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CONSTRUCTION IN EARTHQUAKE 
COUNTRIES. 
By Joun Ming, F.R.S. 


Ir is hoped that this and the following articles, 
which are based upon building regulations and ex- 
periences collected from nearly every earthquake- 
shaken country in the world, the study of thousands 
of ruined and shattered buildings in Japan, and 
special experimental investigations respecting the 
movements required to overturn or fracture con- 
structions of various descriptions, may prove of 
practical value to engineers and builders whose 
work is in earthquake districts. 

Although the object of each suggestion that is 





Fie. 1. 
APPROACH. 


made is to mitigate or avoid earthquake effects, I 
also endeavour to show what earthquake effects 
have been, and where they have been most 
marked. To a great extent, therefore, much of 
what is said may also prove of interest to the 
student of pure seismology. 

Those who have closely followed the investiga- 
tions made in earthquake-shaken countries, will 
observe that certain of the following notes have 
already appeared in a paper bearing the title of 
this article, which in 1885 was published by the 
Institution of Civil Engineers, to the Council of 
which body I offer my thanks for allowing me 
to reproduce the same. For an explanation of 
technicalities relating to seismology, and for 
further details respecting earthquake effects, the 
reader is referred to a volume on earthquakes 
published in the International Scientific Series, 
and to the Transactions of the Seismological 
Society of Japan. 


EXAMPLE OF DEMOLISHED EMBANKMENT AT BRIDGE 





Choice of a Site.—If in a country like Japan the 


choice of a site for a city, a reservoir, a building, 
or whatever the construction might be, was unre- 
stricted, it is certain that positions could be chosen 
as free from earthquakes as many parts of 
England. Such freedom of choice is, however, 
usually limited to a certain area, for example, to a 
city. In Tokio we know, both from what has 
happened to buildings, and from seismometric obser- 
vations, that, excepting for local earthquakes, the 
high hard ground suffers very much less disturbance 
than the soft low ground, and therefore the city is 
divided into two parts, one of which is compara- 
tively much safer than the other. The occasions 
when communities have had their attention directed 
to facts of this nature are very numerous, as, for 





paratively rare, and it is generally found, even for 
local disturbances, that buildings on the lower 
ground have suffered most. 

This was so marked after the disturbance of 1883, 
which was confined to the small island of Ischia, 
that the Government took advantage of the observa- 
tions which were then made to mark out sites on 
which the new town might be built. 

Another point not to be overlooked is the fact 
that carefully made seismic surveys have distinctly 
shown that, on a plot of ground not more than 
10 acres in extent, the quantity of motion experi- 
enced on one side of such a tract may be 
| sufficient to shatter a building, while a similar 

building not more than 900 ft. distant on the 











example, at Lisbon in 1755, Port Royal in 1692, 
Belluno in 1873, in Calabria in 1783, San Francisco 
in 1868, Talcahuana in 1835, and in Messina in 
1726. 

Mallet, after his survey of the district devastated 
by the Neapolitan earthquake of 1857, states that 
more places were destroyed upon the rock than 
upon loose clay or other materials, but this, he 
remarks, may have been due to the fact that there 
were more places situated upon the rock and hills, 
than upon the alluvium and the plains. Neverthe- 
less he is of opinion that high and lofty situated 
places, all other things being equal, are likely to 
suffer most. In places situated in an epicentral 
area, throughout which a succussatory movement 
has been experienced, as was the case in Tokio on 
June 22, 1894, it would seem that movements 
of the high and low ground, as exhibited b 

shattered buildings, have sometimes been practi- 
cally equal. 





Instances of this description are, however, com- 


Fic. 2, Kiso Bringz, JAPAN, SHOWING FRACTURE OF PIERS ABOVE 
Curs FounDaArTIONsS, 


other side may remain undamaged. The dan- 
gerous side of one plot of ground, on which, by 
means of seismographs placed at different points, 
earth motion was repeatedly measured, bordered a 
marsh, and was consequently somewhat wet and 
soft. Marshy wet ground, which is popularly sup- 
posed to absorb earthquake motion, is notably a bad 
foundation. Experiments show that although the 
period of motion is lengthened on such ground, the 
advantage thus gained is more than counterbalanced 
by the enormous increase in amplitude. 

This has been so thoroughly recognised that in 
the building regulations for Manila respecting struc- 
tures to resist earthquakes, special reference is 
made to the character of the foundations which 
may be used in such places. 

In Ischia these rules are even more stringent, 
there being certain areas of loose soil on which the 
erection of dwelling-places is prohibited. That 
steeply sloping ground is a bad situation for con- 
struction of any description is evident to any one 
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who has witnessed the effects produced by an 
earthquake on the faces of steep mountains. 

In 1891, throughout the meisoseismal area of 
Central Japan, landslips were general, the valleys 
were dammed up to form lakes, while mountain 
ranges which were green with forest were suddenly 
left white and naked. Beyond this area and 
extending to a distance between 100 and 200 
miles from the origin, the effects upon strata rest- 
ing loosely upon inclined surfaces, although not 
so severe, were sufficiently well marked to indicate 
that all steep slopes covered with alluvium are 
dangerous situations. Not only may material be 
dislodged from the sides of mountains, but con- 
siderable movements are sometimes noticeable on 
the faces of slopes which have a moderate height. 

At one place along the banks of a river near 
Nagoya, the writer saw a bamboo grove in which 
there were other trees, which had been moved 
60 ft., and the bamboos and trees were yet up- 
right. Along the base of steep slopes there is 
danger of burial by the falling and sliding of 
materials from above. ‘ 

Amongst other localities where danger is to be 
apprehended, are the upper edges of cliffs, scarps, 
and natural or artificial open cuttings. On river 
banks the materials adjacent to the free face, 
being unsupported on that side, swing forwards be- 
yond the limits of their cohesion and separate from 
that which is behind. The general result of a series 
of repeated movements is not simply to dislodge 
materials from the face of the cliff or scarp, but 
also to form a series of fissures parallel to its 
length, the theoretical distance between which is the 
amplitude of the wave of motion. This action ac- 
companies all great earthquakes, and is even 
marked with earthquakes when the range of motion 
on continuous ground has not exceeded 2 in. 

In the Aichi prefecture, which stretches east- 
ward from the origin of the disturbance of 1891 
more than 50 miles, and is from 20 to 37 miles 
broad, more than 400 miles of river banks, water 
trenches, and roads, were destroyed by actions of 
this description. 

At many places the fissuring was so great 
parallel to free faces of river banks, that they had 
the appearance of having been destroyed by gigan- 
tic ploughs which had torn out furrows several 
feet in width and from a few inches to 20 ft. in 
depth. The distance back from a river front that 
these trench-like cracks and hummocked ground 
extended, was from 10 to 50 yards. Buildiogs and 
roads along these lines were demolished, while 
roads and paths were no longer passable. 

Without citing other examples of this form of 
destruction, which in a greater or less degree ac- 
companies all large earthquakes, the danger that 
is incurred by using these lines in the construction 
of railroads, the laying of water-pipes, or sites for 
construction generally, must be quite apparent. 
In some cases the river banks were on a level with 
the surrounding country, while in others they 
were raised above it, having slopes of from 3 to 1 
to 2 to 1, and being 20 ft. or 30 ft. wide on the top. 

Raised embankments, like those by which a rail- 
way rises to a bridge, were usually entirely de- 
molished, and the rails, held together by their fish- 
plates, were left in mid-air to support the sleepers, 
The destruction of the embankments was largely 
due to the non-coherence of the sandy material out 
of which they were built, which was shaken down 
much in the same way that a little pile of sand 
standing on a plate would disintegrate if the plate 
was shaken (Fig. 1). 

The practical lesson to be learned by those who 
from necessity are compelled to construct in places 
like those last mentioned, is to employ methods 
and to use materials which give a greater coherence 
than that found necessary in ordinary practice. 

Foundations.—In nearly all countries where there 
is legislation respecting the character of buildings 
which may be erected in seismic districts, attention 
is paid to the character of the foundations that are 
to be employed. 

The Ischian regulations provide that buildings 
must be founded on the most solid ground. If, 
however, the ground is soft, a platform of 
masonry or cement should be formed, which for a 
one-storey building must be .70 metre thick, and 
for a two-storey building 1.20 metres thick. This 
platform must extend from 1 to 1.50 metres beyond 
the base of the building. In Manila it is stipulated 
that the foundations must be able to bear at least 
twice the weight that is to be placed upon them. 





When the soil is bad it must be piled or consoli-' 





dated by a bed of hydraulic concrete, and the 
foundation of a building must as far as possible be 
made continuous. These rules, which are based 
upon the result of experience and experiment, 
indicate that a building which stands upon a con- 
tinuous foundation sufficiently well bound together 
to move as a whole, suffers less racking than if it 
rose from a base, the different parts of which might 
be simultaneously moved in several directions. 
Several interesting results, indirectly due to non- 
continuity in foundations, were seen in certain 
railway bridges after the great earthquake of 1891. 

At the railway bridge over the River Kiso, built 
by Mr. C. A. W. Pownall, M. Inst. C.E., which 
is 1800 ft. in length, the piers, which carried 200 ft. 
spans of iron girders, rose from two circular drum 
curbs, each 12 ft. in diameter. The mean height 
of these piers from the river bed was 35 ft., and the 
cross-section above the drum curbs was 26 ft. by 
10 ft. The foundations rising from these curbs 
were connected by one arch, and it was through 
this arch that fracture and lateral displacement 
took place (Fig. 2). 

Although it seems possible that a differential 
motion between the two supporting curbs may have 
played a part in causing the destruction, it is more 
likely that the principal reason was the fact that 
the arch created a line of weakness, and it is 
along this very line, as will be shown later, that 
the greatest strength is required. Foundations 
of this nature are now no longer used in Japan, 
and at the Kiso (and other rivers) they have been 
replaced by elliptical curbs of 30 ft. by 12 ft. 
Because it has been shown that in pits varying 
between 10 and 20ft. in depth the movement there 
experienced is somewhat less than that recorded 
upon the neighbouring surface, it may be concluded 
that a building rising freely from a deep foundation, 
as is the case with a house with an open area and a 
basement, will be subjected to less movement than 
a building rising directly from the surface. The 
practical realisation of this supposition, which was 
only arrived at after a series of experiments lasting 
several years, may be seen in several large buildings 
in Tokio, forming part of the Imperial University. 
These have successfully resisted the effects of 
several very heavy shakings, while neighbouring 
buildings equally strong, so far as masonry is con- 
cerned, which rose from the surface of the ground, 
have been cracked, or so far shattered, that in 
part they have required rebuilding. 

The most remarkable illustration of this descrip- 
tion occurred in 1891, when Tokio was rocked to 
and fro by a series of large undulations which 
originated at a point about 200 miles distant. On 
this occasion the Engineering College at the Uni- 
versity stood without receiving a single crack, while 
its workshop some 20 yards distant was so far disinte- 
grated, that it had to be re-roofed and its height 
reduced. 

For local disturbances accompanied by much 
vertical motion it is not likely that this system of 
construction would be of much avail, all that is 
gained by it being to mimimise the quantity of 
motion received from more or less undulatory 
movement, which chiefly disturbs the surface of the 
ground. That at least there is no harm in such a 
method is attested by the fact that in earthquake 
countries where there is legislation respecting build- 
ing, cellars or basementsare recognised as admissible, 
while in these cellars vaulting is allowed. For 
storeys above the ground, arched construction has 
invariably been suppressed. 

Another method of mimimising the quantity of 
motion received by a building is to give it free 
foundations. 

As an example of this I may mention a bedroom, 
attached to my house in Japan, which rested at each 
of its pillar-like foundations upon a layer of }-in. 
cast-iron shot placed between two flat iron plates. 
When first put up, now many years ago, it rested 
on large iron shells carried in dish-like castings. 
Because it was so unstable at the time of high 
winds, rolling in an unpleasant manner from side 
to side, the shells were replaced by iron balls about 
lin. in diameter. Even with these at the time of 
typhoons the movements were excessive, and the 
balls were replaced by the shot. The result of this 
was to introduce sufficient friction to resist the 
effects of winds, while it'was insufficient to overcome 
the inertia of the building, which therefore tended to 
remain at rest, while the ground beneath rapidly 
moved to and fro. It is not unlikely that short 
rollers placed at right angles, or even a layer of 
rounded pebbles, might be equally effective. This 





fact is not brought forward as an example to be 
followed in practice, but only as an illustration of a 
principle that has several applications. 

On loose or soft ground it might possibly be used 
with advantage for small light buildings, but there 
would be difficulty in its adoption for all heavy 
structures. Also it is ineffective in resisting vertical 
displacements, or the effects of rolling which 
accompanies strong undulatory motion. 

The first to propose free foundations of this 
description was Mr. David Stevenson (Trans. Soc. 
of Arts, Scot., 1868, vol. vii., page 557), who arranged 
ball joints for two iron lighthouses to be erected in 
Japan. On their way out from England these were 
unfortunately lost at sea. A seismic table to carry 
the lamps at lighthouses was, however, installed at 
several stations, the behaviour of which we have 
had many opportunities of studying. 

Mr. R. Henry Brunton, who was entrusted 
with the erection of some of the Japanese light- 
houses, gives an example where the chimneys of 
lamps on one of these aseismic tables were pitched 
off by an earthquake. In Mr. Brunton’s paper on 
“The Japan Lights,”* it is stated that, after 
erection, the free motion of the tables occasioned 
so much inconvenience, that the European en- 
gineers, then in the Japanese service, had them 
clamped, and the arrangement was not adopted in 
lighthouses subsequently erected. The author, in 
1889, learned from the officials in the lighthouse 
department in Japan, that ‘‘in 1882, wishing to 
give Mr. Stevenson’s tables another trial, several 
of them were put in working order. The result 
was that on March 11, 1882, at Tsurugasaki, a 
number of the lamp-glasses on the burners were 
overthrown. Some time afterwards a second shock 
produced a similar effect. At neighbouring light- 
houses, two of which are within eight miles, and 
not provided with aseismatic tables, no damage 
was sustained. The shock of March 11 was felt 
for at least 300 miles along the coast. and its effects 
at Yokohama and TOkid, which are at no great dis- 
tance from Tsurugasaki, were carefully recorded. 
Iam not aware that any small articles like lamp- 
glasses, bottles, vases, &c., in ordinary houses 
were overthrown. The fact that no ill effects 
occurred at other lighthouses provided with Messrs. 
Stevenson’s tables, like those in the Inland Sea 
and near Kiushu, must not be regarded as an argu- 
ment favourable to the tables, inasmuch as the 
earthquake referred to was not felt in those dis- 
tricts. It may here be remarked that one result 
of the general seismic survey of Japan shows that 
aseismatic tables are no more required in certain 
portions of the empire than they are required in 
England.” 

As a farther illustration of the manner in which 
aseismatic tables have behaved, the author quotes 
the following translation of a report from the Chief 
Lightkeeper at Tsurugasaki : 

“Sir, —On October 15, 1884, at 4.16 am., very 
severe shocks of earthquake were felt. The aseismatic 
table was in working order, but the shocks were so 
violent that 15 lamp-glasses out of the 21 in use were 
upset and broken. the lamps thus stripped of glasses 
began to smoke. The milled heads of the wick-holders 
being shaken off, and besides the revolving machine 
being in motion, we had some difficulty in replacing the 
glasses promptly ; however, we managed to put them all 
in proper order again by 4.21 a.m.—I am, Sir, your 
obedient servant, &c., &c.” 

Although these illustrations apparently condemn 
the seismic joints as used by Mr. Stevenson, it 
must be remembered, first, that their failure was, 
in certain instances, due to having been subjected to 
strong vertical motion, the effects of which no joint 
of this description is able to mitigate, and, secondly, 
that, as in the author’s first experiments, they 
allowed of too much freedom. 

The only instance in which a house resting on 
balls several inches in diameter has behaved like 
a building resting on ordinary foundations, is one 
that was erected several years ago by Dr. W. Van 
der Heyden in the grounds of the General Hospital 
at Yokohama. 

The reasons that this structuret has proved to be 





* Minutes of Proceedings Inst. C.E., vol. xlvii., page 1. 

+ The walls of this building are made of a series of iron 
frames, each of which carries two layers of thick glass 
about 6 in. apart, the space between them being filled 
with a saturated solution of a soluble salt. When the sun 
shines upon the face of these walls, so much of its heat is 
absorbed in rendering more of the salt soluble, that the 
temperature in the interior of the house is but slightly 
changed. During the night, by partial crystallisation of 
the solution, heat is given out, and the rate at which the 
temperature of the interior falls is greatly reduced. The 
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satisfactory are twofold. First, the balls rest in 
deep cup-shaped depressions ; and, secondly, the 
building which rests upon them is, for its size, 
exceedingly heavy, the combination of which con- 
ditions results in considerable resistance to lateral 
displacement. 

An unintentional form of aseismic arrangement 
is found in ordinary Japanese frame buildings, the 
sills of which rest loosely upon the upper surface of 
stones or boulders planted in the soil. 3 

From experience we know that houses of this 
description suffer less destruction than common 
masonry structures, but to what extent this is due 
to the free foundation cutting off the motion im- 
parted by the moving ground is not known, their 
relative immunity from destruction being also 
dependent upon other peculiarities in structure, 
some of which will be referred to hereafter. 


(To be continued.) 





MODERN THEATRE STAGES.—No. XI. 
By Epwin O. Sacus, Architect. 


D’Oyty Carte’s EnerisH Opera House. 

Wuen Mr. D’Oyly Carte was about to construct 
the new Royal English Opera House in Shaftes- 
bury-avenue, his original intention was to provide 
a stage built entirely of iron, and the drawings 
which were originally passed by the authorities 
showed such intentions. This scheme, however, 
was subsequently abandoned, and a modified form 
of a wood and iron stage was erected. The de- 
signer of this stage was Mr. Walter Dando, an 
engineer, who has had considerable experience in 
the designing of French stage machinery. The 
variations and improvements which Mr. Dando 
introduced into the Royal English Opera House 
stage have been patented by him as an invention 
‘*in connection with theatrical stages.” The im- 
provements which the inventor has introduced 
into his system are such that scenery can thereby 
be moved with greater facility and precision, and 
the unevenness in the movement of scenery avoided. 
The cloth can be raised and lowered without the 
jerks in the movement so often seen when the 
primitive methods of manipulating are used. 
Economy in labour and therefore a saving in the 
weekly outlay of the theatre treasury is also 
obtained, because less manual force is required to 
work a stage fitted on the lines laid down by Mr. 
Dando than is needed for a wooden stage, where 
his improvements have not been adopted. By the 
use of wire ropes and pulleys, which will herein- 
after be fully described, and by a prodigious 
arrangement of counterweights, scenes can be 
manipulated with great facility and steadiness, and, 
if desired, the whole of the back scenes, together 
with the set scenes, can be moved simultaneously, 
giving a desirable effect by raising or lowering the 
whole of a scene in one even and unbroken move- 
ment. 

The practicability of Mr. Dando’s scheme has 
been fully exemplified by the construction of the 
stage of Mr. D’Oyly Carte’s Royal English Opera 
House, and the same machinery which was erected 
for the purpose of the Opera House is still in use 
in the building, although it has now descended into 
a Palace of Varieties. Of course, the machinery 
is much more elaborate than the requirements of 
the Palace would require or demand ; but, on the 
other hand, it was found that the stage was much 
too cramped and limited in space for the nightly 
change of scenery of an Opera ‘‘ bill.” 

It has been said that it was greatly owing to the 
enormous expense entailed in removing the whole 
of the scenery used on the one night to replace it 
by that to be used on the next night, that the 
enterprise of running an Opera House for English 
opera was a failure. This shows how important a 
factor the size of a stage is in a theatrical under- 
taking. 

By Mr. Dando, for the first time in England, 
was introduced the piece of stage machinery known 
well in German and French theatres, and called 
the ‘‘ chariot and pole,” a full description of which 
has been given in my former chapters. By the 
use of this method the ancient system is abolished 





general result is that, without the aid of artificial heat, a 
fairly equable temperature is obtained. A second feature 
of the building is that all air with which it is supplied is 
cooled and filtered from dust and germs. These attempts 
to mitigate the effects of earthquakes, avoid changes in 
temperature, and to render putrefaction less rapid, give 
to Dr. Van der Heyden’s experiment an unusual interest. 


of keeping a framed piece of a set scene upright by 
means of a brace fastened to the wooden frame 
holding the canvas, and the stage floor by meaus of 
gimlets. This method was exceedingly destruc- 
tive to the boards of the stage floor, ‘‘ worm-eating” 
them, so to speak, with numberless holes. This 
method of fixing goes by the name of “bracing” 
and ‘‘gimleting,’ and is still in extreme use 
in all English theatres but the Palace. In adopt- 
ing the French and German system the framed 
scenes and flats are attached to the poles, the 
poles are mounted on chariots which run on metal 
wheels upon metal tram-rails laid on the mezzanine 
level. The scenes can thereby be most easily 
mounted in the wings and pushed into position on 
the stage with an even movement, and a quick change 
of scene can thereby be effected. In order that 
this description which I shall now endeavour to 
make of the stage machinery of the Royal English 
Opera House may be more fully understood, I 
propose referring in detail to the design which Mr. 
Dando has patented, and to follow somewhat closely 
the technical terms, and refer to the various parts 
of the diagrams by letters. 

In Fig. 119, page 4, is given a full cross-section 
of the stage looking towards the auditorium, with 
every working part shown thereon. Fig. 120 is the 
longitudinal section of the same stage ; A A is the 
stage floor level, a the main floor joists between 
which are the slits or grooves a! in which the slides 
work. So far the stage floor does not differ from the 
ordinary English wooden type, and these parts need 
no further description, as they have already been 
illustrated in a former chapter. The stage floor is 
held up from below by a number of wooden uprights 
built together by three tiers of joists J, J, J, which 
run across the entire width of the stage, and which 
form at the sides the supports for the various levels 
of mezzanine floors. The first mezzanine is shown 
in Figs. 119 and 120 at M, the second at M!, the 
third at M’, and the cellar level at L. All this fram- 
ing up of the under part of the stage can be carried 
out in iron or in wocd cased in iron. The whole of 
the mechanism underneath the stage is used for 
raising and lowering the scenes through the various 
traps in the floors. These traps differ from the 
ordinary wooden type inasmuch as in addition to 
the sliders and bridges there are the slits in 
which the chariots and poles work referred to 
above. These are made to travel the full width 
of the stage. In the plan, Fig. 121, pee 4, B are 
the bridge cuts, S the slider cuts, C P the chariot 
and pole slits, C C the carpet cut, of which I shall 
have more to say hereafter. T T are the grave and 
star traps. 

The plan, Fig. 121, shows how cramped the stage 
is, and what a lack of room there is for shifting 
scenery sideways, or at the back, there being no 
scene docks provided worthy of the name. 

Fig. 122 is a detailed plan of the framing under 
the stage at the first mezzanine level. The sequence 
of traps upon the floor plan is somewhat different 
to any of the examples illustrated in this series. 
On glancing at the plan, Fig. 121, it will be seen that 
the grave trap occupies the usual central position, 
and it is right up to the front of the stage ; two star 
traps, represented by circles, are placed on either 
side. 

The construction and working of the grave trap 
and star traps are so similar to that of the old 
wooden stage, that no special mention need be 
made of them here. Immediately behind these 
smaller traps is placed the first cut for the chariot 
and pole on which the curtain wings are mounted; 
these cuts do not run right across the stage, but 
only extend a short distance beyond the pro- 
scenium opening, to curtail its width when 
required by the advancement of the curtain 
wings towards the centre of the stage. These 
curtain-pole cuts are followed by the first slider. 
These, like the old wooden type, work in grooves, 
are taken off right and left in two halves, but are sup- 
ported upon iron levers, and worked by steel ropes 
and ironcrabs. The next trap isa novelty in stage 
construction ; it is known here as the carpet cut, 
and I give large scale details of this contrivance 
in Figs. 123 to 127, page 5. The use of this cut 
is to enable the stage cloth or carpet upon the 
stage floor to be removed without any of the stage 
hands or flunkeys appearing before the audience 
and rolling up the carpet in their sight. The de- 
tails show how the trap is opened by means of a 
lever L, and the carpet is then dragged through the 
cut C to the mezzanine below, where it is wound up 
on a roller, 








The carpet cut is followed on the plan by another 
slider trap. The means used for raising and lower- 
ing the scenes through the slider traps is fully 
shown in Figs. 128, 129, and 130, which give full 
working details of the sloats upon which the scenes 
are fastened. The ‘‘rise and sink ” scenery—the 
technical terms given to the scenes which descend 
below the stage floor—is fixed to the tongues of 
the sloats T!. These tongues are raised or lowered 
by the flexible wire ropes which are attached at 
one end to the tongues, at the other to the drum 
d in the cellar level. The weight of the scenery is 
balanced by means of counterweight C running in 
the shaft as shown, and attached to one end of the 
wire rope W!, which passes over ten pulleys P!, and 
is attached at the st aa end to the drum d; the 
drum is worked by the power rope W? by means 
of the crab K, and when this is worked the tongues 
rise or fall in the sloats, and the scenery is raised 
or lowered as required. The counterweight C will 
be regulated by the weight of the scenery. In the 
diagram the scenery is being assisted up by the 
counterweights, but by passing the wire W! over 
the drum d the reverse direction, the counter: 
weights will assist the rapid lowering of the scenery, 
the manual power being exerted to raise both 
counterweights and scenery, after which, by 
throwing the crab K out of gear, the scene will be 
rapidly lowered, and governed in the rate of its 
descent by the brake in the crab. 

In Figs. 131 and 132, on page 5, are given 
enlarged details of this drum d, and it is only 
necessary to provide a coupling-bar D, Fig. 132, 
which will fit on the square of the spindle of the 
drum d to raise or sink a number of scenes 
simultaneously in any number of slider cuts. 
Fig. 134 shows another of these drums. The 
object of this arrangement is, of course, to allow 
the spectators to see only one gradual movement 
of the whole of the scene, no two pieces travelling 
at two rates of progress. 

Figs. 135 to 139, page 6, show enlarged details of 
the sloat and tongue, giving plain section and eleva- 
tion of the working parts lettered the same as in 
the general diagram. 

To return to the arrangement of the stage floor. 
Behind the slides is the first chariot and pole, which 
runs right across the stage, and is worthy of special 
notice. This cut is frequently left open, but the 
method of keeping it closed is shown by the views, 
Figs. 140 to 143, page 6. In these views f! are cheeks 
of oak against which the top of the chariot and side 
of the pole work ; the cut or opening, when not in 
use, is filled by means of several fillers g made of 
oak. In each filler are two steel pins g!, which run 
in continuous grooves or slots h, formed at the top 
of the cheeks f! by undercutting the stage floor- 
boards as shown in Figs. 140 and 141. The oak 
‘*fillers” can be pushed along in front of and after the 
chariot as it travels across the stage, so that no cut 
or opening is visible to the eye ; they can be lifted 
out or put in place, being made in several sections 
to the length of the cut, as the adjacent portions of 
the stage flooring are provided with small vertical 
openings h', through which the steel pins or the 
fillers drop into the horizontal slots. An isometrical 
sketch of the oak block containing these openings 
is given in Fig, 143. 

The filler being dropped into the slot, is then 
pushed along and held in position by the steel pins, 
and another filler is inserted; by this means the cut 
is readily filled up, as the piece of scenery or stage 
property travels noiselessly across the stage on the 
chariot in the first mezzanine, without the audience 
being able to see any opening in the stage. By the 
methods here adopted the obvious danger to dancers 
of the cut being left open, is avoided, and the clatter- 
ing noise of a loose filler when jumped upon is done 
away with, as these fillers are held in position by 
the steel pins ; for the same reason kine same 
cause a filler cannot aa up from its position. 

Returning to our plan once more, we find that 
the slider is followed by another chariot and pole, 
after which comes the first bridge ; the sequence is 
then established of two slider traps and a bridge 
trap, with a chariot and pole between each trap, 
i.e., a chariot, a slider, a chariot, a slider, a chariot, 
a bridge, a chariot, a slider, and so on to the back 
of the stage in four ‘‘ plans,” ‘‘ sets,” or sequences. 

There is a small back stage of irregular shape, in 
which is a wide trap for the ‘‘ lowering” of pro- 
perties into the mezzanine. The construction of 
the “ bridges” differs from the old modern type, 
being framed entirely in iron, worked by steel ropes 
and iron crabs. The iron frame of the bridge runs 
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The chariots carry the poles P which are supported 
upon a hinged shoe S at the bottom of each pole; 
each pole itself is mounted with a metalend. These 
poles are placed with their greater width at right 
angles to the cut, so that there may be as small a 
slit in the stage floor as possible. In Fig. 119 a 
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in angle-irons at the four corners, and these are made 
to fit so well that no wheels or runners are employed 
to take off the friction. The whole of the working 
parts of the ‘‘under-machinery” of the Royal 
English Opera House which are not of iron are 








A special feature in the design of the stage ma- 
chinery of the Royal English Opera House is the 
abolition of the heavy and cumbersome drums, 
used in all other English stages, and the substitu- 
tion of the pulleys and counterweights ; the wooden 
windlasses are abolished, and iron crabs are used 
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any friction, it is taken on the hard wood; for 
instance, the grooves of the sliders are of oak, as 
are also the fillers to chariot cuts. 

I will now proceed to describe the method 
adopted for working the chariot C on thisstage. In 
Fig. 119, page 4, is shown a chariot placed near 
the centre of the stage, with two poles P, P mounted 
thereon. These chariots have grooved wheels W 


running on metal rails N’ fixed to the timbers N®. | 





(Ss 

framed wing F W is shown at the side of the stage 
ready mounted, to be pushed on by means of the 
chariot ; as it travels, the slit in the stage is filled 
in behind by the fillers described in connection 
with Figs. 140 to 143, while it pushes in front of it 
the ‘fillers’? which are in the stage, so that—as 
we have already explained—no opening is visible to 
the spectators, and no slit is left in the stage floor 
as a danger to the dancers. 
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instead. The construction of the under-machinery 
is of wood, with oak bearings, iron bridges, steel 
ropes, and iron crabs, and the top machinery is 
entirely of iron—iron fly galleries, iron fly rails, 
iron gridiron, iron pulleys, steel ropes, and iron 
counterweights. The roof is also of iron. There 
are three tiers of fly galleries F!, F?, F? on each 
side of the stage, connected with each other by 
iron ladders I L, which lead also up to the gridiron 
level G. The two upper tiers of fly galleries are 
united across the stage by hanging iron bridges 
H B. The gridiron floor is supported upon the 
roof principals, and upon this floor are fixed the 
four sets of pulleys, through which the steel ropes 
pass from which to suspend the scenery. I give 
in Figs. 144 to 152, on the present page, details of 
these pulleys. 

The hanging scenery is attached to a specially 
designed batten, and from the details, Figs. 153 and 
154, it will be seen how this batten is made so as to 
avoid wear and tear of the cloth. Under ordinary 
circumstances the cloth is nailed to a roller, and 
after the cloth is nailed thereto, the rope passes 
through a hole made in the cloth. Every time this 
cloth is hung up where this method of attachment 
is in vogue there is all the risk of damage attending 





ESS rae it , 
BS 5iecal ATE Ee Le SRO RT 


Juty 3, 1896.] 


ENGINEERING, 


7 








such a manner of hanging ; there is also the difficulty 
of adjustment of the cloth to the level, and to make 
it hang straight. With Mr. Dando’s cloth batten 
difficulties disappear. The batten is always left 
hanging; the ropes never require adjustment, 
shortening, or lengthening. The wire rope is 
attached to an iron clip, which passes down one 
side of the permanent wooden batten. To attach a 
cloth to it, a second wooden batten is screwed 
into the permanent one, the cloth or scene being 
tucked in between the two, and therefore screwed 
up tight. To unhang the cloth, the screws are 
loosened and the scene slipped out; there is no 
nailing, and therefore no wear and tear on the cloth. 

On the section, Fig. 119, is shown a scene fixed 
thus to the batten S C, and hanging by four steel 
ropes Rv. These four ropes Rr are taken up and 
passed over the pulleys P, and then around the 
sheave pulley P*, over the sheave pulley P! down 
into the shaft C, where they are attached to counter- 
weights. The power rope R! is fastened to the 
centre of the batten, and is led over the sheave of 
the pulley P! down to the fly. By pulling this rope 
the counterweight C runs down, and the scene is 
evenly raised. The rope R? also leads to the flies, 
and passes over the pulleys P! and P*, and is then 
attached to the counterweight, so that by pulling 
this rope the counterweights are raised, and the 
ropes R and R’ are run out, and the scenery lowered. 
To distingush the rope by which the raising is 
effected from the rope by which the lowering is 
done, coloured strands are woven into the ends of 
the rope. The scenes are operated upon from 
either of the various fly levels, according to the 
convenience of the moment, and they are so 
counterbalanced that one man can with ease and 
alacrity of movement raise or lower any of the 
scenes by working the ropes R! or R? by means of 
a crab on any of the fly galleries. By carrying 
all the counterweight wires and working lines into 
the middle of the gridiron over the centre pulleys 
P? and P®, the use of the ‘‘long and short line” is 
obviated; the two counterweight wires farthest 
from these centre pulleys are therefore of the same 
length, and it is evident that the two lines at the 
ends of the battens exercise an equal strain. 

Details are given, in Figs. 155 to 157, of the iron 
cleat attached to the fly gallery rail, in lieu of the 
usual wooden cleat on which to make fast working 
lines. Mr. Dando has not confined his attention to 
simply the constructive parts of the stage machinery, 
but has introduced many contrivances for facili- 
tating the mounting of scenes. He has invented 
an adjustable attachment for suspending a batten 
(see Fig. 165) to carry a ceiling piece at any required 
angle. A screw is carried in a frame attached to 
the ceiling piece, and upon this screw a nut is 
mounted, to which the suspending chain is attached. 
The number of these suspending chains depends, 
of course, upon the size of the ceiling piece. By 
turning the screw the nut is caused to travel and 
place the ceiling at any required angle. 

A detail of the counterweight iron used by Mr. 
Dando is given in Figs, 158 to 164. The counter- 
weights have a slot in them, by which means they 
can be slipped sideways upon the narrow part of the 
iron, and then passed down to where the larger 
part of the iron comes in line with the hole. 
Various sizes and shapes of counterweights are 
shown in the diagram, but special attention 
should be drawn to the one which has ‘“ leg 
pieces ” W® on one weight dropping inio re- 
cesses W® on the counterweight below. This 
obviates any rattling noise, especially where a 
rubber disc x is inserted between the weights. Mr. 
Dando points out in reference to these diagrams of 
counterweights that if the whole distance from the 
gridiron to the cellar cannot be used for the drop 
of the counterweight, then a counterweight iron 
with a single purchase pulley as at Y can be 
arranged, by which means a gain of about half the 
distance travelled by the counterweight W is ob- 
tained on the length of the wire. 

The means usually employed for producing stage 
thunder consists of shaking by hand sheets of iron 
suspended against the wall or by rolling iron balls 
over the floor or in a wooden trough over the audi- 
torium ceiling. In Figs. 166 and 167 are produced 
diagrams of an invention by Mr. Dando for stage 
thunder, a short description of which may not here 
be out of place. The diagrams represent a vertical 
section and a front elevation of the apparatus. A 
box or receptacle is placed in the roof near the grid- 
iron, with a sloping or inclined bottom or platform, 
the lower end of which communicates with a trough 





or trunk, arranged vertically or at any suitable angle, 
provided in its interior with abutments and a zig- 
zag passage. In the inclined box at specified dis- 
tances apart are hinged flaps opening towards the 
outlet into the trough, held in position by means 
of hooked levers over bars which when released 
allow balls to travel down the trough, causing a 
rumbling noise against the sides of the wooden 
trough, representing thunder. In order to release 
these balls so as they may enter the trunk, it is 
necessary to relieve the hooked levers from the 
bar. This is effected from the prompter’s box, 
either by levers, pneumatic power, or electricity. 
There can be any number of balls placed in the 
boxes, and the noise of thunder increased or de- 
creased by the number released or by the interval 
of time allowed between the release of each ball and 
the next ; if there are three or four balls travelling 
down the trough, of course the noise is greater than 
if one only is falling. 

Reference has been made to the difliculty of find- 
ing room for a large number of scenes in a theatre 
to avoid removing the whole of them after one per- 
formance before another one can be produced. 
Mr. Robert Afflick has found this difficulty when 
working a morning porformance of a pantomime at 
the Lyceum and having an evening performance of 
**Romeo and Juliet’ or ‘‘ King Arthur,” To over- 
come the difliculties that beset him he has invented 
a means whereby the number of hanging cloths can 
be greatly increased in a given space. Fig. 168 is 
an illustration of this invention, which is to simplify 
the working of cloths, borders, and other scenery 
in theatres. In the system now employed, when- 
ever the play is changed, a considerable amount of 
work is invariably found necessary, modifying or 
re-arranging pulleys, working in wood blocks, 
which are bolted or screwed to the joists of grid- 
iron. A great deal of power is also lost by friction 
caused by the lines rubbing against the sides of 
blocks in the mortice, also in scraping along the 
gridiron ; whilst a difficulty is often experienced 
in changing the required number of cloths in a 
limited space owing to the nature and arrangement 
of the pulleys and blocks. The arrangement, 
Fig. 168, claims to do away entirely with blocks, 
and substitute in their place a series of pulleys 
running openly on turned steel shafts in adjust- 
able lengths of 18 in. or longer, each of which is 
supported at its respective ends in a metal bearing, 
and is prevented from revolving thereon by studs 
screwed into it, 4in. from each end, and which 
drop into recesses in the bearings; these bear- 
ings are fixed to the joists of the gridiron by a stud 
at each end, which drop into holes drilled into the 
joists at suitable intervals. Guides are provided 
for each of the pulleys, in the shape of arms, which 
are screwed into and through dividing collars on to 
the shaft, and which keep them in position. The 
leading pulleys are mounted on similarly adjustable 
bearings, made in the form of steps one above the 
other (see Fig. 169); by this system pulleys are 
quickly adjusted to suit any width of cloth, and 
friction is reduced to a minimum. 

Mr. Afflick points out that his experience at the 
Lyceum has been to hang between 50 and 60 cloths 
and borders in the space left after the scenery for the 
evening’s performance was hung, and which necessi- 
tated several cloths and borders being struck and 
hung daily between the performances, at consider- 
able expense to the management, besides the 
damage done to the scenery. Amongst the advan- 
tages gained by the system just described are: A 
saving of labour and expense in working, altering and 
fixing blocks at every change of play ; nearly double 
the number of cloths can be hung in a given space, 
and scenery for two or more plays can be kept hang- 
ing ; no noise in working, or linen getting jammed in 
block ; and cloths being hung up duringa change, will 
save 30 per cent. in the wear and tear of lines alone. 
Theatres fitted on the present system, and having 
iron pulleys in wood blocks, can have all pulleys 
over 4 in, in diameter adapted to the new system. 
Except in the case of small theatres, where scenes 
are light, I would advise managers to use no 
pulleys under 6 in. in diameter, as the larger the 
pulley the less the frictional resistance, and the less 
men required to do the work. 





American Rais ror Japan.—A shipment of 500 tons 
of light steel rails was made recently to Japan from the 
Milwaukee works of the Illinois Steel Company. The 
rails were forwarded by lake to Buffalo, and they were 
then transferred to cars for New York, where they were 
loaded on a steamer for Japan. 





THE KISTNA BRIDGE, EAST OOAST 
RAILWAY, INDIA. 


By Mr. F. J. E. Sprine, C.1.E., L.C.E., M. Inst. 
C.E., M. Am. Soc. 0.E. 

Tue bridge which forms the subject of this article 
consists of 12 spans of 300 ft. between bearings 
(307 ft. between centres of piers). The girders are 
steel riveted, of the double N-type, with a through 
road carrying trains of the 5 ft. 6 in. and metre 
gauges, and also cart traffic at rail level. Footways 
are provided on the top chords. The piers are of 
gneiss masonry in lime mortar, 43.25 ft. high, rest- 
ing on double polygonal wells, sunk to a depth of 
82 ft. below low water. The bridge was designed 
and built by the author, by whom the locality was 
surveyed on April 24 and 25, 1890. Plans and esti- 
mates were despatched for the sanction of Govern- 
ment on June 4. The staff began to arrive on 
September 19. Ironwork for the first well curb 
arrived on December 2. Masonry was begun on 
December 20, 1890. The first piece of girder was 
lifted on March 17, 1892. The last foot of well was 
sunk on April 20, 1892. The last span of girder 
false-work was struck on February 7, 1893. The 
first train was run over the bridge on March 17, 
1893. Thus the bridge was practically erected in 
27 months. It cost Rs.39,50,000, or, at the 
present price of gold, about 230,000/. The lineal 
feet of work being 3736, and the square feet of side 
area being 588,420 ft., it follows that the work 
cost 611. 5s. per lineal foot, and 7s. 10d. per square 
foot of side area, these figures in silver being 
Rs.928 and Rs.5-14-3 respectively. 

The original breadth of the river at site of 
bridge was 5000 feet. It was trained to a breadth 
of 3600 ft. by methods similar to those previously 
successfully adopted at the Sher Shah Bridge over 
the Chenab, as described in EneingErine of Sep- 
tember 7, 1894. The cost of training the river 
was Rs.4,86,000, and as the cost of bridging the 
closed 1400 feet of river at the same rate as the 
bridged part would have been Rs.11,73,000, it 
follows that by the adoption of this system of 
narrowing the river Rs.6,86,000 were saved. Now 
that the bridge has been in use for three years, it is 
evident that it might, with perfect safety, have 
been bridged with nine spans instead of 12, witha 
further saving of Rs.8,44,000. There is no appre- 
ciable afflux of water level; the sandy bed has 
merely been a little deepened. 

The River Kistna rises only 40 miles from the 
Arabian Sea, and flows for 800 miles into the 
Indian Ocean near Masulapatam, draining, with 
its tributaries the Bhima and the Tungabudra, 
an area of 97,000 square miles. Bezwada, the 
site of the bridge, is the point at which the 
Kistna becomes deltaic. That it must become 
deltaic is evident when it is stated that the 
fine silty clay which it carries in suspension during 
flood time, viz., z4z of its bulk, is estimated 
as sufficient to form a deposit, each day, 1 ft. thick, 
over an area of 5 square miles. At Bezwada, the 
Kistna passes between two local hills, three- 
quarters of a mile apart, and at this part it was 
spanned in 1852 by the great Kistna Anicut or 
weir, 3716 ft. long, 263 ft. wide, and suflicient in 
height to raise the level of the river 20 ft. From 
the flank of this anicut some 250 miles of main 
canal, with a proportionate mileage of minor dis- 
tributing channels, are led off, irrigating some 
230,000 acres, from which a revenue of nearly a 
million rupees annually isderived. The maximum 
discharge of the Kistna has been variously esti- 
mated by different observers applying different 
formule to the weir, or rather, rapid. It may, 
perhaps, be taken sufficiently nearly at 800,000 ft. 
per second. 

The magnitude cf the irrigation interests which 
were liable to be disadvantageously affected by any 
error in dealing with the bridge problem, made it 
advisable to cross the river at a place about three- 
quarters of a mile down stream from the anicut, 
where it was 5000 ft. wide. The proximity of the 
high rocky hills flanking the anicut, as well as the 
great apparent likelihood of boulders from that 
work being met with in the sinking of the founda- 
tion wells, made it apparent that res spans would 
be preferable to small ones. But the chief cause 
which led to the adoption of the comparatively 
large and, indeed, uneconomical spans of 300 ft., 
was the chance of a breach occurring at some time 
or other in the anicut itself, or, more probably, in 
the rows of undersluices by which it is flanked. This 
great work merely stands upon the sandy bed of 
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the river ; the masonry on its flanks is for the 
greater part of the year subject to tremendous 
vibration, and, moreover, great holes 70 ft. or 80 ft. 
deep are usually to be found in the rear or down- 
stream side of it in the sandy bed of the river. 
Assiduous care is, of course, annually taken by the 
staff of engineers who look after the irrigation 
interests ; but the unexpected is always liable to 
happen, and the rush of water under a 20-ft. head 
for several days or weeks through a 100-ft. breach 
would be almost certainly disastrous to a small- 
spanned bridge three-quarters of a mile away. In 
view, therefore, of the comparatively large trian- 
gular cross-section given by the larger class of 
spans, as well as of the advisability of lessening 
the number of points liable to attack, it was 
decided to adopt spans of 300 ft. Ten of these 
were recommended to Government as the most 
suitable design, and experience has now shown 
that they would have more than amply sufliced ; 
but in deference to the wishes of the irriga- 
tion authorities, who had had no experience of the 
Northern Indian system of narrowing these great 
rivers, 12 spans were ordered by Government to be 
adopted. By Government orders, a cart road at 
rail level was also provided. As forming a section 
of the standard 5 ft. 6 in. gauge railway between 
Madras and Calcutta, the girders were designed to 
suit this gauge ; but to allow of access to the town of 
Bezwada by the Southern Mahratta metre-gauge 
system, a third rail was laid upon the bridge. 

Well Curbs.—The general design of the curb is 
shown in Figs. 11 to 13, and its details in Figs. 14 
to 23, on the two-page engraving published this 
week, The curbs are double polygonal in form, 
as were the curbs of the Sher shah Bridge. They 
were made of iron, in Bombay, and weighed 
222 cwt. each. Their bond bars weighed 86 cwt. 
extra per well. They cost in the maker's yard 
about Rs.4000 per set, and on the work Rs.349 per 
ton. The bond rods run up through the well masonry 
in 15-ft. lengths, being connected at each change of 
length by flat bars forming a pair of octagons having 
acommon side 6 ft. 9in. in length. The reason 
for adopting the double polygonal in place of the 
earlier oval-shaped well, is that in the latter 
there are two places in the middle of the sides 
which are not easily reached by the dredging tools, 
and the well is thus liable to keep toppling over on 

























either side, held up by these lumps. The double 
octagon form of well was sunk phenomenally 
straight, the greatest divergence from the correct 
alignment being about 44 in., and several of the 
wells were sunk to the full depth without any 
special precaution, and without error in alignment. 
The sole object of bond bars is to keep the curb 
suspended from the masonry. In wells built of 
very heavy material, 10 ft. of bar would suffice. 
In light brickwork wells, which are liable to be hung 
up by skin friction, the bars ought to run right up. 
Some of the later wells of the Kistna Bridge were 
sunk with only a length or two of bond bars. 
Caissons.—In the case of two of the wells it was 
considered advisable to make use of caissons instead 
of the alternative plan of making islands in deep 
water. The form of the caissons and the method of 
getting them into position are illustrated in Figs. 2 
to 10. Two wooden punts were built, each about 
56 ft. by 13 ft. 4in. by 3ft. 10in. These having 
been placed sufliciently far apart to admit the 
caisson between them, were connected together over- 
head by the strong framing illustrated in Figs. 4, 
5, and 6. In each pontoon were fixed four screw- 
geared winches, the same that had previously been 
used at the Benares Bridge. From these winches 
the caissons were suspended by 1}-in. chains. The 
first caisson was built on a false deck across the 
pontoons, and thence, the deck being removed, 
lowered into place. The second was built on the 
shore, on launching ways, as illustrated in Figs. 8 
9, and 10. There is no need to go into a more de- 
tailed description of the operation, as they are very 
fully illustrated on the two-page plate. Now for a 
few notes about time and cost of caisson work. 
From the time the pontoons and their staging and 
flooring were ready for the first of the two caissons, 
until it was sunk and concreted for a height of 
12 ft., was 25 days, occupied as follows: Riveting, 
erecting, and caulking, 19 days ; raising caissons, 
slipping floor out, and lowering into position, 2 
days ; concreting, 4 days. The cost of all handling, 
erecting, riveting, caulking, and lowering was 
Rs.57 per ton. Weight of caisson, 45 tons, but 
part of this was water-borne, so that 28 tons, or 
about 3.5 tons per winch, was all that was at any 
time on the winches. Now for the second caisson. 
Caulking cost Rs.7 per ton ; riveting and all hand- 
ling, Rs.38 per ton ; launching ways, Rs.20 per 
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ton ; launching and all handling between shore and 
site on bottom, Rs.9 per ton. Total, Rs.74 per 
ton. The pontoons were required for other work, 
and were not debited ; credit was given for timber 
used again. The real reason for using the launch- 
ing method, which was Rs.17 per ton dearer than 
the method of erection afloat, was that time was 
precious, and also that it was considered necessary 
to work out the best system for adoption on the 
Godavari Bridge, the early construction of which 
was at that time contemplated. The system of 
erecting afloat would appear to be the best if only 
one caisson has to be handled, but if several have 
to be handled successively in a limited time, they 
ought to be erected on shore, on low lorries, one 
behind the other, and successively launched pre- 
paratory to being picked up by the pontoons and 
floated into position. 

Wells.—The form of the wells on plan is illus- 
trated in Fig. 28, annexed, which also shows the 
position of the bond barsin the masonry. The rela- 
tive position of the well and the pier is illustrated 
in Figs. 24, 25, and 28. The wells were built of 
gneiss in cement. The proportion of Portland 
cement to sand varied from 1 to 1 at the curb to 
1 to 5 at a height of 10 ft., and continued 
1 to 5 up to thetop. The wells were 38 ft. by 
21 ft. 9in. on plan, and as the piers were 38 ft. 
by 20 ft., there was evidently not much room 
for crooked well-sinking. The tops of the wells had 
to be got down to 2ft. below lowest water level, 
and no provision was made for the ‘‘cofferdam 
walls” illustrated in Fig. 6 of the Sher Shah 
Bridge article (ENGINEERING, September 7, 1894). 
But entire confidence was placed in the influence of 
the weight and form of well upon straightness of 
sinking, and in every case 4 ft. or 5ft. of the pier 
was built before the top of the well had gone under 
water. The two octagon openings of the well being 
carried up through this short piece of pier allowed 
dredging operations to be continued, and in this 
way the top of the well was got the requisite 
distance below water level. 

Piers.—The form of the piers is shown in Figs. 
24 to 27. The top coping, 5ft. 6 in. thick, was 
heavy gneiss ashlar masonry. The four bedplates 
were made of equal parts of sand and cement. 
These cement blocks cost in place Rs.1.66 per cubic 
foot, and while cheaper than stone of the same size, 
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they made a far more satisfactory bed for the 
girders. 

Masonry.—The wells were coursed rubble in 
cement mortar, the course running from 4 in. to 
6 in. thick. The piers were coursed rubble in lime 
mortar, with courses 6in. to 8in. thick. The 
peculiar quality of the stone used made this sort of 
masonry quite sufficiently good. All over Southern 
India gneiss stone is quarried by a special tribe of 
workers, who get it off the flat surface of the rock 
in parallel flakes of from 3 in. to a foot, and of 
almost any desired size, by lighting great fires of 
brushwood, which, as the small initial accidental or 
artificial crack extends itself, are moved back and 
back from the face of the rock. The sound emitted 
by the rock when tapped by a stone or hammer in- 
dicates the whereabouts of the boundary of the 
crack, and gives warning for the fire to be swept 
further back. The million or thereabouts of cubic 
feet of gneiss stone used on the work was all 
quarried in this fashion at 50 or 60 larger or 
smaller quarries extending over many miles of 
country, and came in on the work at the rate of 
from one to three trains daily. The stone comes 
off wonderfully flat and regular in thickness, and 
makes most excellent masonry. The cost of the 
well masonry in cement, pier masonry in mortar, 
and ashlar masonry was respectively Rs.71.5, 
Rs.63.8, and Rs.141.9 per 100 cubic feet. 

Stone.—Professor Unwin was good enough to 
weigh and crush some 20 specimen cubes of the 
stone, with the following results: The 2}-in. cubes 
were crushed with a load varying from 675 to 1930 
tons per square foot, but the lower figure was an 
exceptional one, and the average of 13 specimens 
was 1300 tons per square foot. The average weight 
was 176 lb. per cubic foot. The correct geological 
name of the stone appears to be grey granitoid gneiss. 
Statistics in great detail of the labour employed in 
quarrying the 10,550 metre-gauge wagons of stone 
give the following results. About one-third of a 
ton of brushwood suffices to burn cff enough stone 
for 100 cubic feet of masonry ; 286 skilled and about 
1000 unskilled men, earning, the former about 
sevenpence and the latter about fourpence per day, 
with about 300 bullock carts, sufficed to send in to 
the work about 52 metre-gauge wagon loads per 
day. The average haul from the 55 quarries to 
the several railway stations was about 24 miles. 
Beyond about 12 in. in thickness, it was easier to 
wedge the stone out of the quarry than to burn it. 
A specimen block of the well masonry weighed 
169.5 lb. per cubic foot, so that its effective weight 
in water was 97 lb. per cubic foot, which is largely 
in excess of that of brickwork in a similar position. 
This great weight had undoubtedly a great deal to 
do with the exceptionally straight and steady sink- 
ing of the wells. The stone dressed excellently 
under chisel and hammer, and the dressed ashlar 
caps and chamfered offsets and 1-in. drifts round 
the face stone gave a very neat appearance to the 
finished piers. 

Mortar.—As already stated, the proportion of 
sand to cement in the mortar of the well masonry 
was 5 to 1, except in the lower 10 ft. of- each well, 
where it was gradually reduced course by course 
from 1ltoltodtol. Careful account having been 
kept of the cement consumption, it was found that 
whereas during the earlier days of the work 2.70 
casks of cement, 400 1b. each, were used per 100 
cubic feet of masonry, in the end, when great pres- 
sure had been put on the masons to make close 
joints, the consumption was reduced to 1.82 casks 
per 100 cubic feet. The final result over 575,000 
cubic feet of well masonry was that 2.28 casks per 
100 cubic feet had been used. During the final six 
months’ working season, the average was almost 
exactly two casks per 100 cubic feet of masonry, and 
this appears to be a sufficiently near figure to work 
to, as it applies to 334,000 mble feet of masonry. 
The cement, however, mixei with sand, at 1 to 5, 
used in a carefully watched 32 cubic feet block, 
came to only 1.34 cubic feet, or the equivalent of 
one instead of two casks per 100 cubic feet. In 
the rush and hurry of practical work, however, with 
hundreds of masons all over the place, nothing like 
this small proportion is practicable with this class 
of stone. Two casks per 100 cubic feet seem fair. 
The mortar used in the superstructure of piers and 
abutments was composed of lime, brickdust or 
soorkhee, and sand, the two former being mixed in 
a double D size Leucop’s pulveriser, and the 
mixture sent down on the work in bags to be 
mixed with sand and water. The lime was 


put into the pulveriser fresh from the kilns and 








unslaked, and the brickbats were put in unground, 
both brickbats and lime being first spread on a plat- 
form to the requisite thickness, and fed from thence 
into the pulverisers. The resulting ground mixture 
was mixed dry at bridge site with sand, and allowed 
to stand eight or ten hours wetted before being 
used. Large experiments showed that from 18 to 
21 cubic feet of the dry-ground sandless mixture 
went to 100 cubic feet of finished masonry. The 
raw materials were so proportioned that the re- 
sulting mortar contained slaked lime 3, brickdust 
2, sand 4. The mortar so made was of very excel- 
lent quality, and set sufficiently quickly in the 
heart of the work. The lime, though derived from 
kunker, had little or no hydraulicity, so was depen- 
dent for this quality on the soorkhee. Mortar in 
the work cost Rs.9 per 100 cubic feet of finished 
masonry. 
(Zo be continued.) 





THE TORNADO AT ST. LOUIS. 

THE great storm which, on May 27 last, brought 
devastation to the splendid city of St. Louis, 
was of a character ordinary enough, in many parts 
of the United States, although it was of extraor- 
dinary intensity. The storm did not break without 
the usual warnings, the indications having been 
threatening for a week before; a period of low 
barometric pressure, excessive humidity, and high 
temperature, accompanied by southerly winds 
charged with moisture. The temperature had 
varied from 3 deg. to 13 deg. above the normal 
every day, and the excess of moisture had been 
from 7 to 20 per cent. ; the United States Weather 
Bureau had announced electrical disturbances and 
cyclonic storms for Wednesday, May 27, in Indiana, 
Illinois, and Missouri, but the admirable and per- 
fect meteorological system which the country 
enjoys could not indicate the direction nor even 
the creation of the great local disturbance. 

The general conditions which preceded the St. 
Louis tornado, appear to have been entirely 
normal, and to have followed the laws of such 
storms, so far as they are understood. According 
to Lieut. Maxwell, a member of the Signal Bureau 
at Washington, cold winds from the north and 
north-west were blowing towards the south, while 
warm southerly winds were rushing towards the 
north-west ; these two aerial forces met over St. 
Louis, and in their efforts to restore equilibrium 
created the vast disturbances, making of St. Louis 
a battlefield, or at least that part of it which lay 
along the narrow and short path of the storm. 

Nearly 40 years ago William Blasius, a friend of 
Agassiz, and at one time Professor of Natural 
Sciences in the Lyceum of Hanover, carefully in- 
vestigated the problems of American tornadoes. 
Heconcluded, from an examination of several such 
storms, that the primary condition for their exist- 
ence, is the encounter between polar and equatorial 
currents, which, just prior to the outbreak, balance 
each other along their line of meeting, compressing 
the air beneath and causing the extreme sultriness 
that precedes the outburst. It may, and does some- 
times happen, that the effects of the collision 
are averted by a sudden change in the direction 
of the air currents; but if, as is usually the 
case, some local disturbance occurs, the heavier 
and colder air from the north will sink, causing 
a depression above into which the warmer 
air from the south rushes violently, and, with a 
change in its direction, produces an eddy, the 
commencement of the tornado. The appearance 
of a circular whirling cloud, produced by rapid 
condensation, is the first indication of the approach- 
ing crisis. As the transposition of the colder and 
warmer volumes of air continues, the cloud grows 
darker and larger, at the same time descending in 
funnel shape towards the ground. The outside of 
this rapidly revolving cone rises in temperature on 
account of the latent heat set free by condensation, 
while within the temperature is lower because of 
the rarefaction produced by centrifugal force. 
Blasius says, in reference to this stage of the storm : 
‘*When the tornado-cloud has approached the 
ground, the surrounding air on the surface will rush 
into the space of rarefied air of the vortex with a 
velocity proportionate to the difference of pressure 
outside and inside the mass. This current will be 
made visible by a mass of detached objects, such as 
sand, dust, or water, which it whirls up off the 
ground. Thus a second cone, looking like a 
cloud, with its base on the earth, will be attached 
to the inverted cone of the tornado-cloud, which 





has its base in the cumulo-stratus of the south-east 
storm.” The path of the tornado is comparatively 
limited ; it seldom exceeds 20 miles in length and 


600 yards in width. The form of the rapidly 
travelling and revolving cone of cloud varies con- 
stantly. Itis described by eye-witnesses as taking 
a zigzag forward motion, and as rising and falling, 
many comparing it in form and lateral movement to 
an elephant’s trunk. In 1851 there was a famous 
tornado at Cambridge, near Boston, Mass., almost 
as violent as the recent one at St. Louis, though 
destructive only to the trees and scattered houses 
that lay in its path. The phenomena were closely 
watched by many observers. One witness said : 
‘* Tt seemed to act on a building as a mill grinds 
whatever is put into it. If every square foot of 
atmosphere in the column had been armed with a 
steel tooth, and the buildings and trees which went 
into it could have passed through it, it could not 
have shivered them to smaller pieces... . It seems 
as if a vacuum had travelled (if we can say 80) 
15 or 20 miles from W. by S. to E. by N., and 
the wind had rushed in with violence, not only 
behind it, but on each side towards its central line 
of motion, prostrating the trees in the manner 
above stated.” If we were to examine the records 
of the numerous tornadoes that have devastated 
different sections of the United States since the 
date of that just referred to, and which was pro- 
bably the first that had been carefully investigated, 
we should find the characteristics of the phenomena 
very similar. As regards the St. Louis tornado, 
the atmospheric conditions seem to have been care- 
fully noted. We have seen that the conditions of 
temperature and humidity had been quite abnormal 
for several days prior to the fatal Wednesday. 
About noon of that day the barometer commenced 
falling, and the sky was covered with cumulo- 
stratus clouds, reversed in form; these gradually 
took a regular stratified position, and in the north- 
west assumed a vivid green hue. At 4 p.m. thunder 
and lightning commenced ; at 4.30 rain fell heavily, 
and at 5 the storm burst out in full fury, rushing 
with great rapidity at first from north-west towards 
south-east, and changing its direction later. 

At 5.15 p.m. the wind blowing from the north- 
west was credited with a velocity of 80 miles an 
hour, and during 10 minutes, from 5.20 to 5.30, 
the barometer fell to 29.35. This completed 
(about 5.15) the first period of the storm, but not 
the disastrous period. It was accompanied by the 
long coned cloud descending towards the ground, 
and by an extraordinary electrical display : 
‘* Against a background of various tints of green, 
forks and sheets and luminous balls of fire, coloured 
purple and red and blue, shot out, accompanied by 
roars of thunder. All the while to the south the 
sky remained bright and nearly clear.” During 
the second period, lasting about 20 minutes, nearly 
all the destruction was wrought. The great velocity 
of the wind had abated, and rain fell in torrents— 
between 5 and 9 p.m. 3.04 in. were measured. 
But during the short crisis, those who made the 
experience were able to realise to some degree the 
illimitable power of the forces of nature. The 
clouds descended to the house-tops, wrapping the 
city in darkness, except for the lightning. The 
irresistible power of the cloud vortices swept every- 
thing from their path, uprooting trees and twist- 
ing around large trunks that proved too resistant, 
transporting wagons and horses, levelling build- 
ings, and turning everything in the line of the 
storm to nearly universal ruin. The vast network 
of wires that almost obscured the light in the 
streets of St. Louis added to the destruction and 
the horror of the scene. ‘‘Ia every direction the 
long lines of telegraph poles were flashing pillars 
of blue flame. The wires were strivgs of fire, and 
the insulators were blazing bunches of sizzling 
wires,” 

Detailed descriptions have been published of the 
havoc wrought during that fatal half-hour on the 
evening of May 27, and we have no intention of 
attempting any repetition of them. The engrav- 
ings, however, that we publish on page 9 
will be found of interest; they are produced 
from photographs taken the day after the storm by 
the Graf Engraving Company of St. Louis. Two 
of them are very characteristic ; those showing the 
damage to the approach of the St. Louis Bridge, 
and the destruction of a two-storeyed residence. 
From the former it will be seen that the noble 
structure of Captain Eads resisted, or—to speak 
more accurately—was spared by the fury of the 
storm. Only the masonry arcade above the arched 
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approach, was wrecked, the great land pier being 
left uninjured. The second illustration is very 
remarkable, and illustrates the quaint description 
of the observer of the Cambridge tornado of 1851 : 
‘*Tt seems as if a vacuum had travelled 15 or 20 
miles, and the wind had rushed in with violence 
on each side towards its central line of motion.” In 
the building depicted the portion least able to resist 
destruction was the first storey, the form of the 
roof probably offering smaller resistance, and the 
ground floor sufficient to withstand the onslaught, 
the result being that the whole of that part of the 
house, from the top of the ground floor to the under- 
side of the roof, was suddenly destroyed—probably 
by falling outwards from a momentary excess of 
pressure within, while the roof itself took its bear- 
ing, with relatively slight damage, on the top of 
the ground storey. 

Of the remaining illustrations, Fig. 3 shows the 
car-sheds and power-house of the Union Dépdét 
Railroad. The chimney shaft is snapped off short, 
while the light wooden shed is torn to pieces, and 
the fragments piled in heaps. Fig. 4 shows a 
scene on the Southern Electric Railroad on Eighth 
and Park Avenues. The cars are turned over and 
badly wrecked. The motorman and conductor 
were killed, while one unfortunate passenger was 
pinned under the car and drowned in a pool of 
water, resulting from the breaking of a fire plug. 

So sudden a calamity was perforce attended with 
a deplorable loss of life, amounting to many hun- 
dreds, but of which the first estimates were for- 
tunately exaggerated. The loss of property was, 
of course, enormous, but the energy of the people 
of St. Louis has enabled them to regard this as of 
but slight moment, and before many months have 
passed all traces of the visitation—except for the 
trees that have been destroyed—will be removed. 

But the memory of the great tornado will re- 
main, and so must the lesson which it teaches ; 
that of the utter littleness of the greatest results of 
human industry and science, when brought into 
contact with the warring forces of nature. 





ELECTRIO TRACTION.—No. LIV. 
By Puri Dawson. 


Station Firrines. 

Switchboards.—The latest practice in the con- 
struction of switchboards cannot be described better 
than by a summary of a standard specification. 
The backing shall be composed of highly polished 
slate absolutely free from metallic veins.. No com- 
bustible material to be used in making up of the 
backing or its foundations. All connections shall be 
clamped connections made at back of board. Front 
to carry only instruments and switches. Equalising 
switches to be on marble slabs not erected on the 
switchboard, but set up next to each generator. 
Each generator to have a separate switchboard 
panel, and a separate panel to be furnished for the 
feeder circuit. A separate panel must also be 
supplied to carry the instruments called for by 
Board of Trade rules. For lighting the station, and 
for any motors which may be run in the station, a 
separate panel must be supplied. 

Generator Panels.—The following instruments 
are to be on each panel : 

Two main quick-breaking switches connected to 
the two bus-bars at back. A magnetic circuit- 
breaker, with device for blowing out the arc, shall be 
fixed on the negative pole of the generator between 
the negative switch and bus-bar. An absolutely 
dead - beat ammeter, with a scale reading from 
nothing up to the highest output which the genera- 
tor is capable of giving without burning, out shall 
be provided for these panels. This instrument to 
be of such a type that its scale divisions are equal. 
A rheostat in the shunt field shall also be 
supplied with each panel, and shall be such that 
the voltage of the machine can be brought down 
when at normal speed to at least 300 volts. A shunt 
with at least 500 ohms resistance shall also be pro- 
vided for short-circuiting the shunt field when a 
generator is put out of circuit. 

These rheostats by preference to be of the 
Carpenter Enamel type, and not to consist of coils 
of wire. The 500 ohms resistance to be provided 
with a switch worked from the front of the switch- 
board. A plug attachment to be supplied, enabling 
the station voltmeter to be put on to the terminals 
of each generator. A recording wattmeter to be 
put on each generator panel. A lead fuse to be 
connected to the positive and negative terminals 
of the generator and fitted on it, and an alarm con- 





nection to be made between the circuit-breaker on 
each generator panel and an electric bell, in such a 
way that when one circuit-breaker comes out the 
alarm bell is rung, and goes on ringing till the 
attendant cuts it out. A lightning arrester of 
approved type shall be fitted on the positive lead 
of each generator. This lightning arrester to be 
fitted with choking coil, and to be of a type which 
will dct several consecutive times without attention, 
and to be furnished with an arrangement making it 
impossible for the main current to follow the 
lightning discharge and thus cause a short circuit. 
If required, lightning arresters shall also be sup- 
plied to the feeders connecting the return circuit to 
the switchboard. (Should the locality be liable to 
very numerous and heavy thunderstorms, a water 
tank lightning arrester should also be inserted in 
the machine circuit during such storms.) 

Feeder Boards.—Kach overhead line feeder to be 
connected to the feeder board by means of an auto- 
matic circuit-breaker of the same type as that used 
onthe main board panel. For feeders carrying very 
light currents, with the consent of the engineer, fuses 
may be substituted. These fuses to be arranged in 
such a way as to make an arc impossible, and to be 
easily replaceable while the current is on. The 
feeders to be connected to the main bus-bar by 
means of quick-breaking knife switches. An 
ammeter to be in the circuit of each feeder and to 
have a device whereby the maximum current 
output is recorded. For large stations with heavy 
feeders a recording wattmeter to be put in each 
feeder or group of feeders. A main ammeter to 
be supplied on which the total current output is 
constantly shown, Also a wat:meter recording the 
total energy output. A dead-beat voltmeter of the 
same type as the ammeter supplied to be in the 
working circuit. These last three instruments and 
a station clock to be erected on a panel by them- 
selves. Another voltmeter to be supplied, and so 
connected to a plug that it can be put on the 
terminal of any generator when being run up to 
speed and pressure for putting into parallel on the 
line. 

Board of Trade or Leakage Board.—To be erected 
on this panel: A recording ammeter reading up 
to 10 per cent. of the average output of the station ; 
a recording voltmeter reading from 0 to 10 volts ; 
a sensitive ammeter with two scales, one capable 
of indicating from ;4th t» 2 amperes, and the 
other from 4 to 10 amperes, a suitable switch or 
plug being fitted to the instrument so as to alter its 
connections and to enable its being read on either 
scale ; a current indicator showing direction of cur- 
rent, whether from earth-plates to rails or vice versd. 

The earth-plates prescribed by the Board of 
Trade are to be connected to suitable switches on 
the switchboard, enabling either of them to be put 
in circuit with the recording ammeter and the rail 
return. The overhead line must also be brought to 
a switch by means of which it can be put in circuit 
with the low-reading ammeter and with the genera- 
tors when the latter are running and all the cars are 
off the line, so as to test insulation resistance. If 
required, the main feeders must also be able to be 
connected to thislow-reading ammeter. This board 
to carry any further instruments which may from 
time to time be called for by the Board of Trade. 

All main voltmeters and ammeters to have 
illuminated dials. 

Connections.— All cables leading from the switch- 
board and generators to be best quality, to have an 
insulation resistance of at least 1000 megohms per 
mile, and to be laid in the waterproof trenches which 
connect the dynamos to the switchboard. They are 
not to cross unless absolutely necessary, and where 
they cross must be laid in casing. In the trenches 
cables are to be supported every 4 ft. on porcelain 
insulators fixed to wooden frames. All cables and 
woodwork when completed are to be thoroughly 
coated with highly insulating and water, acid, and 
alkali proof compound, such as ‘‘P. and B.” 
Switchboard to be at least 4 ft. from the wall. 
All switchboards are to rest on hard wood founda- 
tions, and under no circumstances must pusitive 
and negative connections cross each other. All 
Board of Trade rules to be carefully complied 
with. 

Testing - Room. — A battery of 150 Leclanché 
cells to be supplied. (It is well to charge 
these cells with a solution of about one-fifth of 
the strength generally used, as this diminishes 
the creeping effects of the salt, and as the 
battery is always used in series with a very 
high resistance, the current required is always 





exceedingly small.) This battery to be placed on a 
shelf completely and thoroughly insulated from all 
its surroundings. A brick or concrete block to be 
sunk within the test-room until solid ground is 
reached, and to be at least lower than the founda- 
tions of the building, and entirely disconnected 
from them. The top of this pier to be covered 
with a stone slab laid true, and should vibration be 
felt this stone must be laid on a layer of felt or 
rubber. Pier to be 6 ft. long and 2 ft. wide. A 
Thomson reflecting galvanometer to be supplied, 
with a total resistance of at least 10,000 ohms, and 
with coils which can be differentially connected if 
desired. (Should trouble be anticipated from in- 
duction, a bell-shaped cast-iron shield from 4 in. 
to 5 in. thick should be supplied, furnished with a 
slit to allow the light to be reflected from the 
mirror of the galvanometer. 

Also to be supplied : 

A Deprez D’Arsonval galvanometer with a resist- 
ance of not less than 2000 ohms. Lamps and scales 
for both instruments. A 100,000-ohm coil in four 
divisions, a shunt of jth, 4th, and 5}5th for both 
galvanometers. Two ordinary portable plug Wheat- 
stone bridges of 10,000 ohms, with coils ranging 
from .1 to 10,000 ohms. A condenser, two 
standard Clark cells, and a standard megohm. 
Three double reversing keys, a single key, and a 
discharging key of approved type. The room 
to be well lit, and the windows furnished with 
opaque blinds. Wires to run from a small switch- 
board in the test-room, fitted with terminals, tothe 
various feeder cables, generators, &c. These wires 
to have an extremely high insulation resistance, 
and to be run on insulators. 


Protection OF TELEPHONE AND TELEGRAPH 
WIREs. 


There are two dangers from which telephone 
and telegraph wires must be protected when in the 
neighbourhood of trolley lines. The first, and that 
most easily remedied, results from the breaking of 
wires above, or which cross, the trolley wire. The 
means adopted to prevent damage from this source 
are based on two principles. The oldest method, 
and one now falling into general disuse, was to 
provide some device whereby a fallen telephone or 
telegraph wire was prevented from coming into 
contact with the trolley wire. Americans originally 
adopted galvanised steel guard wires, similar in 
size to the ordinary telegraph wires, and suspended 
three such wires over every trolley wire at a height 
varying from 12 in. to 24 in., and distant from each 
other about 2ft. These guard wires were suspended 
from special insulators similar in type to those 
used for suspending the trolley wire, but smaller. 
Fig. 330 (next oan shows this arrangement, which 
has scveral grave disadvantages. It necessitates a 
grcat increase of overhead wires, very disagreeable 
to the eye. The guard wires are necessarily not 
strong, and when a broken telegraph or telephone 
wire falls, it often happens that the guard wires 
also break and fall into the street, endangering the 
public. It has frequently occurred that a telephone 
wire falling from some height has whipped round 
the guard wires, and got caught in the trolley wire. 
It may safely be said that experience has proved 
that instead of being a safeguard, such wires are 
rather the reverse. Where a very large number of 
wires cross the track, a very much better system is 
to form a network of wire and to stretch this 
underneath the wires where they cross the track. 
Fig. 329 shows such an arrangement. 

A system largely adopted on the Continent, but 
which possesses the great disadvantage of making 
the trolley wire most conspicuous, is shown in Figs. 
331 to 334. It consists of a pentagonal wooden strip 
fixed to the top of the trolley wire by means of 
clips (Fig. 334) which are fitted into grooves cut at 
distances of from 3 ft. to 6 ft. in the wooden strip. 
These strips are usually made in lengths of from 
20 ft. to 30 ft., and are fitted together by means of 
little brass sleeves. Where insulators are encoun- 
tered the strips are cut off, and the insulator is pro- 
tected by means of two wires carried over it, the 
ends of which are attached by a metallic clip to the 
wooden strip. As a protector, this system 1s fairly 
efficacious, but it makes the trolley wires look 
extremely heavy, and if a telephone or telegraph 
wire falls from a great height, it is likely to whi 
round underneath, and thus come in contact wit: 
the trolley wire, notwithstanding the strip. 

A system proposed in Germany, and which would 
seem much more efficacious, is shown in Figs. 335 
to 338. It consists in making up the telephone 
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and telegraph wires at crossing points of short sec- 
tions, and so erecting them that the moment the 
tension of the span is slackened the whole span 
falls down into the street. The sections are so 
short that one piece cannot reach from trolley wire 
to ground. Inthe case of telephone wires where 
a perfect contact is essential, the system shown in 
Fig. 338 is adopted. A light lead wire is firmly 
connected across each joint, and while securing 
perfect electrical contact, will give way the moment 
it has to support avy strain. 

The trouble which may result from a telephone 
wire coming into contact with the tro'ley wire is 
either by causing shocks to parsons on the ground 
who may come in contact with it, or by fire, adanger 
which in several cases in Germany has been found to 
be very real. This latter, however, has been easily 
overcome. 


The telephone companies now always 








being replaced in the power station until the fallen 
telephone wire has been removed. (See Fig. 341.) 
The connection between the telephone wire, the 
trolley wire, and the loop connected to earth through 
which the telephone wire passes, causes a permanent 
contact, or, in other words, a short circuit on the 
trolley wire until the broken piece of telephone 
wire has been removed. 

The second danger to which telephone circuits 
especially are liable is that due to induction from 
the variable current in the trolley wire, and 
secondly to the leakage or current which may be 
set up where earth returns are used. The former 
trouble can be nearly entirely got over by provid- 
ing the telephones with a double metallic circuit. All 
properly put up telephone circuits should be entirely 
metallic, and until this is the case a good telephone 
service will not be possible. This opinion has fre- 









































insert a very delicate fuse in every one of their 
circuits, the fuse generally consisting of a very thin 
and wide piece of tinfoil pasted on a piece of card- 
board, such a fuse which will give way the instant a 
current of any strength passes through it. Tomake 
sure of this fuse going the instant the telephone 
wire touches the trolley wire, a device has been 
adopted which is shown in Figs. 339 and 340, con- 
sisting of a metallic loop connected to earth through 
which the telephone wire passes, and with which it 
is bound to come in contact in case of breakage. 
There still remains, however, the danger of shocks. 
The telephone wire, when it comes in contact with 
the trolley wire and earth, generally fuses at the 
latter point and hangs free from the ground. When 
the earth connection is severed between telephone 
wires and ground, the magnetic circuit breakers at 
the central station when closed do not show any 
short circuit, and there is no way of ascertaining 
that a wire is hanging on the trolley line to the 
danger of passers by. Mr. Ulbricht, of Zwickau, 
experimented in this matter, and has now ap- 
plied a device to the trolley line which is said to be 
working satisfactorily. At the instant a telephone 


wire falls and comes in contact with the trolley wire, 
an electro-magneticrelay is broughtinto action which 
causes a permanent short circuit on the trolley 
wire and prevents the automatic circuit breaker 





quently been expressed by Mr. W. H. Preece, chief 
engineer to the Pust Office Telegraphs. 

The disturbance is proportional to the strength 
of the current, or, more properly speaking, to the 
impulse of the current, and it is inversely propor- 
tional to the square of the distance between the 
trolley and telephone lines. The less sudden the 
variations of current in the trolley wire, the smaller 
will be the disturbances in the telephone line. 
The chief cause of variation in current is the varia- 
tion in the resistance of the circuit due to the con- 
tact between the trolley and the trolley wire, 
between the motor brushes and the commutator, and 
between the wheels and rails, and also the sudden 
difference of resistance caused when the car goes 
from one rail to another, when the bonding is bad 
or insufficient. The first difficulty is overcome by 
having a properly built trolley line with a good 
trolley wheel and proper springs supporting it 
against the trolley wire. Some have expressed an 
opinion to the effect that sliding contacts are better 
than rolling contacts. This does not seem to be the 
case, as heavy sparking is often observable between 
the sliding contact and the trolley bar. Whenever 
sparks occur the resistance between trolley wire 
and car wiring is suddenly increased, the current 
having to jump an air space to get to the trolley. 
When motors are so constructed as to have a suffi- 








cient number of commutator segments, and when 
little or no sparking occurs at the brushe:, little 
disturbance will arise at the motor. Probably the 
worat disturbances are caused by a varied resist- 
ance between wheels and rails, and it is evidently 
extremely advantageous to keep the rail return as 
perfect as possible and the rails clean. 

In case of a double telephone line or metallic 
circuit, the proximity of a trolley line will pro- 
duce in the two wires disturbing currents which 
will annul each other. Thus no disturbing influ- 
ence will be noticeable in the telephone apparatus. 
Where the current on the trolley wire is very heavy, 
even this precaution is not always sufficient, and the 
two lines must be put at such a distance from each 
other as to insure the noise being sufficiently 
subdued. This distance depends upon the distance 
over which the telephone wires run parallel to the 
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trolley wires. The disturbance due to the induction 
is the more difficult to overcome. The only possible 
way seems to be the use of a double circuit for the 
telephones, and to prevent these circuits, as far as 
possible, from running parallel to the trolley wires. 

It is an interesting fact that under apparently 
the same conditions one trolley line will cause a 
very much greater disturbance in a telephone 
circuit then another. This has specially been 
observei by Dr. Wietlesbach, the chief engineer 
of the Swiss Telephone and Telegraph Department. 

The conclusions to be drawn would seem to be 
that where a trolley line is properly constructed, 
that is to say, where heavy returns and proportion- 
ally heavy bonding and, if necessary, insulated 
return feeders, are adopted, and the track so built 
as to be perfectly solid and, as far as possible, insu- 
lated from the ground and earth plates of no de- 
scription used, little disturbance is to be feared in 
telephone circuits where these are properly con- 
structed with complete metallic circuits. 
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HAY AND STRAW BALING PRESS. 


CONSTRUCTED BY 


MESSRS. J. AND F. HOWARD, ENGINEERS, 


BEDFORD, 





In our report last week of the Royal Agricultural 
Society’s Show at Leicester, we called attention to 
the perpetual hay and straw baling press of Messrs. 
J. and F. Howard, of Bedford. This press has been 
in the market for some years, but recently improve- 
ments have been made in it, as shown by our illustra- 
tion on the present page. The press has a horizontal 
ram working backwards and forwards in a rectangular 
tube, the reaction to the pressure of the ram resulting 
from the impaction in the forward part of the tube of 
the material under treatment. The straw is now laid 
over an opening in the tube, and is pressed down into 
it by the feed arm, which is elastically connected to 
the gearing which drives the ram. The man does not, 
therefore, run the risk he did when he had to push the 
straw right down into the tube, The mass in the tube 
is divided into bales of convenient length by boards 
which are slipped in at intervals, and the bales are 
bound with wire. These boards, or followers, are 
inserted by means of a dropper frame. This lies 
nearly horizontally on the top of the tube, and a fol- 
lower is slipped into it. It is then raised into a ver- 
tical position, and a catch on it is tripped by the feed 
arm as the latter descends. The follower then slips 
out, and is guided by the feed arm into position to be 
pressed forward. The press makes remarkably good 
bales, which are extremely dense. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., June 24. 

SrncE the St. Louis convention a more hopeful feeling 
has developed in iron and steel trade circles. Business 
has not increased, nor are there as yet any encourag- 
ing inquiries. Stocks have been marked up a notch. 
Commercial centres exhibit greater activity. In the 
iron trade it is too soon to expect a change. The 
markets are very quiet. This, however, discourages 
no one, because of the fact that large requirements are 
known to be wanting. There is a steady movement 
in lake ores. At Pittsburg there is very little move- 
ment, though brokers and manufacturers have quite 
an improvement in summer and autumn inquiries. 
The reports to-day are that 10,000 to 12,000 tons of 
structural material will be contracted for in about two 
weeks, most of it being intended for office buildings 
and warehouses and factories, Plate-mill managers 
have booked good-sized orders this week for quick 
delivery. Merchant iron is weak, but merchant steel 
is active, though at very low prices. Rails and track 
supplies are doing well; most roads are starting in on 
repairs. Quick a number of feeders are to be built 
during the next four months between Pennsylvavia 
and the Mississippi River. The iron{and steel makers 
now feel that the political platform adopted removes 
one annoying uncertainty as to what constitutes money. 
The contest, however, will not be a one-sided one at 





all, the silver contingent being sincere and deter- 
mined, and supported by a strong public sentiment in 
the Rocky Mountain States. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Position of the Coal Trade.—There is much anxiety in 
the coal industry relative to the pro Is made at the 
meeting of the Board of Conciliation, held recently. 
Every day that passes without a settlement being arrived 
at adds to the gravity of the situation. The Yorkshire 
Miners’ Association, with a view to placing the exact 

sition of affairs before their members, have arranged 
or the holding of a series of special meetings to consider 
the questions atissue. The offer of the coalowners is that 
the Conciliation Board be continued for one year, from 
August 1, on condition (1) that an immediate reduction of 
10 per cent. be conceded by the workmen off the 30 per 
cent. now obtained upon the 1888 wages rates; and (2) 
that the matter be reopened at the end of July, 1897. On 
the other hand, the miners’ representatives offer that the 
Board be continued two years, that wages remain as they 
now are for the next 17 months, and that no advance be 
asked for during that period, but during the last seven 
months of the two years the workmen are to be at liberty 
to ask for an advance in wager. Each district of the 
federation has been asked to consult its members on the 
matters at issue, and suggestions have been invited with 
regard to continuing the Conciliation Board or not. The 
members of the federation having supplied the neceesary 
information, a conference will take place in London on the 
7th inst. to determine what action shall be taken by the 
miners’ section of the Board. 


South Yorkshire Coalowners and the Freight Question.— 
Notices have recently been sent out by the railway com- 
panies intimating that they will carry coal in future only 
at 204 cwt. to the ton, the 4 cwt. being considered as an 
allowance for waste and carried gratis. The colliery pro- 

rietors of South Yorkshire held a meeting at Sheffield on 
Wondey to consider the matter, and were reinforced by 
an important contingent from Derbyshire, Leicestershire, 
the Midlands, and West Yorkshire. The circular having 
been considered, it was agreed by the meeting to resist in 
every way possible the “arbitrary action” of the com- 
panies. The coalowners resclved that they would neither 
sell nor consign coal on the terms of the circular, and that 
they would accept no settlement as satisfactory that did 
not provide for the reduction of rates which had been 
directly or indirectly increased since 1892, Arrangements 
were made for the taking of joint action by the various 
districts, the representatives pledging themselves to take 
no separate course in tho future. The West Yorkshire 
coalowners have decided to take concerted action with the 
mineowners of West Yorkshire. 


The Dispute in the Brass Trade.—At a meeting of 
employers engaged in the gas, water, and electrical brass- 
fitting industries, held on Monday, the proposal of the 
operatives to accept a 5 on cent. advance in bonus, in 
lieu of the 10 per cent. originally suggested, was approved. 
A decision was arrived ab to raise prices 10 per cent. to 
cover the ircreased cost of production. The settlement 





affects the operatives of Sheffield, Rotherham, Wolver- 
hampton, Birmingham, and Glasgow. 


_ Tron and Steel.—The quiet demand which has existed 
in the heavy industries has = place to a much better 
feeling. A spurt has taken place in railway work during 
the past few days, which was doubly welcome because 
some of the earlier accumulations had been worked off, 
and manufacturers were becoming anxious for new 
orders. The demand is principally from abroad. Engi- 
neering firms continue to be well engaged, principally 
upon old orders, the activity shown being most pro- 
nounced in textile machinery. Some large orders have 
also been received in the Sheffield district for marine 
work. The receipt of several orders for torpedoes from 
the Admiralty is reported. Hydraulic work is plentiful. 
There is a brisk inquiry from South Africa for hammers, 
picks, and mining tools generally, rock-boring appli- 
ances being especially in request. Cutlery is quiet, 
and silver and electro-plate maintain the position that 
they have held throughout the greater part of the year. 
Sterling silver moves off well, but the increase in the 
sale of the more valuable material has not affected pre- 
judicially the demand for the less expensive designs of 
electro ware. The Argentine and Australian markets 
are taking more South Yorkshire goods, and Russia is 
absorbing large quantities of saws and other steel manu- 
factures. Stove grates of nearly all grades sell well. 
The output of Bessemer crucible and Siemens-Martin 
steel is increasing. Prices of raw and finiehed material are 
as follow : Hematites, from 53s. 6d. to 57s. 6d. per ton; 
Bessemer billets, of special carbons, 5/. 12a. 6d. to 62. per 
ton; bar iron, 5/. 10s. to 61.; Siemens-Martin acid steel, 
71, 10a, for average qualities ; Lincolnshire forge iron, 39s. 


The Coal Trade.—In manufacturers’ fuel there is a 
slight change for the better, but the depression in house 
coal continues to be experienced as much as before. An 
intimation is given that there will be an advance of 1s. 

r ton in the price of coke for steelmaking purposes from 

uly 1. The demand for coke has been extremely good of 
late, and manufacturers are already making their contracts 
upon the basis of the advanced rates. Steam coal finds 
an active market both at home and abroad. House coal 
is still depressed. Quotations are as follow: Barnsley 
house coal, 7s. to 8s. per ton ; hards, 63, 6d. to 7s. 3d. ; 
manufacturers’ eorts, from 4s. 6d. to 5s. 6d. for best ; coke 
active at from 8s, 6d. to 12s. 6d. per ton, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was large, but the tone of the market 
was flat, and only a small amount of business was trans- 
acted. Producers of pig irov, all of whom are well sup- 
plied with orders, were not disposed to reduce their 
quotations, particularly for No. 3, but the cheapness of 
warrants caused buyers to hold off, There were plenty of 
merchants — enough to accept 37s, 3d. for early 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, and a 
little was sold at that price, but most buyers endeavoured 
to purchase at a rather less figure. For forward delivery 
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quotations varied a good deal, and hardly any business 
ahead was recorded. The lower qualities of pig iron 
were more plentiful than they have been for some time 
past, and as a consequence prices were rather weaker. 
Sellers quoted No. 4 foundry 36s, 6d., grey forge 36s., 
and white 35s. 9d., all forearly delivery. Middlesbrough 
warrants opened 36s. 11d. and closed flat at 363. 104d. 
cash buyers. A good inquiry was reported for east coast 
hematite pig iron, but there were complaints that the 
present large supply is in excess of the demand, and this, 
together with the flatness of hematite warrants, kept 
prices down. For early delivery of Nos. 1, 2, and 3 the 
general quotation was 453. 6d., and that figure was 
realised, though some buyers reported that they could do 
business on slightly better terms. Spanish ore was very 
firm, owing to good freights and the probability of the 
Spanish Government imposing an export duty on it. 
Rubio was fully 12s. 94. ex-ship Tees. To-day’s market 
was somewhat firmer, but there was no quotable change 
in prices for makers’ iron. Middlesbrough warrants 
stiffened to 37s., which was the closing cash price of 
buyers. Ibis believed that the present dulness is likely 
to be of short duration, and a general opinion prevails 
that we shall see considerable briskness in the autumn. 


Manufactured Iron and Steel.—Very little new can be 
said of the manufactured iron and steel trades, but what 
change is noticeable is, we are glad to say, for the better. 
Nearly all departments present a very busy appearance, 
and particularly is this the case with regard to the bar 
and rail shops. Prices are pretty much the same as those 
last mentioned, but the tendency is upwards. Common 
iron bara are put at 5/.; best bars, 5/. 7s. 6d.; iron ship- 
plates, 4/. 153. to 4l. 17s. 6d. ; steel ship-plates, 5/.; steel 
boiler-plates, 6/. ; iron ship-angles, 4/. 12s. 6d. to 41. 15s. ; 
and steel ship-angles, 41. 17s. 6d.—all less the customary 
23 per cent. discount for cash. Heavy sections of steel 
valle are fully 4/. 10s. net at works. 


The Coal and Coke Trade.—Fuel shows little change. 
Bunker coal is selling very freely, but the supply is 
abundant. There is a moderate demand for manufactur- 
ing coal. The tremendous production of coke is well 
taken up, and 133. 6d. is paid for good blast-furnace 
qualities delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal for early ship- 
ments has been dull, and unless an improvement is soon 
witnessed, quotations are expected to decline. The best 
steam coal has made 103. 3d. to 10a. 6d. 
secondary qualities have brought 9a. 3d. bo 9s. 9d. per ton. 
The house coal trade has been very quiet ; No. 3 Rhondda 
large has made 93. 6d. to 93, 9d. per ton. Patent fuel 
has been in pretty good request. The demand for coke 
has also been well maintained; foundry qualities have 
made 153. 6d. to 16s. 9d. per ton, and furnace 
ditto 13s, to 148, 9d. per ton. A recent advance in 
iron ore has been maintained; the best rubio has com- 
manded a quotation of 12s. to 12s, 3d. per ton. The 
manufactured iron and steel trades continue active; the 
demand for steel bar is even stated to be in excess of the 
current production. 

Bristol Docks.—The accounts of the Bristol dock estate 
now in circulation for the year ending April 30 last show 
that, excluding the “ rates in aid ” received, viz., 26,360/., 
as against 27,360/. in the previous year, and excluding all 
revenue and expenditure in connection with the city dues 
derived from shipping and goods, there was a debit 
balance of 1097/. carried forward, as against a credit 
balance of 4581/1. brought into the account from the 

revious year. On the one hand, the revenue from the 
ee and lairage receipts shows a falling off of 27811., 
while, on the other hand, the expenditure was abnormally 
increased to the extent of 4400/. by the cost of Mr. Wolfe 
Barry’s report on _ improvements and legal expenses 
in connection with an action against the railway com- 
panies for the recovery of shunting expenses at Avon- 
mouth dock. The capital account shows a total outlay 
on the three docks of 2,176,282/., which includes 11,7520, 
expended during the past year on river improvements, 
new sheds, additions to the foreign animals wharves, 
provision of chill-rooms at Bristol, and balance of cost of 
the dock extension at Avonmouth. Taking the combined 
revenue and nditure, and omitting the “‘ ratesin aid”’ 
there was a balance of 75,442/. of revenue over expendi- 
ture to meet interest and sinking fund amounting to 
88,295/., leaving, therefore, on the combined account a 
deficit of 9882/7, The net revenue of 75,4422. would, but 
for the statutory obligation on the Bristol Town Council 
to provide a sinking fund sufficient to redeem the greater 
portion of the dock debt by the middle of the next century, 
have been sufficient to have paid a little over 34 per cent. 
on the outstanding capital of the dock estate, and this 
notwithstanding the fact that at present Avonmouth dock 
has failed to attract more than one-half and Portishead 
more than one-tenth of the traffic which these docks 
could easily accommodate. 


Sewage at Taunton.—A special meeting of the Taunton 
Town Council was held on Tuesday, under the presidency 
of the Mayor (Mr. Alderman Adams), to consider various 
matters relating to the sewerage of the town. It was 
decided to construct a storm overflow drain in Station- 
road ata cost of 1500/. in order to relieve the flooding of 
that thoroughfare, which has been occasioned by the great 
increase of Rowbarton. In reference to sewage works, it 
was that an area of land (30 acres) sufficient to 
deal with both effluent and sludge should be procured ; 
that the effluent should be filtered through properly con- 
structed filters in the land; that the sludge should be 
applied to the land; that in due course one-half should 


be cropped; and that an efficient manager should be 


apy ton, while | h 





appointed to devote his whole time to the superintendence 
and execution of the works. 

Northern Visitors at Cardiff.—The summer meeting of 
the North-East Institution of Engineers and Shipbuilders 
has just been held at Cardiff. The weg 3 were conducted 
round the Bute Docks by Mr. C. L. Hunter (engineer) 
and Mr. J. J. P. Burt (dock wharfinger). The arrange- 
ments for tipping, and the expedition with which they 
are carried on, were duly noted. Other places visited 
were the Bute Dry Dock, and the works of the Mount 
Stuart Company, where Mr. T. W. Wailes nee go 
acted as guide. Later in the afternoon the visitors 
an opportunity of seeing the new graving dock now in 
course of construction for the Cardiff Channel Pontoon 
Company, Limited, by Messrs. Pearson and Sons. The 
new dry dock will accommodate the largest cargo steamers 
afloat. The cost is 125,000/., and the new dock will be 
opened in January or February, 1897. The Dowlais and 
several other works were also visited. At Dowlais one of 


the great Siemens furnaces was tapped, and 10 tons of 
metal were cast into an ingot, and then were taken b; 
hydraulic machinery through the cogging mill, reheated, 


and rolled into ships’ plates, to be worked into a new 
cruiser at Pembroke Dock. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was very quietin the 
pig-iron warrant market last Thursday forenoon, when 
the turnover was probably not more than 10,000 tons. 
Prices were firm, both Scotch and hematite iron ad- 
vancing 4d. per ton. There was hardly anything done in 
the afternoon, the dealings being restricted to 1000 tons 
of Scotch and 1000 tons of hematite iron, and the quota- 
tions closing at about the forenoon level. The settlement 
prices were : Scotch iron, 46s. a per ton; Cleveland, 
37s. 3d. ; Cumberland and Middlesbrough hematite iron, 
47s. 14d. and 44s. 74d. per ton respectively. There was 
a fairly steady but very quiet market on Friday fore- 
noon, the dealings only reaching 7000 to 8000 tons. 
After being done at 46s. 6d. per ton cash, Scotch warrants 
left off unchanged at 46s. 14d. per ton buyers, while Cleve- 
land, which was not dealt in, was quoted just the turn 
easier at 37s. 14d. per ton cash buyers, Cumberland 
hematite iron was dealt in at 47s. 3d. and 47s. 4d. one 
month. In the afternoon about 10,000 tons of iron were 
dealt in at steady prices. The closing settlement prices 
were, respectively, 46s. 14d., 37s. 14d., 47s. 14d., and 
443, 8d. per ton. Business was again very quiet on Mon- 
day forenoon, when some 15,000 tons of iron changed 
ands. The tone was very flat on local selling, and prices 
declined all round 14d. to 24d. per ton. In the afternoon 
the market was again flat, and prices lost another 4d. per 
ton from the forenoon. Scotch broke 463. per ton. A 
considerable number of option transactions took place, 
Scotch being done at 45s. 104d. one month open, with 
ls. forfeit in sellers’ option. The sales amounted to 
25,000 tons, and the closing settlement prices were 
453. 10}d., 378., 46s. 104d., and 44s. 3d. per ton re- 
pectively. Business was very flat on Tuesday forenoon, 
not more than 10,000 tons of iron changing hands, and at 
declining prices. Scotch and Cleveland iron fell 4d., and 
hematite iron 1d. per ton. In the afternoon the market 
continued dull, and prices were a shade easier again. The 
turnover was about 15,000 tons, and the closing settle- 
ment prices were, respectively, 45s. 9d., 37s. 104d., 
46s. 104d., and 44s. 38d. perton. A fair business was done 
this forenoon, at least 25,000 tons of iron changing hands, 
and as the ‘‘ bears” were free, coverers’ prices were harder 

. to 14d. per ton. A firm tone prevailed in the afternoon, 

tch making another 4d. per ton. The sales amounted 
to about 10,000 tons. The closing settlement prices were 
46s., 37s., 46s. 104d., and 44s. 44d. per ton, respectively. 
The following are the current quotations for several No. 1 
special brands of makers’ iron: Clyde, 493, 6d. per 
ton ; Gartsherrie, Summerlee, and Cal: er, 50s. ; Coltness, 
528. 6d.—the foregoing all shipped st Glasgow; Glen- 
garnock (shipped at Ardrossan), 49s. 6d.; Shotts (shipped 
at Leith) and Carron (shipped at Grangemouth), both 
52s. per ton. There is not much fresh buying on the part 
of consumers, most of the operations being for trade 
account. The deliveries of the various qualities of 
iron are so heavy, and the prospects of trade con- 
tinue to be so promising, that no great fall in 
ee is at present anticipated. There are still 80 
lact-furnaces in actual operation, as com with 
75 at this time last year. The shipments of pig 
iron from all Scotch ports amounted last week to 
4292 tons, against 4285 tons in the corresponding week 
of last year. They included 458 tons for India, 1935 tons 
for Germany, 120 tons for Holland, 200 tons for China 
and Japan, smaller quantities for other countries, and 
2134 tons coastwise. The shipments for the year up till 
last Saturday—almost six months—amounted to 145,231 
tons, as compared with 152,796 tons, thus showing a 
falling-off amounting to fully over 7000 tons, all in the 
coastwise department of the shipping trade. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 363,589 tons yesterday afternoon, against 
363,552 tons yesterday week, so that during the week 
there was an increase amounting to 37 tons. 

Finished Iron and Steel.—In both of these branches of 
trade there is a very active condition of things prevailing; 
indeed, in respect of steel it may be said that there is a 
secomon amount of material being turned out than at an 


ormer period of the history of the steel trade in Scotland. | ¢ 


Prices remain unchanged. In the course of a couple of 
weeks or so the output will almost be brought to a stand- 
still, owing to the occurrence of the Glasgow Fair Holi- 
a which affect all the iron and steel districts of Lanark- 
shire. 

Sulphate of Ammonia.—As regards this commodity 





there has been a somewhat healthier demand during the 


past week, and the price has remained steady round 8. 
r ton. ge | the gas works, mineral oil works, and 
last-furnaces, there is now a very large weekly produc- 
tion of sulphate. 


Glasgow Copper Market.—Last Thursday forenoons 
when 25 tons of copper changed hands, the price fell 
ls. 3d, per ton. In the afternoon 50 tons were dealt in, 
and the price gave way other 3s. 9d. per ton. There was 
a steady market on Friday forenoon, when 100 tons were 
sold, some of it at 49/. 12s. 6d. per ton three months ; 
and in the afternoon 50 tons were sold at 49/. 13s. 9d. 
three months. On Monday forenoon the turnover 
amounted to 100 tons, and the price rose 6s, 3d. 
per ton. No transactions were reported in the afternoon, 
and the quotations were 1s. 3d. per ton easier. 
Thesame afternoon 10 tons of tin were dealt in at 61/. 10s. 
per ton three months. Yesterday’s market was some- 
what animated. In the forenoon operators for the rise 
sold freely to the extent of 300 or 400 tons, and the 
price dropped 133. 9d. per ton, on reports of lower quota- 
tions in America. In the afternoon some 250 or 300 tons 
were dealt in at about previous prices, the close being 
steady at 48/. 17s. 6d. per ton cash buyers, and 49/. three 
months. Av the forenoon market to-day 100 tons were 
dealt in, and the price rose 2s. 6d. per ton. In the after- 
noon 150 tons were sold, and the price advanced other 
1s. 3d. per ton. 

Glasgow Corporation Tramways: Overhead Electric 
Traction Recommended.—A special meeting of the sub- 
committee on mechanical traction for the Glasgow Cor- 
poration tramways was held yesterday afternoon. The 
reports of the two deputations which went to the Con- 
tinent were fully considered, and at the close the sub- 
committee to recommend to the Tramways Com- 
mittee that an installation of the overhead electric 
system of traction be erected at the earliest possible 
opportunity on the Kelvinside and Dennistoun route 
in order that there may be a fair trial of the capa- 
bilities of the system for the tramway service of the 
city. This recommendation will come up on July 15 for 
consideration by the parent committee, and should it be 
endorsed the whole will be referred to the August meeting 
of the town council. The east and west route—Dennis- 
toun to Kelvinside—on which it is proposed to experi- 
—— that system of traction, is over four miles in 
ength. 


New Shipbuilding Contracts.—Ibt is announced that the 
Union Steamship Company, Limited, of New Zealand, 
have entered into contracts for two additional large 
cargo and ee steamers for their intercolonial 
trade. One is to built by Messrs. William Denny 
and Brothers, Dumbarton, who have already a vessel 
under construction for the same company ; and the order 
for the second has been placed with Messrs. A. M‘Millan 
and Son, of the same port, Messrs. Denny and Co. sup- 
plying the machinery. Both vessels are to be built to 
the classification of the British Corporation Registry, and 
under the superintendence of Mr. John Darling, the Union 
Company’s representative in this country. — Messrs. 
M‘Lean and Carmichael, the new firm of shipbuilders at 
Greenock, are reported to have booked a contract for the 
building of a large sailing vessel.—Mr. William Clark, of 
New York, who recently sold his steam yacht Mohican 
to the Emperor of Germany, has placed a contract with a 
shipbuilding firm in the Greenock district for another 
steam yacht of about 1000 tons. Sheis to have fittings of 
& very sumptuous description, and a speed of 18 knots, 
‘Messrs. William Simons and Co., Limited, Renfrew, 
have received an order from the Mersey Docks and 
Harbour to construct a powerful hopper dredger. 
The hopper is to have a capacity to contain 1200 tons of 
dredged materials, and the vessel is to be fitted with 
enn hydraulic apparatus. — Messrs. kie and 

omson, Govan, have recently booked orders for a very 
large number of steam trawlers (said to be 50) for the 
deep-sea fishing on the English east coast. The firm in 
question have ly turned out upwards of a hundred 
such vessels, the construction of which has been made 
quitea — feature of their business. They are likely 
to have their hands full for some time to come.—Through 
Messrs. Frame, Alston, and Co., the Grangemouth Dock- 
yard Company have received an order from the Govern- 
mentof San Domingo to renew the woodwork of the gun- 
boat E] Presidente, and fit up barbettes, and also to fit a 
set of triple-expansion engines of modern type. The 
vessel, when completed, will be a modern man-of-war 
with eight guns, two ge imam forward, two aft, and 
the other four in the bar . The engines are to be 
supplied by Messrs. Hutson and Son, Glasgow. 


Clyde Shipbuilding Trade: Launches during June.— 
The month of June has not shown anything of outstand- 
ing interest in the way of new shipping launched from 
the Clyde shipyards; still it has fairly maintained the 
average of the other months of the half-year. Altogether 
22 new vessels were put into the water during the montb, 
of a total of close upon 28,000 tons. The output for the 
half-year is set down at about 194,000 tons, which has 
only once been exceeded in the corresponding six months. 
That was in 1883, when the half-year’s output was fully 
4000 tons greater. Of course but for the strike and lock- 
out of last winter, the total om for the six months might 
have been on a still larger e. 


New Colliery Sinking.—Messrs. A. G. Moore and Co., 
xlasgow, have just completed the sinking of a col- 
liery shaft in the Uddingston district, in a field of about 
400 acres, the shaft being carried down to a depth of 
121 fathoms. The output of coal is expected to amount 
to 600 tons per day, giving a to wellnigh 300 
miners. At Kelty, in Fifeshire, the Fife Coal Company, 
Limited, have, within the past few days, finished the 
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sinking of a pit down to 207 fathoms. I is the deepest 
shaft in Fife, and has taken three years to sink. There 
are over 40 ft. of workable coal in the sinking, in seams of 
4 ft. thick and upwards, one of them being the famous 
‘* Dunfermline splint,” 





LAUNCHES AND TRIAL TRIPS. 

Tur D’Entrecasteaux, first-class cruiser, launched at 
La Seyne on June 11 from the yard of the Société de la 
Méditerranée, is, with the exception of the Guichen, 
‘*commerce destroyer,” the largest unarmoured vessel in 
the French Navy. The following are her principal dimen- 
sions: Displacement, 8114 metric tons; length, 393 ft. 
8 in.; beam, 58 ft. 6in.; draught, 25 fo. 9 in. Her 
armament will consist of two 9.4-in. guns in closed turrets 
(2.7-in. plating), severally fore and aft, and twelve 5.5-in. 
and twelve 1.8-in. quick-firers, besides six torpedo tubes, 
of which two are submerged. Cylindrical double-ended 
boilers and two vertical triple-expansion engines develop- 
ing 13,500 horse-power are to give a speed of 19 knots, and, 
with the normal coal supply of 650 tons, the range will be 
5500 miles at 10 knots and 900 miles at full speed. The 
cruiser will have a complement of 21 officers and 500 men. 
She is built of steel and sheathed for foreign service, and 
her cost is stated to be 667,740. The designs are by M. 
Lagane, who prepared the plans for the a 
The vessel was laid down in 1894, and is to be delivered, 
by the contract, at the close of 1897. 





The New Zealand Government twin-screw steamer 
Tutanekai ran her official trial trip on Tuesday, the 
28rd ult., on the measured mile at Skelmorlie, when the 
contract speed of 14 knots was exceeded. The Tutanckai 
has been built and engined by Messrs. David J. Dunlop 
and Co., Inch Works, Port Glasgow, and while specially 
designed and constructed for cable laying and repairing 
purposes, having two large circular cable tanks and all 
necessary appliances, the steamer has been fitted up and 
furnished for lighthouse and buoy duty. Accommodation 
has been provided for his Excellency the Governor- 
General and his suite, and for the members of the Legis- 
lative Council. All machinery and fittings in connection 
with the cablework have been — by Messrs. Johnson 
and Phillips, Old Charlton. The dimensions of the 
steamer are: Length between perpendiculars, 205 fb.; 
breadth, 30 ft.; depth moulded, 15 ft. 9in. The machi- 
nery consists of two sets of triple-expansion engines, 
having cylinders 154 in., 25in., and 40 in. in diameter, 
with a stroke of 30 in., and two marine tubular single- 
ended boilers having a working pressure of 170 1b. per 
squareinch. An auxiliary boiler for a pressure of 170 lb. 
has also been supplied by the builders. 





The Eclipse, second-class cruiser, the natural draught | w 


trials of which were reported in last week’s issue, had her 
four hours’ forced draught trial off Portsmouth on June 24, 
the ship running as far as Worthing and back to Spithead. 
The draught was 18 ft. 4in. forward and 22 ft. lin. afb, 
and the steam in boilers 155lb. The vacuum was 25.7 in. 
starboard and 26.6 in. port, while the average revolutions 
were 141.17 starboard and 142.36 port per minute. The 
starboard engines gave a mean horse-power of 4820 
and the port engines of 5033, or a collective power of 
9858, being 253 above the stipulated power. The speed 
as registered by patent log was 20.1 knots, with only 
.94 in. of air pressure. The engine-room and stokehold 
were so cool during the trial that the two exhaust fans 
were not required. The trial was regarded as perfectly 
satisfactory. The vessel also went through her circle 
trials, answering her helm admirably. The Eclipse com- 
pleted her 30 hours’ coal consumption trial at Portsmouth 
on June 27. She drew 18 ft. 2in. forward and 22 ft, 2in. 
aft, and had 135.6 1b. of steam in her boilers, with a 
vacuum of 26.5 in. on both sides. With 115.7 revolu- 
tions starboard and 116.3 port her engines showed 2418 
and 2420 horse-power respectively, or a collective horse- 
power of 4838. There was no fan pressure, and with a 
consumption of 1.83 lb. of coal per indicated horse-power 
per hour she gave a mean speed of 16.8 knots. At the 
conclusion of the trial she carried out experiments with 
her stern torpedo tube. At full s this tube is apt to 
become submerged, and in some ships on foreign stations 
it has been found that, owing to the submersion and the 
admission of water into the tube, the balance chamber 
has collapsed, and the torpedo cannot be discharged. In 
Saturday’s experiments in the Eclipse, however, no such 
results were shown, the shooting being so true, and there 
being such a complete absence of collapse, that only four 
torpedoes were fired instead of six, as originally intended. 


Messrs. William Simons and Co., Limited, Renfrew, 
launched on June 25 the Parmelia, a steel twin-screw 
hopper dredger, constructed to the order of the Govern- 
ment of Western Australia. The vessel, which is to be 
employed at Fremantle, W.A., was built under the 
direction of Messrs. Coode, Son, and Matthews, West- 
minster. It has a capacity to carry 500 tons of 
dredgings, and the buckets are of ample capacity to 
raise 400 tons of free soil per hour. This dredger works 
to a depth of 35 ft. of water, and has two pairs of triple- 
—— engines of 800 indicated horse-power, each 
driving its own propeller. Two steel boilers of 160 lb. 
working pressure supply the steam. The hopper doors 
are worked by steam and hand gear. Powerful triple- 





barrelled steam mooring winches are provided, eac 
barrel working independently or not, as required. The 
vessel is lighted throughout by electricity. 





Messrs. Roper and Son, Stockton, launched, on the 
26th ult., a steel screw steamer, named Moorby, of the 
following dimensions, viz. : Length between perpendicu- 
lars, 300 ft. ; breadth, 43 ft. ; moulded depth, 19 ft. 8 in. ; 


h| only tender, but they made alternative offers. 





built for a West Hartlepool firm. The steamer is built 
on the part awning decked rule, having poop and raised 
quarterdeck, her deadweight carrying capacity being 
3770 tons on 18 ft. 8in. draught. The engines will work 
up to about 900 effective horse: power, and are by Messrs. 

lair and Co., Limited, having cylinders 224in., 36} in., 
and 60in. in diameter by 39in. stroke, steam being 
supplied by two large steel boilers working at 1601b. 
pressure, 

Messrs Short Brothers, Pallion, Sunderland, launched 
on June 26 a steel screw steamer named Mary A. Short, 
built to the order of Mr. James Westall, of Sunderland, 
and of the following dimensions; Length, 360 ft. ; 
breadth, 47 ft. ; and depth moulded, 27 ft. 4in. ; witha 
deadweight carrying capacity of 5650 tons on Lloyd’s 
summer freeboard. This vessel, which is construc to 
the highest class in Lloyd’s register with one deck laid, 
is the largest yet built of this type. There are four cargo 
holds, with a large hatchway to each, with six powerful 
steam winches. For the working of deck machinery a 
large multitubular donkey boiler is provided. The double 
bottom, which is continuous fore and aft, is divided into 
six compartments for trimming purposes. The vessel is 
being fitted with pa a em engines by Messrs. 
W. Allan and Oo., Limited, having cylinders 25 in., 40in., 
and 67 in. in diameter respectively, with a stroke of 45 in., 
steam being supplied at 160 lb. pressure by two large 
steel boilers. 





H.M.S. Isis was launched from the London and Glas- 
ow Engineering and Iron Ship Building Company’s 
iddleton Yard, Govan, on June 27, Lady Kelvin doing 
the honours of the function. The Isis is one of the second- 
class protected cruisers of the improved Talbot class, and 
sister ship to H.M.S. Dido, built by the same company. 
They are similar to the Juno and Doris, recently illus- 
trated in ENGINEERING. The dimensions of the Isis are: 
Length bet ween perpendiculars, 350 ft. ; breadth, extreme, 
54 fb. ; mean load draught, 20 ft. 6 in.; and load displace- 
ment, 5600 tons. The hull of the vessel throughout is 
built of Siemens-Martin steel, wood sheathed and copper- 
bottomed, with heavy bilge keels of teak covered with 
naval brass, the keels extending for 156 ft, of the length 
of ship. Thestern post, propeller brackets, rudder frame, 
and stem are phosphor-bronze castings. She is fitted with 
a cellular double bottom for the entire length of the engine 
and boiler compartments, while forward and aft of these 
spaces the water-tight flats of the shell-rooms, magazines, 
&c., extend the inner bottom to the extreme ends of the 
vessel. The protective deck is of the usual curved form, 
extending from stem to stern, and varying from 3 in. to 
1} in. in thickness. The coal bunkers are arranged under 
the — deck on both sides of the boiler space for their 
hole length, with additional cross-bunkers at the ends of 
the boiler-rooms, and on the protective deck over both the 
engine and boiler space, thus forming a complete belt of 
coal on all sides of the machinery and boilers. The 
bunkers are divided into numerous water-tight compart- 
ments, which gives additional security to the ship should 
she at any time be damaged in this part. The armament 
of the vessel consists of five 6-in., six 4.7-in,, nine 
12-pounder, and seven 3-pounder quick-firing guns, with 
a number of smaller machine guns, one torpedo-tube 
with 3-in. steel mantlet, discharging above water aft, and 
two submerged tubes on broadside forward, all fitted to 
work the latest pattern of 18-in. torpedoes. The pro- 
pelling machinery, which is supplied by the builders, 
consists of two sets of triple-expansion engines in separate 
engine-rooms, having cylinders, 33 in., 49 in., and 74 in. 
in diameter with a stroke of 39in. The general arrange- 
ment is similar to that in the engines for H.M.SS. In- 
trepid, es and Iphigenia, illustrated in En- 
GINEERING, vol. liv., page 134. Each cylinder is fitted 
with a liner, and is steam-jacketed. The high-pressure 
cylinder is fitted with a piston valve, the intermediate- 
pressure and low-pressure cylinders have double-ported 
slide-valves, with relieving rings and balance cylinders. 
The main condengers are brass castings placed in the 
wings. There is one main circulating pump for each set 
of engines, with a cross-connection, so that either pump 
may be utilised for the other engine-room, The air pump 
is single-acting, and worked by levers on the high-pressure 
engine. The reversing gear is of the us ‘round 
type, with double cylinders and reversing gear; the weigh 
shafo is fitted with slot levers, so that the cut-off in each 
cylinder may be altered as desired. There are two boiler- 
rooms, each containing four single-ended boilers, each 
boiler having three corrugated furnaces. The working 
pressure is 155 lb. The boiler-rooms are fitted with steam- 
driven fans, four in each room, and so arranged that the 
boilers may be worked under either natural or forced 
draught, or auxiliary feed purposes four double- 


cylinder feed pumps are provided, two in each stokehold. | 





Messrs. Laird Brothers, Birkenhead, launched on June 
27 the first of the four new twin-screw steamers which are 
intended to improve the mail service between Great Britain 
and Ireland, and to accelerate the transit of mails to and 
from America by way of Queenstown. The approaching 
——— of the City of Dublin Steam Packet Company’s 
old contract, a3 an outcome of the controversy as to the 
best mail route, caused the Government to seek tenders 
for a more rapid steam service between Holyhead and 
Kingston, and the City of Dublin Company’s was Be 

eir 
tender being accepted, the company placed the order for 
four new twin-screw steamers, of the t and speed 
necessary to fulfil their obligations, with Messrs. Laird 
Brothers, and it was the first of these four vessels which 
was launched near midday on Saturday, when the 
Duchess of Abercorn christened her the Ulster, the 
whole proceedings being without the slightest hitch. 





The new steamer is 372ft. in length, with 41ft. 6in. 
beam, and 29 ft. 3in. in depth, and is of 3069 tons regis- 
ter. The load draught is 144 ft., and the propellers of 
manganese bronze. The material of the hull is steel. 
There are 10 water-tight compartments. If the two largest 
of these should become filled with water the vessel would 
still be in a perfectly safe condition, The machinery 
consists of two independent sets of inverted direct-acting 
tri-compound engines, each set having one high, one inter- 
mediate, and two low-pressure cylinders. The shafts, 
piston-rods, connecting-rods, &c., are of steel, and the air 
umps are vertical, one to each set of engines, worked 
rom the piston-rod crossheads. The circulating pumps 
and main and auxiliary feed engines, and ouestel Uline 
and fire engines are all worked independently, The 
boilers are of steel, four in number, double - ended 
each having six furnaces, Morrison’s corrugated, and 
the working pressure is 175 lb. per equare inch. The 
boilers are to be worked on the closed stokehold system. 
The electric light installation, which is in dupli- 
cate, is of very ample capacity. There will be two 
funnels, and two pole masts, and a turtleback of about 
70 ft. long forward, and a flush upper deck, on which there 
will be three deckhouses, containing the entrances to the 
cabins, smoke-room, ladies’ deck saloon, &c. On the 
main deck the cabins extend unbroken from end to end of 
the ship, the machinery being entirely below the deck. The 
light and air shafts from the engine-room are carried to 
the top of houses, goa **boat decks,” so that the 
machinery is entirely out of sight. The first-class dining 
saloon, situated on the main deck, forward of the machi- 
nery space, is 40 ft. long and 34 ft. broad, extending the 
full width of the vessel. It will be capable of dining 
about 80 passengers at one sitting. The eleeping accom- 
modation for the first-class is arranged on the main deck, 
and there are also 14 first-class state-rooms on the lower 
deck forward and aft of the machinery. The ladies’ first- 
class cabin is on the main deck abaft the machinery space, 
and there is a ladies’ deck saloon on the upper deck in the 
after deckhouse, 





Messrs. Denny and Brothers, Dumbarton, launched on 
the 29bb ult. a steel screw rygy oe the Onipenta, 
of dimensions 410 ft. by 50.9 ft. by 28.25 ft., and of 5300 
tons gross register, for the British India Steamship 
Navigation Company. 


Messrs. John Readhead and Sons, South Shields, 
launched on June 30 steel screw steamer named Stainton- 
dale, built to the order of Messrs, P. Hick, Jun., and Co., 
Scarborough. Her dimensions are as follow: Length, 
304 ft. ; breadth, 44 ft. ; depth, moulded, 23 ft. lin. ; her 
deadweight capacity being about 4100 tons on a light 
draught. Her engines are of the triple-expansion type, 
having cylinders 23 in., 374 in., and 61} in. in diameter 
by 30 in. stroke, steam being supplied by two large steel 
boilers working at a preesure of 160 lb. per square inch. 





Cuittan Rattways.—The Chilian Government has 
concluded the pcm of the Coquimbo Railway. The 
object of the Government in concluding this purchase is 
to promote the mining industry of that province. It is pro- 

sed to undertake the construction of an extension from 

uquios on the Copiapo lines to the Inca mineral field. 





_ Beteian Biast-FuRNAcEs.—The number of furnaces 
in blast in Belgium at the commencement of April, 1896, 
was 28, while the number of furnaces out of blast in Bel- 
gium at the same date was 16, The total of 28, repre- 
senting the number of furnaces in blast in Belgium at the 
commencement of April, was made up as follows : Charle- 
roi up, 11; Li up, 12; and Luxembourg, 5; 
total, 28. The production of pig in Belgium in March 
was 68,665 tons, as compared with 77,500 tons in March 
1895. The aggregate output in the first three months o! 
this year was 201,776 tons, as compared with 222,800 tons 
in the corresponding period of 1895, 





Lonpon Water Surpry.—The Water Committee 
of the London County Council have enga the assist- 
ance of Sir Benjamin Baker and Mr. G, F. Deacon 
to advise them in connection with the Welsh water 
scheme, and have drawn up a form of reference to 
be submitted to them. The engineers are requested 
to consider the detailed proposals, plans, and estimates 
contained in Mr. Binnie’s — of June 8, 1894, 
in connection with his scheme for obtaining water from 
the valleys of the Usk, Wye, and Towy, om their tribu- 
taries, and to advise the committee as to their suitability 
and sufficiency, or otherwise. They are also requested to 
report on the question of the practicability and the cost of 
—— out schemes of storage for providing 200 million, 
300 million, and 400 million gallons per day respectively 
from the Thames on the lines of the suggestion in the 
report of the Royal Commission. The engineers are 
further asked, taking into consideration the whole of the 
circumstances of the case, and having regard to the in- 
creasing rate of consumption per head, to give their best 
advice to the Council as to whether or not it would be 
more advantageous to bring into London from the pro- 
posed Welsh sources, than from the Thames, the additional 
quantity of water over and above the quantity at present 
supplied which will be required for the supply of the 
population of 11} millions, as estimated by the Royal Com- 
mission. Lastly, the engineers are requested to advise 
generally as to whether in their opinion there is any other 
source of supply for the metropolis which presents such 
4 priort advantages over either the scheme proposed by 
the engineer of the London County Council, or the sug- 
gested scheme of storage in the Thames Valley, as would 
ustify the selection of such other source in preference to 
oth of the last-mentioned schemes, 
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CONTINUOUS wv. INTERMITTENT 
COMPENSATION IN RIVERS. 


In the treatment of every industrial stream in 
the West Riding, and, it may be added, every- 
where else, we find pollution in two distinct 
categories. There is pollution positive and pollu- 
tion negative. Pollution positive everybody knows; 
pollution negative was practically unknown a few 
years ago, though it has existed for ages ; and even 
now, few, indeed, are aware of its existence. 

Briefly, positive pollution may be defined as the 
addition of solid or liquid filth to a stream of 
naturally clear water ; and negative pollution as the 
abstraction of any portion of that naturally clear 
water from any stream which has received, or may 
receive further down, positive pollution. 

If a community discharge its sewage, a manu- 
facturer his foul effluents, or any person casts into 
a stream the carcase or offal of a sheep, dog, or cat, 
the effect is seen and felt. But if some person 
quietly reduces the volume of pure water at its 
fountain head, the sufferer below is mostly uncon- 
scious of the injury. Sanitarily, a casuist might say, 
with Iago, that the river that is robbed, no person 
knowing that it is robbed, is not robbed at all. But 
though the cause is unseen and unknown, the effect 
is both seen and known, and the very mystery of 
its true origin makes the danger more insidious. 

Every water analysis is merely a question of pro- 
portion. So much water—so much free ammonia, 
so much albumenoid ammonia, so much lime, so 
much common salt, and so on ; and if the propor- 
tion falls below a certain standard, the water is 
pronounced pure. If it were worth while, there- 
fore, one could make dirty water clean without 
filtration, by dilution ; merely, that is, by pouring 
into it a certain volume of the pure element. That, 
of course, we cannot do upon a practical scale, nor 
would it be worth while if we could. But we can 
render more or less tolerable, or intolerable, the 
pollution of a stream by the dilution of its dirty 
vapid waters with a certain volume of pure and cold 
water. This brings us to river compensation. 

What is compensation as applied to rivers? The 
attention given by our busy engineers to the theory 
of this most important question may be gauged by 
the fact that there is no treatise extant upon it, so 
far as we have been able to discover ; no book, nor 


z | even any pamphlet, however modest. In every ade- 


quate water works treatise, the subject is touched 


3| upon, but merely as an incident, in which the 


priaciples governing the assessment, significance, 
duty, and discharge of compensation water are 
absolutely passed over. Even the calculations upon 
which a certain volume is assessed as a fair com- 
pensation for water to be taken, which calculations 
should be based on adequate gaugings of the stream 
in relation to rainfall, are rarely made for this pur- 
pose. No doubt, in the infancy of compensation to 
rivers, these facts were more regularly observed, in 
a fashion, inasmuch as at the outset some basis of 
assessment could not be dispensed with. But now 
custom rules, and the average rainfall being deter- 
mined approximately, the volume available by the 
impounding works is settled by comparison with 
other districts ; and of the available volume it is at 
present the rule to dedicate one-third to the stream 
and two-thirds to the impounding authority. 

The settlement of the available volume is a con- 
test in which rival engineers and meteorologists are 


the chief actors; the one side trying to secure for ! 





the millowners as much, and the other trying to 
get off with as little, as they can. Generally, sub- 
stantial justice is done, especially where, as in the 
millstone grit formation, so wide an experience of 
actual measured results has been obtained. But in 
other geological formations, where the rainfall, 
evaporation, and percolation are less known, grave 
mistakes have been made, generally in favour of 
the stream, so far as the aggregate flow is concerned, 
and water authorities have found themselves 
crippled by a load of compensation water beyond 
the capacity of their works. 

In such cases, without repeated experience to 
guide them, it becomes the duty of the promoters 
to proceed with caution. Time and careful obser- 
vation only can render their position safe. Geolo- 
gical structure, dislocations, contour and slope, 
cultivation, and even the bearing of slo in re- 
lation to the winds which sweep in the rain-clouds, 
have each an influence on evaporation and perco- 
lation, and may disturb any hypothetical conclusions 
derived from different conditions. Most mistakes 
in this matter have been due, as most mistakes 
are, to excessive haste. There has been no time to 
put down gauges and to record, year after year, the 
daily rainfall as compared with the actual daily 
stream flow from the catchground. Putting oft 
the evil day of a further large expenditure of 
capital, from which, as a rule, no returns can be 
expected for years, the promoters say, in effect, 
‘*'Time presses, and all must be left to fortune ; we 
have no leisure for detailed observations ;” and so 
no gaugings are taken, nor as a consequence any 
means obtained for determining certain facts of im- 
portance, as for instance : 

a. The fitness of any waterwheel for its sup- 
posed duty, that is, its proportion to the volume of 
river water available. 

b. The average number of working days in the 
year on which any mill concerned can work, all 
stoppages from excess of water in floods, and defect 
of water in drought, being deducted. 

c. The true value of the water power of each 
mill concerned. 

Probably these observations would bring out the 
fact that the value of water power on uncompensated 
mountain streams has been systematically over- 
estimated. We have known a case where a fine 
turbine has been erected, nominally yielding 40 
horse-power for night and day use, whereas to 
furnish such a power the whole year round, the entire 
available rainfall from the catchground above the 
wheel would have been required, at a probable cost 
in reservoir space of half a million sterling. But 
the observations are rarely made and water power 
remains overrated. 

The promoters of every system of gravitation 
water works, by which it will suffice here to under- 
stand every system of water supply dependent upon 
the impounding and storage of water which See 
arrived at some definite natural channel by its own 
unaided gravitation, are then bound in this 
country to give out to the stream below, a certain 
daily compensation flow. One-third of the total 
available volume may be too much, but is rarely, 
we may even say never, too little. Such a volume 
meted out daily acts asa regulator usually far ex- 
ceeding in value the whole available volume of the 
stream in its natural state. The maximum flow of 
a stream is sometimes as much as 600 or 800 times 
its absolute minimum dry weather flow. These 
fluctuations are reduced by storage, and the nearer 
the impounding works the greater the benefit to all 
the interests. This being so, how comes it that com- 
pensation waters, instead of being a blessing from 
a sanitary point of view, are mostly, in the West 
Riding of Yorkshire, a curse? The answer ia, 
because, while the natural stream, fluctuate as it 
may, comes night and day, weekday and Sunday 
alike, the compensation flow on nearly the whole of 
the industrial rivers comes intermittently. 

All these rivers have been full of beauty and 
interest, teeming with fish and haunted by wild 
fowl. They wind through rich pastures and corn- 
fields and romantic dales and woodlands. The 
imagination may depict their metamorphosis into a 
pestilential solitude ; the silent passing of the clear 
rivers, the children of the mountain mist, into 
fetid sewers. The owner far down the doomed 
stream asks himself the question, ‘‘ Here is the 
dirty water ; where is the clean water gone?” Is 
there no kind of dilution? His family sicken, so 
do his cattle ; and so, also, do the aquatic plants 
that abounded by the river bank, giving place to 
noisome weeds. At length his river-side house 
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—the house of his fathers—becomes to him unin- 
habitable, and he leaves it for health’s sake. He 
has no redress ; his interest is not recognised ; and 
hitherto he has had no one to assert it. 

Between them, the engineer and manufacturer 
have effected the change. The engineer has, as he 
is wont to boast, converted this force of nature, 
pure water, to the uses of man at the higher, and 
the millowner has done it at the lower, levels. The 
purest water is laid hold of and imprisoned in reser- 
voirs and pipes, passed through sinks of every con- 
ceivable form, human and otherwise ; collected in 
drains, and then discharged, more or less foul, into 
the river. The manufacturer does the same in 
another fashion with the next purest water, and 
the metamorphosis is complete. The Latin poet 
could invent no transformation more strange ; the 
force of change can go no further. The only 
alleviation is dilution, in which the compensation 
flow should play its part. So it does, but in a 
manner so opposed to nature that the river would 
often be better without it. 

Our landowner down the river has observed a 
phenomenon in its defiled current. It has not 
only become an open sewer, but it ebbs and 
flows once a day, and both ebb and flood occur 
within a very brief space of time. The river 
remains at a higher or a lower level for 10 or 11 
hours together. The lower level obtains during 
the whole of the morning, after which, perhaps, 
an hour or so after noon, the current swells silently 
and soon covers, long before they are dry, the 
foreshores of black fetid mud which before were 
visible. Late at night again, if necessity or ill- 
fortune have brought him back to the river side, 
he may discern, not by the sight, for it is dark, 
but from the increasing stench which salutes his 
nostrils, an ebb as silent and swift as the morning 
flow, disclosing once more those same foreshores 
with the addition of a new film of that fetid black 
mud of which they are largely composed. What 
was a beautiful river at one time is now not 
unlike a dry ditch or sewer. The murmur of 
running water over the shingle is hushed, and 
Nature seems to have taken her final leave. He 
witnesses the combined result of positive and nega- 
tive pollution : the sweet, pure, and cold water 
which formerly fed the stream has gone entirely, 
two-thirds of it being converted into town sewage, 
and the remaining third sent down intermittently. 

Further, he finds that the ebb continues over the 
whole of Sunday, and sometimes even over the 
whole of Saturday, as is the case below the Widdup 
reservoir of the Halifax Water Works. Throughout 
this period these foreshores are laid bare, as in a 
prolonged ebb on a muddy sea-beach. No doubt 
there had been, under the old régime, daily fluctua- 
tions in dry weather, as the water was held up or 
let down by the water-mills above. But these 
oscillations were small as compared with the hold- 
ing up of all the water by a gigantic system of im- 
pounding reservoirs. Moreover, he had formerly 
the satisfaction of observing in the decay of those 
water-mills, and the silting up of their storage 
dams, some prospect of a great abatement of even 
these interferences with the natural current. 

A grievous injury has been inflicted upon him, 
as upon every dweller in the vast communities on 
the banks of the river, and he and they have no 
redress. Their interest has not been considered. 
To the law, in effect, it has no existence. But 
now, on investigating the mystery of this singular 
change, he realises that all hope is gone; that the 
waters which, from the days when earth was 
young—if such days there were—had practically 
descended in a natural continuous flow, have been 
decreed by the fiat of a committee to be held up the 
river-bed for ever, to be discharged, not for the 
benefit of the river, with all its diverse and increas- 
ing interests, but for the benefit of a very few indi- 
viduals, whose interest is yearly decaying. And it 
is not unknown in the history of compensated rivers, 
as we shall clearly see hereafter, that these fortunate 
forestallers and regrators part with this compensa- 
tion water at a handsome profit. Thus the stream 
down to a certain point is dried up for ever, and 
below such point is permanently injured, at the 
sole cost of al] the other interests. Let us now 


more closely examine and weigh the action and 
effect of intermittent flow. 

Any one who has had to deal with the treatment 
of foul or turbid water, or with the flow of sewage 
in tanks or in sewers, knows that continuity of 
flow, regularity of volume, and coolness of tempera- 
ture, are important factors in keeping down the 





undue production of offensive gases. If the flow 
in a common sewer be continuous and equable, the 
wetted perimeter is constant, and there is little 
margin of exposed slime, which under oxidation 
is a principal cause of stench. There is also no 
stirring up of the deposit below water level. 

But where, as in the case of tidal outfall sewers, 
there is a daily rise and fall, the production of 
offensive gases is stimulated ; owing, first, to the 
intermittent exposure of a large surface of the 
wetted perimeter covered with a new film of 
putrescent slime ; and, second, to the disturbance 
of that deposit which, during a steady flow, gravi- 
tates to the bottom in portions of. such sewers 
during dry periods. 

Similar conditions prevail in the beds of all rivers 
where agriculture is carried on, and especially in 
the bed of a river into which sewage or sewer and 
trade effluents are discharged. Foul water comes 
in and foul deposit takes place. This is the 
case with the Aire, the Calder, the Don, and 
more or less with all the large streams of the 
West Riding. They abound with foreshores. Once 
upon a time these were clean sand and shingle, 
dividing the pools of clear water in which fish 
abounded, as they do yet in the Tweed and Yarrow 
down to the sea. Now these are covered, more or 
less, with a deposit of black slime in the ordinary 
state of the stream ; and so, too, are the banks up 
to the water mark. When this deposit is screened 
by a steady flow of cool water, even if such water 
be polluted, or when the deposit is quite dry, it is 
comparatively harmless, the still pools being then 
the more dangerous producers of the gases of putre- 
faction. But when alternately covered and exposed 
for 12 hours of each working day, it is in that con- 
dition most influenced by the sun’s rays, and most 
liable to give off noxious vapours. 

Further, the swelling of the current by the de- 
scent of the compensation water into a stream bed 
wholly or partly emptied, is equally objectionable. 
The mud is stirred up, the rank odour ex- 
haled suddenly increases, and without even look- 
ing at the current, the observant dweller on 
the banks of a stream whose natural flow is 
thus disturbed, can readily detect the swell by his 
nose alone. It is precisely as if a huge mess 
of filth had been poured in at no great distance 
above ; but it is merely the result of the sudden 
influx of pure compensation water at the stream 
head, flowing once every 24 hours over every square 
inch of a denuded bed. Steam users on such 
streams, as on the Don at Oughtibridge, well know 
the effect of these sudden rises from the tail waters 
of the mills above. They detach and carry away 
from the banks, boulders, and foreshores, particles 
of bi-carbonate of iron, commonly called ‘‘ ochrey ” 
deposit, which peculiarly abounds in the bed of the 
Don at this point. 

By the intermittent system there is a further loss, 
that of the cooling effect of a continuous flow. The 
compensation water is derived from the deep cold 
springs at the river-head, and its withdrawal in 
dry weather would be exactly paralleled by the 
withdrawal of every such spring. Who would con- 
tend that the withdrawal of all springs for 12 hours 
each day, is not an injury to any stream ? 

So much for the daily ebb and flow. On Saturday 
and Sunday the aberrations of the stream are con- 
tinuous, entailing, independently of the presence 
of positive pollution, a distinct sanitary loss. 
Parks, gardens, and recreation grounds in populous 
centres are integral parts of public hygiene. Their 
sites are selected with care, and the land and 
works are costly to the ratepayers, it being rightly 
assumed that the community must supply at any 
reasonable outlay the recreation essential to the 
body and mind of those who toil under conditions 
more or less unnatural. In these places people 
congregate ; but, under the present régime, they 
are driven away from the vicinity of our industrial 
rivers and streams. Every angler knows that if 
there is a breeze or stream of cool air anywhere on 
a still, hot, sultry summer’s day, it is on the river, 
which operates like a natural flue by the combined 
coolness of its waters, and the continuity of its 
channel. The waterway is a conduit for air as well 
as water. Hence hygiene demands that, instead of 
being repelled from the old river-side walks, the 
public should be attracted to them. Thus the 
operation of an intermittent compensation which 
deprives a stream of its natural flow at holiday 
times, and renders it more unsightly and more 
insanitary, is in these respects contrary to the 
public good, 





Before closing our remarks on the injury by 
intermittent flow, a minor branch of the subject 
demands comment, to wit, the absolute depriva- 
tion of certain sections of mountain streams of all 
compensation whatsoever. The history of water 
works abounds with examples of this. On the 
upper feeders of these streams, supply reservoirs 
are made which are in practice wholly devoted to 
the uses of the promoters, and give out no direct 
compensation to the stream; such compensation 
being discharged from a reservoir lower down. 
Thus a length of the steam, or streams, correspond- 
ing with the distance, or distances, between the 
compensation reservoir and the supply reservoirs, 
is practically dried up. Its water is taken over 
its head, as it were, and it has no compensation. 
Two arguments are used in defence cf this: First, 
the paramount need of the purer or softer water 
for trade or domestic use; and, second, the com- 
parative unimportance of these mountain streams 
to which the total abstraction is confined. 

In cases where the difference in the relative 
purity of the water creates a necessity, that plea 
is unanswerable. The lesser of the two evils 
must be chosen; and, undoubtedly, it is a less 
evil to denude a few miles of beautiful stream of 
all its best feeders, than to supply water which is 
not above suspicion. The second argument is less 
valid, since, however unimportant a stream may 
be, as the water engineer may find it, it has poten- 
tialities to which, as has often been proved in the 
past, it is not easy to place a limit. It seems, in 
any case, clearly the duty of a conservancy board 
not to permit so serious an injury to be wrought 
merely to save expense to the promoters. It is 
true that owners, sometimes supinely, but generally 
from ignorance or from a subdivision of interest 
which deprives them of a leader, often neglect to 
defend these interests in Parliament, and only 
realise the immense damage inflicted, not only upon 
the fishing and sporting, and the ‘‘amenities ” of 
their properties, but also upon its agricultural value 
by the substitution in ordinary dry weather of a 
dry stream bed for their old trout stream. Conser- 
vators, therefore, should have power to see justice 
done to every mile of the river and its feeders. 

Sir Francis Powell, M.P., in his petition of this 
session against the Barnsley Bill, has afforded an 
example of the value of time in making clear to 
men’s minds how their interests are affected. He 
deposited no petition last year, but this year he 
petitioned against the proposal of the Barnsley 
Corporation to abstract the whole of the waters of 
the Thickwood Brook—a strong and pure feeder 
of the Little Don—with no compensation, except 
such as was to be delivered miles below his estate. 
He set forth (Clause 6), ‘‘ That your petitioner 
would be entirely deprived of the use and benefit 
of the waters of the said brook, which are essential 
for the beneficial enjoyment of his lands on either 
side of the stream,” and that (Clause 10) ‘‘ No 
money payment short of the absolute purchase by the 
Corporation of the whole of the lands belonging to 
your petitioner as. aforesaid, whether within or 
beyond the limits of deviation shown on the de- 
posited plans, would compensate your petitioner 
for the injury and loss which he would sustain by 
the carrying out of the proposed works.” 

The words italicised, though used in a petition 
against a Private Bill, are not too strong for the 
occasion. An estate watered by a beautiful moun- 
tain stream is one thing; the same estate inter- 
sected by nothing more than a dry gully is another, 
and cannot serve the purposes for which the estate 
was acquired. Where, however, the stream is 
owned by a number of smaller proprieters, unity 
is lost, and the strength of an individual case 
dissipated. In such a case the central] authority, 
as the defender of the common interest, comes in. 

The Nidd scheme illustrates this phase of the 
compensation question. In that scheme, as in its 
other three separate catch-grounds, Bradford has 
adopted the system of separate compensation areas; 
that is, there is no obligation to discharge a specific 
volume of water to the stream impounded, but merely 
the obligation to make and maintain a compensa- 
tion reservoir of a specific capacity to impound the 
waters of a specific area for the sole benefit of the 
stream below. In carrying out this system, which 
is, we believe, unique in the West Riding, some 
8 or 10 miles of the River Nidd and the How Stean 
Beck are destined to receive no compensation 
water. The How Stean Beck is the chief tributary 
of the Upper Nidd, and is undoubtedly one of the 
most remarkable streams in the mountain lime- 
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stone—a formation rich in natural curiosities and 
striking scenes. The Stean flows for several hun- 
dred yards through a vertical chasm in a series 
of falls and deep still pools of perfectly clear water, 
completely arched and curtained by a luxuriant 
geowth of trees and bushes and climbing plants. 
This section is inclosed and laid out as a pleasure 
ground, being the principal special attraction of a 
singularly beautiful dale. The effect of the total 
abstraction of the water only 13 miles above this 
little gorge—a gem of mountain scenery—-may be 
readily imagined. 

The preceding analysis of the evil effects of the 
intermittent discharge of compensation water 
suggests, and indeed carries with it, the arguments 
for the beneficial effects of an equal and continuous 
flow. Whether the volume be one-third or one- 
fourth of the total available volume impounded, 
the river is vastly improved by the substitution of 
a regular flow for the variable dry weather flow 
yielded by nature. It fills the natural channel to its 
normal mean hydraulic depth, shields to a certain 
extent that foul deposit which is inevitable, and 
which can only be efficiently scoured out by the 
action of a freshet of at least 30 or 40 times the dry 
weather flow, and by its cooling effect further keeps 
down the evolution of foul gases. What these 
gases are in hot and dry weather, in a polluted 
stream, whose mud banks are under process of 
fermentation, is notorious to those who are familiar 
with the West Riding, and incredible to those who 
are not. In a single reach or pool the surface 
every fow minutes is agitated by the ‘ blowing 
off” of the gas imprisoned at the bottom. It 
expands and bursts its bonds, carrying up with it 
the mass of flocculent matter that had weighed upon 
it. These bubbling eruptions can be heard scores 
of yards away, and we have often seen the whole 
surface of a river literally covered for hundreds of 
yards with the foul matter so driven upward, the 
water itself being obscured by it. 

It has been claimed for intermittent delivery 
that the doubled flow of compensation water has a 
scouring effect for a considerable distance down the 
stream, and engineers have been found hardy 
enough to testify to this effect, as in the Barnsley 
Bill before the Lords’ Committee. A single experi- 
ment in the West Riding will effectually dispel 
this illusion once and for all. When the valves 
are opened and the streams turned into an empty 
bed, the momentary effect is to scour it, and the 
mud, as well as the leaves, sticks, &c., which the 
wind and gravitation have carried into it during 
the period of ebb, are floated along for a short 
distance only. Its velocity and effect soon slacken : 
at each pool—and every stream is by nature a 
mere succession of pools and runs—some of the 
first deposit is dropped, stranded, or carried into 
an eddy, and a new deposit taken up to meet with 
a similar fate in some pool below. Light floating 
matters are thus carried many miles, and the 
stream does not lose its turbidity until largely 
reinforced by pure feeders below. Of scour, in the 
true sense of the word, there is none. 

We have tried to make it clear that from a sani- 
tary point of view the intermittent flow of compen- 
sation water is a positive and serious injury to any 
industrial stream. It is also a sanitary injury, 
though not to an extent so serious, to any agricul- 
tural stream. All rivers and streams which in any 
way are connected with agriculture, the rearing of 
cattle, &c., are more or less polluted, especially in 
drought. In every stream horses, sheep, and cattle 
will stand in the water, strewing the bed with their 
excrement. Field drains carry in organic matter 
of every kind, animal and vegetable, from land tilled 
and grazed. Even the mountain streams become 
foul during drought to an extent which is incredible 
to all, save, perhaps, to shepherds and anglers, and 
we have seen some of the finest feeders of the 
Tweed, in a purely pastoral basin, so foul that 
every stone was coated with the fibrousslime of the 
wool of sheep from some washing ‘‘dub,” the pollu- 
tion increasing daily, until the first ‘‘spate” scours 
it down into the lower reaches of the river itself. 
Under such circumstances the angler’s line gathers 
slime from the water at each cast. It is thus a 
mistake, even in the sanitary interest, to contend 
that purely agricultural streams should be deprived 
of the natural right to a continuous flow for the 
benefit of another interest. 

On an early occasion we shall consider the im- 
portant question of riparian interests, together with 
the origin of the custom of intermittent flow, as 
carried out in England. 





BRITISH AND FOREIGN SHIPPING 
COMPETITION. 

THE issue almost simultaneously of Lloyd’s 
Return of Shipbuilding, of the reports of the Com- 
mittee on the Manning of British Ships, and of a 
return showing recent transfers of British shipping 
to foreign owners, have an important relationship 
to each other, principally in view of the fact that 
the question of foreign shipping competition is 
involved in all three, even in the shipbuilding 
figures, for, although it may be urged that our ship- 
builders may find a satisfactory clientéle in foreign 
owners for about a fourth of their merchant work, 
recent statistics have shown that this proportion 
may not continue, for with the growth of foreign 
fleets the building resources of other nations are 
being ‘so steadily augmented that not only owners, 
but constructors, must reckon on foreign competi- 
tion increasing. There is therefore the less need 
for any handicapping of British shipping by unneces- 
sary or over-stringent regulations ; unfortunately 
the Manning Committee’s report is in large part 
another evidence of the existing tendency to ex- 
cessive legislation. As is pointed out in the 
minority report, although shipping involves a 
capital of 125 millions, and employs a greater 
number of men than any other industry, excepting 
only agriculture, ‘‘ the shipowner’s position is being 
reduced to that of a trader fettered on all sides by 
Government rules.” The language is, perhaps, 
more vigorous than that in Blue,books generally, 
but there can be no doubt that in consequence of 
this legislation and other causes, foreigners are 
entering more zealously into shipping and com- 
peting under advantageous terms with our ships : 
the question is one of degree. We recently* 
entered into the consideration of bounties, showing 
that their tendency was towards the develop- 
ment of shipping only in nations favourably 
situated, 7.e., where industries were well de- 
veloped and export and import trade increasing. 
Lately it has been urged that the ships changing 
their flag are more numerous than heretofore, and 
that all the indications point to this being done 
merely to secure freedom from irksome legisla- 
tion. That a flag may be easily changed, say, 
to that of Holland or Belgium, without any diffi- 
culty or change of ownership or interest, is 
undoubted ; but we question if it has been done 
to any great extent. Indeed, the minority 
report of the Manning Committee, by Sir A. 
Forwood and Messrs. Charles Barry, G. A. Laws, 
and J. Hoult, states that the British shipowner 
has undoubtedly a laudable prejudice against placing 
his property under the flag of another country ; 
but they also add the remark that ‘‘for self-pre- 
servation he may be compelled to take refuge in 
this course rather than lose all prospect of profit in 
the employment of his capital.” All these are 
serious allegations, and the nation will welcome the 
return moved for by Colonel Denny, M.P., to show 
the extent of recent changes. It may disprove the 
idea that extensive changes have been effected, but 
it does not necessarily follow that it will be a re- 
liable guide to future movements. 

This return shows that between January 1 and 
May 15, 72 steamers, of 96,554 tons, and 60 ships, 
of 25,433 tons gross, were sold to foreigners by 
owners in the British Empire, while in addition a 
number of vessels were sold to colonial owners, 
the total tonnage transferred being 132,195 tons. 
For the whole of 1895 the tonnage similarly 
transferred was 358,000 tons, and this latter 
figure was 43 per cent. higher than that of 
1894, so that it would seem that there is distinctly 
an increasing tendency, but this is what one might 
expect. The manufacturing area of the world is 
extending, and it is natural that successful ex- 
porting nations should wish to do their own carry- 
ing. The sales to foreigners still bear a very small 
proportion to our fleet of 12 million tons. More- 
over, the majority of the vessels transferred this 
year were constructed in the ’80’s; and although 
it would scarcely be accurate to call them obsolete, 
still all of them cannot be ranked as modern, for 
within the past seven or eight years great changes 
have been made, — in the design of 
cargo-carriers, which now take 4000 to 6000 tons 
of freight for a coal consumption of from 22 to 
26 tons per day—about 1 ton per hour. The in- 
fluence of such economy on freight-earning must be 
decided, and an owner with a vessel having less effi- 
cient engines and less capacious holds would readily 
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wish to dispose of it. If he can do so to the 
foreigner, so much the better, for although it adds 
one more to the competitor's list, it introduces an 
element tending to keep his freights more equable 
with our own, augmented as they are by charges 
resulting from legislative enactment. 

But when all is said against the adoption of a 
pessimistic view, there can be no doubt that the 
British owner is handicapped, and that the warning 
of the shipping members of the Manning Com- 
mittee should be heeded. Some shipping regula- 
tions are very proper, and conduce to the safety 
of life and property, but others have been enacted 
without a due appreciation of recent improve- 
ments directed to insure safety. Moreover, 
these rules allow foreign ships in British ports 
to do that which is prohibited in the case of 
the British vessel, and thus hardship is involved. 
Perhaps the best evidence of the superiority of 
the British ship, from the sailor’s point of view, is 
to be had in the desire of the foreigner to serve 
under the British flag. And now, according to the 
Manning Committee, the burden of the shipowners 
may be increased by the number of crew being 
proportionate to the tonnage and irrespective of 
labour-saving machinery. There are, as usual, 
minority reports, and these will, at least, prove a 
brake to the Parliamentary machine for the pre- 
sent. The first and essential point is as to the 
need of legislation, or as to whether there has been 
undermanning. In all 176 witnesses were examined, 
51 being masters and officers. The majority agree 
that ‘‘ the large majority of British ships are 
managed with ability and judgment worthy of the 
best traditions of British shipowners, and are, as a 
rule, manned with careful regard to the safety of 
life and the welfare of crews,” but they found that 
‘* in certain classes of ships there is a tendency to 
reduce the number of men out of proportion to the 
adoption of improvements in the rig or labour- 
saving appliances of the vessels.” To this the 
minority reply: ‘‘Some witnesses expressed an 
opinion that undermanning prevailed to some 
extent, but none of the 176 witnesses examined 
were able to adduce a single fact tracing the loss 
of any vessel to undermanning. On the other 
hand, the Committee had evidence from those who 
from their official position are well able to form a 
reliable judgment on the point, that there was no 
cause for complaint as to the manning of British 
ships.” In the belief, however, that such under- 
manning does exist, the majority contend that the 
existing law is powerless to overcome the evil with- 
out a definite system of manning, and that even 
from the shipowner’s point of view undermanning is 
not economical—this latter point being one in which 
the minority thoroughly concur. 

The minority report analyses statistics of in- 
quiries into losses, and finds that there have been 
33 formal inquiries held during the last 16 years 
into the casualties to foreign-going and cross- 
Channel steamers in which the Court of Inquiry 
expressed the view that the vessels carried too few 
hands; but in no case was the loss due to that 
cause. Fifteen of these 33 vessels, according to the 
minority report, were manned equal to or in excess 
of the scale now proposed. As regards the remain- 
ing 18, 13 were short of one hand each, the de- 
ficiency being generally one ordinary seaman. 
The five others were short of two hands, and these 
were vessels of a tonnage where the number of 
men carried was considerable, and therefore the 
question of safety did not arise. The registered 
tonnage of the 33 vessels was 41,760, and they 
carried in the aggregate 308 hands. Under the 
scheme of manning proposed, a similar number of 
ships of approximate, but larger, tonnage would re- 
quire a deck crew of 299 ds. Carrying the 
same investigation to the 14 cases brought before 
the courts relating to sailing ships of over 200 tons 
register, and not in tow at the time of the casualty, 
it was found that 11 were manned in excess of the 
scale now suggested, while the three others carried 
among them 2% fewer hands than the scale recom- 
mends. ‘The aggregate tonnage of the 14 ships 
was 14,654, and they carried a total crew of 291; 
while a similar number of vessels of larger tonnage 
would under the scheme of the majority carry a 
total crew of 235 effective hands. ly, if such 
figures be correct, there is little need for a change ; 
but one witness further pointed out that he had 
transferred to a foreign flag 41 vessels, and the 
a of men was thereby decreased from 833 
to ° 
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considerable interference by the Board of Trade in 
the numbers, but the whole status of the seaman 
is to be improved. Superior education involves 
larger wage, and if their utility is to be considered 
by numbers and not by individual merit, the aggre- 

ate wage cost of working a ship must be increased. 
in a factory skill counts for much, in a ship it is 
evidently rather muscular force or numbers. The 
scheme proposed has its merits, but they are at the 
cost of the shipowner in his competition. It may 
be most desirable, for instance, to have the training 
ship for boys established in every port at the 
public expense, instead of by voluntary subscrip- 
tion, as at present, principally because the Navy is 
to have the pick of the boys, while the boys over 
17 years of age going into the merchant service will 
start as ordinary seamen—failing training, he must 
have had a year’s service at sea. A candidate for 
the rating of A.B. is to be 19 years of age, and to 
have had three years’ deck experience. No man 
can be employed as an A B. who has not thus 
qualified ; and forcigners who have qualified must 
speak English. Firemen must be 18 years of 
age, and have had six months’ service as trimmer 
ina steamer. These, with elaborate scales of the 
number of men already referred to, make a for- 
midable list. ‘That seamen in the old days of sail- 
ing ships required great experience cannot be gain- 
said, but now, when fully 80 per cent. of our ship- 
ping are steamers carrying no sails, the necessity for 
experienced training is notso marked. This, indeed, 
is now being more and more recognised, and unless 
a lad intends to become an ofiicer, in which case he is 
privately coached, and gains experience at sea, there 
is little need for special training ships. An ordinary 
deck hand may learn his trade in a week, and need 
not go through a training ship. And while we are 
far from discouraging the idea that stoking requires 
as much training as any other work, very little is 
really needed for a tramp steamer. Moreover, it 
does not seem to have been fully proved that such 
stringent regulations are needed. There is no 
doubt that they will tend to increase the wage cost, 
for training —however unnecessary —involves its re- 
ward. Itis not therefore surprising that a vigorous 
plea is put forth by the minority on the Com- 
mittee against too much legislative interference, 
not only owing to foreign competition, but because 
there is, with this supreme Government control, a 
considerable risk that the owners will feel their 
personal responsibility to have practically ceased, 
and the inducement to make that progress in 
improving the character of their shipping, now so 
marked in spite of existing legislative trammels, 
will disappear. 

The shipbuilding figures by Lloyd’s further 
suggest the increasing of the foreign fleets. Of 
774,012 tons now building, 200,000 tons are for 
other nations, Germany alone figuring for 81,618 
tons, Russia for 25,811, Japan for 28,790 tons 
—nations who are actively engaged encouraging 
the building industries in their countries, and the 
increase of the fleet will give impetus in this direc- 
tion. The amount of foreign tonnage, indeed, is 
greater than for many months, for in the 200,000 
tons we include no portion of the 70,348 tons being 
built on ‘‘ speculation,” or for owners not stated, 
and it must be assumed that a proportion of this 
will go abroad. As to the home industry generally, 
the total tonnage is in excess of that for many past 
years, but this is largely at the cost of British 
shipping, even if it does not give impetus to foreign 
building. Fora higher total it is necessary to go 
back to the spring of 1892, when the tonnage was 
843,078 tons. For several quarters it has been 
over 700,000 tons, but it has now reached 774,012 
tons, 10 per cent. more than a year ago, and a very 
satisfactory aggregate in view of the amount of 
warship work on hand and soon to be given out. 
Of the tonnage only about 34 per cent. is sailing 
craft. One of the steamers is over 10,000 tons, 
and six others over 8000 tons, while 16 in all are 
over 6000 tons. It is such immense cargo-carriers 
which make the vessels of 1880 almost out of date 
in competition. 

A word may be said in conclusion about the con- 
dition of the trade in the principal districts. At 
Glasgow 99 vessels of 180,276 tons are under con- 
struction, quite 15 per cent. above the average of the 
past twoyears. At Greenock the tonnage of the 37 
vessels building is 75,011, which is barely up to the 
average, since at some periods, notably a year ago, 
85,902 tons was the aggregate. Belfast has lapsed 
a little from the high total of 135,000 tons three 
and six months ago, the total now being 43 vessels 





of 112,150 tons, but this must be regarded as satis- 
factory, even by an Irishman. Newcastle stands 
in a better poition than for two or three years, 
the total being 160,904 tons, the measurement of 
60 vessels, while a year ago the total was only 
121,688 tons, and in some recent periods Tyne 
builders had to be satisfied with less than 100,000 
tons. Middlesbrough and Stockton have improved 
their position also, although there is still room for 
more work, their record being 31 vessels of 56,109 
tons. Hartlepooland Whitby do not seem to have 
experienced the run of full activity yet, for their 
total is only 12 vessels of 37,135 tons. It has 
been over 50,000 tons within a year. But Barrow 
continues well employed, although there will be 
room for more warship work soon. 





EAST COAST ROLLING STOCK. 


Arter a very long life the British railway car- 
riage, with its independent compartments, begins 
to show signs of having passed its meridian. As 
travel becomes more extended, and journeys grow 
in length, its disadvantages are more generally felt. 
Privacy and exclusiveness are, no doubt, dear to 
the English people, but they are dearly purchased 
when accompanied by virtual imprisonment with- 
out food and warmth. A long journey in winter is, 
with us, a very painful experience, and one that we 
become yearly less ready to undergo. Hence the 
great popularity of the corridor trains with their 
freedom, comfortable temperature, and excellent 
meals. At present there are but few of them, but 
they are so much appreciated that it is evident 
to the railway world that in a few years they 
must be adopted for all long-distance traffic, and 
with them the second class must disappear. It 
is only the expense that stands in the way. It 
is a serious matter to devote half the space in a 
train to passages, lavatories, and kitchens, and at the 
same time to adopt a heavier type of construction. 
In this country we have to bear the penalty of being 
the pioneers in railways ; we adopted generally 
a loading gauge of 9 ft., while the Americans, who 
followed us, wisely allowed themselves 10 ft. 6 in. 
Even our 9 ft. is not all available with our particu- 
lar style of carriage, since from the centre of the 
track to the centre of the 6-ft. space is only 
5 ft. 6 in., and hence a carriage 9 ft. wide, over 
the body, running with a door open, would foul a 
train on the opposite line. Asa general rule car- 
riages do not measure much more than 8 ft. over the 
bodies, although sleeping and dining cars are often 
8 ft.6 in. Larger carriages were, however, built 
a long time ago. On the old Eastern Counties Rail- 
way there were running for many years some saloon 
carriages 9 ft. wide, built by Mr. W. Brydges 
Adams, and similar carriages ran on the South- 
Eastern line. Such widths have, however, been 
discarded for the last 40 years, and it is only 
recently that the desire to provide a corridor 
has caused attention to be called to them. 
Since the commencement of this month a carriage 
9 ft. wide has been running on the east coast 
route from London to Scotland, and it will be in- 
teresting to see how it will be liked. It is 66 ft. 
9} in. long over all, and provides accommodation 
for 54 third-class passengers. There are no separate 
compartments, and what is a great novelty, no side 
doora, entrance being obtained at the ends solely. 
The seats are much more substantial and comfort- 
able than in the American carriages, there being room 
for two passengers at one side of the gangway, and 
for one at the other. Hence two people out of 
three get a corner seat, a point which should 
enhance the popularity of the vehicle, and more 
than compensate for any inconvenience that may 
arise from having to carry hand baggage the whole 
length of the car. 

Three carriages such as we have just referred to 
form parts of three new trains which are now run- 
ning from London to Scotland, leaving King’s Cross 
and the Waverley Station, Edinburgh, at 10 a.m. 
Each train is made up as follows : 


Length. Width. Height. 


ft. in. ft. in. ft. in. 

A third-class bogie 
iage brake ... 62 63 8 0 13 5 

A third - class car- 
riage ae Shs 64 9 8 6 13 5 

Four composite car- 
riages bas ae. 66 10 8 6 13 5 

A third-class saloon 
carria af, ae 66 93 9 0 13 5 

A third-class bogie 
brake ‘ Bs 62 6} 8 0 13 5 





Each train has a complete corridor running from 
end to end, affording a walk of more than 300 ft. 
in length. The connections between the carriages 
are by Gould’s patent vestibule, continuous plat- 
form, buffer, and autcmatic coupler. This latter 
is an entirely new feature here, but experience has 
shown that it is a necessary adjunct to the long 
bogie - car, assisting in securing steady running. 
The new trains travel with remarkable smoothness 
and freedom from vibration; in a trial trip to 
Edinburgh last Monday it was a general subject 
of remark that the speed seemed very slow, but it 
was immediately found that that rate was 70 miles 
an hour. The ease of the motion gave the idea 
that the train was running slowly while it was 
really at top speed. 

The third-class passenger is fully provided for 
in the new train, his accommodatton being very 
little inferior to that furnished to those who 
pay the highest fare. He has slightly less 
elbow-room, but quite enough for all rea- 
sonable requirements, and a different pattern 
of cushion to sit upon. It really seems as if the 
railway companies were looking forward to the time 
when there would be only one class. The venti- 
lation is provided for by a clerestory roof, while 
handsome hanging gas lamps furnish a good light 
to read by. Every compartment is fitted with a 
Gold heater, the valve being under the passengers’ 
control, so that they can vary the temperature to 
their requirements. 

A very excellent and interesting feature is the 
painting of route maps on the side of the corridor, 
just over the doors of the compartment. The 
maps are on a scale of about 4in. to a mile, 
and show all the stations trom London to 
Aberdeen, with the junctions and branches. 
On the door panels of the lavatories, moreover, 
are general railway maps of the country ; many 
companies seem fearful that passengers should learn 
the existence of other lines than their own, and 
exclude all maps from their premises. In each 
carriage is a room for light luggage, and thus the 
temptation to fill the corridor with portmanteaux 
is avoided. Half the merit of these trains is lost 
when luggage is stowed in the gangway, as it some- 
times has been in busy seasons. It is needless to add 
that the painting and upholstering are exceedingly 
well done. The carriages are themselves of teak, 
and have the arms of England and Scotland em- 
blazoned on the panels. From end to end every- 
thing possible has been done to add to the comfort 
and convenience of the patsengers, and it is difficult 
to see what further advance can be made in this 
respect by Mr. Howlden, the Great Northern Com- 
pany’s carriage superintendent, who designed the 
train, and superintended its construction at Don- 
caster. 

While the day passengers are thus being con- 
sidered, those who travel by night have not been 
forgotten. Several new sleeping cars have been 
constructed with their beds placed crosswise of the 
vehicle instead of lengthwise, and with a room for 
each passenger in most instances. Each carriage 
contains, in addition to lavatories and attendant’s 
room, eight sleeping compartments, six with one 
bed and two with two bedseach. Every one will 
appreciate the comfort of not having to share his 
room with a stranger, whose appearance or habits 
may not be altogether satisfactory. 

The main Great Northern line ends four miles 
north of Doncaster, but it derives a very important 
part of its passenger traffic from Leeds, and hence 
it does not confine all its care to its Scotch pas- 
sengers. It has, therefore, built new third-class 
dining-cars to put on the Leeds trains. These will 
accommodate 42 passengers, and will be coupled 
to the existing first-class dining-cars, so that one 
kitchen will serve for both. The cars are 9 ft. 
wide, and weigh close upon 36 tons. This question 
of weight is really a serious one for the Scotch 
trains ; there are 270 tons of dead weight, apart 
from engine and tender, for 300 passengers. New 
engines are being built by the locomotive superin- 
tendent, Mr. Ivatt, to draw the trains. Mr. Stir- 
ling’s 8-ft. single drivers are having the grate sur- 
face increased from 17} to 23 square feet, and a 
dome added to enable the driver to start up the 
heavy incline to Potter’s Bar with a large amount 
of water in the boiler. On Monday last an engine 
of this class, with outside cylinders 19 in. by 28} in., 
ran the train to Peterborough with 6 minutes to 
spare off the booked time. Those who go to Scot- 
land this season may ¢«xpect to travel cito, tute, 
et iucunde, 
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THE FIRE BRIGADE TOURNAMENT 
AND EXHIBITION. 


Some time back we had occasion to refer to a 
pamphlet entitled ‘‘ Foreign Fire Brigades and 
Appliances.” This pamphlet was the outcome of 
a visit to the Continent by the representatives of 
the National Fire Brigades’ Union, under whose 
auspices the so-called ‘‘international” tourna- 
ment and exhibition has been held at the Agricul- 
tural Hall last week. Officially the object of this 
gathering was to increase certain benevolent funds 
of the fire service, whilst at the same time some of 
the courtesies received by our firemen from foreign 
countries were to be reciprocated. Further, ac- 
cording to the public programme, occasion was to 
be given to improve the smartness of individual 
brigades by the arrangement of competition drills, 
show mancetvres, &c., and a demonstration of the 
working of several foreign teams was intended to 
be instructive for our firemen. The executive was 
said to have also wished to arouse public interest 
in fire brigade matters, whilst the fire appliance 
makers are considered to have welcomed the oppor- 
tunity to advertise their wares. In reality the tourna- 
ment and exhibition seemed too closely associated 
with trade interests to be allowed either the same 
standing as the military tournament, or that of a 
bond-fide congress. Its failure in this respect is 
certainly not due to the able executive as a body, 
but to individual members whose interests appear 
to lie in this direction. Nevertheless public in- 
terest, to judge from the behaviour of the audiences 
at the Agricultural Hall, was aroused, and the com- 
petition drills must have increased the smartness of 
our firemen throughout the country. Of displays 
by foreign brigades, which were intended to be 
instructive, the extension-ladder and hose- reel 
work of Montreal (Canada) Fire Brigade, how- 
ever, alone called for attention. New York, un- 
fortunately, disappointed Lcndon by not putting 
in its appearance as promised, and northern 
Europe, from which part of the Continent we could 
learn much, was not represented by working 
parties. France only showed teams which com- 
pare with our village fire patrols of the last century, 
and the performances of the Frenchmen with their 
hand-squirts only gave occasion for laughter, whilst 
their ladder work was most elementary. In re- 
spect to the increase of the benevolent funds, we 
regret that but little can have been done after the 
deduction of the expenses, contractor’s profits, and 
the various commissions. Perhaps the only essen- 
tially successful part of the proceedings was the 
interchange of courtesies, headed by a list of highly 
interesting visits to our Metropolitan Fire Brigade 
stations, our Salvage Corps, &c., with excursions 
to Birmingham and other provincial cities. These 
social gatherings, under the auspices of a reception 
committee, gave the fire chiefs ample oppor- 
tunity for useful discussion, and many beneficial 
results were arrived at during their informal con- 
ferences. 

To enter into detail, we would first point out that 
the tournament and exhibition should have been 
in connection with a businesslike congress. This 
would have raised the standing of the gathering, 
and the prestige of the fire service generally. At 
such a gathering it is not only fire-combating that 
has to be considered, but also fire prevention, and 
the subject ‘‘ fire protection,” as a whole, must be 
traversed. The tournament and exhibition should 
only have been supplementary and illustrative to 
the general conference. Then the illustration of 
our methods of fire-fighting should have been more 
systematic, and the exhibition space for the trade 
not solely held by our two great monopolists, but 
by the world’s fire appliance trade and inventors 
generally. The displays of the London Brigade 
alone tended to systematic illustration, and even 
here the showman’s element was too apparent. 
The displays of provincial firemen spoke too for- 
cibly of prize-hunting tendencies to be thoroughly 
practical, and though their work showed more 
uniformity than formerly, we were disagree- 
ably surprised to find the system of provincial and 
London drilling seemed to be essentially different. 
Surely England should have its own uniform 
principles of drill throughout the country, like 
other nations. As to the displays of the Canadians, 
there was too great a tendency to exhibit the clever 
extension ladder, instead of the general working of 
the Montreal brigade. The ladder was no doubt of 
excellent finish, and cleverly constructed, but 
surely it is not the principal appliance of our 





Canadian friends. We here take the opportunity 


of adding that the Montreal ladder wagon is too 
long for our streets, and that it is not difficult to 
construct a long ladder if there is no limit to the 
length of the ladder wagon. For London a wagon 
must not exceed 25 ft. in length. Our difficulty is 
to construct a ladder that is light and can be easily 
horsed, and yet can be run up to 120 ft. with only 
a limited wagon length. The Montreal ladder is 
not even instructive in this respect. The length 
of the wagon is half the length of the ladder, i.e., 
about 50 ft. 

As to the visits paid under the guidance of the 
reception committee, opinion was unanimous that 
the new London fire stations were the best planned 
in Europe. The new buildings of the Salvage 
Corps, the Oxford Volunteer Fire Brigade Station, 
and the plans of the new: Aston Manor Station 
(near Birmingham) were also much admired. The 
latter township boasts of a unique fire department 
in connection with its dust destructor. The men 
who are employed for this apparatus act as firemen, 
and the organisation of the tire department is not 
only economical but very practical, and its working 
is as brilliant both in respect to tactics and smartness 
as it is up to date. At Birmingham the visitors were 
struck by the inadequacy of the central municipal fire 
establishment in comparison with the enormous 
‘*fire risks’ involved. Both in staff and appliances 
much was wanting, and its officers should, as in 
London, be recruited from professional men. At 
Oxford the businesslike spirit which seemed to per- 
vade the brigade made an excellent impression, and 
the same may be said of Brighton and Richmond 
brigades, which were visited. The London brigade 
is, of course, recognised to be undermanned and 
under-officered, so that its failing in this respect, as 
well as in much of its organisation, was expected. 
What the Metropolitan Fire Brigade, however, 
lacks in this respect, or in its tactics, is greatly 
alleviated by the brilliant physique of its men, 
their smartness, and the excellent state of their 
appliances and horses. It would, perhaps, be well 
to state that several of the great ‘‘ fire risks,” such 
as warehouses and manufactories, were also visited. 

As regards the trade exhibits we regret to sa 
that the monopolists, who had practically hired the 
whole of the available space at the Agricultural 
Hall, showed little that was new. A very light 
steam fire engine for colonial requirements alone 
calls for comment as a novelty, with some of the 
minor gear. Little progress has been made of late 
in the fire appliance trade, a state of affairs tending 
to induce general engineering firms to step into a 
large market in which the goods fetch apparently 
tempting prices. What was shown at the Hall, 
however, was of such excellent finish that, as far as 
quality of work goes, the existing engines will be 
difficult to rival. 

To summarise, we would say that the tournament 
and exhibition were somewhat disappointing, though 
the start which has been made in the direction of 
improving and popularising the fire service deserves 
praise. We understand the experiment will be 
repeated, and if so we trust that we shall see much 
improvement. The element of trade influence and 
the tendency to make a popular circus of a practical 
demonstration should be combated. What we 
require is a businesslike gathering of those in- 
terested in the fire service for the discussion of 
improvements, and the exhibition and tournament 
should only be illustrative and supplementary to 
the general conference or bond-fide congress. 
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Traité des Machines-Outils. Par GusTAvE RICHARD 
Tome Deuxitme: Fraiseuses, Meulcs, Taraudage, Ma- 
chines Aux .liaires, et Petit Outillage. Paris: Baudry 
et Cie., Editeur. 

Unper the above title Messrs. Baudry et Cie., of 

Paris, have recently published a most comprehen- 

sive treatise on milling, grinding, and screwing 

machines. The opening chapters of the volume are 
devoted to a description of milling machines of 
practically every type, large and small, American 
and European practice receiving equal attention. 
Very full details are given, as, in addition to a com- 
plete view of each machine, showing its general 
arrangement, illustrations are also included of the 
details special to any particular type and make ; in 
fact, nearly every page of the 500 odd forming the 
volume contains four or five engravings. The 
letterpress, is, moreover, full and complete. Grind- 








ing machines are dealt with in an equally complete 

fashion, particulars being first given of the various 

methodsof constructing emery wheels now in use, and 
of the different tools used in dressing them to form. 

This is followed by a description of the universal 

and special grinding machines constructed by all the 

leading makers of the world. Polishing machines 
follow next in order, and after this screwing and 
tapping tackle is described, both hand and machine 
tools veing included. In particular much attention 
is paid to the special devices now so common for 
using taps in ordinary drilling machines, the risk 
of breakage by over-screwing being provided for by 
means of some kind of spring-regulated friction 

clutch. Pipe-screwing machines are dealt within a 

similar way, full details of all special points being 

included in each case. Metal sawing machines 

occupy the next 20 pages or 20, after which is a 

chapter on various hand tools, such as vices, files, 

callipers, gauges, &c., and finally the volume con- 
cludes with an appendix on lathes, filling some 
omissions in vol. i. of the work. Taken altogether, 

M. Richard’s treatise is probably the most com- 

plete yet produced on the subject of machine tools. 

The printing of the blocks and letterpress, and the 

general get-up of the volume, reflect great credit 

on the publishers. 

The Origin and Rutionale of Colliery Explostons, Founded 
upon an Examination of the Explosions at the Timsbury, 
Albion, Malago Vale, and Llanerch Collieries, and 
upon the Principal Phencmena of the Disasters at the 
Abercarne, Alltofts, Altham, Apedale, Blantyre, Bryn, 
Clifton Hall, Dinas, Elemore, Hyde, Lian, Mardy, 
Morfa, Mossfields, National, Penygraig, Risca, Seaham, 
Trimdon Grange, Tudhoe, Udstone, and West Stanley 
Collieries. By Donatp M. D. Stuart, F.G.S. Bristol: 
John Wright and Co. ; London: Simpkin, Marshall, 
Hamilton, Kent, and Co., Limited; New York: 
Hirschfield Brothers, 

During all the years that coal has been mined in 

this country an explosion had never occurred in a 

pit free from firedamp until November, 1893. 

That event seriously startled the mining world, and 

gave rise to many hypotheses, but it was too iso- 

lated for any sure theory to be founded upon it. 

According to apparent probability, it would be the 





Yjend of the next century before the event was re- 


peated, but, strange to say, after 15 months there 
was another explosion in a non-gaseous mine, and 
the fact was brought home to colliery managers 
that they could no longer count upon the absolute 
safety of coal-pits in which the absence of firedam 
could be demonstrated. It seems as if the altere 
conditions of working which have arisen during the 
last few years, due to greater difficulty in making 
profits, had introduced a danger which previously 
was non-existent, or at any rate so remote that it 
could be properly disregarded. In order to meet 
the danger, the first point is to discover its exact 
nature. This is the task Mr. Stuart has entered 
upon with great zeal and thoroughness. - After the 
first of these two explosions he issued a book en- 
titled ‘*Coal-Dust an Explosive Agent,” which 
we reviewed at the time,* and he has now 
published a second work bearing the extended 
title given above. Evidently the cause of the 
explos‘on was the coal-dust, because it is 
scarcely conceivable that a single isolated outburst 
of firedamp could take place in a mine that had 
been worked for many years, and in which the coal 
had previously never given any evidence whatever 
of the presence of gas. There was nothing else 
explosive in the mine, and yet the phenomena 
exhibited were very different from those which 
appear when coal-dust is fired intentionally for 
experimental purposes. In such cases there is a 
flame and a roar filling the whole chamber or gal- 
lery, and although this is so rapid that it can truly 
be called an explosion, its violence never attains such 
a detonating character as to enable it to break bars 
of wrought iron and snap stout beams in sunder. 
Now the explosion that forms the subject of this 
book wrought a great amount of damage of this 
kind at a number of isolated points, but left little 
or no trace of its action in the intermediate dis- 
tances, and hence a new theory of the explosive 
action of coal-dust had to be worked out before the 
accident could be satisfactorily explained. 

The accident in question took place on Feb- 
ruary 6, 1895, at the Timsbury Oollieries, in the 
Radstock district of Somerset. The collieries had 
been worked for about 70 years with open lights, 
and firedamp had never been detected. Three 
shifts of eight hours each were worked, the night 





* See ENGINEERING, vol. lviii., page 513, 
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shift being devoted to repairs, when only some 
nine men were employed on the day in question. 
Of these, seven were killed by an explosion which 
took place at nine o’clock. The cause of the disaster 
was a shot fired to bring down a part of the roof 
that required to be removed. No evidence of 
explosion, beyond that due to the powder, was 
found at this spot, but 40 yards from it was a 
shelter hole for the fireman, and in this the man’s 
food bag was found blackened. Some distance 
further was the man’s body, with a wound on the 
temple. The first explosion took place in a road 
called Peter's Incline. Here was a scaffolding with 
winding gear. The wooden platform was thrown 
down, cast-iron wheels were broken, double 
doors scattered in fragments, trams crumpled 
up, and in one case the ends blown in opposite 
directions. Again, for a space of 33 yards up 
Wyatt’s Incline nothing was disturbed, but from 
that point to the brow the timber was displaced 
and the roof had fallen. At the top landing there 
was considerable space, and two side roads de- 
bouched. Here occurred No. 2 explosion. A 
lateral road, Parnell’s Incline, was not damaged for 
the first 60 yards, but at the top landing, where 
roads were formed on both sides, explosive violence 
was developed, bringing down the timbers, This 
was No. 3 explosion. Explosions 4, 5, and 6 
occurred in Parfitt’s Level, which is practically 
straight. No. 4 was 75 yards distant from No. 2, 
and occurred at a junction with aside road. The 
doors were shattered into fragments, and the 
hinges bent or broken through the bolt holes. 
No. 5 was about 220 yards from No. 4, and was 
not very severe. Forty-five yards further No. 6 
explosion occurred, at a junction with a stall road ; 
the door was shattered in pieces. There were no 
further explosions along this road. 

To trace the chain of action we have to return to 
the scene of No. 4 explosion. A road here branched 
off to the left from Parfitt’s Level, and at a distance 
of 270 yards an empty tram was found with the 
body collapsed, and the axle broken off inside the 
wheel. Five roads meet at the spot where this 
occurred, but there was no further explosion in this 
part of the workings. From the foot of Peter's 
Incline, where No. 1 explosion occurred, there 
runs a road to extended workings in the Slyving 
Seam and Bottom Little Seam, these prac- 
tically forming an independent coal mine with 
upcast and downcast shafts. The road runs 
through considerable lengths of friable and 
faulty strata, requiring much timbering. In a 
length of 260 yards there were falls of 10 yards and 
8 yards, and it seemed that No. 8 explosion had 
occurred between them. About 170 yards further 
some props had fallen where there was a cavity in 
the roof, but it was 40 yards in advance of this, at a 
junction with a side road, that the next scene of 
explosive violence occurred. The timber and roof 
were broken down, rails were displaced, and a 
tram weighing 5 cwt. was hurled across the road. 
This was No. 9 explosion. Nine other explosions 
occurred in these workings, all but one at the 
junctions of two or more roads. No. 14 was at the 
foot of the upcast shaft. There were trams stand- 
ing in the shaft sidings ; some were blown into the 
shaft sump, while others were broken and crumpled 
up. The cage was driven up the shaft 60 ft., and 
when it fell, it broke several teeth in the gearing 
on the winding drum. No 15 explosion snapped a 
12-in. beam in two. The total distance over which 
the explosions extended, counting the various roads, 
was 2614 yards. 

There were thus 18 series of explosions separated 
by considerable spaces in which no violent detonat- 
ing action took place. The problem Mr. Stuart 
essays to solve is, why was explosive energy liberated 
from the coal-dust only at a few points, and what 
happened in the intervening spaces? There is 
evidence that the shot which originated the ex- 
plosion contained # lb. of gunpowder, and that it 
mostly blew out downwards towards the floor. 
Mr. Stuart calculates that a surplus of 137,366 
units of heat was at disposal after the rock 
was ruptured, and that this effected the distillation 
of the dry coal-dust lying on the spot. So far all 
is fairly clear, but what happened in the 191 
yards between the shot and the first explosion? 
According to Mr. Stuart, the flame of the gun- 

wder distilled hydrocarbon gases from the coal- 

ust lying thickly on the ground, and the distilla- 
tion products burst into flame. The amount of 


oxygen present was, however, too small to permit 
of the complete combustion of the gases ; these, 


therefore, dissociated, the hydrogen burning and 
the carbon being deposited in a form resembling 
soot. This is a process that is often produced 
artificially on a large scale. Sulphuretted hydro- 
gen is burned in gas works in such a way that 
most of the sulphur is deposited. Again, ‘‘ Dia- 
mond Black” is made in America by burning, 
with a limited quantity of air, the gases rising 
from the petroleum bore-holes. That a similar 
action took place in the coal-pit under con- 
sideration is shown by the deposition of finely 
divided carbon all along the walls and on the 
timbers. This carbon was strongly adherent, as if 
it had been wetted by the condensation of the 
steam produced by the combustion of the hydrogen. 
The walls were ordinarily quite dry, but after the 
accident the roof was found covered with water 
drops. The burning hydrogen afforded plenty of 
heat to propagate the action of distillation, and if 
the conditions of the mine had been those of a 
uniform passage, it is conceivable that the flame 
might have run through it without explosive vio- 
lence. It would probably have scorched all the 
men it passed, and afterwards the gases of com- 
bustion would have choked them, but there would 
not have been any phenomena answering to the 
popular conception of an explosion. The roads, 
of course, were not uniform; there were varia- 
tions in the cross-sections, turns, junctions, and 
the like, and these evidently altered the conditions 
under which the combustion took place, for 15 out 
of the 18 explosions were in landings and junctions, 
one was in a cul de sac, and two were in open spaces 
in the roof. Thus in every case there was a new 
factor introduced on the scene of the explosion, 
and that factor was additional oxygen. The hydro- 
carbon gas here found a plentiful supply of air, 
and in the eddying caused by the variation in the 
cross-section of the road, an intimate commingling 
of the two took place, with the result of a sudden 
and violent explosion. 

The explosions, however, were not uniform in 
intensity. The greatest disruption was at No. 1 
explosion in the main intake, and at No. 14 in the 
upcast shaft, where the intake air from the down- 
cast rushed in through a separation doorway which 
had been destroyed. The least disruptions, Nos. 6, 
7, 16, and 18, were all in impoverished air or in 
small currents. In general there was a corre- 
spondence between the force of the explosion and 
the amount of oxygen available on the spot. Each ex- 
plosion, of course, liberated an immense amount of 
heat, whichcontinued thedistilling action and partial 
combustion along the road till the next abundant 
supply of oxygen was found, and so on. As the 
explosions continued, the ventilating doors became 
broken down and the air currents diverted from 
the distant parts of the mine, so that there came a 
time in each road when the action died out. 

Mr. Stuart finds confirmation of his theory in 
the gases left in the mine after an explosion. If 
the detonation were caused by firedamp, there 
would be a considerable amount of carbonic acid in 
the residual products. Now 2 percent. of carbonic 
acid in the air will extinguish candles and lamps, 
but has no readily perceptible effect on human 
beings. It is not till about 4 per cent. is present 
that any distress is felt, An atmosphere sufficiently 
strong in firedamp to explode violently produces 
more than 6 per cent. of carbonic acid. Even in 
fiery mines, where the initial explosion has been 
caused by firedamp, only a very small proportion 
of carbon dioxide is present. The lights of the 
explorers burn brightly, and it is the men—not the 
lamps—that show the effects. The symptoms point 
to poisoning by carbonic oxide, which is the product 
of the incomplete combustion of hydrocarbon gases. 

Since this book was written there has been an 
explosion at the Tylorstown Collieries. Here, 
again, the explorers experienced the ill effect of 
the afterdamp, although lamps were found burning 
beside the bodies of lifeless men; inflammable 
materials in the mine were carbonised, and residues 
of the destructive distillation of coal abounded. At 
intervals mutilated bodies and evidence of violence 
were observed, but in the intervening spaces there 
was no disturbance of the road, nor were the bodies 
of the dead mutilated. The results of the same 
phenomena are found after explosions both in 
gaseous and non-gaseous mines, and in each case 
the conclusion is forced upon us that it is the coal- 
dust— and the coal-dust alone—that carries the dis- 
turbance forward after it has been once set on foot 
from some competent source of heat, such as an ex- 





plosion of gunpowder or of gas. 


Mr. Stuart has brought the most painstaking care 
to the examination of these coal mines. Starting 
with an intelligible theory, which has proved capable 
of explaining the facts, every trace left by the com- 
bustion and explosion of the gases had a meaning 
for him, and hence he has been a most successful 
explorer. Matters that were formerly passed over 
as meaningless, or that could only be explained by 
theories that were too complicated to secure accept- 
ance, wereto him the writing on the wall which 
explained the progression of events. For instance, 
the presence of finely divided carbon—soot, in fact 
—through all the roads which have been the scene 
of a disaster, has very seldom been noted before, 
although it is certain that it was always evident. 
It did not fit into the ‘‘ explosive blast” theory, 
and was therefore ignored. Yet every explorer 
must have been perfectly familiar with the pheno- 
menon of a smoking flame, and have seen the soot 
deposited in the chimney of a lamp with a restricted 
air supply. It was reserved to Mr. Stuart to show 
that the same cause produced the same result in a 
coal-mine, and that the difference between combus- 
tion and fierce detonation was merely a ques- 
tion of local air supply. The very brief outline 
we have given of his book will show the 
strong light it throws on much that has hitherto 
been obscure in colliery matters, and we trust that 
it will be widely read by all interested in such 
matters. Even if they do not agree with every- 
thing that is put forward, they will, at least, have 
their observation directed towards most important 
points in connection with colliery explosions, so 
that when the next of these sad mishaps takes 
place they will be able to bring independent re- 
search to bear on the subject. There should, how- 
ever, be no more explosions in non-gaseous mines. 
With Mr. Stuart’s book before him, no manager 
dare permit a shot to be fired unless the ground in 
the vicinity has been thoroughly drenched with 
water to prevent any possibility of the initial dis- 
tillatory action being set up. ‘Lhere is a tendency 
to increase the air current in mines, and thus to 
add to its drying power, and this tendency must 
be met by artificially damping the air, and also by 
actually wetting the scene of shot-firing. 





The Theory and Practice of Modern Frame Structures ; 
Designed for the Use of Schools and for Engineers in 
Professional Practice. By J. B. Jounson, C.E. OC. 
W. Bryan C.E, and F. E. Turneaure C.E., New 
York: John Wiley and Sons; London: Chapman 
and Hall, Limived. [Price 42s. ] 

We reviewed the first edition of this work at length 

in our issue of March 16, 1894, and the high 

opinion then formed of its contents seems to have 
been shared by others, as already four editions of 
the volume in question have been issued. But few 
additions and changes have, however, been made, so 
that it will be unnecessary to rediscuss the work at 
length. We note, however, a section dealing with 
the stability of the Ferris wheel, but the treatment 
is far from complete, though it may possibly be 
accurate when the load is symmetrically distri- 
buted. We have not, however, tested this. When 
the wheel is loaded on one side only, the problem is 
somewhat more complex, as the structure is stati- 
cally indeterminate. If, however, the bending of 
the rim is neglected, which is permissible, as from 
the peculiarity of the structure it cannot deform 
much, an accurate solution for all conditions of 
loading is easily obtained by the method of least 
work. The book is almost worth purchasing for 
the chapter on columns alone, as it contains the 
completest discussion of modern formule which we 
have yet seen anywhere. Perhaps the least satis- 
factory chapter is the one on suspension bridges, 
and as it seems probable that this type of structure 
will be largely adopted in the future, the defects 
should be remedied in future issues. As a matter 
of fact, the formule given for the stresses on the 
stiffening truss are quite inaccurate for the types 
illustrated, the stresses being practically guessed at 
instead of calculated. Several additions have been 
made to the plates illustrating the esthetical features 
of design, and we are glad to see Charing Cross Bridge 
held up as a shocking example, though it is by no 
means the worst on the river. In conclusion, we 
may say that a second examination of this treatise 
has fully confirmed us in the belief formed on its 
first appearance, that it constituted one of the 
best practical treatises on bridge construction yet 
published. The engravings, printing, and general 
get-up of the volume reflect the utmost credit on 





the publishers, 
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NOTES. 


Tue Race To THE SourTH. 

UnvEr the above title, newspapers last autumn 
indulged in a good deal of facetious writing about 
the eagerness with which the London, Chatham, and 
Dover, and the South-Eastern Railway Companies, 
vied with each other, in delaying the arrival of 
their trains between stations. This year the Chat- 
ham has a performance of another nature to record, 
and in answer to future allegations, it can trium- 
phantly point to the fact, that on June 12 last, 
it—in conjunction with the Northern Railway of 
France—made the journey from London to Paris in 
6 hours 32 minutes. The train, weighing 150 tons, 
left Victoria at 12 hours 50 minutes on June 12; it 
was drawn by one of the company’s engines (No. 16, 
with 6 ft. 6 in. coupled wheels and 18 in. by 26 in. 
cylinders). Dover (78.34 miles) was reached at 
2 hours 12 minutes, the average speed having been 
56.9 miles an hour ; during the run a maximum of 
63.4 miles was reached, reduced (by signal) to 
42 miles at Herne Hill, and to 48 miles in going 
round the uncomfortable curves at Rochester. The 
25-mile Channel crossing was made in the Empress 
in 1 hour 15 minutes, and the Northern of France 
train took up the running at 3 hours 48 minutes. 
This train weighed 184 tons, and was hauled by one 
of the company’s four-cylinder compound engines, 
with 7-ft. coupled wheels. The average speed be- 
tween Calais and Paris (1853 miles) was 56.5 miles 
an hour excluding, and 52 miles including, stops. 
Paris was reached at 7 hours 22 minutes p.m. The 
average speed between Victoria Station and Paris 
was 44.15 miles an hour. The return journey 
took place on the 14th, and showed nothing re- 
markable, except from Dover to Victoria, when an 
average speed of 56.5 miles was made, ranging from 
41.2 miles to 72.6 miles. The London, Chatham, 
and Dover, and its Continental manager, Mr. 
William Forbes, may be deservedly proud of this 
performance, which has shown that—whenever it 
may be found profitable—Paris need be only 
6} hours from London. As for a speed of over 
72 miles an hour on the Chatham, who would have 
supposed it possible ? 


TRANSATLANTIC STEAMING. 


The season of short runs will soon be here, the 
Atlantic being comparatively free from ice, and 
the Newfoundland coast from fog; but as it is, 
three of our leading lines have placed new records 
to their credit for the long southern track. The 
Cunard boats, by reason of their greater power, still 
hold theblue riband,and notwithstanding rumours to 
the contrary, it seems doubtful if any other company 
will in the near future attempt to excel them. It 
would involve a large capital cost, as well as heavy 
running charges, and although it might be possible 
to more fully utilise the ships by a shorter stay in 
port, as in the case of the American boats, which 
make four runs for every three of a Cunard liner, 
it is questionable if even then the margin of profit 
would compensate for the heavy outlay. Certain 
it is that the North German Lloyd, as well as the 
American Line, have ordered ships since the advent 
of the Campania and Lucania, and they are content 
with 21 instead of 22 knots. The four new mail 
liners soon to be constructed by the Allan Line for 
the Canadian Pacific mail service will also be run at 
this more economical speed. The runs of the 
past week or two show the economy of this speed. 
The Campania made her home run last week in 
5 days 12 hours 32 minutes, which is 36 minutes 
better than any previous passage on the long route. 
During this time she steamed 2898 sea miles, so that 
her mean speed was 21.86 knots. Her day runs were 
434, 519, 514, 510, 519, and 402, the first and last 
being incomplete days, while the others were of about 
23 hours 10 minutes’ duration. Now the Teutonic, 
of the White Star Line, covered the same voyage 
in about 10 hours’ more time; her actual record was 
5 days 22 hours 23 minutes, during which she 
steamed 2892 miles, the mean speed being 20.31 
knots. The American liner St. Paul has also been 
making a record run from Southampton to New 
York, covering 3113 sea miles in 6 days 7 hours 
14 minutes, equal to a mean speed of 20.58, This 
is 2 hours 27 minutes better than the previous best 
run between the ports. At the same time the 
Lucania made on one day 560 miles, and the 
St. Louis 520 miles. The Campania made 524.8 
sea miles per day of 24 hours, or 21.86 knots; 
the Teutonic 487 miles per day, or 20.31 knots ; 
and the St. Paul 494 miles per day, or 20.58 


knots. The Campania’s performance is magnificent ; 
but it is, of course, largely a question of power, 
and it is noteworthy that for 6.2 per cent. greater 
speed the Campania has 40 per cent. more power, 
and consumes at least an equally larger proportion 
of coal. This, of course, is partly due to greater 
size; but the American boats carry a greater 
number of passengers per ton. It is impossible, 
however, to estimate the influence of patriotism in 
Americans’ preference for the ship flying the stars 
and stripes. 


CorporaTION Tramway ReEsvtts, 

The advocates of the policy of tramways being 
worked, as well as owned, by the municipal autho- 
rities will naturally quote the results of the year’s 
operation of the Glasgow Tramways by the City 
Corporation in favour of their contention. The 
general figures were given in last week’s ENGINEER- 
ING, but the detailed results now available throw 
more light on the real profit derived. At the out- 
set it may be said that the Glasgow system, 
although worked entirely by horse traction, 
is most favourable for the experiment. It is com- 
prehensive, well connected, and affords communi- 
cation from all to all districts. During the year 
nearly 864 million passengers were carried in the 
276 cars or "buses over the 35 miles of the system, 
and the gross revenue was equal to 11.38d. per car- 
mile—satisfactory figures, justifying alike $d. fares 
and the frequent service. The total revenue was 
334,3771.—the figures for 1894-5 are not available 
for fair comparison, as it comprised only 11 months, 
during the earlier part of which the system was being 
reorganised and the revenue wasaffected. The ex- 
penses, as reckoned by the Corporation Committee, 
totalled 251,110/., so that there is an apparent net 
revenue of 83,267/., or approximately 2380. per 
mile. We may expect to find progressive members 
of the London County Council at once, by the rule 
of three, finding that the 100 odd miles in the 
metropolis would therefore yield 250,000. The 
syndicate offeredover 200,000. for a less favourably 
arranged and what might be termed heterogeneous 
system. But the Glasgow figures must be more 
fully investigated. Out of the 83,267]. net 
balance, interest, sinking fund, depreciation, re- 
newals, &., must be paid by the corporation. 
But first it is said the corporation lose 20,0001. 
by refusing advertisements: they admit them 
on the back of tickets, but not on the cars. The 
capital is at date 527,098/., and on this they lay 
aside as sinking fund 10,5411. odd, or about 2 per 
cent. The permanent way renewal fund receives 
17,0007. ; and, as electric or some other mechanical 
system must be introduced, this is not by any 
means too large. But for total depreciation, other 
than permanent way, only 17,8091. is allowed, or 
3.38 per cent. on the book capital. A closer 
examination shows, apart altogether from per- 
manent way, that this is inadequate. On the 
book value of buildings and fittings only 1.6 per 
cent. is written off ; from rolling stock 44 per cent. 
is, written, while the book value of the 4082 horses 
is still 2s]. each, although it is almost certain that 
when they come to be sold, especially if put on the 
market in large numbers owing to the adoption of 
mechanical traction, this sum will never be realised. 
Indeed, the losses by sales and deaths in the year 
amounted to 12,8587. more than was written off in 
the previous year. These three items, inade- 
quately allowed for, make up the great portion 
of the capital. Again uniforms are charged to 
capital account! Two years ago 27511. was 
spent, and last year 1157/. written off; this year 
1931. is deducted, so that apparently the clothes 
two years old are worth 50 per cent. of their original 
cost. Is this another evidence of Scotch thrift? 
The committee have placed 16,259]. to a general 
reserve fund, they pay 2.4 per cent. on capital—a 
very small rate—while to the common good they 

ay, in lieu of the old mileage rate formerly got 
rom the company, 9000/.,, or 1.7 per cent. on the 
capital. The depreciation allowance is inadequate, 
but even including the general reserve fund, and 
the common good sum, and the interest on capital 
expenditure, the profit is only 38,0001. ; excluding 
interest and general reserve fund, the sum for the 
relief of the rates is 9000/. ; but this could readily 
be added to depreciation, and the committee would 
still not be anything like extravagant in this respect 
from a commercial point of view. 





New York AND BurraLo.—A new fast passenger service 
has been commenced between New York and Buffalo. I 





is to be known as the Black Diamond express, 


THE EXPLOSION ON THE FRENCH 
CRUISER ‘“‘ JAUREGUIBERRY.” 
To THE EpIToR OF ENGINEERING. 

S1z,—Your esteemed journal gives on page 819 in the 
issue of June 19 an account of the ead accident which 
happened on June 10 on board the French cruiser Jauré- 

berry, but a complete examination—which has now 
en made—of the boiler does not confirm some of the 
— as to the causes of the accident given in the 
article. 

The account says: ‘' After the accident it was found 
that one of these tubes had burst and drawn from the 
front tubeplate. A rush of water and steam took place 
from the opening thus formed; but probably, if the 
damage had stopped here, no serious consequences might 
have resulted, but in addition it was found that no less 
than 40 of the tubes were bent, drawn from the tubeplate, 
thus affording a Jarge means of exit to the scalding steam.” 

Contrary to this statement, it was found that the sole 
cause of the accident was due to the rupture of a tube, 
which opened at the weld for a length of 250 millimetres. 
The explosion of this tube resulted in its bending, and thus 
—— it into contact with the neighbouring tubes, 
which slightly yielded to the thrust, Furthermore, the 
upper portion of the boiler becoming empty without the 
fires being put out, some of the tubes in the upper rows 
became overheated, and also bent; but none of these 
tubes, nor, in fact, any of the other tubes in the boiler 
(not even the one which exploded), were drawn from the 
tubeplates or sustained any other injury. There was no 
shortness of water, and no blame can be attached to any 
men in charge of the boiler. 

I am, Sir, yours truly, 
E. WIpMANN, 
Le Directeur-Général de la Ste. Ane. des 
Forges et Chantiers de la Mediterranée. 
Paris, June 29, 1896. 





THE NICLAUSSE BOILERS OF THE 
** FRIANT.” 
To THE EprTor or ENGINEERING. 

Sir,—In ys iesue of June 19 you publish a note 
respecting the accident in the boiler-room of the French 
warship Jauréguiberry, which involved a truly regret- 
table loss of life, and you add that a ‘“‘somewhat 
similar” accident happened lately to a Niclausee boiler 
on board the Friant, *‘ scalding three stokers more or less 
severely.” 

It would not be becoming in us to comment upon the 
Jauréguiberry disaster, further than to express our deep 
regret and our rae “a with every one concerned, and 
we would not trouble you with this letter were we not 
informed that your remarks have been unfairly quoted 
to our disadvantage. We btherefore*hope you will allow 
us to say in your columns that the recent failure on board 
the Friant was of a very trifling character, and cannot 
rightly be compared in any way with the other accident 


referred to. 

What on ee on board the Friant was that one tube 
(a lap-welded tube) opened at the weld, but it is nob the 
case, as stated, that three stokers were scalded ‘‘ more or 
less ——— ” only one of them having had the hands so 
slightly sca ded that no mark remained of it. No personal 
injury whatever was sustained to which the word 
‘‘ severe” could reasonably be applied. , 

One of the strongest claims we make for the Niclausse 
boiler is that, in the improbable event of an accident to 
one of the tubes, it is almost impossible for the results 
to be serious. 

No other accident than this has ever occurred on board 
the Friant, which has been constantly on service for 
about two F een, and we do not believe it would be sa 
sible to find any boiler installation of equal power (there 
are over 4000 tubes) which has worked so long with smaller 
cost for repairs. There has never been one leaky tube 
joint, nor a single bent tubs, since the boilers were started 
in ordinary work. 

We are, Sir, your obedient servants, 
_J. AND A. NICLAUSSE. 

24, Rue des Ardennes, Paris, July 1, 1896. 





NEW NORTH-EASTERN EXPRESS 
ENGINES. 
To THE EprTor oF ENGINEERING. 

S1r,—In your issue of June 12, page 790, reference is 
made to the new North-Eastern engines. In order to 
avoid mistakes, it will be well to mention that the cylin- 
ders are 20 in. by 26 in. (nob 27 in. stroke). The largest 
coupled wheels hitherto have been 7 ft. 3in., upon the 
Lancashire and Yorkshire Railway. Mr. Worsdell’s new 
engines have, therefore, wheels 4} in. larger than pre- 
viously coupled, which is an interesting point in history. 

Yours truly, 
Crement E. Srretron, C.E. 

Leicester, June 20. 








BULKHEAD DOORS. 
To THE Epitor or ENGINEERING. 

Sir,—In your report of the discussion on Mr. 
Martell’s paper on ‘* Bulkhead Doors,” read before the 
Institution of Naval Architects (see page 835 of your last 
issue), your correspondent makes me say, in regard to the 
closing of water-tight doors, that I ‘ had never been near 
one in the Paris, but I found a substantial prop there to 
keep it open.” As this statement by itself, without any 
allusion to the context, is somewhat sensational, and may 
cause certain misunderstanding, will you allow me so far 
to correct him as to state that after expressing my opinion 
that it was a grave mistake in any whether 








steamer, 
passenger or war ship, to cut the bulkhead dividing the 
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engine room from the boiler-rooms, I went on to say that 
where large quantities of coal were stowed in ’thwart- 
ship bunkers, and the rate of consumption was high— 
namely, from 13 tons to 14 tons total per hour, it was 
impossible to do without a door in such bulkheads, and, 
as barrows had to be used to insure that quantity of coal 
being got to the furnaces, these doors had to be Jarge. 
found it impossible, under these conditions, to keep the 
door referred to shut, as there was a constant stream of 
barrows through it, and I never found this particular 
door without a substantial prop under it. At the time I 
refer to there were no doors fitted between the engine-room 
and boiler-rooms, or between the separate boiler-rooms, 
Yours faithfully, 
Exngst GEARING. 
Leeds Forge, Leeds, June 29, 1896. 





MISCELLANEA. 

Tue first rail of the Uganda Railway was laid at Kilin- 
dini on May 29. 

The Barmah State Railways, which aggregate nearly 
1000 miles in length, have been purchased by a syndicate 
for 6,000,0007. 

Two measures likely t> ba of considerable importance 
to the engineering trades passed their second reading in 
the House of Commons last Tuesday. These were the 
Conciliation (Trade Disputes) Bill, fully dealt with io 
our issue of March 6 last, and the Bill legalising the 
use of motor cars on the public highways. 


The traffic receipts for the week ending June 21 on 
23 of the principal lines of the United Kingdom amounted 
to 1,617,045/., which was earned on 18,863 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,581,652/., with 18,728? miles open. There 
was thus an increase of 35,393/. in the receipts, and an 
increase of 134} in the mileage. 


Some three years ago several petitions were forwarded 
to the Swedish Government praying for a reduction in 
the rates for the carriage of goods. The matter has 
since been thoroughly sifted, and new rates have now 
been decided upon, coming into operation last Wednes- 
day, July 1, which involve an important reduction as 
regards a number of articles. These comprise manure, 
hay, iron, steel, ore, limestone, paper, beetroot, butter, 
sugar, grain, coal and coke, &c. 


The South-Eastern Railway Company have announced 
at all their stations from which fruit and vegetables are 
sent to the London markets a reduction of 15 per cent. in 
their rates—the reductions to apply on and from July 1. 
They also announce a reduction on cattle feeding stuffs in 
4-ton lots of 15 per cent. between certain stations, and a 
like reduction in rates for packed manures in 6-ton lots. 
Further, the charge for the delivery of hops in London 
be reduced to the extent of 25 per cent. 


Last evening the Chartered Institute of Patent Agents 
ave a dinner, at the Café Royal, to the Hon. John S. 
ymour, Commissioner of Patents of the United States 
of America. Mr. W. Lloyd Wise was in the chair, and 
among the guests were the Attorney-General, the Comp- 
troller-General of Patents, Mr. J. Fletcher Moulton, 
Q).C., Prefessor Dawar, Mr. Ernest ae, Q.C , the 
Consul-General of the United States, Mr. W. R. Bous- 
field, Q.C., the Deputy Comptroller of Patents, and Mr, 
J. Fortescue Flannery, M.P. 


Mr. Wilson Worsdell, locomotive superintendent of the 
North-Eastern Railway, has designed and constructed 
five express engines for the ‘‘ Kast Coast” trains. The 
cylinders are 20 in. in diameter, and have a stroke of 
26 is. There are four coupled wheels 7 ft. 7} in. in 
diameter, and there is a four-wheel ie. The boiler is 
4 ft. 4 in. in diameter, and over 11 ft. inlength. The fire- 
box is 7 ft. long, and the height of the centre of the 
boiler from the rails is over 8 ft. The boilers are con- 
structed to carry a —— of 200 lb. per square iach. 
In addition to the five engines already completed, 10 
others are under construction, and a large number of 
tenders are being fitted up with the water scoop. 


The New Premier Cycle Company, Limited, with a 
capital of 600,000/., in addition to 100,000/. of 44 per cent. 


debentures, has been formed to take over the works of the 
Premier Cycle Company, Limited, at Coventry, Nurem- 
berg, and Eger. The former works were described in En- 


GINEERING, vol. lix., 361 and 429. The 600,000/. of 
share capital is divided into 300,000/. of ordinary and 
300,000/, of 6 per cent, cumulative preference shares. The 
old Premier Company take one-third of each of the issues 
of shares and debentures as part payment for the transfer 
of the business. Prospectuses and forms of application 
can be obtained at the offices of the company, 19 and 20, 
Holborn-viaduct. The lists opened yesterday, and will 
will close to-morrow at the latest. 


To-morrow two of the new reservoirs of the West 
Middlesex Water Works Compan, at Nine Elms will be 
formally opened by the directors. This company supply 
an irregularly shaped district, having an area of 27 square 
miles, extending from Hendon on the north to Hammer- 
emith on the south, and from Tottenham Court-road on 


the east to Kew Bridge on the west. The population 
served numbers 600,000, who live in 80,000 houses, of 
which 59,000 are on a constant supply. The total quan- 


tity pumped last year was 7,608,611,860 gallons. The new 
reeervoirs have been constructed with a view to storing the 
water before filtration, and thus as subsidence reservoirs. 
They are four in number, of which two are now finished, 
and the others are in course of construction. In the 


aggregate they cover 110 acres, the water surface being 

acres, and the total capacity 300 million gallons. The 
tightness of the banks is secured by puddle walls reaching 
down into the London clay. The slopes are lined with con- 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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crete, faced with hard stock brick in the upper portions. 
Messrs. John Aird and Sons, of Belvedere-road, Lambeth, 
are the contractors, whilst the pipes and castings used 
have been supplied by Mesers. Cochrane, Grove, and Co., 
of Middlesbrough, and the valves and sluices by the 
Glenfield Company, Kilmarnock. Mr. M. W. Hervey is 
the engineer to the company. 


The North-Eastern Railway Company announce a new 
departure in connection with facilities for railway travel. 
It has been arran; to issue, from July 1, ks of 
coupons for 1000 miles of travel, which will enable the pur- 
chaser of a book to travel for 12months in any direction over 
the North-Eastern system until the coupons are exhausted. 
The arrangement is limited to first-class passengers, and 
the price for each 1000 mile ticket-book has been fixed at 
5l. 5s, or about 1}d. per mile, which is a reduction of 
about 20 per cent. from the ordinary first-class fare. The 
tickets are only available for the personal use of the pur- 
chaser and of his or her family or guests. To enable a 
ticket to be used by any of the purchaser’s family 
or guests, when not accompanied by the nage ae a 
certificate on the prescribed form, signed by the pur- 
chaser, must be presented at the bocking-office of the 
starting station along with the coupon-book. Before 
commencing each journey the holder of the coupon- 
book must present it at the booking-office, when the 
clerk will withdraw so many coupons as represent the 
mileage of the proposed journey and issue a first-class 
ticket or tickets in exchange. Detached coupons will 





not be recognised by the clerk. Fractions of a mile 
will be counted as a mile, and, if the ticket is used 
for a journey of less than 10 miles, coupons as for 
10 miles will be withdrawn for each adult passenger 
travelling under it. Children between three and 12 years 
of -_ will be charged half mileage. No allowance will be 
made for coupons not used within the period for which 
the 1000-mile ticket is available, unless the purchaser has 
been prevented from using the coupons by illness or other 
exceptional cause, in which case an allowance of fd. per 
coupon will be made, Application for 1000-mile tickets 
must be made in writing, giving the full name and address 
of the purchaser, and accompanied by a remittance, to 
Mr, John Welburn, superintendent of the line, North- 
Eastern rtety 1 York, from whom also books containing 
100 certificates for authorising the use of the yore f 
ergot family and guests can be obtained, price 6d. 
ea x 





Sours Irarian Rattway.—In the course of last year the 
South Italian Railway Company expended 571,070/. in 
the construction of additional lines. The net profits ex- 

: — eel eid to the _ tively m extent of 

. last year witnessed the passage of the Apennines 

by the company. In order to accomplish this result, it 

was necessary to pierce a tunnel 2 miles 426 ft. in length 

between Acerenza and Avigliano. The capital ex- 

pended upon the construction of the company’s network 
to the close of last year was 23,101,058/. 
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CHRONOGRAPH WATCHES. 


A MECHANIC loves a good watch. It is not only that 
it is useful to him in his vocation, but also because he 
takes a genuine delight in the possession of a piece of 
sound mechanism. No lengthened experience can 
entirely wear out his admiration for the train of wheel- 
work which runs day after day, week after week, and 
month after month without any attention whatever, 
except a few rotations of a spindle every evening. A 
watch is entirely devoid of all lubricating appliances, 
and yet a cut or a hot bearing is unknown, 
although some of the spindles make from 200 to 
300 reciprocations per minute. It is true that every 
two or three years it needs an overhaul, but 
this is mostly confined to wiping away the dirty 
oil, and applying an infinitesimal quantity of fresh. 
If the work be good to begin with, a whole generation 
may pass without any substantial repairs, and there 
are plenty of satisfactory timekeepers still in use 
which have served the convenience of three successive 





Fig. 1. 


lives. It is not, kowever, their freedom from break- 
down that excites the admiration of the engineer so 
much as the wonderful accuracy of movement. A 
steam engine that will run with a variation not ex- 
ceeding 1 per cent. is counted perfect, and yet the 
cheapest nickel-cased watch that exhibited so much 
divergence from accurate timekeeping would be very 
properly returned to the seller as useless, The 
commonest watch should go within (say) 14 minutes a 
day, or with 7; per cent. variation, while a good one 
should not gain or lose more than 10 seconds, say z$> 
per cent. variation. Still better results are attained 
in those cases in which the highest excellence is sought 
irrespective of cost. The engineer would be proud if 
he could succeed one-hundreth part so well. 

Recent advances in horological art have been princi- 
pally directed tomeasuring short periods of time with ex- 
treme accuracy. There were plenty of good watches in 
the “‘ fifties,” but there were none that could be read 
to a fraction of a second. Our grandfathers had their 
stop-watches, in which the mechanism could be held or 
released by pressing a button on the case, but the time 
occupied in the operation was an indeterminate quan- 
tity, and one observation, either at the beginning or 
at the end of the period, had to be made while the 
seconds hand was moving. The increased interest 
taken in sport, and the desire to differentiate between 
results only differing by a fraction of a second, led to 
the introduction of the ‘‘ split seconds” chronograph, 
in which it is possible to read to a fifth of a second, 
provided, of course, that the observer has no ‘‘ per- 
sonal equation,” or that it is equal at both ends of the 
period to be measured. This form of watch is not so 
recent as to be a novelty, but as it involves much in- 
genious mechanism not generally understood, it will 

robably be interesting to our readers if we explain 
it by aid of the annexed illustrations, which we have 
had prepared from a watch kindly lent us by Messrs. 
8. Smith and Sons, of No. 9, Strand, London, who 
devote special attention to the manufacture of time- 
keepers for the use of engineers and sportsmen. 

The long seconds hand in a chronograph watch does 
not, of course, move at ordinary times when the watch is 
in the pocket. In this respect, and in many others, 
it differs from the seconds hand of the ordinary stop- 
watch. If desired, it can be put in permanent en- 
gagement with the train, but it is contrary to the 


intention of the maker to keep it in rotation without 


a special object. This seconds hand is driven from the 
back of the watch, its spindle passing right through, 
and ending in a small te vemnand 3 wheel A, as shown in 
Fig. 1. This wheel has exceedingly fine teeth on its 
periphery, so fine that they may belikened toa roughened 
surface. When the hand is moving, the wheel A is 
ager to the wheel C through the intermediate wheel 

, which is carried on the end of a lever, and can be 
moved in and out of gearas desired. When the owner 
of the watch wishes to put the seconds hand in rota- 
tion he presses on the knob D, which is connected to 
a lever carrying a pawl that engages with the ratchet 
wheel E. There are two sets of teeth on the wheel E, 
viz., the ratchet teeth round the edge, and six castle 
ratchets on the face. These teeth engage with the 


heels of three levers, whose functions we shall describe. 
The lever carrying the wheel B we have already re- 
ferred to. When its heel is against one of the castle 








ratchets, the wheel B is held out of engagement with 
On the other hand, when 


both A and C, as shown. 


the heel of the lever is between the ratchets, the 
wheels C, B, A form a continuous train, and the 
seconds hand is kept in motion. 

It is thus seen that pressing the knob D starts the 
seconds hand if it be at rest, and stops it if it be in 
motion. To insure that the stopping shall be sudden 
and absolute, the brake-lever F is provided. This is 
worked simultaneously with the pinion lever by the 
ratchet wheel E, and is applied just as the pinion B is 
drawn out of gear. In reference to this point, it must 
be remembered that the train of a watch does not run 
continuously, like a steam engine, but it proceeds by 
a series of jerks, Each time the balance - wheel 
vibrates it allows the escapement to move one tooth. 
This takes place midway between the extreme points 
of the arc of vibration. At all other times the 
escapement is held stationary. The balance-wheel 
beats fifths of seconds, and, in consequence, the 
wheelwork moves five times per second. Although 
these intervals are comparatively short, yet the wheel- 
work is stationary the greater proportion of its time, 
and the probabilities are that it will be so when the 
knob is pressed. Whether that be so or not, these 
watches do not profess to indicate below fifths of 
seconds, 

We have thus explained how the seconds hand is 
stopped and started, but it remains to show how it is 

ut back to zero point at the end of an observation. 
t will be noticed that the ratchet wheel E has 18 
peripheral teeth and six castle teeth. The result of 
this proportion is that every third time the knob D is 
ressed the parts come into the position shown in 
ig. 1, that is, the wheel A is out of engagement both 
with pinion B and the brake F. It is then free to be 
rotated to bring the seconds hand back to zero, This 
rotation is effected by the lever G and the heart-wheel 
on the seconds finger spindle. The end of the lever, 
when it is released by the castle ratchet, presses 
against the heart-wheel and rotates it until the end 
of the lever falls into the depression on the cam. A 
heart-wheel is merely two regular inclines wound 
round a centre, a pressure on either of the inclines 
causes it to move in such a way as to bring the point 
of application of the pressure to the lowest point. 


When the end of the lever is in the depression at the 
end of the heart, the seconds finger stands at point 
marked 60 on the dial. 


The arm G has a second branch acting in like 
manner on a second heart-wheel, This wheel is on a 
spindle which has a hand moving over a dial 
graduated up to 60 minutes. By the aid of the second 
dial a single observation can be carried on for an 
hour, and the result read in minutes, seconds, and 
fifths of a second. . Ordinarily this dial is only 
graduated up to 30 minutes, but Messrs. Smith and 
Sons give it a whole hour’s range. The wheels A and 
H are geared together by an intermediate wheel. On 
the wheel A is a single tooth, which at each revolution 
moves the intermediate wheel through one tooth, and 
as there are 60 teeth in H, it takes an hour for the 
latter to make a complete revolution. A spring pawl 
or catch on the right-hand side keeps the wheel H 
steady, but the pawl rides easily over the teeth, 
when the spindle is to be rotated, either by the wheel 
A, or by the heart cam. 

The matter we have been dealing with is somewhat 











ancient history. Chronograph watches which do 
everything we have described are fairly old. ‘The im- 
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provement we are more particularly interested in is 
that known as ‘ split seconds.” This greatly increases 
the convenience of the watch in dealing with short 
periods of time, and enables observations to be made 
with an ease and certainty quite impossible without it. 
The essential feature of the split seconds is that there 
are two seconds fingers, one of which can be stopped 
at any time, and thus form a datum point for an 
observation. Fig. 2 shows a split seconds chronograph 
watch, with the dial removed to reveal the mechanism; 
Fig. 3 is a similar view without the hands, and Fig. 4 
shows a detail. Of the two seconds fingers visible in 
Fig. 2, one, the upper one, is carried by the wheel A 
(Fig. 1) in the manner we have already described. It 
is the old chronograph finger known to most of our 
readers. The lower finger is attached to the barrel 
of the wheel shown in Fig, 2, and in more detail in 
Fig. 4. This barrel is slipped loosely on the chronograph 
spindle, and is carried by it. The connection between 
the two is positive—in a certain sense, that is, it is not 
frictional. The method of connection between the two 
really forms a charming piece of mechanical design, of 
which any inventor might very justly feel proud. On 
the chronograph spindle is a small heart-wheel plainly 
visible in Fig. 3, and attached to the wheel on the split 
seconds barrel is.a small arm carrying a tiny ruby roller 
(Fig. 4). This is clearly depicted in the engraving, but, 
although the engravings are considerably larger than 
the watch itself, it is easier to follow its outline by aid 
ofa songereene glass than without it. When the parts 
are in their usual positions, the roller lies in the depres- 
sion of the heart cam, and is held there by the curved 
spring (Fig. 4) which extends half-way round the wheel. 
It is so entirely contrary to engineering practice to 
drive a cam by means of a roller that it may be 
worth while to call special attention to this point. 
When the chronograph spindle is rotating, one of two 
things must happen. Either the barrel of the split 
seconds hand will rotate with it, or it will not. If it 
does not, the ruby roller must run up the incline of 
the heart cam, bending back its spring. Now the 
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strength of this spring is so arranged that it serves 
to securely drive the hand unlessa relatively con- 
siderable resistance is opposed to the motion of the 
latter, in which case the spring yields and the hand 
stands still. It will be understood, therefore, that 
ordinarily the two seconds hands move together, the 
one exactly covering the other, the appearance being 
as if there were but one hand. 

The wheel shown in Fig. 4 has minute serrations on 
its edge, and lies between two two-brake or clutch 
arms (Figs. 3 and 4), by which it can be seized and 
held. These arms are pressed towards it by springs, 
and have tail-pieces lying under a kind of spring ratchet. 
This ratchet has every alternate tooth cut away on the 
lower side, so that as it rotates the pawl is raised by 
the complete teeth, and allowed to fall by the incom- 

lete teeth. In Fig. 2 the pawl is down, and the 

rakes grip the wheel ; in Fig. 3 the re is up, and 
the wheel is free. The ratchet wheel is rotated by a 
click, operated by pressing a knob on the outside of 
the case. 

Let us now suppose that the two seconds hands are 
moving together, as one hand. A touch on the knob 
we have just referred to causes the brakes to seize the 
split seconds wheel, and one hand remains stationary. 
The other still goes on, the heart-wheel (Fig. 3) 
running under the ruby roller, which is held against 
it by the spring (Fig. 4). A second touch on 
the same knob relieves the brake, and instantly 
the split seconds finger rejoins its companion where- 
ever the latter may be, and whether it is 
standing or moving. This beautiful action, which, 
seen for the first time, is really startling, is accom- 
plished by the simplest means, The ruby roller (Fig. 4) 
is always in contact with the heart-wheel (Fig. 3), and 
immediately the wheel carrying the roller is released 
it runs round the cam until the ruby roller eeats itself 
in the depression. Sometimes the split seconds hand 
moves forward, and sometimes backward, always 
choosing the shortest course to seat itself over its 
companion. 

If our explanation has been sufficiently clear, our 
readers will have learned that there are two knobs 
(Fig. 3) on the watch case, and two seconds hands 
(Fig. 2) on the face. No. 1 knob actuates the chrono- 
graph hand, and No. 2 knob the split seconds hand. 
Three different effects are produced by pressing No. 1 
knob, viz., (1) the hand is started, (2) the hand is 
stopped, and (3) the hand is put to zero. Two effects 
are produced by pressing No. 2 knob, viz, (1) the 
split seconds hand is stopped, and (2) it is returned to 
its companion hand. When the two hands are 
together the second one stops aud starts with the first, 
unless intentionallystopped by No.2 knob. Itisscarcely 
necessary to enlarge on the advantage that a split 
seconds watch gives in taking continuous observations. 
A simple example will, perhaps, show it best. Sup- 

se it be desired to find if an engine is running regu- 

arly, that is, if each 10 revolutions occupy the same 
period of time. The observer sits with his finger 
so placed that it will be touched each revolution 
by a key or an eccentric rod, or some other moving 
part, and when this has occurred ten times he cries 
** Ten.” The man with the watch starts the double 
hand, and at the next cry he stops the split seconds 
hand. He notes the period, writes down the figure, 
and sets on the split seconds hand before the next cry, 
and soon. He always reads from a stationary hand, 
and, therefore, if the number of revolutions chosen 
gives him reasonable time for the purpose, he ought 
not to make any mistake. It is only necessary to try to 
read fifths of seconds from a moving hand to appreciate 
the numerous advantages the split seconds confers. 

Did considerations of space not prevent it, there is 
much that would be interesting to write about Messrs. 
Smith’s watches, in addition to the particular type we 
have been describing. There is one class, however, 
that appeals strongly to engineers, viz., the non mag- 
netisable watches. These are a necessity to all dealing 
with electric apparatus, and within the last year or 
two they have received great improvement. The 
difficulty was to find a material for the hair spring 
that was non-magnetic, and yet reliable for time- 
keeping purposes, An alloy of palladium is now used, 
and has given such successful results that non- 
magnetisable watches can now be made by Messrs. 
Smith to obtain the highest marks for class A 
certificate at Kew. The test includes submission to a 
temperature range of from 40 ceg. to 85 deg., to ex- 
posure in an intense magnetic field, and to 45 days’ 
ratingin every possible position. Whenit is remembered 
that out of the millions of watches made annually, 
only geome 2000 are thought good enough to face the Kew 
test, and that out of these only 15 to 20 per cent secure 
the A certificate, it will be understood how excellent 
these non-magnetisable watches can be made. Last 
year a gold minute and split seconds chronograph 
watch with non-magnetisable balance, constructed by 
Messrs. Smith, obtained in the temperature tests at 
Kew 19.7 marks out of a possible 20; that is, it was 
almost theoretically perfect. It was selected for special 
mention in the Annual Year-Book of the Proceedings 
of the Royal Society. 





THE FRENCH BATTLESHIP 
‘* JAUREGUIBERRY.” 


Tue recent accident to one of the boilers on 
the French battleship ‘‘ Jauréguiberry”* has drawn 
special attention to this magnificent addition to the 
French Navy, which was launched from the yards of 
the Forges et Chantiers de la Mediterranée, at La 
Seyne, in the autumn of 1893, and may be regarded as 
one of the finest examples of modern design and con- 
struction. We have already published a description 
of the ship, and we take the present occasion to refer 
again to her and to give an illustration (on page 16) 
taken during one of her recent speed trials, As is 
well known, the Forges et Chantiers de la Mediter- 
ranée took the initiative in the introduction of electri- 
cal, instead of hydraulic, power for the manceuvring 
of guns and turrets, ammunition hoists, and other 
purposes ; after along and costly series of experiments, 
the system they advocated was sufficiently well tested 
to justify its application on the Chilian battleship 
Capitan Prat, and the success that followed the trials 
of this vessel led to the French Government adopting 
a similar system. The firat ship thus fitted was the 
Latouche-Tréville, and the second the Jaurégui- 
berry. The Forges et Chantiers not only con- 
structed this ship, but also supplied the whole ef the 

n mountings, and a portion of the armament, both 

ing on the Canet system. The Jauréguiberry was 
commenced towards the close of 1891, and launched 
in October, 1893; her final trials are hardly yet com- 
pleted. As will be seen in the illustration, the ship 
has six turrets and two central batteries. Two of the 
former are placed on the centre line of the ship, and 
near each end; the batteries are almost amidships, 
and the four smaller turrets are placed symmetrically 
near those first referred to. This arrangement 
secures a powerful offensive and well-protected arma- 
ment to the vessel, and an almost continuous range of 
fire, The ammunition hoists are protected as far as 
the main deck by armour-plate tubes, and the steel 
side armour amidships is 17.72 in. thick. The fol- 
lowing are some of the leading dimensions of the 
Jauréguiberry : Length, 356 ft. ; beam, 72 ft. 8 in. ; 
anna amidships, 26 ft. 7 in. ; draught aft, 27 ft. 
8 in. 


The armament consists of : 


2 guns — in. (mounted one in each fore and aft 
turret). 

2 guns 10.63 in. (mounted one in each of the cn- 
tral batteries). 

8 quick-firing guns 5.51 in. (mounted two in each 
of the four smaller turrets). 

4 quick-firing guns 2.56 in. 

” ” ” 1.85 in. 

8 revolving guns. 

The ship is built of steel, with a double bottom, 
except in the spaces occupied by the engines and 
boilers ; there is an armoured deck, and the sides are 
protected by a belt of armour extending from end to 
end ; this belt is carried down to 5 ft. below the water 
line and is 6 ft. 7 in. deep amidships, the depth being 
increased towards each end. The thickness of the 
armour in the centre is nearly 18 in., decreasing to 
7.87 in. forward and 9.84 in. aft. The vessel is 
divided into compartments by 13 transverse bulkheads, 
and a longitudinal bulkhead extends through the 
centre fore and aft. 

The Jauréguiberry is provided with engines officially 
rated at a maximum of 14,200 horse-power ; they are 
divided into two sets each of 6250 horse-power with 
natural draught. The estimated speed is recorded at 
17.5 knots, but with the 12,500 horse power and a 
~ of 97 revolutions with natural draught, a speed 
of 17 knots was expected. The diameters of the 
cylinders are respectively for the high, intermediate 
and low pressure, 43.31 in., 64.17 in., and 97 in. ; 
the length of stroke is 44 in. There is one condenser 
for each set of engines, with a cooling surface of about 
9000squarefeet ; thetwosingle-actingair pumps for each 
engine have cylinders 29.5 in. in diameter and 16.73 in. 
stroke ; they are driven at a speed of 164 revolutions. 
The circulating pumps are driven at the same speed ; 
their cylinders are 49.21 in. in diameter. Steam is de- 
livered to the high pressure-cylinders of the main 
engines at a pressure of 170 lb. per square inch, and 
is reduced to 85 lb. and 57 lb. for the intermediate 
and low-pressure cylinders. Steam is generated in 
24 boilers of the Lagrafel and d’Allest system; it is 
one of these on which a tube failed the other 





* Named from one of the admirals on active service 
during the Franco-German war. In ‘“ Recollections of 
Paris,” by the Hon. D. Bingham, the following paragraph 
occurs: “‘ There having been little work for the navy to 
do during the war, a large number of naval officers served 
on shore, among them half-a-dozen admirals. Gambetta 
made two of them, who had served with the Army of the 
Loire, generals of division—Admiral Jauréguiberry and 
Captain Jauré:. The Commission has declined to 
sanction these appointments, and the two naval officers 
are to go afloat again. The first-named has, however, 
— — from the rank of rear- to that of vice- 
admiral.” 





day. These generators are arranged in pairs, four in 
each of the six stokeholds, the boiler-rooms being 
separated by water-tight transverse and longitudinal 
bulkheads. The generators are constructed of Siemens- 
Martin steel with iron tubes, The following are some 
of their leading particulars : 

Number of generators ... i 24 

” urnaces per generator : 
Grate surface in each furnace... 45.21 eq. fb. 


Total grate surface cs .. 1085 a 
Heating surface per generator 1459 a 
Total heating surface ... ... 85,092 ss 
Outside diameter of tubes... 3.15 in. 
Number of tubes per boiler... 213 
Distance between tube-plates... 8 ft. 0.46 in. 
Total number of tubes ... - 5112 


Water space in boilers ... 2889.83 cub. fi. 
Steam space in boilers ... 294187 ,, 
Weight of 24 generators 235 tons 
»»  smoke-boxes, &. ... ae 

._ x feed pumps, floor- 

ing, &c. ... ae 34 ie 138.3 ,, 
Weight of water in tanks, con- 

densers, and boilers ... ee 119.6 ,, 
Total weight of generators and 

accessories = es os 591.9 ,, 


The particulars of these generators are of special 
interest, since the accident which occurred, although 
structurally of much less importance than at first 
reported, proved very serious to the stokers caught in 
the relatively small stokeholds. For some further in- 
formation about the Jauréguiberry we refer our readers 
to page 662 of our issue for May 18, 1894, and fora 
detailed description of the system of electrical transmis- 
sion for operating the turrets, gun platforms, and am- 
munition hoists, to articles that we published on pages 
19, 35, 69, 104, and 136 of our fifty-ninth volume. 
We may add that the electric installation comprises 
the general purpore lighting of 550 10-candle eee 
and current sufficient to supply the 3000-candle 
Mangin projectors that form an important part of the 
equipment of the two military masts. 





INDUSTRIAL NOTES. 

As the time draws near for the assembling of the 
International Labour and Socialist Congress in London, 
the interest of the workers concerned becomes more 
manifest. Although the final programme of the con- 
gress has not yet been fully settled in all its details, 
it is sufficiently far advanced for us to be able to judge 
of what is intended generally, and of the probable tone 
of the resolutions to be submitted. The arrangements 
are pretty nearly complete for the great Hyde Park 
demonstration, at which resolutions in favour of 
universal peace, of a legal eight-hours day, and com- 
plete adult euffrage will be proposed. It does not 
appear that any very advanced socialist resolution of 
a general character will be submitted to the Hyde 
Park gathering, perhaps in order to avoid any possible 
divergence of opinion where no adequate discussion 
can take place. In the evening of that date, July 26, 
there will be a reception of delegates by the organising 
committee, after the meeting in Hyde Park. 

The congress will assemble in the St. Martin’s 
Town Hall on Monday, July 27, and it appears that 
the capacity of the hall will be pretty well tested as 
regards space, for the names of nearly 800 delegates 
have been sent in to the committee already. But it 
will be a heterogeneous gathering rather than homo- 
geneous, for socialists of every grade will be repre- 
seated, as well as all forms of pure labour organisa- 
tions, such as trade unions, trade councils, labour 
councils, clubs, and co-operative societies. The 
standing committee will be composed of delegates 
elected by the several sections, two from each 
nation. The president will be an English-speaking 
delegate, with a French and a German vice-chairman. 
The resolutions sent in already are very numerous ; 
these have been methodised by the organising com- 
mittee into groups, so that all aspects shall be con- 
sidered more or less in a general debate. The first 
chief business will be the verification of disputed cre- 
dentials, often a matter of difficulty ; then will come 
the reports of the several bureaux. The voting will 
be by nationalities on matters of principle and policy, 
but on details simply by show of hands. Already 
there are some surprises in the resolutions sent in ; for 
example, the Independent Labour Party will desire 
the congress to ‘‘declare emphatically against the 
useless and dangerous illusion known as a general 
strike.” This is a surprise, for the Independent Labour 
Party have been the chief promoters of the proposals 
for a general strike. This has often been referred to 
in “Industrial Notes.” There are some 37 reso- 
lutions on social and industrial economics. The 
Social Democratic Federation goes boldly for the 
socialisation of all the means of production, distribu- 
tion, and exchange, controlled by a democratic State, 
in the interests of the community. The Fabians are a 
little milder. They only ask, for the present, for the 
nationalisation of mines, railways, canals, telephones, 
and the municipalisation of water, gas, electric light- 
ing, tramways, docks, markets, pawnbroking, lake 
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and river steamboat services, and of all other local 
monopolies; also of thesupply of tobacco, bread, milk, 
coal, and other universal commodities. What a pity 
that these two august bodies cannot agree! The first 
proposal could be carried out just as easily as the 
second. Why split upon details? After all this has 
been accomplished—by resolution—the congress will 
deal with labour questions, peace and war, and a 
universal language. The Social Democrats are patrioti- 
cally in favour of the English language. French, 
German, Italian, Russian, Irish, and Welsh are to 
become dead languages, only to be studied by the 
leisured learned, after all the people of all nations 
shall have attained to that class. Meanwhile a journal 
is to be published in two or three languages to prove 
to the workers how beneficial all these changes will 
be. The foregoing is but a very brief outline of the 
groups of resolutions to be discussed, formulated into 
a code, and putinto practice. The time allotted is but 
short for the accomplishment of so much, but then 
political and national differences are but small things 
in the hands of such a body as the International Con- 
gress. However, the nations of the world will soon 
be in a position to decide upon the social programme 
of the world’s workers, as formulated by the congress. 





The reports respecting the various engineering in- 
dustries of Lancashire continue to be very encourag- 
ing. Not only has the activity recently chronicled 
been well maintained, but new work has been coming 
forward freely in most departments. All the chief 
branches may be said to be well engaged, including 
the locomotive and stationary engine builders, the 
textile machinists, the machine tool makers, boiler- 
makers, and all the general branches. The out- 
of-work lists of the several unions have been reduced 
to very narrow limits, and the outlook indicates that 
those lists will almost reach vanishing point. It is, 
however, no longer possible to say that labour diffi- 
culties are not to the front. There is a rather unsettled 
feeling among the workers in some districts on ques- 
tions of wages, which it is thought may result in 
isolated disputes with employers here and there. In 
the Bolton district the employers have not seen their 
way to concede the advanced rates asked for by the 
patternmakers, a demand backed up by other sections. 
In the Manchester and Salford district there is a 
threatened rupture between the employers and the 
brass workers, founders, and finishers. Some conces- 
sions have been made to the core makers, and others, 
mostly in small sections. There is, however, no 
general movement for advances in wages on the part 
of the large unions, the efforts being mostly directed 
to raising the rates of wages in the districts not up to 
the wages level of Manchester aud the other better 
paid towns. One effect of this will be that employers 
will be more on alevel in competition. Of course this 
SS that no general movement will ensue for 

igher rates in the chief centres. In the iron trade 
there is a fair amount of inquiry, and more activity. 
Makers maintain their prices, but in some instances 
underselling goes on, though not to any great extent. 
Finished iron makers are well supplied with orders, 
and have work enough on hand to keep them yoing 
for some time to come. There is also a considerable 
increase in the orders for exportation. 





In the Wolverhampton district a satisfactory 
amount of business is reported to have been done in 
all classes of rolled iron, in some descriptions of which 
advanced prices have been realised of 2s. 6d. per ton, 
as compared with a short time since. The orders on 
home account indicate a widespread improvement in 
the hardware trades of the district, an improvement 
which hasbeen gradually, but surely, becoming more and 
more manifest in most branches. Merchants are offering 
contracts in advance of the quarterly meeting. Some 
heavy orders have been very recently placed, through 
the Loum agents of the Japanese Government, for 
bridge and railway work, steel, hoops, and sheets for 
early despatch to Japau. The export firms are also 

ressing for deliveries of recent orders, while inquiries 
ie future deliveries help to keep the tone of the 
market firm. Steelmakers are well engaged, and 
maintain their recent quotations. There is manifest 
activity in all the engineering and kindred branches of 
industry, bridge and girder shops, boilermaking, tank 
making ; the iron-founding branches are all busy, with 
good prospects for some time to come. 





In the Birmingham district steady progress has been 
the order of the day in the iron and steel trades, and 
prices have kecome firmer. Black sheets have advanced 
in price fully 5s. per ton. There has been also some 
advance in finished iron, but only about equal to the 
increased cost of the raw material. Galvanised sheets 
have also advanced ; again the increased cost of pro- 
duction is alleged. Marked bars and common bars are 
in brisk requist. Steel is in active demand. In all 
the local branches of engineering and in kindred 
industries there is a well-sustained activity, and most 
of the local trades connected with iron and steel are 
well employed. The outlook is encouraging in nearly 





all cases, and no serious labour troubles seem to be 
apprehended. It is along time since it was possible 
to describe all the various industries of this busy hive 
as being so well employed as they are at present, and 
the best of it is that the prospects are good for some 
time to come. 





The one distinctive labour measure which seems to 
have at least a chance of passing into law this session, 
is the Shops Early Closing Bill, brought in by Sir John 
Lubbock. Sir John Lubbock has been persistently 
working in favour of early closing by Act of Parlia- 
ment for many years; to him we owe the ‘ Bank 
Holidays.” The present measure is, however, more 
far-reaching in its character than the Bank Holidays 
Act, and mg | doubt whether such an Act is justi- 
fiable. The Bill provides that, upon the applica- 
tion of two-thirds of the occupiers in any district 
of any class or classes of shops, the local authority 
may make an order for the eye 3 of such shops 
on any specified days of the week at such hour 
or hours as the order shall determine. The order 
may refer to any whole district, or part of such dis- 
trict, the boundaries of which are to be shown on a 
map. The Ly et state that the hour of closing on 
one specified day shall not be earlier than one o’clock, 
and on other days not earlier than seven o’clock. The 
schedule exempts from the operation of the Act all 
public - houses and refreshment houses, These ex- 
emptions are natural enough, but why tobacconists 
and newsvendors should be exempted is not quite so 
clear. Chemists and druggists are not exempted, but 
they may sell on emergency to any customer in case of 
need. Provision is made for enforciny the order, and 
for its amendment or revocation. A court of law is to 
decide in case of dispute as to the application of the 
Act in shops where more than one business is carried 
on. The fines for non-compliance with the order are: 
First offence, not exceeding 5s. ; second conviction, not 
exceeding 20s. ; third conviction, not exceeding 5/, The 
agent or servant offending is liable as if he were the 
occupier. The proceedings are to be the same as 
under the Factory and Workshops Acts, 1878 to 1895. 
The enforcement of the order is to be by the police in 
the district where such order applies. The Bill has 
passed the Grand Committee, and is, therefore, in the 
report stage, so that possibly it will get through 
before the session closes. 





At a conference of labour representatives of the 
shipping trades and dock industries from all parts of 
the United Kingdom, a statement was agreed to, and is 
to be issued, dealing with the various branches of labour 
engaged in shipping and in connection with docks, 
wharves, and riversides, in which, among other things, 
it is urged that all such undertakings should be under 
public control. This part of the programme need 
not be discussed, as it concerns public policy rather 
than labour. But the statement deals specifically 
with different phases of the labour question, and some 
of its references are of importance. It states that the 
wages of sailors are so reduced that the rates are not 
more than 3d. per hour, and that the sailor’s family have 
to subsist on starvation wages. The manning scale is 
very inadequate, and the crews are very much over- 
worked. As regards dock labour, it says that the 
numbers in most grades of waterside workers have been 
reduced by about 20 per cent, resulting in excessive 
work by se employed, and seriously adding to the 
number of unemployed. How far all these statements 
can be verified we are not in a position to say, as the 
facts in their support are not given. But the average 
number employed at the London docks and wharves 
does not appear to support the allegations in the state- 
ment. The facts are to be collected and published at 
a later date. The delegates propose a national con- 
ference of all engaged in the shipping and waterside 
industries to try and remove the grievances, 





The employers of Leeds have generally conceded an 
advance in wages tothe patternmakers of 2s, per week ; 
the few who had not consented will, it is expected, 
grant the same concession, The iron-moulders in 
Leeds, and the surrounding district of Stanningley, 
Bramley, and Rodley, have also had their wages 
advanced 2s., making now 36s. per week, instead of 
34s. as formerly. It has always been complained that 
Leeds wages were low compared with most other 
northern towns, but the rates are now being levelled 
up in most cases, 





The shipbuilders on the Clyde have offered a 
farthing per hour advance to the patternmakers, in 
lieu of the halfpenny demanded, and also a farthing to 
the brass-workers, who also demanded a halfpenny. 
The advance in wages on the Clyde is now general 
for all branches of the engineering and shipbuilding 
trades. 





The nut and bolt makers in the South Staffordshire 
district have given in their notices for the restoration 
of the 74 per cent. reduction in wages which they sub- 
mitted to some years ago. Trade is now brisk, and 





they ask that the former rates shall be restored. The 
general impression is that a settlement will be effected 
without a strike. 





It appears that the Dockers’ Union is involved in a 
very costly dispute ia connection with the Bridgewater 
Trustees. When the men came out on strike it was 
expected to be only of brief duration, and the union 
engaged to find 400/. per week. The strike has lasted 
four weeks, costing 1400/., which is a great strain on 
the funds of the union, and yet the dispute is as far off 
settlement as ever, 





Some estimates have been made of the cost of the 
recent strike in the London building trades, with the 
following result. The four societies of Carpenters and 
Joiners whose members were on strike expended 
25,000/. in strike pay ; the Bricklayers, 12,000/. ; the 
Plasterers, 10,000/.; and the General Labourers, 
15,000/. ; total, 62,0007. To this has been added an 
estimate of losses by the master builders, bringing up 
the total to about 150,000/. to 160,0007. Most of it was 
misepent, for the reason that the terms ultimately 
agreed upon were very similar to what might have been 
obtained without any strike whatever. On the other 
hand, the men have gained something in wages which 
must be taken as a set-off to the cost. Strikes are 
always costly, and the endeavour ought to be to 
minimise the number and the cost; to avoid losses 
wherever possible, for losses are no man’s gains in the 
labour world. : 

The award of Mr. E. P. Monckton, M.P., Recorder 
of Northampton, who was chosen umpire in the dis- 
pute in connection with the Northampton bootand shoe 
industry, is adverse to the men concerned, the clickers, 
upper leather cutters, the pressmen, and sole leather 
cutters. The decision is that no alteration shall be 
made in the present minimum wages of 26s. per week 
for clickers and 22s. per week for pressmen. The 
award further is that neither employers nor workers 
shall reopen the wages question until June, 1899 ! The 
arbitrators had previously settled the overtime ques- 
tion, so that it was not included in the reference to 
the umpire. 





The Parliamentary Committee sent out a whip for 
Captain C. Norton’s motion on the Ordnance vote for 
Friday last, but the debates on other matters were so 
prolonged that the vote was not reached in time for its 
discussion, and therefore progress was reported. 
Captain Cecil Norton proposes to have a minimum 
wage of 24s. per week for the unskilled men at the 
Woolwich Arsenal. 





The Committee on the Fair Wages question have 
been taking more evidence, some portion of it with 
especial reference to Admiralty contracts on the 
Thames. Mr. Goschen stated that some work had 
been given out recently, but the evidence shows that 
in so far as shipbuilding goes, the tenders were too 
high for the Board of Admiralty to accept. The 
evidence given shows how the Lords of the Admiralty 
deal with matters in dispute and complaints, often 
referring such matters to the Labour Department of 
the Board of Trade, It does not appear that there 
is any shirking of the resolution, but there are differ- 
ences as to its application. The inquiry will do good 
in many respects ; amongst other things it will help to 
insure that the resolution of the House of Commons is 
fairly applied in all cases where it ought to apply, and 
not partially, as has been suggested. It should 
operate justly to all employers, and to all the em- 
ployed ; by this means it will entail no personal 
wrong in its working. 





The Miners’ Conciliation Board held a meeting last 
week, and discussed the several matters more or less 
in dispute. No definite settlement was arrived at, but 
proposals were submitted which, it is thought, will 
probably avert any cessation of work, and eventuate 
in the continuance of the agreement for another two 
years. The hesitancy on either side to take any 
measures which may provoke hostility is a good sign, 
and all parties seem to agree thata strike at this junc- 
ture would be terribly disastrous, not only to the coal 
trade, but to numerous other industries. Peace- 
able relations between capital and labour are needed 
more than ever now that a recovery of activity is 
general throughout the country. 

The Miners’ Federation held a special meeting of 
the executive at the Westminster Palace Hotel, at 
which the proposed reduction of miners’ wages in the 
Bristol district was considered, and also the general 
wages question. The threatened dispute in the Bristol 
district occupied a good deal of time, and fear is en- 
tertained that it may develop into a strike. But 
efforts have been and are being made to avert it, and 
possibly the Conciliation Board may have an influence 
in that direction, when terms are arranged to prolong 
the agreement. The western coalfields do not supply 
auch a large area of industrial centres as the northern 
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and midland coalfields, but a stoppage would be disas- 
trous all the same. 

The Manchester Miners’ Association at its half- 
yearly meeting re-elected as its president Mr. T. 
Fricker, who is one of the newly appointed members 
on the Lancashire Coal Conciliation Board. The 
association has been in existence for 10 years, and has 
a total membership of about 4000 members, with 
branches at Farnworth, Mosley Common, Little 
Hulton, Swinton, Walkden, and some other places. 
The meeting decided to hold its annual demonstration 
on July 11, when a statue erected to the memory of the 
late Mr, J. T. Fielding will be unveiled at Bolton. The 
miners are more mindful of their officers and helpers 
than any other class of workmen, several having been 
commemorated in this way, or in other ways, by the 
pence of the workers, 

At the Miners’ Conference at Glasgow the men were 
advised not to take any action on the wages question 
at present, but to wait until the National Federation 
had come to a general decision on the question. There 
seems to have been a feeling among the delegates 
that the next movement in wages must be national 
rather than sectional, but this will very much depend 
upon the results of the ultimate conferences on the 
renewal of the agreement, by modification or other- 
wise. The Scotch miners meanwhile are working on 
the lower scale in operation at the date of their strike, 
no advance having been secured in Scotland since that 
date. They struck ina hurry, and have had time to 
repent at leisure. The disorganisation which followed 
that strike has not been got over yet in any of the 
districts. 








THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society, held on 
June 26, 1896, Captain Abney, President, in the chair, 

fr. F. Bedell read a paper on ‘*‘ Admittance and Im- 
pedance,” 

The author discusses the application of the method of 
** vector diagrams ” to the solution of questions connected 
with alternating currents. He shows how, by a con- 
tideration of the loci of the different lines on such a 
diagram, many problems which require for an analytical 
solution a lengthy investigation, may be simply and 
expeditiously solved. 

Mr, Blakesley asked the author what was his test of 
resonancs. Was it that the primary current and electro- 
motive force were exactly in the same or in opposite 
phase? The term ‘‘resonance” was an acoustical one, 
and he did not see why it should be applied to one par- 
ticular case in the electrical problem. 

Mr, Inwards asked what degree of accuracy the author 
had obtained. 

The author, in reply, said that if the applied electro- 
motive force and the current were brought into phase by 
means of a condenser in the secondary, then he called 
that acase of resonance. The eement between the 
experimental and theoretical results was generally within 
from 1 to 3 per cent. 

Professor S. P. Thompson read a paper on ‘‘ The Pro- 
pertics of a Body having a Negative Resistance.” 

The author, after showing the consequences which 
would follow, according to the laws of Joule and 
Ohm, if we postulate the existence of a 
having a negative resistance, goes on to show how 
the observations described by Messrs. Frith and 
Rodgers in a paper read at a recent meeting of the 
Society, only prove that that part of the resistance of au 
arc, which is not constant, is a positive resistance that 
varies inversely as the current. Since it varies inversely 


as the current the term . will benegative, and so willthe 


ic 
quantity C a which is what they have tabulated as a 


negative resistance. That the resistance of the aro itself 
should vary inversely as the current is natural, for it may 
be regarded as a column of vapour, the cross-section of 
which is proportional to the current, and, therefore, in- 
creasing in its conductance in direct proportion to the 
current. There is no need even to suppose any (distribu- 
tive) adjuvant electromotive force, which would be the 
other alternative to the suggestion they have made. 

_Mr. Swinburne asked if the numbers on which Messrs. 
Frith and Rodgers based their arguments were obtained 
by taking successive readings of a voltmeter. 

Professor Ayrton said that what they maintained was, 
that if the arc acts as if it had a back electromotive force 
and a resistance, then the resistance is a negative quantity. 
In ordinary cases we do not know what really consti- 
tutes a resistance, but simply say that a circuit, in which 
electrical a is being dissipated at a rate proportional 
to the square of the current, has resistance. if the loss is 
proportional to the first power of the current, then we say 
there exists a back electromotive force. Is it impossible 
to imagine a circuit in which a loss of electrical energy 
occurs proportional to the current, and a return of energy 
to the circuit proportional to C2? If in a curve showing 
the relation between V and C you draw a tangent at any 
point, it is nob the tangent of the inclination of this 
tangent which Messrs. Frith and Rodgers have called 
the resistance, it is another quantity, which they call the 


In conclusion, the author seems to have 


based his paper on three misconceptions: (1) That it had 
been claimed that a negative resistance Soul exist alone. 
(2) That the curves given by Messrs, Frith and Rod 

showed that the ordinates were inversely peapertlenal to 


electrical ac 





Y | mass. 





the em, 8) That what was measured was the 


geometrical 1c 


Mr. Frith said that in a paper by Mr. Rodgers and 
himself they had defined the resistance of the arc as the 


— @ dV 
ratio da? where by aA they meant, not what was 


ordinarily understood by this expression, but the value of 
the ratio obtained by superposing an alternating current 
on a direct current arc. In order to show that, in cases 
apvalogous with that of the arc, but in which the true re- 


sistance can be verified, the electrical - C obtained by 


superimposing an alternating current gives correct results 
for the resistance, some experiments have been carri 
out. In one case a glow lamp was placed in series with 
some 50-ampere secondary cells and a current sent 
through against the electromotive force of the cells. 


The value obtained for the electrical a agrees very well 


with the value of the resistance obtained by dividing the 
potential difference between the terminals of the lamp 
by the current. At very low frequencies for the super- 
imposed alternating current, it is evident that the elec- 
trical oscillations could travel along the steady value 
curve, and this is clearly the meaning of the critical fre- 
quency observed with cored carbons, namely, that under 
the critical frequency the superimposed alternating cur- 
rent travels on the steady value curve, and over that fre- 
quency along the line joining the point on the curve and 
the instantaneous origin. 

Mr. Frith exhibited a mechanical model of the arc 
which he has devised. This model consists of two rods 
of carbon dipping in two mercury cups which are bra- 
versed by the current. The current also passes through 
a solenoid which attracts an iron core attached to the 
carbon rods, and draws them down into the mercury, 
thus reducing the resistance of the instrument. Hence 
it can be arranged so that the potential difference be- 
tween the terminals decreases as the current increases. 
With this model it is found that for superimposed oscilla- 
tory currents of such a frequency that the moving parts 
are not able to follow the changes in the current, the 


oscillations of the current and of potential difference are 


in phase, and the electrical ; c gives the resistance of the 
apparatus for various currents, 

Mr. Carter asked the author how on his vapour column 
theory he explained the difference in the behaviour of 
solid and cored carbons, 

Mr. Enright asked why it was absurd to suppose that 
a negative resistance could exist. Professor Ayrton and 
Mr. Frith had made in their definitions certain restric- 
tions. Ib ought, however, not to be necessary to make 
any such restrictions, 

Mr. Blakesley asked if, since the title of the paper by 
Messrs. Frith and Rodgers was entitled ‘‘The True 
Resistance of the Arc,” it was to be inferred, as the results 
given were negative, that a negative ohmic resistance 
existed in the arc. Professor Thompson’s paper appeared 
to him (Mr. Blakesley) to be rather a mathematical than 
a physical paper. 

Professor Riicker said that the discussion showed that 
considerable confusion existed, and that the introduction of 
the term ‘‘negative resistance” only tended to fog matters. 
It was entirely wrong to argue that because you have a 
quantity with a positive value, therefore a negative value 
must also be possible. Asan example, take the case of 
If you defined as a positive mass that which is 
attracted to the earth, and then found that cork when 
immersed in water was repelled from the earth, would 

ou therefore say that cork had a negative mass? Is not 
‘ negative resistance ” a term for which some equivalent 
could be found which would not lead to confusion ? 

Mr. Hovendon made some remarks on his experiments. 

The author, in his reply, said that he did not dis- 
er the accuracy of the results obtained by Messrs. 

rith and Rodgers, but it was the interpretation which 
they had given of their results to which he objected. 
Mr. Frith now makes a new reservation, namely, that 
the results depend on the particular way in which the 
increment of C and the decrement of V are made. He 
supposes that if the experiment is made in a particular 
way a new slope is obtained, which is proportional to 
what we call the true resistance, and hence gets a new 


definition of the quantity *. 


dorsed all Professor Ayrton had said as to the interest of 
the model exhibited. The question is, is there anything 
in the aro which acts asa source of ang | to the circuit, 
either as a negative resistance or as an adjuvant electro- 
motive force? Mr. Frith’s experiments do not give us 
any hint as to the point where the negative resistance 
occurs, and the absence of any such energy-giving portion 
of the arc is rendered probable by the fact that the arc 
itself is hotter than the crater. In reply to Mr. Carter, 
the anomalies which occur with cored carbons are so 

tb as to prevent any argument being based on their 

haviour. 

The chairman (Captain Abney) said that the mere fact 
that the quantity 4 had been defined in two distinct 
~. showed that the definitions would have to be modi- 
fied in some way. 





Tue Srrarrs or Maceittan.—A Chilian company is 
being organised for working a flotilla of powerful tug-boats 
in the Straits of Magellan. It is believed that these tug- 
boats will be largely used by vessels desirous of passing 
through the straits direct instead of making a tedious 
passage round Cape Horn. 





He (the speaker) in- | 8° 





THE PORT OF HAMBURG. 


The Maritime Position and the Principal Features of 
the Port of Hamburg.* 
By Herr Franz ANDREAS Meyer, Engineer-in-Chief 
of the Free and Hanseatic City of Hamburg. 


In the fifth century of our chronology a number of my 
Lower-Saxon countrymen left, on three sturdy crafts, 
theee lowlands to assist the Britons against the Picts and 
Scots. I cannot blame those Anglo Saxons for not re- 
turning to their rude lacustrine habitations and dark 
forests of the flat North German coast; no doubt they 
found it more preferable to remain in the sunny isle of 
Albion surrounded by the blue ocean. These emigrants, 


ed | though, have not been lost to their native tribe; on the 


contrary, they raised a race akin to us, who have always 
sympathised with them. : 

The mighty spreading of the Anglo-Saxon race, enabling 
Great Britain to become a pioneer in the civilisation of the 
whole inhabited world, was shared by the Lower Saxons of 
the German coast, who had of old essayed similar tasks, 
at the period of the middle ages, —— they of the 
Hanse towns, of which the city of Hamburg claims its 
horourable name up to this day. Later on, at the time of 
the Reformation, when the political distress of our large 
and beautiful country took larger dimensions, Hamburg 
had to keep up its commerce under rather difficult cir- 
cumstances, and it was at this period that the English 
achievement in successfully increasing civilisation was of 
great advantage to our town, as it could in many ways 
rely thereon. In Hamburg, where we are now reaping 
the good of a united Germany, we cannot, therefore, for- 
get these advantages offered to us by our English neigh- 
bours, who are connected to us by the most intimate 
relations of commerce, customs, and religion, and thus we 
are delighted that a highly respected party of that nation 
have felt the necessity of paying us a visit, in order to 
find out what has become of the settlements of our mutual 
ancestors in the course of many centuries, 

There can scarcely be any one so aged among our most 
esteemed guests from Great Britain as to have personally 
any remembrance of the time of Hengist and Horsa, nor 
is any contemporary to be found here. The chronicles of 
that period having also preserved no record thereof, we 
can only suppose that at that time, on the spot where 
Hamburg now lies, no town-like settlement existed, 
The North Sea, without doubt, sent its waves far up the 
estuary of the Elbe, even up to the Saxon Forest, where 
our great Altreichskanzler, Prince Bismarck, has now 
taken up his abode. In this wide bay the seafaring and 
fishing Lower Saxons could not offer any sheltered anchor- 
age to their ships, but were compelled to moor them in 
the creeks, which here discharge their waters into the 
Elbe from the Holstein Highlands. Their dwellings 
were to be found on the wooded and lovely banks of the 
Bille, coming from the Saxon Forest, and on the Alster, 
winding its way through Holstein, till Charlemagne, at 
the beginning of the ninth century, built a stronghold, 
very near the place of this assemblage, containing a 
cathedral—more or less an ecclesiastical Hamburg—the 
Holy Ansgarius being the first bishop. From the 
windows of the ‘‘ Patriotic Building” may be seen the 
monument of this venerable man erected on the bridge 
called Trostbriicke, which crosses the oldest outlet of the 
Alster into the Elbe. On the other side of this oldest 
bridge the valiant Counts of Schaumburg, figuring in the 
Crueades as well as in exploits against the Danes, h 
their stronghold, the ‘‘ New Burgh,” which the benignant 
Adolphus III. of Schaumburg sacrificed in the twelfth 
century to the Hamburg citizens for the erection of ware- 
houses and the laying out of the first harbour. You will 
now see on the ** Neue Burg” the offices of your associate 
Herr Lzisz, and in the place of a former chapel, dedicated 
by fishermen to St. Nicholas, the beautiful Gothic struc- 
ture of St. Nicholas Church, built by the eminent English 
architect, Sir George Gilbert Scott, after the great fire of 
1842, the spire of which, having a height of 482 ft.—36 ft. 
less than the total length of the Hamburg-American liner 
Fiirst Bismarck—is surpassed by only a few spires in the 
world. 

By embanking the marshes situated further south, the 
town, including the harbour, was by degrees drawn out of 
the region of the Alster nearer to the Elbe. At the same 
time the River Elbe was brought nearer to the town by 
means of most ingenious cuttings. ; 

Everybody visiting Hamburg before the time of the 
and structural changes, called forth from 1883 to 1888 
in consequence of incorporation with the German Customs 
Union, will surely remember the fine roads of the harbour, 
stretching before the embankments of the river to the 
height of the ‘‘Stintfang,” and from its summit, which is 
crowned by the buildings of the Imperial German Obser- 
vatory for nautical and meteorological purposes, they 
will not have forgotten the exquisite view over the har- 
bour and the river. . 

The effects of the severe sufferings caused by the occu- 
pation of the city by the armies of Napoleon, in 1813-14, 
and the compulsory contributions levied on the inhabi- 
tants, may be traced far into our century, and it was only 
by the introduction of railways and steamships; by the 
removal of the fortifications restored by the French when 
in possession of the town; by the rebuilding of one-fifth 
of the city, reduced to ashes in the great fire of 1842, that 
those features were gained which give to our city its 
present appearance of a great maritime metropolis. 

The principal latest reorganisation has been made by 
transforming the harbours and making new commercial 
arrangements called forth by the Customs Union of the 
new German Empire, and these have only been finally 
completed within the last years. b we are aiming at 
now is a thorough rectification of the Lower Elbe to 





* Paper read before the Institution of Naval Architects, 
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further improve navigation, and thus to allow big vessels 
of the latest type to pass the bar between Hamburg and 
Brunshausen. By effecting this the favourable situation 
of the largest Continental seaport, even now accessible 
to vessels drawing 24 ft. and upwards, will be com- 
pletely utilised for universal trade. You will be able 
to form an opinion on this fact by my showing you 
the present arrangement of the port in connection with 
the means of conveyance; I shall, however, omit all 
historical retrospect. . 

At the mouth of the Elbe in the North Sea the river 
has a — sufficient for any draught. Coming from 
the Dutch Islands along the German coast, and oe 
to soundings of 12 to 14 fathoms depth, you will be | 
safely into the mouth of the Elbe. Even above Gliick- 
stadt, z.¢., about 40 nautical miles further up from the 
proper mouth, the channel maintains throughout a 
trough-shaped character, running in two mighty concave- 
shaped lines. The lower one is directed towards the 
banks of the Hadeln and Cuxhaven; in its grandness it 
will scarcely be surpassed by any river in Europe. In 
this part of the river the North Sea-Baltic Canal (Kaiser 
Wilhelm Kanal), navigable for vessels up to 29 ft. 
draught, enters from the right bank ; and nearly opposite, 
at Cuxhaven, belonging to Hamburg, there has been laid 
out a grand tidal basin with a depth of 26 ft. at ordinary 
low water, and a tide of 9 ft., allowing the largest steam- 
ships to enter and leave irrespective of conditions of tide. 
In the course of next year everything will be completed, 
and the greyhounds of our Hamburg-American line will 
then start from this point. 

Vessels with the deepest draught get up the Elbe now 
without lighterage as far as Brunshausen, 16 miles below 
Hamburg. Up to Hamburg, vessels with a draught of 
24 ft. may always come up at normal tides, but the new 
harbour basins here have been constructed in such a 
manner that they may be deepened, the removal of the 
bar between Hamburg and Brunshausen being only a 
question of time. 

As at Hamburg the ordinary tide rises only 6 ft., all 
our harbours could be laid out as tidal basins. The 
estuary changing at our port—68 miles from the mouth 
of the Elbe—into the real bed of the river, it may be said 
that Hamburg is situated just on the right — of the 
river, as here the navigation of ocean vessels and river 
craft meet, and, therefore, allow transhipments from the 
ocean to the interior with great facility. By means of an 
upper course of 650 nautical miles in length, navigable 
far into Bohemia, in connection with numerous affluents 
and ship canals, the River Elbe has opened to the Ham- 
burg trade a large interior of country, not only in the 
German Empire, but also in the Austrian Monarchy. 

The importance of this position of the port of Hamburg, 
and the development of transhipment between ocean and 
river trade, will be better apparent by the following 
figures, The tonnage of ocean vessels trading to and from 
Hamburg has increased in the last 30 years from 1,200,000 
registered tons to 6,200,000 registered tons, and in the 
last 12 years doubled its amount. The quantity of goods 
passing from Hamburg to the interior by means of river 
craft has increased in the last 30 years from 330,000 tons 
to 2,400,000 tons ; in the last 12 years even twice as much. 
On the other hand, the import of goods floating down to 
Hamburg is now yearly 2,000,000 tons. _ 

That the shipping trade of Hamburg is equal to that 
of the largest seaports of the North Sea and the Channel 
will be understood by comparing the total number of 
sea-going vessels that arrived in 1894 at the following 
ports : 

Rotter- 
Hamburg. Bremen. Antwerp, dues Havre. 
Vessels 9,165 4,178 4,721 5,109 6,602 


Registered 
tons ... 6,228,821 2,172,075 5,002,704 4,143,403 2,860,303 


Of the above-mentioned vessels arriving ab Hamburg, 
6500, or nearly 70 per cent., are steamers with nine-tenths 
of the total tonnage. 

In some English ports these figures are surpassed, but 
then it must be borne in mind that in England coasting is 
done on a much larger scale. Excluding coasting traffic, 
the shipping trade of London is 50 per cent. higher than 
that of Hamburg ; from this point of view the figures are, 
for vessels arriving from foreign ports in 1894, viz, 


Hamburg. London. Liverpool, 
Vessels... eae 6,354 10,384 3873 
Registered tons 5,699,547 8,301,868 5,492 327 


The mechanical arrangements for the accommodation 
of vessels and for the handling of goods in Hamburg have 
assumed their present-day appearance only after the 
complete extension of the system of railways in Germany 
about the year 1860. Up to that time, steamers were 
compelled to land or to receive cargo by anchoring in the 
river and discharging into barges which brought their 
goods, by means of numerous canals, to the different 
warehouses scattered in various _ of the town. I may 
add here that the arrival of the first steamer in Hamburg 
= _— in 1816 ; it was the Lady of the Lake from your 
island. 

In 1865, the first basin for seagoing vessels was dug out 
of trenches belonging to the former fortifications, and 
secured by a timber embankment. The quay was pro- 
vided with open goods sheds, rails were laid connected 
with the terminus of the Berlin line, and the arrange- 
ment was completed by a number of portable steam cranes 
of the well-known Brown Brothers’ type. Within 10 
years the flats of the Grasbrook were covered by basins of 
a similar kind, amounting in total to a length of 26 miles 
of quay walls, the old picturesque roads of the harbour, 
with its forest of masts, remaining still in use. When the 
city of Hamburg, in 1881, resolved to enter into the 
Customs Union of the German Empire, its old conditions 





of a ‘‘ free city” underwent a change. An area of about 
2500 acres of the port, with jts storehouses for transit 
— was separated from the former business and resi- 
— city and rebuilt into a uniform free port dis- 
ric. 

In carrying out this plan the modern harbour con- 
struction was practically completed in connection with 
the inland railways, ending at the upper boundary of 
navigation for seagoing vessels, which is the bridge 
of the Hanover line of rails crossing the Elbe. At 
the same time the marshes on the left bank, which were 
previously laid up and extended to the boundary with 
Hanover, were included, giving in all 10.5 miles of quays 
for seagoing vessels with railroad tracks and sheds, the 
latter covering an area of 1,900,000 square feet. All 
harbours are open tidal basins, as much as possible 
parallel to the course of the river, and acb at the same 
time as reservoirs for regulating the channel, while they 
narrow towards their entrances in order to avoid silting 
up at these points, 

The extensive quays are constructed of masonry, and 
provided with railroads, streets, long rows of sheds, and, 
of late, with a great number of portable steam cranes, 
elevated upon large wrought-iron frames, which span the 
rails, and allow the trains and cars to pass underneath. 
The largest crane of the port lifts 150 tons. For the 
future development of the harbours the western part of 
the left bank, which still belongs for a good way down 
the river to Hamburg, is reserved. 

The large Hamburg dockyarde on the left bank, of 
which those of Messrs. Blohm and Voss and the Reiher- 
stieg-Schiffswerft are especially prominent, are included 
in the area of the free port, thus keeping the vessels, 
whilst building and repairing, free of duty. Also several 
large basins for the accommodation of river craft have 
been arranged in the precincts of the free port, in order to 
facilitate transhipments between seagoing vessels and 
river craft, 

Constant care is taken for the river service of our 
port, by reforming the courses of traffic, providing for 
new harbour basins within the Customs boundary line, 
and by erecting landing stages. An extensive network of 
canals is connected with the tributaries Alster and Bille. 
These canals are situated in the embanked lower parts of 
the city, and are connected with the Elbe locks. By 
means of these canals, the transport of goods by water is 
made possible to many residential and business parts of 
the city, and to industrial works situated at a ter dis- 
tance from the river, inthe Customs Union. During the 
period of the construction of the works necessary for the 
accession to the Customs Union, not less than 4.6 miles 
of quay walls for river service have been carried out, 
mostly in embanking the Zollkanal, which separates the 
free port from the part of the city included in the Customs 
Union, and in embanking those canals bounding the ware- 
houses of the free port. 

Warehouses became necessary in consequence of the 
incorporation of the town into the Customs limits, in 
order to allow merchants to store goods for their 
outward tradein connection with offices in the immediate 
vicinity of the centre of Hamburg trade, the ancient 
merchants’ houses having been included within the 
Customs boundary. The space required for the said pur- 
pose was created by purchasing a certain portion of the 
town inhabited by 20,000 persons, upon which, after pulling 
down all houses, a building site was created measuring 
10 acres net. The warehouses of the free harbour terri- 
tory are partly erected by a company (Lagerhaus Gesell- 
schaft), partly by Government. ey contain five to six 
storeys and a cellar, each for warehousing goods, and are 
administered by the company above mentioned. They 
offer room for storing goods covering about 3,230,000 
square feet surface, of an average bearing capacity of 
1.5 tons per square yard of ground surface. Fora further 
increase of the number of warehouses, which at present 
seems requisite, an area of about 5.4 acres has been 
reserved (called Wandrahm-Insel). 

The central hydraulic power station of this town of 
warehouses possesses the energy of 500 horse-power, and 
delivers the water at 711 1b. pressure per square inch, 
whereby it became possible, at the same time, to con- 
struct hydraulic power hydrants for fire-extinguishing 
purposes in the streets and at all parts of the warehouses, 

In connection with this plant there is an electrical 
station of 970 horse-power, and accumulator service for 
lighting purposes and motor service for the driving of 
machines used for the manufacture of goods. 

The canals between the said warehouses can only be 
used for barges. No direct connection has been estab- 
lished between the warehouses and the quays for sea- 
going vessels, for the reason that a sea-going vessel seldom 
brings goods for only one warehouse, and that she has to 
be quickly discharged and despatched at one single berth, 
whereby the separation of goods has to be effected through 
an intermediate system of transport. Dwelling-houses 
and retail trade are prohibited within the free-harbour 
territory. 

All roads situated inside the Customs boundary, both by 
water and land, are brought round the said territory, thus 
allowing passengers and goods to pass Hamburg without 
being submitted to any examination by the Customs 
authorities, Only passengers and goods arriving by sea 
are subject to Customs control as soon as they pass the 
free-harbour limits. Coffee and dining halls have been 
erected for comfort of workmen and officials employed in 
the free-harbour territory, the said halls being under 
Government control, and they sell goods whereon duty 
has been paid. The greatest part of the mercantile busi- 
ness is transacted inside the ancient part of the = close 
to the free-harbour territory, the centre of w ich is 
formed by the Hamburg Exchange. In the immediate 
neighbourhood of the latter we have placed our fine new 
town-hall, built in German renaissance style, 





The ancient city of Hamburg was formerly surrounded 
by very high fortifications, through which only five gates 
allowed exit and entrance. The population by d 
increased to such an extent that in some quarters of the 
city there dwelt above 400 persons to the acre, and even 
the reconstruction of the part of the town destroyed in 
1842, after the great fire, did not alter this state of 
affairs. Only the wealthier classes used to live at their 
country seats on the lovely banks of the lower Elbe, the 
oe Bille rivers, sometimes at a good distance from 

e ga 

In 1862 the eg oe: amounted to about 200,000 
inhabitants. After the abolition of the old gate toll at 
that time, and after the decision to transform the city 
fortifications by degrees into public parks, to be crossed by 
radial streets, there began an unexpected development of 
the organism of the city. It was almost like an explosion. 
Beyond all the gates the buildings extended like a stream 
surrounding the Alster lake. Thus the old centre of the 
town was opened up by many straight cuts, 

_ By a removal of the wealthier classes towards the out- 
side, and an increased erection of warehouses, Hamburg 
more and more adopted the character of the City of 
London, viz., a gathering of shops and offices, whereas the 
parts surrounding the outer Alster may well be compared 
with the West End of London. The parishes situated at 
a greater distance from the Alster, towards the neighbour- 
ing towns of Wandsbeck and Altona, show the character 
of medium-sized townships. 

The population of the “city” decreases annually by 
about 1 per cent. ; but on the whole the population of 
Hamburg increases, on the average, by more than 3 per 
cent, per annum, amounting at present to 630,000. It i 
almost been impossible for the municipal works to keep 
pace with this increase. A network of sewers has been 
spread all over the town, having a total length of about 
230 English miles, whereby all drainage, including sewage, 
is passed into the strongest current of the Elbe below 
Hamburg. The water supply is regulated by means of a 
pipe service to all parts of the town, about 325 English 
miles in length. e water is taken from the river a good 
distance above Hamburg, near the Billwiirder Island, and 
the quality of it has been much improved by means of 
large settling and filter works erected within the years 
1890 to 1893. 

Two large central stations, of together about 10,000 
horse-power, supply the town with electrical power for 
lighting and motor purposes by means of cables measur- 
ing about 150 English miles, They act in competition to 
the gas works, which supply the whole town and suburbs 
with gas. We are trying to make the gas available for 
heating purposes in order thereby to solve the difficult 
question how te get rid of the soot. A well-organised 
street-cleaning brigade, established 10 i ago, looks 
after the cleanliness of public streets and squares, which 
measure at present in all 59,200,000 square feet. The said 
brigade musters 350 hands. For making house refuse 
harmless, we have recently erected at the Bullerdeich a 
‘refuse destructor,” containing 36 cells, after the ap- 
proved English system of Horsfall, Leeds. The ancient 
— walls, after the unhealthy and narrow streets situated 
behind them were pulled down, have been transformed 
into splendid parks, the last part of which is just now 
under construction, near the quarter of St. Pauli. The 
old pasture grounds, situated outside the gates, have been 
made available for football and tennis playing. However, 
the rapid extension of the town caused in many outer 
parishes a certain irregularity in the erection of buildings, 
rendering it necessary to establish an extensive plan for 
the laying out of new houses and streets within the town 
and suburbs. A new Act is now prepared in the interest 
of — welfare, limiting the speculation in new houses, 
and the right of single individuals to erect buildings as 
they choose. The said plan for the construction of new 
buildings is intended to cover an area of 15,000 acres, 
and is based upon the supposition that the density of 
—— which, within the inner city, including the 
suburbs of St. Pauli and St. Georg, is on an average 200 
persons per acre, shall nob exceed 100 in the outer 
districts. 

It may be hoped that in this way may be furthered the 
old inveterate love of the Lower Saxons of residing in 
single buildings (in English fashion), which has been so 
badly checked within the last decades by the mania of 
house speculators for utilising the building site to the 
utmost degree for large tenements. It further appears 
most desirable, by leaving a sufficiently large space in 
front of and behind the houses vacant, to further as much 
as possible the cultivation of gardens and lawns which 
flourish so well in our moist coast districts. There also 
exists an absolute necessity to take greater care than 
hitherto in regard to the proper laying out of roads, in- 
cluding footpaths, considering the always increasing dis- 
tances of the outskirts from the centre of the town and 
from each other. 

We possess, it is true, an extensive nebwork of tram- 
ways, measuring about 60 English miles in length, that 
portion worked by electricity being about 52 English 
miles in length, on which about 275 motor cars are driven 
simultaneously. However, although this method of 
transport is being steadily improved by the never- 
ceasing inventions in the field of electro-engineering, still 
it cannot master the traffic even when supported the 
—— on the Alster and the ferryboats on the 

It will be necessary to adopt different means, as in 
other large towns, to satisfy the want of quicker con- 
veyance; also the banks of the River Elbe must be 
better connected, by solidly constructed thoroughfares, 
either above or below sea navigation. From this pro- 
spective view of intended engineering works, you will 
recognise, gentlemen, that labour never ceases, It is an 
old rule that life and rest exclude each other. This leads 
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to the consequence that you never can build your house 
quite ready, it may then be the “‘ old-age house,” wherein 
you intend to end your latter days. I firmly believe, 
gentlemen, that Hamburg has no intention whatever to 
sit down as yet for her ‘old-age rest.” : 

As long as there is any space left at our disposal for 
harbour purposes, and as long as the River Elba can be 
kept navigable from the mountains down to the ocean, 
so long there will never cease to exist at this placa a 
brisk industrious life filled with trade and commerce. In 
what manner the city of Hamburg may—perhaps within 





ashort time—have further developed by new schemes 
for trade and intercourse, or may be altered in conse- 
quence of new experience gathered on the field of national | 
economy, I am unable to say, just as little as I can say | 
how you will like the present features of our town. 

And now, you gentlemen and dear colleagues who are | 
not satisfied with a quiet and contemplative sphere of life, | 
but who prefer a steady and unceasing progress in new 
building and construction, you may perhaps, I venture to 
hope, not even find it unpleasant, if you fail to meet at 
this place the comfort of a ready-built house, but find 
rather a workshop full of restlessness and labour. In 
this sense, gentlemen, I beg you on your present visit, so 
heartily welcomed by us, to return to the city of Ham- 
burg the sympathy which we old Hanseatic citizens and 
Lower Saxons cheerfully offer to our Anglo-Saxon cousine. 








THE CLASSIFICATION OF WARSHIPS. 
The Classification and Relative Power of Warships.* 
By Francis Exrcar, LL D., F.R.S., Vice-President, 

late Director of H.M. Dockyards. | 

Tue classification and the relative power of warships | 
are subjects so closely allied, that it is impossible to deal 
with one entirely apart from the other. The various 
syst3ms of classification in use, or that have been proposed 
from time to time, are based upon different standards, or 
estimates, of fighting power; and the practical value of 
the former depends upon the judgment, kaowiedge, and 
experiences brought to bear upon the latter. The highest 
authorities differ, however, with regard to the relative 
fighting values of ships of different siz3s, speeds, arma- 
ments, and arrangements for defence; and there is no 
general principle or formula for se geen to them 
which meets with approval, Although we are thus 
unable 69 find a sure guide to a rational system of classi- 
fication in the known, or admitted, fighting values of the 
ships t> ba classed, the naval authorities in each countr 
are yet obliged to classify, in some way, the ships wit 
which they have to deal. Hence has arisen diversity of 
practics, and results of classification that are often por- 
plexing. The differences of system in different countries 
make comparisons of navies, class by class, inaccurate 
and misleading ; and itis no} sufficient, in many cases, to 
know the class to which a ship belongs in a particular 
navy, in order to judge her real fighting power as com- 
pared with that of other ships of the same navy. 

It is want of uniformity in mothods of classification, 
and frequent failures of these to indicate the true relative 
fighting powers of the ships treated by them, that 
accounts, In many ca3es, for the discrepancies to be found 
in popular comparisons of naval power. 

In former times the classification of warships upon a 
basis of relative fighting power was a comparatively 
simple matter, and yet difficulties often grew out of it. 
They were first classed, in the beginning of theseventeenth 
century, according to their complements. In the middle 
of the sams century this was altered to classification 
according to the number of guns carried, and this system 
continued till 1833. All ships of war, exclusive of sloops 
and smaller craft—i.e., line-of-battle ships and frigates— 
were divided into six classes or ‘‘ rates,” the first three of 
which were considered fit for the line-of-battle. The 
ratings were altered from time totime, as the siza of ships 
and the number of guns carried were increased. In the 
beginning of the present century the “first rate” in- 
cluded all ships of 100 guns and over, or all three-decked 
ships; the ‘‘second rate,” the largest two-decked ships 
of 80 guns and over; and the ‘“‘third rate,” two-decked 
ships of less than 80 and more than 60 guns. 

The rating by the number of guns carried was altered 
in 1833 to the first method of rating by complements. 
The first rate was made to include all three-decked ships ; 
the second rate, all two-decked ships whose war comple- 
ments consisted of 700 men and upwards; and the third 
rate, all ships whose complements were under 700 and 
not jess than 600. In 1860, the year in which the earliest 
ironclads, Warrior and Black Prince, were launched, a 
new classification was ordered, which brought up the first 
rate to ships carrying 110 guns and upwards, or the com- 
plements of which consisted of 1000 men or more; with 
corresponding increases in the other rates. The comple- 
ments carried at that time in the largest British men-of- 
war reached nearly the high figure of 1200, while the 
greatest numbers to be found in cur present ships are 
below 750. The enormous increase in the fighting 
power of battleships during the last 35 years has thus 
been associated with a large reduction in the numbers 
required for manning them—a very important matter, 
whether as regards the keeping up a sufficient number of 
seamen and the cost of maintaining them, or the loss of 
x: that might be caused by the destruction of a single 
ship. 

The principle of rating was virtually the same in the 
old ships, whether it was nominally by number of 
guns or by complements ; because the complements were 
practically regulated by the number of guns carried. 
Rating might also, at that time, almost as well have been 
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based on displacement or cost, as both these factors 
varied approximately in proportion to the number of 
guns. In the larger rates the displacsment was about 
40 tons for each gun carried ; and the cost of a large line- 
of-battle ship fitted complete with masts, yards, sails, 
furniture, and sea stores was about 1009/7. per gan, in the 
ear 1832, when built at war rates, and 18 to 20 per cent. 
ess when built at peace rates. 

Where such important factors as number of guns, com- 
plement, displacement, and cost are approximately in 
direct ratio to each other, classification upon a basis of 
relative fighting power would not appear to be difficult. 
It was found in practice, however, that freedom from 
difficulty depended upon the similarity of the ships in 
the various rates, or the degree in which each rate was 
homogeneous. Confusion frequently grew up, owing to 
repeated increases of size and of number of guns carried in 
new ship3; to enemies’ ships taken in action and intro- 
duced into our own Navy wee larger in sizo for the guns 
carried than British ships with which they were rated, 
and to other cause3.* ence ib would often be found 
that certain second-rates were carrying more guns and 
larger complements than some first-rates, and similarly 
in the other rates ; and overlapping of the different rates 
would grow so fast as to necessitate periodical revision 
and reclassification. . 

The change from wood to iron as the material of con- 
struction of the hull; the rapid improvements in the 
penetrating power of guns and the destructiveness of 
their projectiles, together with the introduction of iron 
armour, led to the development of ships that could not be 
brought under the old systems of classification, or, in- 
deed, under any other simple or generally intelligible 
system. In 1872, after only 13 years of ironclad ship- 
building, when the problem of classification was much 
more simple than it has since become, Sir N. Barnaby 
proposed at the Royal United Service Institution the 
following formula for determining the comparative effi- 
ciency of ships of war: 

AxGxHx V3 
Lx 100 


| Where ra iz the weight of armour per ton of ship. 


= ae mi protected guns and ammunition 
carried. 

» H ,, height of battery port-sills above the load 
water line. 

» Vy, speed in knots on measured mile trial. 


» L ,, length of ship. 


This formula gave a measure of fighting efficiency for 
the priacipal battleships of the day, the value of which 
depended upon the accuracy of the following assump- 
tions: That the efficiency varies directly as the weight 
of armour protection per ton of ship, as the aggregate 
weight of the protected guns and ammunition carried, 
a3 the height of ports above the load water-line, and as 
ths cube of the speed; and that, other things being the 
same, handiness and quickness in manceuvring will vary 
as the ship’s length. 

Other formule have since been proposed, of much 
greater complexity, as the fighting qualities of warships 
have increased in number, importance, and variety.t The 
comparative simplicity of the problem in 1872 makes Sir 
N. Barnaby’s formula a good illustration of the difficulty 
of measuring the comparative efficiency of ships in any 
such way. Armour plating was then more uniformly 
distributed than now, and guns did not differ so much in 
rapidity of fire. Whether we take the weight of armour 
per ton of ship as above, or the thickness, for use in a 
formula, we could not bring properly into account the 
important factor of distribution of armour, which has 
become so variable, and upon which the defensive value 
of the armour employed largely depends. Then, with 
regard to guns, their value is no longer proportional 
merely to weight, calibre, weight of projectile, or any- 
thing else that could be represented by a definite nume- 
rical value. They differ in kind and in offensive power 
according to the service for which they are intended. 
The largest guns have great armour-piercing power, while 
the class of quick-firing guns are specially adapted for 
the rapid penetration and destruction of thinly-plated 
structures. The fighting value of a particular gun is 
relative rather than absolute, and depends upon the 
defence of the ships against which it is to be used. Ships 
armed with a large number of quick-firing guns would 
be useless against a well-armoured battleship, though 
most effective against lightly-plated and unarmoured 
cruisers. While such guns would have a high value— 
much higher than that of the same weight of armour- 

apne. 9 gans—against lightly-plated ships, they would 

worth little against armour plating. Hence it would 
be impracticable to assign a numerical value to the fight- 
ing power of a given armament, except in relation to 
some specified service. It could not be made suitable 
for general application to dissimilar types of ships. 

With regard to speed, there are few who would agree 
as to the exact value that should be assigned to it, and the 
rate at which fighting power is increased by increase of 
speed. If any particular rate of increase of fightin 
power with speed were now to be used in a formula o 


* In 1836 the different lists of ships’ stores had gradually 
accumulated to the number of 87, owing to there being so 
many classesof vessels in the Navy, and even as lateas 1850, 
out of 150 ships on the ‘‘ Navy List,” upwards of 50 were 
from foreign models, (Capt. S. Eardley Wilmot, R.N., 
““The Development of Navies,” Seeley and Co., 1892.) 

+ The most notable of these was propounded by Captain 
G. H. Noel, R.N., in a paper before this Institution 
in 1885, on *‘ A Practical Measurement of the Compara- 
tive Fighting Efficiency of Ships of War.” Captain 
Noel’s formula for the “figure of merit” contains 19 in- 
dependent factors. 








relative effiviency, there would probably be more who 
would object to it than would agree with it. It is impos- 
sible to determine the fighting a. of a ship by a 
formula, unless the data employed in framing it are firat 
of all proved to be correct, or are generally accepted as 
being exact enough for the purpose. 

The impossibility of assigning definite values to the 
various recognised elements of power in different ships, 
and of determining the relative importance of each to 
the others, so as to express all in terms of any one, and 
thus represent them in the aggregate by a numerical 
quantity for a given ship, has led to the adoption of 
various systems of classification in modern navies, which 
are the outcome of different opinions and ideas upon the 
matter. Thus, passing over the changes that have taken 
place from time to time since the introduction of armoured 
ships and improved armaments, the present classification 
in the British Navy is the following : 


Armoured ships... First-class battleships. 
Second-class ,, 
Third-class 

Coast defences ships. 
First-class cruisers. 
First-class cruisers, 
Second-class o. 
Third-class ss 
Partially protected ships Second-class cruisers. 
Third-class Ss 
Second-class cruisers. 
Third-class is 


The above classification comprises all fighting ships 
except sloops, gunboats, and other small craft. The first- 
class battleships include the Magnificent, Royal Sove- 
reign, Centurion, Trafalgar, and Admiral classes, and 
the Renown and Sanspareil ; the second-class battleships 
consist of the older vessels of the Colossus, Ajax, and 
Devastation classes, and the Inflexible, Superb, Alex- 
andra, Neptune, Temeraire, and Dreadnought. The 
third-class battleships are the two small vessels of the 
Hero class; the old ironclads of the Swiftsure and 
Audacious classes ; and the Sultan, Hercules, Monarch, 
and Bellerophon. The coast defence ironclads are all 
old ships, viz., the Belleisle, Cyclops, and Wivern classes ; 
and the Rupert, Hotspur, gg Glatton, Prince 
Albert, Magdala, and Abyssinia. The armoured ships 
classed as first class cruisers are the Aurora, Warspite, 
and Nelson classes, the Shannon, and the remaining few 
of the earliest ironclads built, which now include only 
the Warrior and Minotaur classes, and the Achilles. 

The method of classification adopted for the armoured 
ships is obviously not regulated by displacement, or by 
any individual feature of the ship, or element of fighting 
power. For instance, the second-class battleships In- 
fisxible and Dreadnought are of nearly 12,000 and 11,000 
tons displacement respectively; both of which exceed that 
of nine of the first-class battleships; and the Inflexible’s 
displacement is about equal to that of the Nile and 
Trafalgar. Similar departures from orderly sequence 
would be found by taking any of the various elements of 
fighting power, or a combination of them, as the standard 
of comparison.* The above classification has tes yom | 
been arrived at by judging the fighting qualities of eac 
ship as a whole, and classifying them in general accord- 
ance with their estimated values. Whether the various 
ship3 in the list have been rightly classified in every in- 
stance is a question not now under discussion. All that 
is being considered is the principle adopted, and that is 
clearly one of judgment of each ship’s qualities and 
general aes value, and not of arrangement in the 
strict numerical order of any particular quality or set of 
qualities possessed by the ships. 

_ The same remarks apply to the classification of cruisers, 
in which a large number of vessels have to be dealt with 
that vary greatly in type, and in each separate element 
of fighting power. The classes are not framed by any 


Protected ships ... 


Unarmoured ships 


-numerical standard, but by the skilled judgment of the 


Admiralty as to the general fighting value of theships. The 
element of protection has been brought into the classifi- 
cation of cruisers, We have not merely first, second, and 
third class cruisers in the British Navy, but we find asso- 
ciated with this arrangement an independent grouping 
under the three heads ‘‘ protected,” “ partially protected,” 
and ‘‘unarmoured.” Thus we have protected cruisers of 
the first, second, and third classes; and protected, par- 
tially protected, and unarmoured cruisers of the second 
and third classes, The vessels of the Leander type are 
“partially protected” cruisers of the second class, and 
the vessels of the Active, Boadicea, Inconstant, Raleigh, 
and Iris types are ‘‘ unarmoured ” cruisers of the second 
class. The term “ protected ” does not appear to be em- 
ployed here in a general sense, but merely with reference 
to the deck near the water line. A ‘‘ protected” cruiser 
is one whose deck is plated over its entire length with 
deck armour; a “partially protected” cruiser is one 
whose deck is only so protected over a portion of 
its length; and an ‘‘unarmoured” cruiser is one whose 
deck is not covered with plating of sufficient thickness 
to be worth considering. The total protection to decks, 
guns, ammunition, and fighting arrangements now fur- 
nished to ships of the cruiser types varies so greatly, both 
in nature, amount, and defensive value in different cases, 
especially since the introduction of large quantities of 
vertical armour as casemates, that it has become more a 

uestion of the protection as a whole than of the mere 

eck armour, whether a particular vessel may be said to 
be “ protected,” ‘‘ partially protected,” or “‘ unarmoured,” 
Even then it would depend upon the sense in which the 





* This is shown by figures given in the paper on 
‘Elements of Force in Warships,” read before the 
Royal United Service Institution, by Admiral Colomb, 
on March 18 last, 
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term is used whether the protection could, in any case, 
be considered more than “‘ partial.” ’ : 

In the United States and Italian Navies an opposite 
system is followed. The ships are there classed in the 
official lists in order of displacement, irrespective of typs 
or fighting qualities. The fighting ships of the American 
Navy, excluding only torpedo-boats, tugs, sailing ships, 
and receiving ships, are divided into four “rates.” 
first rate i all over 5000 tons displacement, the 
second rate all between 3000 and 5000 tons, the third rate 
all between 1000 and 3000 tons, and the fourth rate all 
below 1000 tons. The various types to be found in the 
respective rates are: In the first rate, first and second 
class battleships, armoured cruisers, and protected 
cruisers; in the second rate, protected and partially 
protected cruisers, the larger monitors, and a wooden 
cruiser of 3250 tons displacement and 733 indicated 
horse-power ; in the third rate, single-turret monitors, 
cruisers, gunboats, a harbour defence ram, and a des- 
patch boat ; and in the fourth rate, cruisers, gunboats, a 
dynamite gun vessel, a transport, and a cadet practice 
vessel, The fighting ships of the Italian Navy are 
similarly divided into seven classes in order of their dis- 
placements. The first class includes all vessels over 9000 
tons displacement; the second class, all between 6000 
and 9000 tons; the third class, all between 4000 and 6000 
tons ; the fourth class, all between 3000 and 4000 tons ; 
the fifth class, all between 2000 and 3000 tons; the sixth 
class, all between 500 and 2000 tons; and the seventh 
class, all below 500 tons. The torpedo flotilla is also 
divided into four classes: The first class comprises all 
over 100 tons displacement; the second, all between 60 
and 100 tons; the third, all between 30 and 60 tons; and 
the fourth, all below 30 tons. 

The German system of classification ijlustrates a com- 
promise between that of the British Navy, which is based 
upon @ general consideration of types and all-round 
fighting qualities, without reference to any numerical 
basis cr conditions, and that of the United States and 
Italian Navies, which is the purely numerical one of 
classification by displacement. The fighting ships of the 
German Navy are primarily grouped under the principal 
types, viz, ironclads, ironclad gunboats, cruisers, and 
gunboats ; and these types are subdivided as follows: 
Tronclads are of four classes; the first class consists of 
vessels of over 10,000 tons displacement, the second class 
of vessels between 7500 and 10,000 tons, the third class 
of vessels between 5000 and 7500 tons, and the fourth 
class of vessels between 3000 and 5000 tons. The first 
three classes are denominated ‘‘seagoing,” and the 
fourth “‘ coasting.” Ironclad gunboats are ironclads of 
less than 3000 tons displacement, and these are a!so 
denominated ‘‘coasting.” Cruisers are of four classes. 
The first class consists of vessels with side armour and 
deck armour, and whose main armament consists of guns 
which are at least 21 centimetres in calibre; the second 
class, of vessels with deck armour, whose main armament 
consists of guns at least 15 centimetres in calibre; the 
third class, of vessels with deck armour, whose main 
armament consists of guns of less than 15 cantimetres in 
calibre; and the fourth class, of vessels having a dis- 
placement of at least 1000 tons, without deck armour, 
and whose main armament consists of guns less than 
15 centimetres in calibre. Other fighting vessels, not 
torpedo-boats, whose displacement is less than 1000 tons 
are classed as gunboats. . 

We thus find two different principles adopted in the 
methods of classification referred to. The British and 
German methods arrange the vessels in a few typical 
groups according to the nature of the service for which 
they are intended ; while the United States and Italian 
methods group them according to size, irrespective of 
type or fitness for particular kinds of service.* The 
question is whether it be more useful and intelligible on 
the whole, to classify with reference to type and to 
suitability for different kinds of service, or to attempt 
some numerical system upon size, speed, armour, 
armament, or other element that could be expressed in 
figures, or upon a combination of these, independentl 
of considerations as to type, or of the service for whic 
individual ships are best adapted. Admiral Colomb’s 
exhaustive analysis of the elements of fighting power in 
the typical ships of the British Navy, and the very full 
statements he recently laid before the Royal United 
Service Institution in tabular form, prove that the latter 
course would be certain to lead to unprofitable and 
anomalous results. It may suffice to mention, by way 
of illustration of this point, that the seagoing armoured 
battleships in the British Navy vary from 6200 to 
14,900 tons in displacement, and the first-class protected 
cruisers from 7350 to 14,200 tons; and also that the 
external wood and copper sheathing of the largest ships 
adds 500 to 600 tons to their displacement and increases 
the weight of hull by practically the same amount, 
thus ding to the displacement without enabling 
any of the elements of fighting power to be increased 
by additions of weight. The advantage afforded by sheath- 
ing, and by the increase of displacement it involves, is 
that of reducing loss of speed after a ship has been some 
time out of dock. This gives, of course, an increase of 
fighting power, as re s speed, after she has been 
afloat long enough to fall off sensibly in speed if un- 
sheathed ; but it would be very difficult to represent the 
value of this in figures, especially as the speed would be 
greater, without the sheathing, for some time after un- 
docking, in consequence of the lesser displacement. The 
figures for displacement would obviously furnish no de- 





* Although this is so in the official lists it is probable 
that in practice the various ships are dealt with and con- 
sidered according to the type to which they belong, viz., 
as battleships, armoured cruisers, protected cruisers, &c. 





finite clue as to the type of any of these ships, or as to 
relative fighting power, The same considerations would 
be found to apply to any of the elements of fighting 
power enumerated in Admiral Colomb’s tables, if it were 
proposed to take one of them, or any combination of them, 
instead of pe. ypc ment as a basis for comparison. 
Battleships and cruisera are designed for different ser- 


he | vices, and different modes of fighting, and their respective 


combinations of fighting qualities cannot be treated as 
exchangeable quantities, or quantities that could be ex- 
pressed by a common measure in a formula for deter- 
mining the fighting power of ships. 

The more the question of classification is studied, the 
more certain it appears that the best and the most prac- 
tical and intelligible system, on the whole, is to first 
group warships under a few leading types, according to 
the service for which they are designed, and afterwarda 
to classify each type according to the best estimate that 
can be formed of the relative fighting power of the ships 
that compose it. Ifthe types could be arranged so as to 

Jhomogeneous as regards the principal features of 
design, and each ree of ships that differ only in 
size, sp3ed, and in degree of offensive and defensive 
power, the problem of classification upon this basis would 
be simple. The types would naturally be: (1) Armoured 
seagoing battleships ; (2) Armour-clads for coast defence ; 
(3) Cruisers with side armour at the water line; (43 
Cruisers without side armour at the water line, but with 
armoured decks; and (5) Unarmoured cruisers. HE 
type would be classified ee according to the re- 
lative fighting power of the ships composing it, and 
without reference to others. Thus, armoured seagoing 
battleships would be divided into classes, such that the 
first would consist of those ships that come up to the 
highest standard in each of the essential elements of 
fighting power —— for the type; the minimum o 
each, 1.e.—of speed, steaming distance, armour protection, 
armament, and others—being fixed according to what is 
judged by the standard of the day to be necessary; the 
second class would consist of the remaining ships which 
come up to a certain lower standard; and so on for the 
others. This appears to be practically the system adopted 
in our own Navy for oe the seagoing battleships 
and the cruiser types ; and in the German Navy for classi- 
fying cruisers; but battleships are classified in the latter 
by their displacements. 

The chief mage common to this or any other system of 
classification is in dealing with ships that, through age or 
exceptional features of design, do not naturally fit in with 
any division of the type, and can only be classed with 
others from which they differ in an important degree. 
We thus find the Penelope classed as a coast defence 
ironclad, not because she is a typical vessel for the pur- 
poses of coast defence, but because, owing to the ineffi- 
ciency of her armour and armament, as measured b: 
the present standard, and to her low spsed and small 
coal capacity, she could not be ranked with seagoing 
battleships. For similar reasons the Warrior and Mino- 
taur classes, and the Achilles, have been at length supe 
out of the list of seagoing battleships—of which the 
were the chief ornaments 30 yeara ago—and pl 
among the first-class cruisers ; nob because they could be 
regarded as model cruisers, but because they no longer 
come up to the lowest standard admissible for battleships. 
Such anomalies are bound to occur with any system of 
classification whatever, so long as improvements continue 
to be made in the materials used for ships’ hulls and 
machinery, in marine boilers, in propelling and auxiliary 
engines, in armour plating, guns, and other essential 
features of construction, equipment, and armament. We 
could only preserve a uniform classification, that would 
be free from anomalies and difficulty, by stereotyping the 
various classes of ships, and allowing of no departure from 
them. This would be an ideal state of things for naval 
constructors, and for naval officers in time of peace ; but 
it would, sooner or later, be fatal to the latter and to 
their country in time of war. No one could seriously 
contemplate such a possibility, either for our own or any 
future time. We are forced to keep moving ahead and 
to utilise as fast as possible all the improvements that 
are so often made for increasing the efficiency and the 
power of warships. The rapid change that goes on, and 
causes the older ships to become relatively weaker and 
weaker every year, makes it advantageous, for economic 
reasons, as well as for keeping the standard of each ty C) 
and class of fighting ship at the highest average possible, 
to apply the money available for expenditure upon 
matériel almost entirely to new construction, and to spend 
very little upon the reconstruction, or the bringing up 
nearer to date, of old ships. 

Apart from the question of classification, however, that 
of the relative fighting power of ships of different types, 
dimensions, and arrangements has always attracted atten- 
tion, by virtue of its intrinsic interest and importance ; 
and it has had much labour and rs armen f expended upon 
it, without any definite or satisfactory result. Ib has 
recently been revived by Admiral Colomb, in the 
papers read before this Institution in London last ear, 
and at the Royal United Service Institution in March 
last, already referred to. Admiral Colomb says, with 
reference to fixing upon a standard of comparison, 
**there would be great difficulty in erecting any true 
standard, or even one that would be generally accepted. 
... 1 think we must, for the present, content ourselves 
with the comparison of certain elements.” The elements 
of power considered by him in the paper read before this 
Institution were the primary ones of speed, coal supply, 
coal endurance, number and calibre of guns, number of 
torpedo tubes, and armour. The opinion formed b 
Admiral Colomb, after comparing the fighting capabili- 
ties of ships of various types and dimensions, was, “‘ that, 
in some way or other, we do not get a full proportionate 


ach | given ship, in the aggregate, depends upon t! 


f | argument,* viz., the first-class battleship 





elements of force decrease proportionately to the dis- 
placement.” 

The relative fighting power of ships, similar in type 
but differing in dimensions, is an important question, an 
economic as well as a tactical one, The cost of a ship 
increases ata rapid rate with growth in size—roughly, 
in pegs to the displacsment in similar typss—and 
if the fighting efficiency cannot be increased in the same 
ratio, it only remains to be considered whether the addi- 
tion, such as it is, is sufficient to give an absolute power 
to the largest ships that is worth more as a concentration 
of force than a power nominally greater in the aggregate 
distributed over a larger number of ships, each indi- 
vidually inferior in one or more of the essential qualities 
of speed, steaming distance, armament, armour protec- 
tion, &o, It does not necessarily follow that, if the 
fig hting power of a given type of ship cannot be increased 
in the direct ratio of the displacement or cost, the gain 
in absolute power that might be obtained is therefore nob 
worth the sacrifice it entails. 

Perhaps the question would be better understood if we 
considered the manner and, to some extent, the degree 
in which increase of tighting power can be obtained in a 
given type of ship by increase of dimensions and displace- 
ment. Fighting power in its various forms of offence 
and defenca, as well as s and steaming distance, can 
only be obtained by additions to the gross weight of a 
ship and her displacement ; and the fig os power of a 

© proportion 
of the load displacement that is available for producing 
it. Admiral Colomb infers from his tigures that all the 
elements of power decrease, in typical ships of tha 
British Navy, proportionately to the displacement. I 
find, however, on looking into the matter that, if we take 
the vessels to which he specially refers in support of his 
ajestic, of 
14,900 tons displacement ; the first-class protected cruiser 
Theseus, 7350 tons; the second-class protected cruiser 
Mersey, 4050 tons; the third-class pro cruiser 
Medea, 2800 tons; and the torpedo gunboats Salamander 
and Grasshopper, of 735 and 525 tons displacement re- 
spectively, the weight of hull complete, without armour 
on sides or decks, and without propelling machinery, 
armament, ammunition, appliances for working and 
firing the guns, coals, and sea stores, is practically pro- 
portional tothe displacement. In fact, about 40 per cent. 
of the displacement would be a close approximation to 
the weight of the hull, as fitted complete and equipped 
with anchors, cables, boats, &c., but without sea stores, 
in the battleship and the three cruisers named. It would, 
however, be more—nearer 50 by: cent.—in the torpedo 
gunboats of the Salamander and Grasshopper classes ; but 
even this variation disappears in the new torpedo-boat 
destroyers, in which 40 per cent. would again be a close 
approximation to the weight of hull. 

‘he same approximate uniformity in the ratio of weight 
of hull to displacement is found in other classes of battle- 
ships and cruisers ; and this exists to such a degree as to 
make it appear that special efforts are made—as, indeed, 
would be expected—as the various types of ships are 
increased in size, to keep down additions of gen go by 
improved structural arrangements, better quality of work- 
manship, and the use of stronger materials, 

The result is that the margin of weight available for 
propelling machinery, coals, armament, ammunition, 
armour defence, and other elements of fig ting power, is 
approximately proportional to the displacement in the 
principal types of ships in the British Navy. The weight 
available for the development of each element of fighting 

ower is thus also in proportion to the displacement. 
Suppose, therefore, that a given type of ship is increased 
in size, keeping the same proportions of length to breadth 
and to draught of water and the same form, and that 

element of fighting power is increased by the 

amount due to proportional additions to the weight 
allotted to each, and that none are increased relatively at 
the expense of others, we should then obtain the follow- 
ing general results : 
_ 1. Speed.—The weight of propelling machinery bein 
increased in proportion to the displacement, the indica‘ 
horse-power usually increases in the same proportion, 
within ordinary limits, in ships of the same bt a This 
would give a slight increase of speed with moderate in- 
crease of size. If we allow for the increase of power and 
speed with dimensions, in ships of similar underwater 
forms, in accordance with Froude’s law of comparison, 
we should have, in well-formed ships, about 10 per cent. 
increase of speed, with double the displacement and 
double the engine power. This would be under the con- 
ditions, however, of no interference with increase of 
speed by reducing the proportionate draught of water, or 
with the weight of machinery per indicated horse-power 
by reducing the proportionate number of revolutions of 
the engines. As there would often be some restriction 
in one of these directions, or both, by such an increase a3 
that of doubling the displacement, the increase of speed 
named must be regarded as a limit, possible only of being 
reached under favourable circumstances, 

2. Coals.—The weight of coals being assumed in pro- 
portion to the displacement, it would increase in the same 
ratio as the engine power; and the increase of steaming 
distance at full speed in the larger ship would be at the 
same rate as the increase of with the same type of 
boilers and machinery. At the same speeds the steaming 
distance would be somewhat greater. 

3. Armament and Ammunition.—The number of 
with appliances for working them, and a given number 
of rounds of ammunition per gun, would increase in pro- 


portion to the displacement; or a reduced number of 


¥ | guns of larger calibre would be substituted, of an equal 


aggregate weight. 





value from increase of displacement ;” and that ‘‘all the , * See Table on page 157, vol. xxxvi. of Transactions I.N.A, 
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4. Armour Defence.—The areas of side armour and deck 
armour would increase approximately as the square of the 
linear dimensions in similar ships; so that, by employ- 
ing a weight of armour in proportion to the displacement, 
the thicknesses of corresponding portions would increase 
as the linear dimensions. With reference to barbettes 
and casemates, the thickness of armour would be increased 
in the same ratio as the linear dimensions if the number 
were not increased—as it generally is not in the case of 
barbettes—and if the dimensions required for larger guns 
varied as the linear dimensions of the ship; or, the num- 
ber could be increased, keeping the thickness of armour 
the same, where the number of protected guns increased 
with the displacement, as might happen with case- 
mates, 

Tt thus appears that the results, in the main, of increase 
of size in the various types of ships, when the weight of 
the complete hull“ without armour, propelling engines, 
cosls, armament, and ammunition varies, as it approxi- 
mately does in typical ships of the British Navy, directly 
as the displacement, are the following: A slow rate of 
increase of speed ; a somewhat faster rate of increase of 
steaming distance at the same speeds ; an increase in the 
weight of armament and ammunition, including fittings 
and appliances for working and firing the guns, in pro- 
portion to the displacement; and an increase in the 
average thickness of side and deck armour in proportion 
to the increase of linear dimensions, and in the weight of 
armour on barbettes, casemates, conning towers, &c., in 
proportion to the increase of displacement. If one or 
more of these items be altered in a different manner, the 
increase or reduction of weight involved must be allowed 
for in the weights of the others, 

It must not be assumed, however, that there is no limit 
to the increase of fighting power in ships with increase 
of size. There is one condition alone which would form 
an absolute limit, if dimensions were to be increased in- 
definitely, and which already reduces the fighting power 
that might otherwise be obtainable, in ships of dimensions 
now built. The condition referred to is that of draught 
of water. The maximum of draught is 27 ft. 6in. for 
battleships in the British Navy; while it is generally 
considered necessary for cruisers to have less draught. 
The increase of draught of water has been very small in 
battleships since the building of the Devastation and 
Thunderer more than 20 years ago, in proportion 
to the increase of length and breadth. The effect of this 
is that in ships of similar proportions the rate of increase 
of displacement is little more than that of the square 
of the linear dimensions, instead of being as the cube. 
Tt is remarkable that, in view of the extent to which the 
displacement has been kept down in recent ships by the 
reduction in proportionate draught of water, it has been 
found possible to cut down the weight of hull so as to 
keep it from increasing at a faster rate than the displace- 
ment. But this cannot go on for ever, and itis inevitable 
that as ships go on growing in size, the weight of hull will 
absorb an ever-increasing proportion of the displacement, 
and the remainder that is left available for the different 
elements of fighting power will become relatively less. 
Even if structural arrangements go on improving, and the 
strength of the materials employed for the parts subject 
to the greatest stresses goes on increasing so as to com- 
pensate wholly or in part for reductions of weights, the 
loss of displacement will still be an absolute sacrifice, 
because it might be utilised for carrying more coal, or 
more armour protection, or more of some other element 
of fighting power. The real growth of fighting power 
with increase of size would also be restricted to the same 
degree ; as the true comparison is that of large ships 
having the improved arrangement, with smaller ships 
constructed in a similar manner, and not with such as 
have had weights added to their hulls, because the reduc- 
tion of draught of water and displacement did not oppose 
such an obstacle to the introduction of weight as in the 
larger ships, 

y very important element of fighting power, which 
could not well be taken account of in a formula, is that of 
internal water-tight subdivision. The qualities of ships 
of war are seldom discussed except with reference to the 
intact and uninjured condition, but as soon as ships 
begin to fight this condition would be altered, and some 
typss might very scon be seriously affected thereby. 
Careful consideration ene to be given to this element 
in judging of the real fighting power of a ship. Ib cer- 
tainly should be required of a warship that she should be 
reasonably safe after a single blow from the ram or tor- 
pedo. Beyond the question of the ship herself, and the 
arrangements made by her designers for safety in case of 
injury, there is also that of the knowledge essed by 
those in command, of her properties, and of the best 
treatment to be adopted in the event of damage of various 
kinds. A practical suggestion with regard to the latter 
was made by Admiral Wilson at our last meeting in 
London, following the Russian Admiral Makaroff, that a 
model should be made to a scale of sheet metal for each 
ship, containing all the water-‘ight subdivisions and 
loaded so as to be of corresponding weight and stability, 
with means for admitting water readily to any of the 
compartments, so that the officers could experiment prac- 
tically upon the effect of different kinds of damage, and 
the best way of safeguarding the ship. The idea appears 
well worthy of consideration. 

I trust that these imperfect remarks upon a very im- 
portant practical subject may, at any rate, be successful 
in eliciting valuable opinions from some, of the many, 
eminent naval officers and constructors, of all nationalities, 
who honour our Institution by their presence here 
to-day. 





Tue AmAzon.—The Amazon Navigation Company is 
now running a flotilla of 30 steamers on that river and its 
tributaries, 





ON SIGNS OF WEAKNESS IN TANK 
STEAMERS.* 


By Herr Orro Scuiick, Member. 


Ir is generally known that signs of weakness in steamers 
mainly appear near the midship section, and it is generally 
only here that loose rivets in the butts of sheerstrake and 
upper-deck stringer-plates, or even cracked plates appear, 
and this perfectly agrees with the theory of strength. It 
must, therefore, naturally surprise us if analogous 
symptoms manifest themselves in the ends of ships in 
such strakes of the outside plating as are about in half 
depth of the vessel. This is, in fact, frequently noticed 
in tank steamers. Experience has shown that in many 
tank steamers the riveting of butts and longitudinal 
seams which are situated about half-way of the depth of 
the hull and pretty near the after end get loose, and that 
in certain places the outside aoe is torn right through. 
This occurs with such regularity that it is possible to 








in the design, only single riveting for the longitudinal 
seams and double riveting of the butts of those strakes 
situated at the half depth should be permitted, but only 
for a certain distance in the middle of her length. But at 
the ends the riveting of the longitudinal seams should 
always be double, and treble in the butts. 

We further learn from these observations that it does 
not appear —— to reduce the thickness of the 
strakes which are at half the height of the ship towards 
the ends. If looked upon from a merely theoretical point 
of view, it is advisable to the thickness of the 
outside plating as illustrated in Fig. 3. The hatched part 
indicates the plates which are exposed to the greatest 
strain, and the thickness of which ought to be in con- 
— as large as possible, and the riveting as strong as 
possible. 

The doubling of the outside plating as a means for 
obtaining a greater strength in the direction of the 
longitudinal axis seems admissible only (for the reasons 
already given) in the upper and lower plating, because the 

















fix in advance the exact spot where, in the course of 
several years, the outside plating of certain tank steamers 
will tear. The place where this generally happens is 
marked in Fig. 1 with the letter A. 

The crack at first generally becomes observable in a 
rivet-hole, and very soon extends over the whole width 
of the plate. It occurs always exactly in the place where 
the frames change their convex shape into the concave; 
in other words, where they form a nearly straight line, 
and consequently have their greatest rigidity (see Fig. 2). 

The fact that the cracking of the plates occurs ata 
great distance from the midship section, and that this 
is regularly the case ‘in that strake of outside plating 
situated at about the half — of the ship, plainly shows 
that we have not to deal with the tensile strain produced 
by longitudinal bending. One must indeed necessarily 
come to the conclusion that it is here simply a question of 
the shearing forces which occur in the longitudinal seams 
of the plating. 

It is notorious that in a loaded girder supported at both 
ends the shearing forces have their greatest effect at the 
extremities and in the neutral axis; nearly the same 
applies to a ship’s hull. There is only this difference, that 
the maximum shearing forces are not at the extreme ends, 
but that they take effect ata larger or smaller distance 
from the ends, according to the distribution of weight in 
the longitudinal direction, and to the fineness of the lines ; 
but the maximum shearing strain always exists at the 
level of the neutral axis. 

In wooden vessels it is the wrinkling of copper sheath- 
ing that shows the effects of the shearing forces; in iron 
or steel ships the ex Sayers of weakness produced by the 
same cause are nearly unknown, except in the cases 
mentioned above. 

In the cases which have come under my observation the 
strakes of the outside plating were of an exceptionally 
great width (over 5 ft.), and it is to be assumed that this 
has something to do with the cracking of the plates; for, 
as theory teaches us, the shearing forces occurring in the 
longitudinal seams gradually increase with the greater 
width of the plates. Very likely the strong vibration in 
tank steamers helps towards the cracking of the plates. 
The fact that similar symptoms have not hitherto been 
noticed in the forepart of ships (or only to a small extent) 
is explained, partly by the smaller strain which occurs in 
the forepart of the ship, and, on the other hand, by the 
greater thickness of the bow-plates, which latter, in the 
cases considered here, are mostly thicker than usual, in 
order to form a strong bow against ice. 

The symptoms just named in every way confirm theory, 
and we can conclude therefrom that it is not always 
permissible to leave the effect of the shearing forces en- 
tirely out of consideration, as has been generally done up 
till now. Indeed, I believe that, in view of the con- 
tinuous increase of the dimensions of ships, we must not, 
in future, neglect to give our attention to this point. 

The conclusions to be drawn from these observations 
with regard to the construction of ships exposed to heavy 
strains are the following: In the first instance, it will be 
useful to have the treble riveting of the butts which are 
situated in half the vessel’s depth extended more towards 
the ends of the ship. Formerly double riveting was con- 
sidered of sufficient strength. The extension of treble- 
riveted butts towards the ends will be particularly 
required in every case where exceptionally wide plates 
are used. The classification societies generally prescribe 
a stronger riveting of the butts whenever the breadth of 
the plates surpasses a certain limit. It is evident, how- 
ever, that in doing so the prevalent intention was to avoid 
the diminution of the strength at the middle of the ship 
arising from the use of broader plates. Whenever, in a 
ship, saving of weight is one of the most important points 
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shearing strain between two adjoining strakes of plating 
is here inconsiderable. At the ship’s ends doubled out- 
side plating should, as far as possible, be avoided, unless 
it is considered right to go so far as to apply butt-straps to 
the longitudinal seams. 

[ am quite aware that the object of the above considera- 
tions is neither unknown nor of great importance. 
think, however, it will be of sufficient interest to be 
discussed here. 





InDIAN Coat.—The production of coal in British India 
last year was 3,065,500 tons, showing an increase of 
244,848 tons as compared with 1894. When the compari- 
am is extended to 1885, the increase is carried to 1,771,279 

ons. 


ALBERT MepAt.—The Albert medal of the Society of 
Arts has been awarded, with the approval of H.R.H. 
the Prince of Wales, the President of the Society, to 
Professor David Edward Hughes, F.R.S., ‘‘in recog- 
nition of the services he has rendered to arts, manu- 
factures, and commerce by his numerous inventions in 
electricity and magnetism, especially the printing tele- 
graph and the microphone.” 





WESTERN UNION TELEGRAPH.—The position of this 
great American undertaking continues satisfactory. It 
would be well, indeed, if other American companies were 
managed in an equally stable fashion. The net revenue 
of the Western Union for the 12 months ending June 30 
is estimated at 5,997,780 dols., reduced by interest and 
sinking fund to 5,023,978 dols. The dividends of the 
year will aksorb 4,767,796 dols., —— a surplus of 
256,182 dols. The general surplus of undivided ' profits 
will be accordingly increased to 7,703,657 dols. The 
policy of the directors is always to keep a substantial 
amount of undivided profits on hand, first for the purpose 
of equalising dividends, if need be; secondly, for the 
prosecution of extensions; and thirdly, for the payment 
of stock dividends later on, in representation of these 
extensions. The dividends upon the company’s share 
capital have been generally restricted to 5 per cent. per 
annum, but their great merit is that they are steady 
and continuous, while American dividends have too 
often a meteoric habit of disappearing altogether. 
It has been no_ easy matter to conduct the 
business of the Western Union, as the Americans 
are essentially a competitive people, and no very great 
amount of capital is required to develop competitive tele- 
graph enterprise. The waves of competition have beaten 
in vain, however, against the Western Union. It has 
absorbed its ——_ one after another, and has skil- 
fully utilised their lines as so many extensions of its own 
system. The Western Union was organised in April, 
1856; and during the last 40 years the United States 
have developed with a rapidity with which it has 
been absolutely necessary for the Western Union to 
keep pace. Extensions have been continually forced 
upon the Western Union directors, and are still pro- 
ceeding. In 1890-1, for instance, the Western Union 
had 715,591 miles of wire; in 18912, 739,105 miles ; 
in 1892-3, 769,201 miles; in 1893-4, 790,792 miles; and in 
1894-5, 802,651 miles. Similarly, the number of offices, 
which was 20,098 in 1890-1, increased in 1891-2 to 20,700 ; 
in 1892-3, to 21,078 ; in 1893-4, to 21,166; and in 1894-5. 
to 21,360. The company has prudently made large tariff 
reductions from time to time, the result being that while 
in 1866-7 it received rather more than 1 dol. for each 
message forwarded by it, the corresponding average 
remuneration amounted in 1894-5 to scarcely 40 cents. 
The policy of tariff reductions reflected in this compari- 
son has, however, really conduced to the strength and 
prosperity of the undertaking, as it has checked competi- 
tion and secured the company a good repute with the 
American public, ; 
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‘“‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


OComrPitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communtcated from abroad, the Names, 
&c., of the Communicators are given in italics. 

One of Specifications may be obtained at the Patent O 

Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the ti of a yplete specification, 
Pabedan ee SS em af 6 

atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


9372. V.G. Middleton and D. Neale, London. Elec- 
tric Oven. [6 Figs.] May 11, 1895.—This invention has ref: 
+o an improved construction of electric oven in which the sides and 
top of the oven are arranged to lift vertically, and the temperature 
ofthe air inside the oven is raised and maintained at any desired 
by means of the heat usually from the passage of an 
electric current through the filaments of incandescent electric 
lamps or other high resistances, or by any known electrical means 
of generating heat, an object of the invention being to avoid the loss 
of heat that obtains with ovens having doors, owing to the —— of 
the heated air when the doors areopened. The oven is divided hori- 
zontally into two parts, viz., an upper portion 1 and a lower portion 
or base la, each being made of sneet metal 2, covered on its outer 
‘side by material $ that is a bad conductor of heat, protected by 
an outer case 2a of sheet metal. The four sides and top of the 
-oven, with their non-conducting covering and protective case, 
together and constituting the upper portion 1 of the oven, are 
arranged to move vertically. For this purpose there is attached 
to an eye 4, fixed to the top of the oven, a cord 5, that is led over 
a guide-pulley 6 carried by a cross-piece 7 supported by two hollow 
-standards 8, fixed to the frame or support 9 upon which the oven 
is mounted. The weight of the movable portion of the oven is 
counterbalanced by weights 10, arranged to work in the hollow 
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standards 8, and connected by cords 11, passing over guide-pulleys 
lla, to the eye 4. By these means the upper portion of the oven 
can be easily raised by pulling on the cord 5. By providing two 
cords 6, each passing over a guide-pulley 6, the upper part of the 
oven can be easily raised from either side thereof. The lower 
portion or base 1a@ of the oven carries a rectangular metal frame 
12, which fits within the sides of the upper portion of the oven. 
This frame, which serves as a guide to the upper portion of the 
oven whilst the same is being raised and lowered, also serves, by 
means of cross-pieces fixed thereto, to carry metal trays or shelves 
upon which the articles to be cooked or heated are placed. In- 
candescent electric lamps are fixed within the upper and lower 
portions of the oven, whereby the temperature of the air therein 
can be readily raised and maintained at any desired degree. The 
number and arrangement of these lamps can be varied. By con- 
structing an oven in the manner described, the hot air within the 
upper portion of the oven will, on this portion being raised and 
lowered, rise and fall with it, and thus prevented, to a large 
extent, from escaping, whereby a more efficient and uniform 
heating of the oven is effected than is the case in ovens having 
doors as heretofore usually employed. (Accepted May 20, 1896). 


5951. J. Devonshire, London. (N. C. Bassett, Lynn, 
Mass.,U.S.4.) Suspension of Motors for 
Cars. (2 Figs.) March 17, 1893.—A are the side bars of the 
truck frame, B the wheels, C the axle, D the gear case, and E the 


























motor. Elis the lid over the commutator. Upon the front of 
the motor (i.e., that part of it farthest removed from the axle) 
are lugsI, preferably cast upon the motor casing. These lugs 


Electric | 


| 


| truck frame, which als> are epring-supported by the pedestals. 

G! are the springs supporting the bar F. A plate or washer G 
surmounts them, the whole being held together by studs G?. 
The ends of the bar F are brought back into the approximate line 
of the armature shaft of the motor. It is designed to thus bring 
the ——aes of the bar back to the plane of the centre 
of gravity of the motor taken as a whole, Bolts H provided with 
cotter pios or any other locking mechanism secure the bar F to 
the face of the motor, and in co-operation with the lugs I, sustain 
its weight. By the construction described, the axle C is prac- 
tically free to move independently of the motor £, which tips 
about its armature shaft asa centre, inasmuch as the supports of 
the yoke F are practically in that line, substantially the entire 
weight of the motor being supported by the bar. The track 
is relieved from hammer blow either from the weight or the 
inertia of the motor. (Accepted May 20, 1898). 


LIFTING AND HAULING APPLIANCES. 


13,470. C.Q. Henriques, London. Cranes, [3 Figs.) 
July 12, 1895.—This invention relates to steam and other cranes 
of that kind in which a derrick motion is provided to raise 
or lower the jib for the purpose of varying the effective 
radius of the crane. The improvement has for its object to 
provide means whereby the driver or other person in charge of the 
crane may at all times be able to ascertain accurately and at a 
glance the effective radius of the jib for the time being, and like- 
wise to inform himself by reference to the crane itself of the 
amount of the maximum load which may be carried with 
safety by that particular crane at that or any other effective radius, 
the safe load varying approximately and within certain limits in a 
ratio inversely as the effective radius. The invention conaiste in 
the combination, with the jib adjustable as to effective radius by 
derrick motion, of an index moved thereby over a scale whereof 
the divisions indicate in feet or other units of length the effective 
radius of the crane in the several positions of the jib and index, 
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and likewise the amount of the maximum load which the crane 
is adapted to carry in each of the said positions. The indicator 
scale A is an arc-sha) plate carried by astandard B, which is 
preferably mounted on the driver’s foot-plate, or other part of the 
swivelling superstructure in such convenient position as to enable 
it to be always seen at a glance by the driver or other person in 
charge of the crane without leaving his post. In the stan B 
is mounted the ehaft C of an index D, whose outer end is 
movable over thescale plate, this shaft being provided with a lever 
arm E, which ia coupled by a liok F to the adjustable jib G of the 
crane, 80 that the index will always occupy a position on the scale 
corresponding to the then vertically angular position, and conse- 
quently to the effective radius of the jib. The jib is adjustable 
about its heel pivot 7 by means of raising and lowering tackle H 
of the usual kind, and the ratio of the radius of the point of con- 
nection fof the link F to the jib to the radius of the arm E is 
such that the angular motion of the index is a multiple of the 
vertical angular adjustment of the jib, so as to permit of the scale 








| being sufficiently large and open to be easily legible from the 


driver’s post. (Accepted May 20, 1896). 


14,578. C.D. Holmes, Hull. Steam Trawl Winches. 
(8 Figs.) August 1, 1895.—Two barrels A and B are mounred 
loose on the shaft C supported in bearings in the winch side frames. 
Warping barrels E, E! are preferably attached upon the outer ends 
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of the crankshaft. The barrel A bas a brake ring A! cast with it, 





and the barrel B a similar ring B', each ring being fitted with a 


also | respectively. When requiring to wind with one barrel cal, 


and adapted to rotate with the shaft. The shaftis rotated by the 
toothed wheel H from a pinion mounted on the crankshaft, or an 
intermediate shafcnot shown. A central clutch J is also provided 
for coupling the two barrels together when the end clutches are out 
of gear. Thesliding clutch is mounted upon the — of the 
barrel A, and is raised or lowered by means of levers pivoted upon 
the flange. Theclutch is drawn out clear of the lugs projecting from 
the boss of the barrel B, and the two Is are thus disconnected ; 
but on forcing the clutch into the jaws between the projecting 
lugs, the two barrels will be securely connected ther, When 
requiring to drive the two barrels together in the direction for 
simultaneously winding in the warps or ropes, each of the end 
clutches F and G is thrown into gear with the barrels A and B 


g 


the barrel A, whilst the barrel B is at rest, the barrel B is b a 
and the clutch G is thrown out of gear. To allow both barrels to 
unwind together under the tension on the warps, the end clutches 
F and G are thrown out, and the mid or central clutch or coup- 
ling J is put in gear. To p2rmit of the barrels unwinding at 
different rates of speed, the clutch J isthrowa out. Where exactly 
simultaneously unwinding of the barrels is not essential, the 
central clutch J is dispensed with, and the unwinding is regulated 
entirely by the brakes Al and Bl, In _ 8 only one end clutch 
is ponies fan and the application of such a winch in connection 
with otter board trawl gear is illustrated by the . Fig. 5. 
The winch is mounted upon the deck of the vessel, the warp K 
from the barrel A being attached to the fore otter board L, and 
the warp M from the barrel B to the after otter board N. In 
winding in the net O both barrels A and B are driven together 
(being connected by the central clutch J) until the after otter 
board N is drawn ——- the vessel. The winoh is then stopped, 
the barrel B secured by its brake, and the mid clutch J thrown 
out of gear, thus disconnecting the two barrels. On the winch 
being again set in motion, only the barrel A is revolved, and thus 
the warp K is wound in until the fore otter board L is also brought 
alongside the vessel. (Accepted May 20, 1896.) 


17,524. J. Kirkley, South Shiel Durham. 
Safety Hook. (8 Figs.) September 19, 1895.—These im- 
provements are designed to prevent the shackle sling or other 
attachment, accidentally detaching from the hook in any ition, 
or by the load being “‘ fouled,” without the use of spring tongues, 
which are liable to get out of order from rough handling. It ia 
applicable to any form of hook, but is adapted for the 
hooks of cranes, winches, or tackle gear, used in loading or dis- 
charging cargo, when dispatch is important, and in which acci- 
dents are frequent by the hook detaching from the load, unless 
held by hand until the load is lifted—often involving ipjuriea to 
the hand of the labourer, The invention consists in fitting to the 


Fig.2_ Figs. 
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upper part or shank A of the hook a balanced “ tongue-piece” B 
80 pivoted that the nose of the “tongue-piece” automatically 
closes against the inside point of the hook, after the shackle has 
been inserted by the action of a “‘tail-piece” D. On this “ tail- 
piece” being pressed back by hand, the nose of the “ - 
piece” B clears the point of the hook C and the shackle can be 
detached, when the “‘ tongue-piece” B automatically closes the 
hook till the shackle is n inserted. When the hook is to be 
opened to detach the shackle, the operator’s hand in pressing back 
the ‘* tail-piece” D cannot be injured, it is at the back 
and clear of the shackle, whilst the “ ee D does not 
obstruct the eye of the hook, (Accepted May 20, 1896). _ 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


2254. F. Walker, Grimethorpe, and W. C. Sander- 
son, Swinton, Yorks. Electrical Appliance for 
Extr oken from Bore-holes. [3 Figs.) 
January 1, 1896.—When drilling bore-holes into rock or other 
hard mineral in sinking, heading, or similar operations for blast- 
ing purpoges, it some:imes occurs that the drill breaks when a 
tore-hole is nearly completed for receiving the blast. As the bore- 
holes are not larger than the diameter of the drill, itis difficult to 
extract by any mechanical means the remaining broken part of 
the drill which has been left within the hole, and it is therefore 
generally required to drill a fresh hole before blasting operations 
can be pleted, thus wastiog a considerable amount of time. 
Now the object of the present invention is to provide an electrical 
appliance with the aid of which the remaioing parte of broken 
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drills may be expeditiously withdrawn from their respective bore- 
holes, so as to permit a new dri'l to be inserted, and the same hole 
to be completed, thus saving time and expense. Within an iron 
cylinder A is fixed a soft iron core B, preferably circular in cross- 
fect’on, and around the core B is coiled insulated copper wire C 
which is arranged to terminate near the upper end of the core so as 
to form the terminals for the connection of the two wires + and 
— which may be connected to a secondary or other electric 


‘battery, or may receive the electric current from a lamp or apy 


other convenient source. The upper part of the outer cylinder A 
receives a water-tight brass cover a! and it screwed into it the 
end of a suitable length of gss pipe or tubing T which is prefer- 





engage with a bar or yoke F passing along the front of the motor, | friction brake. At the outerend of each barrel there are mounted 


and having its ends spring-eupported upon the side bars of the upon the shaft C sliding clutches F, G operated by hand levers, 





ably tent +t its upper end as shown at Fig. 1 to prevent water from 
falling into it, and through this tubing T the electric wires extend 
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for conveying the electricity from the battery. The lower end of 
core B is screwed into a brass cover a2 which is screwed into the 
lower end of outer cylinder A and is made water-tight. The lower 
end of core B receives a screw or bolt l1, which screws into 
lower end of core B, its head end extending on the outer face of 
brass cover a2. The upper end of core screws into an iron cover 
b2 which screws into upper end of cylinder A and through which 
the terminals pass. (Accepted May 20,1896). 


MINING, METALLURGY, AND METAL 
WORKING. 


7272, ¥. B. Last, Landore, and J. R. Wright. 
Gowerton, Glamor; Manufacture of Steel. 
[4 Figs.] April 4, 1896.—These improvements in the manufacture 
of steel consist mainly in introducing molten iron from a blast 
furnace, cupela, or the like, direct into a Siemens-Martin or Pernot 
or other a porte ten furnace, and then forcing air or steam or 
both air and steam into and through the molten charge, the in- 
jecting device being moved about in the charge so as thoroughly 
to subject it to the action of the air or steam or both. A is the 
hearth of the furnace to which molten metal is conducted by the 
metal runner a direct from the blast-furnace or cupola or other 
furnaces in which it has been reduced or melted. B is the crown 
of the furnace and C are are the reg tive arrang ts. A 
suitable blast main F and storage of air or steam or air and steam 
under pressure are provided, and from the said main are led 
flexible pipes D which terminate in nozzle pipes E of cast iron 








Fig.2. 











with an orifice of from one to two square inches cross-sectional 
area of outlet. These are protected by sleeves of refractor: 

material such as fireclay. The said pipes may be provided wit 

cocks G by which the pressure of the air or steam or both can be 
regulated so as to give the proper degree of ebullition of the charge 
during the process. As soon as the air or steam, or both, are ad- 
mitted, gas can be almost turned off, as sufficient heat is generated 
during the treatment, the gas being again turned on near the 
end of the operation and during finishing in the ordinary way. 
The air or steam or both air and steam should be turned on before 
the pipes are introduced into the charge. Fig. 2 shows five 
separate single nozzles led in one side, but more or less can be 
used as desired, and they can be introduced through the ordinary 
doors or openings or through epecial openings provided for the 
_— in the side wall or walls of the furnace. (Accepted May 

, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


13,668. J. Wynn, Manchester. Smoke-Consuming 
Apparatus for Steam Boilers. [3 Figs.) July 17, 1895.— 
In applying this invention to a steam boiler air and a small quan- 
tity PT illuminatin gas are conducted to a point beyond the bridge 
where the gas is ignited by the flame from the furnace. As the 
gas burns it ignites the smoke and heated gases as they pass over 
the bridge, and so promotes perfect combustion and consumes 
the smoke. The figures illustrate a two-flued boiler. a designates 
the shell of the boiler, ) the furnace flues, c the firebars, and d the 
bridge. In each furnace flue 6 are placed two air pipss ¢, e' with 
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bell-mouths open to the atmosphere at the outer end, and at the 
inner end the pipes ¢, el are curved and united to a short upright 
pipe / with a bent neck pointing towards the innerend of the flue. 
A gas-pipe g controlled by a tap A is fitted in each air pipe e’ and 
extends inwardly, terminating just inside the mouth of the neck 
of the pipe f. After the fires have been lighted in the furnaces 
gas is turned on through the pipes g, and issuing through the 
neck of the pipes /, is ignited by the flames of the furnaces, 
whereby smoke is consumed and a great heat generated. The gas 
and air pipes may be differently arranged ; for example, they may 
be led to the pipe / from the back, instead of the front end of the 
boiler. (Accepted May 20, 1896). 

14,373. F. E. Otto, Dortmund, Germany. Steam 
Pressure Reducing Valve. (2 Figs.) July :9, 1895.— 
The pressure reducing valve to which this invention relates is 
intended to be inserted in the steam pipe in order to furnish for 
any suitable purpose a certain quantity of steam at a determined 
pressure. It differs from the valves hitherto used for this pur- 
pose by being charged with a counterweight which increases 
automatically by raising a ber of independent plates or addi- 





tional weights, according as the valve is opened more or less. a 
is the valve inserted in the steam pipe b, and having its rod pro- 
vided externally with a crogs-frame ¢ and lever d on which is sus- 
pended a counterweight c. The rod f of the latter is provided 
with a collar g, which, during the ascent of the counterweight, 





raises successively a series of plates h, h 1, h.2. supported freely 
between two inclined partitions i of a frame k suspended from 
the steam pipe b. According to the required quantity and force 
of the steam, the valve will be opened more or less, and will lift 
not only the counterweight c, but also at the same time so many 
plates h, h 1, h 2 that the total charge will correspond with the 
pressure of the quantity of steam required. As soon as this pres- 





sure is attained the valve will close again, and the plates will fall 
nst the inclined paititions i by which they are supported. 
é inclined partitions i are fixed by hinges J, and their inclina- 
tion may be varied by means of screws m, thus permitting the 
distance of the plates h,h1,h2 from each other to be varied. 
This is important, as it permits the maximum charge required for 
the valve to be obtained by a longer or shorter stroke. 1, 11 are 
preesure gauges. (Accepted May 20, 1&96). 


14,884, C. G. P. De Laval, Stockholm. Water-Tube 
Boilers. {1 Fig.] August 6, 1895.—The present invention 
refers to an improvement in water-tube boilers of that kind, which 
consists of a single continuous tube, in one end of which water is 
pumped in, while steam issues from the other end, and which 
moreover is iseamery with magazine firing. In such boilers the 
magazine tube must be surrounded by a part of the boiler water- 
tube in order to obtain that abstraction of heat from the magazine 
tube which is necessary to avoid its being burnt. Now the — 
of the “ egens improvements is to admit of the raising and lower- 
ing of the magazine tube, and thus to control the thickness of the 
coal layer upon the grate. With this view a spirally or helically 
wound tube is provided as the connection between the inner coils 


or section wound upon the magazine and the remaining part of | 


the boiler tube. The spirally or helically wound tube has its few 
coils so separated by wide spaces, and with so large a diameter in 

lation to the di ter of the water-tube itself, thatit acts as a 
torsion spring during the raising or lowering of the magazine tube. 
a is the continuous boiler water-tube, with the water supply at b 

















and the steam outlet atc. In the ¢xampleshown, the boiler-tube 
consists of three cylindrical sections or coils; namely, one ex- 
ternal coil section a! at the shell of the boiler, one internal coil 
section a2 surrounding the coal magazine d, for cooling it, and one 
coil section a? situated about in the middle between the two coil 
sections a! and a2. In order to admit of varying of the thickness 
of the coal layer upon the grate e, the coal magazine d is movable 
in the vertical direction, up and down, by means of an arrange- 
ment not shown. The connection between the coil section a?, 
which is fixed on the magazine d so as to follow its movements, 
and the coil section a3 (or a1) which is unmovable, consists of a 
spirally or helically wound tube a4, having'its few coils so sepa- 
rated by wide es or interstices, and with so large diameter in 
relation to the diameter of the tube itself, that this tube acts as a 
torsion sp:ing, when moving the magazine up and down. Thus 
a constant connection is provided between the several parts of the 
boiler water-tube. The blast air flows into the space beneath the 
meng through the opening f, and the products of busti 

— the boiler through the opening g. (Accepted May 20, 

6). 





VEHICLES. 


7705. A. Reichwald, London. (A. Resow, Fssen, Ger- 
many.) Naves and Spokes for Carriage Wheels. 
(3 Figs.] April 11, 1896.—The object of this invention for im- 
provements in or connected with carriage wheels is to provide a 
metal nave especially adapted to form a reliable and durable con 
nection for wood spokes of carriage wheels. According to this 
invention the nave consists of two circular steel or metal diecs a, 





a', each provided with a short collar }, 61. Both of these flanged | 


discs are located at a certain distance from each other upon a 


tube c, which is intended for the reception of the axle journal. The | 
collar b of the disc a takes against a ehoulder d of the tube c, and 


is secured to the latter by means of rivete ¢. The other disc a! 


which are placed between the said discs. Radial ribs 7 on the 
inner surfaces of the discs divide the space between them into a 
number of compartments, each of which is intended for the re- 
ception of one or more spoke-heads. The heads of the an. 
where they meet the ribs 7, are formed with grooves for the latter, 
so that they are securely held between the diecs. Also the spoke- 
heads h are further secured by the screw bolts g passing through 
the said spoke-heads h. The ribs 7 taper slightly towards the 
interior of the nave, with the object of diminishing any pcssible 
openings which may be caused by the shrinking of the spoke- 
heads. The spokes, however, may be placed in such a manner 
that the sbrinking in the circumferential direction is less than in 
the axial direction (7.e., between the surfaces touching the discs 
of the nave), and then any axial play can he entirely done away 
with by tightening the nuts f. By this means als>, any openings. 
or spaces in a circumferential direction are diminished, use 
the tapered ribs i, penetrating like wedges between the spoke- 
heads, force them together, (Accepted May 20, 1&96). 


MISCELLANEOUS, 


5907. F. A. Huntington, San Francisco, Cal, 
U.S.A. Crushing Mill. [1 Fig.) March 17, 1896.—This 
invention relates to that claes of mills for crushing and grinding 
materials, especially ores, in which the crushing bed of the pan is. 
inclined and the crushing roller is mounted on an axis parallel with 
the plane of the cruehing bed, and is movable to and from the- 
said bed in a plane at Poo. go angles thereto. A is a pan haviog: 
side screens B and central cone C. In the pan is the incline die a, 
the angle of which may be varied, but is preferably about 45 deg. 
Around the spindle D, rising from cone C, is fitted and adapted to 
revolve a driver E, operated by the sleeve F having the driving 

ulley # G is the crushing roller, having a wearing shoe g. 

ere may be one or more of these rollers. They are mounted 
upon axes which are parallel with the plane of the inclined sur-~ 
faces of the crushing die a, and they are adapted to move bodily 
to and from the die ina plane at right angles thereto, whereby 
they crush and grind the ore with a force due to their weight and 
to centrifugal action, and yield to accommodate themselves to 
inequalities and obstructions in the ore bed. The driver E is 
provided wi h downwardly and outwardly extending hangers e 
arranged forward of the rollers, to the extremities of which are 
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pivoted the arms e', in the other ends of which are secured the. 
axles g'! upon which the rollers are mounted. Rigid guide-bars 
e2 extend downwardly from the driver E, and lie just outside the 
swinging arms el, whereby the rollers are steadied against centri- 
fugal action. The rollers are also held and guided by making the 
die and the shoe of opposite surface curvatures, whereby they 
inter-engage. H isa hopper mounted upon the driver E. From this 
hopper extends downwardly a delivery chute h, one in front of 
each roller used. By having the hopper mounted on the driver, 
and providing it with one or more chutes, according to the number 
of rollers, the ore is distributed and is fed in such a manner 
that neither the rollers nor the die are subjected to unequal 
wear. Suitable scrapers I depend from the driver E. The inner 
surface of the end of the swinging arm e! is 1 d or chambered 
out as at ¢%, and into this extends a flange g2 of the roller hub or 
centre, and by this —— fully protects the journal from 
dirt. The head g? of the axle g! is fitted in a socket 94 on the 
inner side of the roller, and is protected. The oil is kept in by.a 
cap g®° bolted to the roller. (Accepted May 20, 1896). 


13,418. A. Shiels, Glasgow. Valve Seats. [3 Figs.) 
July 12, 1895.—The improved valve seat a is of ring shape, and is 
turned with a circular groove b (Fig. 3), having, preferably, a 
slightly bevelled outer circumferential wall c. Forced into this 
groove is a leather, rubber, or other suitable soft ring-seating d, 
and this seating when in place projects slightly above and out of 
the groove b. In order to hold the leather or other seating @ 
securely in place in the groove b, the inner circumferential wall e 
is spun or turned over elightly at the top at el, so as to bite into 








and compress the soft seating d. The valve seat a is connected 
by means of arms g to the guide h through which the valve 
— t works, The valve f, which is a flat disc valve, when 
closed sits on the soft seating d. The guide h is preferably pro- 
vided with a let-in rubber riog k, — which the nut jon the 
spindle i strikes when the valve is lifted. This ring k deadens the 
poise produced by the valve when working. The ring seating, 

d as hereinbefore described, can be for any form of 








valve requiring ring seatings of ‘rubber, leather, or other soft 
| material. (Accepted May 20, 1896). 


| UNITED STATES PATENTS AND PATENT PRAOTIOB. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 


can be adjusted longitudinally on the tube c by tightening the | reports of trials of patent Jaw cases in the United States, may be 
nuts f of the screw bolts g connecting the two discs, and thus the | consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 


disc a! can be forced upon the wedge-shaped ends of the spokes h, 
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MICROSCOPIC INTERNAL FLAWS 
INDUCING FRACTURE IN STEEL. 
Microscopic Internal Flaws in Steel Railway Loco- 
motive and Straight Axles, Tyres, Rails, Steam- 
ship Propeller Shafts, and Propeller Crankshafts, 
and other Shafts, Bridge Girder Plates, Ship 
Plates, and other Engineering Constructions of 

Steel. 

By Taomas AnpreEws, F.R.S., M. Inst. C.E., F.C.S., 
Consulting Engineer, Metallurgical Laboratory, 
Wortley, near Sheffield. 

Tue author has for many years past been engaged 





Interna micro-flaw x 250; carbon 0.10 per 
cent., sulphur 2.0 per cent. 


Fie, 1. 





Fic. 2. Internal micro-flaws x 300; sulphur 
0.25 per cent. 





Fig. 3. Internal eulphur flaws, x 300 diam. 


on researches with the object of ascertaining some 
of the causes of the deterioration of metals leading 
to the accidental fracture of railway axles, propeller 
shafts, and other metallic constructions. He has 


recently studied the ‘‘ Effects of Temperature on 
the Strength of Railway Axles,” in an investigation 
extending over 10 years, and has determined, on a 
large experimental scale, the resistance of metals to 
sudden concussions at varying temperatures down to 
zero (0 deg.) Fahr., and indicated the influence of 





climatic temperature changes on the strength of 
railway material, the experiments showing that, 
under certain conditions, temperature is a potent 
factor in leading to the deterioration of the resist- 
ing strength-of railway axles and shafts. The 
author has also completed another investigation on 
the ‘‘ Effect of Strain on Railway Axles,” in which 
some other aspects of the deterioration by fatigue 
in metals have been experimentally examined. 

If it were pcssible to produce a perfect metal, 
theoretically, there should be no deterioration by 
fatigue, but, alas! this at present seems almost 
impossible. 








Fig. 4. Bessemer steel railway axle, showing iaterr al 
micro flaws, x 500 diam. 





methods the possibility of internal flaws or defects 
arising. ; 
Whatever be the cause of the deterioration of 
metals through repetition of stress, or the fatigue 
of wear and tear (and notwithstanding the most 
valuable experiments of Wohler, Sir Benjamin B. 
Baker, Professor Bauschinger, Professor. Kennedy, 
and others, comparatively little is known of the 
true cause of such deterioration), there is a con- 
sensus of facts indicating that a weakening of 
endurance occurs in jron and steel ihrough the 
action of repeated stress. In connection with this 
interesting subject reference may be made to some 








Fic. 7. Internal micro-flaws, Belgian Bessemer steel 
railway axle, x 800 diam. 





Fia. 5. Ioternal flaw x 300 diam., Bessemer stecl 
railway axle 2. ‘ : 


Fic. 6. Bessemer steel railway axle, interna flaw 
i x 800 diam. ‘ . 


Imperfections abound without, within, 
In toughest metals as metallic sin. 
All, therefore, that the metallurgist and scientific 
investigator can do is: ; 
1. To endeavour to find out the ultimate causes 
of internal defects in metals. 
2. To minimise the deleterious influence of these, 
if possible, in existing structures. 
3. On the manipulation of metals to endeavour 








in the future to’avoid by suitable and practical 





Fic. 8, Internal micro-flaws, Belgian Bessemer steel 


railway axle, x 800 diam. 





Fic. 9. Siemens steel (W..8.) railwsy axle, internal — 
micro-flaws, x 300 diam, 


remarks by Professor W. C. Unwin, F.RS., 
M. Inst. C.E.: “ In all cases the number of repe- 
titions of loading the bar will bear diminiehes with 
increased range of variation of stress.” ‘‘It is 
impossible not to conclude that, whatever the cause 
of decreased life of the bar may be, it is a cause 
which acts continuously, altering in some way the 
structure’ or the properties of the bar.”. *‘The 
material, after a certain- number of repetitions with 
& given range of stress; does break with fewer sub- 
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sequent repetitions. For some reason the ordinary 
testing machine observations are too coarse to 
detect the difference.” ‘* The deterioration may 
be primarily a loss of power of yielding in the 
particles near the place of weakness, and not a loss 
of tenacity.” (‘*The Testing of Materials of Con- 
struction,” by Professor W. C. Unwin, F.R.S., 
M. Inst. C.E., pages 378 and 379.) 

In the study of the causes leading to the 
deterioration by fatigue in metals, ultimately 
producing fracture, it seemed to the author desir- 
able primarily to undertake a careful investigation 
with high microscopical powers, of the visible, 
tangible, and measurable causes influencing the 
enduring strength of metals. This method will 
prove of more practical value than any attempt at 
theorising in connection with such an important 
subject, and will doubtless lead to interesting and 
important results. 

In view of the numerous serious accidents which 
have occurred in recent years from the sudden 
fracture of steel axles, rails, propeller shafts, &., 
the author thought it would be further desirable to 
endeavour to investigate with high microscopic 
powers the ultimate crystalline structure of steel 
axles and shafts, so as to obtain information, if 
possible, which might throw additional light on the 
source or sources of some of these so-called 
mysterious failures. With this object, the 
author has first directed his attention to a 
study of the structure of the internal micro- 
flaws which are almost invariably present in 
steel forgings, as these undoubtedly constitute 
a chief source of initial weakness in axles, rails, 
and shafts, heavy guns, &c., often leading to 


their sudden fracture, or hastening the deteriora- |} 


tion by fatigue. To carry out the research, the 
author employed a large compound binocular micro- 
scope, with specially arranged universal rack 
motions so designed that the whole surface of a 
large fractured area could be traversed in any 
direction, and by this apparatus he has been 
able to examine the fractured surface of large 
shafts or forgings microscopically with high powers, 
the microscope itself being arranged to travel over 
the surface of the fracture of any shaft or forging, 
however large, independently of the size of the 
forging. By this means the author is able to 
locate and pursue any internal flaw from its source 
to its various ramifications, and he has obtained 
much valuable information from a study of large 
fractured surfaces by this means. 

For more detailed examination, with still higher 
powers of the microscope, sections (4in. in dia- 
meter, and sometimes larger) were machined out 
from railway axles, tyres, propeller shafts, crank- 
shafts, heavy guns, or other large forgings, c., 
and carefully prepared and etched in nitric acid of 
suitable strength for obtaining the most reliable 
development of the ultimate structure of the 
metals. The micro-sections were under constant 
observation with lenses during the etching process. 
Afterwards the metals were examined by another 
large compound microscope fitted with the author's 
special apparatus devised for this class of work. 

The research isa difficult one, but the author 
has hope of obtaining information relating to some 
aspects of the subject which he trusts may prove 
useful. 

The experiments were divided into Sets I., IL, 
and III. 

Set 1,—Observations on the internal micro-flaws 
in Bessemer and Siemens steel railway axles, loco- 
motive crank axles, tyres and rails, selected from 
the best makers in the various manufacturing dis- 
tricts of Great Britain and Belgium. 

The axles and tyres were made in accordance with 
the requirements and tests of the British railway 
companies. 

Set II,—Observations on the internal micro- 
flaws in large Siemens steel steamship propeller 
shafts for war vessels anc the mercantile marine ; 
smaller steel shafts of soft Siemens steel, hard 
Siemens steel, soft Bessemer steel, aluminium steel, 
nickel steel, copper steel, silicon steel, and chromium 
steel, were also microscopically examined. 

The propeller shafts examined (see Table VI.)* 
varied in size from 36 ft. long by 12 in. in diameter, 
weighing about sixtons. Most of them were forged 
under heavy steam hammers, but in other instances 
the manipulation was done with a powerful hy- 
draulic forging press. The propeller crankshaft 


* Tables III. and upwards will appear with a later 
portion of this memoir. 





TABLE I.—Cuemicat ANALYSES OF THE STEEL RarLway AXLEs, Tyres, Rats, STEAMSHIP PROPELLER SHAFTS, 
PROPELLER CRANKSHAFTS AND OTHER SHAFTS, SHIP AND BorterR Pcates, BRIDGE GIRDER PuaTEs, &c., 


EXAMINED IN THE EXPERIMENTS. 


Percentage Results. 
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(see Table VII.) was about 12 in. in diameter, with a 
stroke of 3 ft. 

Set III.—Observations on the internal micro- 
flaws in Siemens steel ship-plates, bridge girder 
plates, boiler plates, &c., varying in thickness from 
1.125 in. downwards. 

The author has not in this paper attempted to 
deal with extensive flaws, such as large blowholes, 
or gas cavities and pipe cavities in steel, though 
such are not infrequently present, but he has 
limited his observations to the more numerous 
subtle and minute sources of internal weakness in 
constructive metals. The internal micro-flaws in 
the steel axles, propeller shafts, &c., observed by 
the author, varied in size from about 0.0360 in. 
long, 0.0080 in. wide, as seen in section. (See 
Tables.) It was, however, impossible to ascertain 
the distance they extended into the forgings, or 
the full extent of their various ramifications. Such 
portions only of the micro-flaws as were cut by the 
section could be accurately observed. 

The dimensions of the micro-flaws were carefully 
taken by a Jackson micrometer, and in some cases 
with a Ramsden screw micrometer, both accurately 
calibrated with a standard stage micrometer. 

In addition to blowholes, air cavities, and other 
causes of weakness, the microscope has recently 
revealed a further source of internal and growing 
flaws in steel axles and shafts, heavy guns, &c. 
A careful high-power microscopical examination of 
steel in which sulphur is present, shows that the 
sulphur is combined with the iron, forming a 
sulphide of iron. During the cooling and crystal- 
lisation of the metal the minute quantity of sulphide 
of iron present has been found, by the use of high 
microscopic powers, to have chiefly located itself in 
the intercrystalline spaces forming the ultimate 
structure of the metal. In steel castings, the 
sulphide of iron is mostly found in long thin veins 
in the intercrystalline spaces. In large forgings 
or other steel structures which have either been 
reheated, or annealed at suitable temperatures, the 
sulphide of iron often segregates, drawing itself 
together, as it were, into ovoid nodules, The inter- 
crystalline spaces thus left vacant, either metallic- 

ly weld together, if the temperature of subsequent 
heating or annealing is sufficient, or they remain as 
fine fissures, forming sources of internal weakness 
in the metal. (Professor Arnold has made a special 
study of the influence of sulphur and other impuri- 
ties on steel castings, and the author’s own experi- 
mental results are in accord with, and confirmatory 
of, Professor Arnold’s observations.) This becomes 


a constant source of weakness, increasing or 
diminishing in proportion to the percentage of 
sulphur present in the metal. It is, however, 
rarely wholly absent. Such interference with the 
natural cohesion between the ultimate crystalline 
facets of the metal, has a tendency to induce serious 
lines of internal weakness in the structure, and 
constitutes an element of danger. These internal 
interferences with the natural intercrystalline 
spaces are frequently very minute, and in fact are 
undetectable by the eye ; but, when specially pre- 
pared and etched sections of the steel are examined 
under high microscopical powers, these minute 
sources of initial weakness are observable. (See 
micro-measurements on the Tables, and the illustra- 
tions given in Figs. 1 to 30, pages 35, 38, and 39.) 

Dr. H. C. Sorby, F.R.S., was the first to com- 
mence the microscopical study of the structure of 
iron and steel, and Professor J. O. Arnold, F.C.S., 
of the Sheftield Technical School, was, the author 
believes, the first to microscopically study the 
deleterious effect of sulphur and other impurities 
on steel, in his recent most valuable contribution 
to the metallurgy of steel, entitled, ‘‘ The Physical 
Influence of Elements on Iron,” read at the meet- 
ing of the Iron and Steel Institute, in May, 1894. 

Valuable metallurgical microscopic researches 
have also been made by Dr. Wedding, Chernoff, 
Bayles, MM. Osmond and Werth, Dr. Martens, 
A. Sauveur, and others. 

In the course of his paper Professor Arnold 
pertinently remarks that: ‘‘The large crystals 
appeared to be of one type, through which the 
sulphides of iron seemed fairly evenly distributed, 
but they evidently possess an extraordinary power 
of individual contraction, the result being that large 
fissures are developed between the joints in such 
numbers that the metal is almost cut into pieces. 
In some instances actually detached crystals may be 
observed, and many such fell out during the com- 
pression test in the form ofa silvery dust. It is 
extremely improbable that the intercrystalline 
spaces in cold steel, when due to the presence of 
sulphur, will weld up on heating ; hence the red- 
shortness also produced by the presence of con- 
siderable quantities of this element. This micro- 
section forms a good example of the many cases 
occurring in metallurgy in which the study of 
molecules alone is of secondary importance when 
compared with the investigation of the junction 
lines of collective masses containing innumerable 
molecules and grouped into crystals.” 

The author of the present paper has also made 
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TABLE II.—PuysicaAL PROPERTIES OF THE StreEL Raitway Ax Es, TyRES, STEAMSHIP PROPELLER SHAFTS, 
PROPELLER CRANKSHAFTS AND OTHER SHAFTS, SHIP AND BoILER Piates, Bripgk GIRDER PuiaTes, &¢, 


EXAMINED IN THE EXPERIMENTS. 


DESCRIPTION. Index | 


Number. | Piece, Diameter 














| 
Beesemer steel railway axle, British make | 
Ditto | 


| 
| 
| 
Bessemer steel railway axle, Belgianmake .. Z | 
Siemens steel railway axle, British make =| 
Ditto ditto - 
Ditto ditto 
Ditto ditto a 
Siemens steel locomotive crank axle, British make . 
Bessemer steel railway tyre, British make 
Siemens steel railway tyre, British make . : 
Bessemer steel railway tyre, Belgian make... - | 
Siemens steel propeller shaft oe oe Ee aa 
Ditto re re LG saa 
Ditto Pe ee ey 
Siemens steel warship propeller shaft .. ~~ af 
es propeller crankshaft _ od 
Soft Siemens steel shaft .. 5 ie we ay) 
Hard Siemens steel shaft .. oe mr we ac] 
Soft Bessemer steel shaft ae me a 
Aluminium steel shaft 
Nickel steel shaft as ee os us oe | 
Copper steel shaft .. . o ee ee | 
Silicon steel shaft . oy ee oe ee ool 
Chromium steel shaft ne AE oe a a | 
i 
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Siemenssteel ship-plate  .. ea 
bridge girder plate.. 
boiler plate .. oe ~ 


SSWBSwRewrerserekescs 


Original Dimen-| Distance be- Breaking " 
sions of Test- | tween Datum Stress in Tons ——- —— 
Points in per Square re) R | Cent. 
in Inches. Ioches. Inch. bs P= 

.798 8 3642 | 30.0 | 

-798 3 37.86 26.7 47.2 
-798 8 | 40.70 250 

-798 3 43.70 20.0 | 3816 
‘798 3 =| 84.60 27.0 | 83.6 
-798 3 85 00 29.0 | 

-785 3 37.80 31.6 | 

-798 3 26.92 34.7 | 67.6 
-798 3 38.21 28.0 

-798 3 37°00 26.0 

-798 3 39.00 25.7 

-798 3 28.44 25.0 41.6 
.798 3 30.26 27.3 45.4 
.798 3 31.42 36 0 60.8 
-798 3 80.76 32.3 57.6 
.798 3 27.64 30.7 64.2 
.559 8 28.90 28.0 35.1 
875 3 60.07 14.0 48.4 
-559 3 26 29 40.0 53.9 
-5E9 8 33.89 32.0 40.8 
.559 3 37.59 38.0 63.8 
875 8 35.72 20.0 26.5 
559 3 84.12 87.0 48.6 
.875 8 45.69 none | none 
.564 3 | 95.71 31.6 79.2 
-500 3 | 27.12 31.6 617 
895 3 | 30.00 19.2 | 69.8 














DESCRIPTION OF THE STEEL Rattway Locomotive AND Straicut Axtes, TyRES, RAILS, STEAMSHIP PROPELLER 
SHAFTS AND PROPELLER CRANKSHAFTS, AND OTHER SHAFTS, BripgE GirDER PLates, SHIP-PLATES OR OTHER 
STEEL ENGINEERING CONSTRUCTIONS EXAMINED IN THIS RESEARCH. 














| 

Reference to Reference to Index 

Illustrations. Tables. | Number. DESCRIPTION. 

Fig. 4, page 35 Set I., Table III. 2A Bessemer steel railway axle. British manufacture. 

a Were Ge. (ua Sed.” sate BA Ditto. itto. 

ee 6 aS. ae 4A Ditto. Belgian manufacture. 

si Leb ae OR: | he ge “aie 5A Ditto, Ditto. 

sue Mine cas LY. 6A Siemens steel railway axle. British manufacture. 

5 ABP tp BBs cag Ae aR as 7A Ditto. Ditto. 

2. MO gp Be uaa eties,s CAS 8A | Ditto. Ditto. 

3 bb #0 Be so -<— w IV. 9A Ditto. Ditto. 

» Ib ws & a. ae IV. 10A Siemens steel locomotive crank axle, British manufacture. 

ie we Se “a AG. % ¥. LA Bessemer steel railway tyre. British manufacture. 

»  n 3 a a: cas Ns 12A Siemens ‘se Ditto. 

ae leg, “igh v. 138A | Bessemer se tatcee Belgian manufacture. 

i Bion SS ie oe iz 144A | ‘“ steel rail. British manufacture. 

» 16, os 8 i es. oe 15A | Siemens steel steamship propeller shaft of British manufacture, size 30 ft. 

| long and about 12 in. in diameter, forged under a steam hammer. 

a - VI 16A | Siemens steel steamship propeller shaft of Britith manufacture, sizs 
| 86 f6. long and 12 in. in diameter, made by a very powerful hydraulic 
| forging press. 

ae | Sr VI 17A | Siemens steel steamship propeller shaft of British manufacture, forged 

under large steam hammer. 

ee ee oe Ty ay VL. | 18A Siemens steel warship propeller shaft of British manufacture, forged 

| under a steam hammer. 

a eee ae | ae VI 19A | Siemens steel warship propeller shaft of British manufacture, forged 
under a steam hammer. 

a. oe a ts. vy | VER 20A Siemens steel steamship propeller crankshaft of British manufacture. 
| Diameter of shaft about 12 in., crank 18 in., with a stroke of 3 ft., 
| forged under a steam hammer. 

5 ab w ao ah «= WER 21A Soft Siemens steel rolled shaft, 3 in. in diameter. 

» 24, » 39 wo IL, 5, VIC} 22A Hard Siemens ” 3 fa 

» 25, 5, 39 oo dhe on VEE 23A | Soft Bessemer ” 3 ” 

ne | eee) TR 2A | Aluminium steel rolied shaft, 3} in. in diameter by 5 ft. long. 

i a Soe a | ee 25A | Nickel steel rolled shaft, at in. in diameter by 6 ft. long. 

6 a ae 8 1 ae 26 A | Copper a 8 i? Be 

5) OS a 88 l* RS. as WE 27 A Silicon Fe 3} He Bro 

oo IL, 5 Vil 28 A | Chromium ,, 84 os | 

ae ee » HL, 4, IX. 29A Siemens steel ship-plate, 1} in. thick. 

oe | See 2 80 A ” bridge girder plate, § in. thick. 

ou @ lees 81 A a boiler plate, } in. thick. 

| » I, 4, IX. 382A ie 7 sp 








It may be remarked that the various steel axles, propeller shafts, and other — constructions of steel examined were 
le by manufacturers of the highest repute 


ot the most modern type, and were 
Continent. Many of them were made in the year 1894 


Illustrations of typical internal micro-flaws solely due to the presence of excess of sulphur in iron or steel will be seen on 
These flaws were due entirely to the presence of excess of sulphur pur- 
posely alloyed in samples of pure iron made by Professor J. O. Arnold, F.C.S., Sheffield Technical School. The analysis of the 
The sample from which micro-section Fig. 1, page 35, was taken 
contained iron 97.90 per cent. ; combined carbon, 0.10 per cent.; sulphur, 2.00 percent. The samples from which the micro- 
sections Figs. 2 and 3, page 35, were taken contained iron about 99.65 per cent., combined carbon, 0.10 per cent. ; sulphur, 0.25 
percent. The incipient micro-flaws due to sulphur in these samples varied in size from about 0.018 in. in length. and in thickness 


reference to the micro-sections, Figs. 1, 2, and 3, page 35. 


metal in which these sulphur flaws were found was as follows : 


from about 0.001 in., tapering down to as small as 0.00001 in. 


The exact dimensions of the sulphur micro-flaws taken from micro-sections of the last two saniples mentioned above, viz. 
those containing 0.25 per cent. of sulphur, are given on Set I., Table ILI. These flaws may be regarded as typical of those produce 
by the presence of excess of sulphur in iron and steel, though the form assumed by these sulphur flaws varies somewhat in 


different specimens of steel. 


numerous microscopical observations, having ex- 
amined various large forgings, such as Bessemer 
steel railway axles, Siemens steel axles, and tyres, 
manufactured by the leading makers in various 
parts of Great Britain. Some steel axles and tyres 
of Belgian make which came under the author’s 
cognisance were also examined, and also large 
Siemens steel propeller shafts of British manufac- 
ture for war vessels and the mercantile marine, 
varying in weight from about 6 tons. The author has 
further made microscopical examinations of large 
artillery guns (37 tons in weight), projectiles, ship 
plates, bridge plates, boiler plates, &c., and other 
Constructive materials which have come under his 
observation. His own microscopic researches on 
the above-mentioned constructive metals fully con- 
cide with Professor Arnold’s remarks and experi- 
ments which were made on smaller masses of steel. 

The physical tests, chemical composition, &c., 


n various parts of Great Britain and on the 


of the metal experimented upon are given on 
Tables I. and IT. 

The whole of the steel axles and tyres were made 
in accordance with the requirements and satisfied 
the tests of the British railway companies for this 
class of material, and the steel propeller shafts, 
bridge plates, &c., satisfied the tests imposed. 

The author’s microscopic observations were taken 
with a } in., ;); in., and other objectives, the mag- 
nifying powers varying from 300 diameters, and 
extending upwards to 2000 diameters. Careful 
micrographs and drawings were also made by the 
author of the structure of the various internal 
micro- flaws under notice. 

It may, perhaps, be desirable briefly to explain 
the illustrations given in Figs. 1 to 30, pages 35, 
38, and 39. As previously mentioned, these 
are accurate micro-drawings. The black and 


drawing are the internal micro-flaws, the lighter 
shaded are the ultimate primary crystals 
composed of distinct and detached crystalline 
areas of iron, saturated to various extents with 
combined carbon. These may appositely be called 
normal carbide of iron areas or crystals, as distinct 
from the pure iron crystals (or ferrite) of the 
metal. The unshaded portions of the drawings 
consist of crystals of pure iron, or ferrite, which 
have not been affected, or but very slightly, by the 
carbon. It:may be observed that these areas of 
ure iron crystals are found to diminish in quantity 
in steels as the percentage of combined carbon in 
the steel increases until the saturation point of 0.89 
per cent. of carbon is reached, when the iron 
crystals, which have up to this point remained 
unacted upon by the carbon, disappear, and the 
whole area becomes filled with grey or darker 
crystals of iron carbide (these carbide of iron areas 
often containing the Fe,C crystallised in fine parallel 
plates, alternating with fine plates of pure iron, 
not more than nw in. to w0-000 in. apart). The 
fine divisional lines in the drawings show the 
line of junction or intercrystalline spaces between 
the ultimate crystals of the metals. With these 
few explanatory remarks the illustrations will be 
easily understood. 

On reference to these illustrations, it will be seen 
in some cases that many of the ultimate crystals of 
the metal are separated and entirely isolated from 
each other by masses of sulphide of iron (sometimes 
of a dark shade, but more frequently having a 
dove-coloured appearance) which have formed 
initial flaws and extensive lines of internal weak- 
ness in the metal. Other of the micro-flaws are 
hollow cavities, or minute blowholes, which have 
become distorted in course of forging and manipu- 
lation, and which sometimes contained slag. In 
many instances the normal intercrystalline Lh 
and junctions, have also been disturbed and dis- 
torted owing to the presence of these flaws. 

The sizes of the various micro-flaws or sources 
of incipient fracture in the metal are given respec- 
tively on Tables IIT. to [X., to be published with 
the later portion of this article. 


(Zo be continued.) 





THE AMERICAN SOOIETY OF 
MEOHANICAL ENGINEERS. 
(By our New York CoRRESPONDENT. ) 

Sr. Louis, over whose visitation from the late 
tornado the country has been mourning, welcomed 
the Society of Mechanical Engineers with a smiling 
face and a bright appearance. The late rains had 
washed everything clean, and all the shrubbery 
and grass were of the greenest. The Society 
started from New York on the evening of May 18, 
and rode comfortably and slept delightfully while 
passing over the Pennsylvania Railroad and its 
western connections. he smoothness of the 
Vandalia track stretching from Indianapolis to 
St. Louis, some 240 miles, was particularly com- 
mented on, especially as the continuous speed on 
this section was greater than in any previous 
division, and much praise was deservedly given to 
the superintendent, Mr. Henry J. Miller, for the 
manner in which the train was handled, as well as 
for the splendid condition of the track and bridges. 
Notwithstanding the fact that some of these struc- 
tures were being replaced, which necessitated a 
slowing of the train, we rolled over the Eads 
Bridge at 7 p.m. and into the station at 7.15, 
exactly on time. It may not be generally known 
that St. Louis is a very old city (as cities go in the 
United States), and the writer appends the follow- 
ing brief sketch of its early history. 

It was founded by Pierre Laclede Lingueste as 
a trading post in 1764, and was named St. Louis 
in honour of Louis XV. of France. In the fol- 
lowing year the arrival of St. Ange de Bellerive 
and his command from Fort Chartres, after the 
fort had been surrendered to the English, gave 
new importance to St. Louis, which then became 
the capital of Upper Louisiana. St. Louis was 
a under French control until 1770, when 

on Pedro Piernas took formal possession of 
the place under the terms of the treaty which had 
been concluded with Spain at Paris in 1763. In 
1800 the territory of Louisiana was given back to 
France, and on April 30, 1803, it was purchased 
by the United States. The formal transfer of the 
domain took place in St. Louis in 1804. Five years 








heavily shaded (for convenience) portions of each 


later the town of St. Louis was incorporated, but 
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MICROSCOPIC FLAWS IN STEEL. 


(For Description, see Page 35.) 





Fic. 10. Siemens steel railway sxle, showing internal 


Fic. 14. Siemens steel railway tyre, showing internal 
micro-flaws, x 609 diam. d 


micro-flaws, x 500 diam. 





Bessemer steel rail, 86 lb. per yard, showing 


Siemens steel railway axle, showing internal 
internal micro-flaws, x 300 diam. 


micro-flaws, x 300 diam. 


a an<.aeemeeeeemeoees ee 





Fic. 16. Siemens steel propeller shaft, internal 


ive crank axle, showing 
micro-flaw, x 500 diam. 





internal micro-flaws, x 300 diam. 


tt pan ees 











Fie 13. English Bessemer steel ys tyre, internal I .ternal micrc-fl — steel propeller 
am, 


micro flaws, x 400 diam. 





Fic. 18 Internal micro-flaws, Siemens steel propeller 
shaft, x 800 diam. 


Fic. 19. Internal micro-flaw, Siemens steel (warship) 
propeller shaft, x 300 diam. 





Fic. 20. Internal micro-flaw, Siemens steel 
propeller crankshaft, x 800 diam. 


it was not until August 2, 1817, that the first 
steamboat landed at herdock. In 1819 John Jacob 
Astor established the western department of his 
company in St. Louis. The city charter of St. 
Louis was granted on September 9, 1822. It was 
amended from time to time by the Legislature 
until 1836, when St. Louis was organised as a 
separate municipality, and then began the pheno- 
menal growth and prosperity of the city. Financial 
troubles in 1837, a great flood in 1844, the ravages 
of Asiatic cholera in 1848, and a great fire in 1849 
did not prevent the city’s growth and progress. 
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MICROSCOPIC FLAWS IN 
(For Description, see Page 35 ) 





Fig. 25. Internal micro-flawe, Bessemer (soft) steel shaft 


icro- F pf 1 
Fig. 21. Internal micro-flaws. Siemens (soft) stee (rolled), X 600 diam. 


shaft, x 800 diam. 


Fig. 26. Internal micro-flaws, nickel steel shaft, 


‘ : . f 
Fig. 22. In‘ernal micro Hone age (soft) steel shaft, 5 


x 


te 
: ff pe A ‘ 
| / Fe 
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Fic. 23. Internal micro-fiaws, Siemens (soft) steel 
thaft, x 309 diam. 


Fie. 27. Copper steel shaft, internal micro-flaws, 
x 800 diam. 





Fig. 24, Siemens (hard) steel shaft, internal micro-flaws, 
™ 8C0 diam: 


Fid. 28. Silicon steel shaft, internal micro-fisws, 
? 300 diam, 








STEEL. 





Fig, 29. Internal micro-flawa, Siemens steel ship- 
plate, x 300 diam. 





Fic. 30. Siemens steel boiler plate, showing internal 
mioro-flaws, x 300 diam. 


The population increased from 16,469 in 1840 to 
77,860 in 1850 ; to 160,773 in 1860 ; to 310,864 in 
1870 ; to 350,518 in 1880; and to 451,770 in 1890. 

To-day St. Louis is the fifth in size of American 
cities. It is commonly spoken of as the capital of 
the Mississippi Valley, but its field is larger. Her 
tributary territory is every State and city south of 
her; eastward to a distance of 150 miles; 250 
miles to the north, and in the west and south-west 
as far as the Rocky Mountains. 

St. Louis has at present within her limits over 
500,000 people, and more than 350 miles of paved 
streets, of these over 275 miles are macada- 
mised, the remainder being paved with granite 
blocks, asphaltum, and other modern materiale. 
The city extends for 19 miles along the river front 
and about seven miles inland, and has over 300 
miles of street railways, both electric and cable. 

Beside being a great railway centre, St. Louis is 
the chief port of 8000 miles of inland waterways, 
and the census figures of 1890 show that the amount 
of freight carried on the Mississippi River and its 
tributaries in 1882 was 31,000,000 tons. 

The city does a large business also in beer and 
tobacco, and these two industries together turn out 
nearly 30,000,000 dols. worth of goods annually. 
Cotton is received in the city from Missouri, 
Oklahoma, Kansas, Arkansas, Texas, and the 
Indian Territory, and nearly as much passes 
through as stops there. The largest woodenware 
manufactory in the country is in St. Louis. 

The situation of St. Louis is picturesque. Lo- 
cated on the Mississippi River, about 20 miles 
below the point where the Missouri joins it, the city 
rises in terraces above the river and stretches along 
its bank for miles. The river is very broad at this 
point, and the bank curves, which gives the city an 
imposing appearance. 

From St. Louis to the Gulf of Mexico is about 
1200 miles, and the Missouri is navigable for 2000 
miles above the city, while, including both Missouri 
and Mississippi rivers and their tributaries; there 
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are over 100,000 miles of navigable water. No 
wonder Captain Eads felt that the mouth of the 
Mississippi must be kept clear for this immense 
mileage ; no easy matter, either, when it is known 
that this river transports 1,210,000 cubic feet of 
water and 2000 cubic feet of solid earth per second. 
But it was with St. Louis itself, and not the river, 
that the Mechanical Engineers had to deal. After 
crossing the great bridge, that monument to the 
memory of Captain Eads, the Pennsylvania Railroad 
completed its contract with the New York contin- 

ent and delivered us to the reception committee. 

he party proceeded to wash and make themselves 
presentable, operations which are always in order 
in the Western cities, and which make very little 
show for the time and labour they require. It is 
said one new comer gave as a reason why he had 
not started in business, that he had brought with 
him a Waterbury watch, and between trying to 
keep himself clean and winding the watch he had 
no time for anything else. 

The evening opened with a reception and a witty 
address of welcome by Colonel E. Meier, and closed 
on a pretty thoroughly entertained but somewhat 
fatigued party. A few matters of detail were gone 
through with at the next morning’s meeting, and a 
most cordial invitation was given to hold the next 
gathering at Nashville in the spring of 1897, that 
being the centennial of the founding of that city. 


StrENGTH oF Cast IRON. 


Then followed the first paper, entitled ‘‘ Strength 
of Cast Iron,” by W. J. Keep. As that gentleman 
had made a most careful and elaborate study of 
his subject, and his contributions to the hitherto 
meagre literature of cast iron have been so well 
received, the paper was looked forward to with much 
interest, and the trust was not misplaced. The 
paper was accompanied by three diagrams, and 
from them it is possible to state the percentage of 
silicon the iron contains and to predict the strength 
of bars up to 4in. square, if the transverse 
strength and the shrinkage of a 4$-in. test bar is 
known. Your correspondent will not run the risk 
of spoiling Mr. Keep’s paper by abstracting it ; it 
merits publication in extenso in the columns of 
EncrneErinG. The discussion that followed was a 
very slight one, and elicited nothing that added to 
the value of the paper. 


Steam Borter Erricrency. 


The next paper was by W. Kent, author of the 
now celebrated ‘‘ Mechanical Engineers’ Pocket- 
Book,” and an able disputant, as several found who 
had the temerity to question his statements. It 
was entitled ‘* The ‘ Efficiency’ of a Steam Boiler : 
What isIt?” The author objected to this term as 
misleading and indefinite, and proceeded to quote 
from several present as confirming this statement. 
He did not think calorimeter experiments were 
reliable, and proceeded to prove it, showing they 
did not always give the correct heating values of 
coal. He further condemned the analyses of coal 
for their inaccuracies, and gave samples. The 
summation was as follows : 

‘**T have no objection whatever to the use of the 
term ‘ efticiency’ in reports of boiler tests, when- 
ever the heating value of the coal can be deter- 
mined, whether by analysis or by calorimeter. A 
knowledge of the efficiency may be of great value 
for scientific study of comparative boiler tests by 
the boilermaker and by the engineer, and the 
efliciency may be conveniently recorded in the re- 
sult of a test as an addition to the time-honoured 
evaporation per pound of coal and per pound of 
combustible, but I would by no means substitute 
it for these results, and especially I would not 
advise its adoption as a commercial standard to be 
specitied in contracts or in guarantees.” 

This paper was a veritable ‘‘apple of discord,” 
and provoked the liveliest kind of a discussion. 
Many whose names had been mentioned hastened 
to explain and to deal a counter-blow, and the 
calorimeter men were especially warm. No doubt 
their heat value, if measured under favourable con- 
ditions, would have ruined an ordinary instrument. 
Moreover, the boiler men were also on hand, and 
had Mr. Kent been an ordinary debater he might 
have repented his temerity, but he only faced the 
enemy and appeared to thoroughly enjoy the scene, 
and, as victory appeared to be with him, he cer- 
tainly had a good time. While each debater had a 
different idea, they all agreed on attacking Mr. 
Kent, probably on general principles and with the 
idea he could stand it. 





Test OF A TRIPLE-EXPANSION ENGINE AND 
BolLers. 


The next paper was ‘‘ Test of a Four-Cylinder 
Triple-Expansion Engine and Boilers,” by A. H. 
Eldridge, of Ithaca, N.Y. The engine in question 
furnishes power forincandescent and arc lightingand 
for street railway purposes. The results of this test 
were not considered of moment by the members, 
chiefly because certain elements entering in were 
not taken into account, and because a leak in one 
of the boilers was estimated on. It was also set 
forth that the use of a meter for measuring the 
water was another source of inaccuracy. 


MoistTurE IN COAL. 

Mr. R. 8S. Hale, of Boston, then presented a 
paper on ‘‘ Determining Moisture in Coal.” The 
author recommended thorough experimental inves- 
tigation of the matter, and the adoption of some 
standard method, which will be used in testing 
boilers, and claimed their many errors in previous 
examinations. He cited several tests in detail, and 
gave the following as his conclusions : 

‘*1, That if we use a large sample we must dry 
it along time to dry the interior, and before the 
interior is dried the exterior will begin to oxidise. 

‘2. I€ we allow lumps to remain in the sample, 
the lumps will not have lost their moisture when 
the fine coal has begun to oxidise. 

‘*3. If we pulverise the coal, this will of itself 
cause a certain loss. It has not been thought neces- 
sary to experiment on this. 

‘©4, If moisture corrections are to be allowed, a 
standard method should be adopted, giving the 
method of selecting the sample, the method of 
crushing the lumps in it, the size screen it must 
finally pass through, the precautions to be taken 
if any time elapses between its selection and the 
moisture determination, the size of the sample on 
which the determination is finally made, the 
method, temperature, and time of drying.” 

The meeting adjourned after this paper for a 
drive through the parks and around the residen- 
tial quarter of the city, which was thoroughly 
enjoyed. 

Hottow Steet Forcines. 

That evening was devoted to an able paper by 
H. F. J. Porter, of Chicago, called: ‘* Hollow 
Steel Forgings.” This was illustrated by numerous 
lantern slides, and was received with much applause. 
The author stated at the outset, he referred to 
forgings forged hollow, and not to those forged 
solid and subsequently bored out. 

In general the process consists in making an 
ingot of open-hearth steel of twice the diameter 
required for the finished product and 25 per cent, 
longer, as that amount is cut off from the upper 
end. Then the ingot is bored approximately to 





the diameter required, and after reheating, a man- 
dril is inserted and hydraulic pressure applied. 
The advantages are, as the walls are comparatively 
thin, the metal should be thoroughly worked 
and homogeneous, arid this process insures it so far 
as ible. As surface defects, blowholes, and 
piping usually occur in the upper and central por- 
tions, the cutting off and boring out reduces their 
presence to a minimum. On reheating care is taken 
to have the heat penetrate slowly and uniformly. 





Sufficient pressure should be applied to penetrate 
to the centre and cause flaring throughout the 
mass. The annealing should be done by heating 
the forging slowly in a furnace, and then allowing 
the latter to cool with the forging in it. The tem- 
pering is effected by heating the forging to a tem- 
perature varying with the use the forging is to be put 
to, and then plunging it ina bath of oil. It is then 
carefully annealed. The advantages derived are 
hardening, a breaking up of the crystalline struc- 
ture due to forging, and a modification of the 
physical properties by increasing the elastic limit 
and adding toughness. 

‘* With hollow forgings manufactured under the 
processes here described, these objections are met 
by taking out the possibly defective centre alto- 
gether. By substituting for it, during the process 
of forging, a mandril, the latter acts as an internal 
anvil, and thus even in the largest hollow shafts 
the thickness of metal worked upon would be 
within the limits above mentioned. The uses of 
hydraulic presses having a capacity of from 2000 to 
14,000 tons, selected according to the size of the 
forging under treatment, can leave no doubt in the 
most incredulous minds that the metal has been 
thoroughly worked. Take, for instance, the Ferris 
wheel shaft, the largest ever made, 32 in. in dia- 
meter, with a 16-in. hole through it. The walls of 
this shaft are only 8 in. thick between the mandril 
and the press, and the metal, therefore, is in better 
condition, as far as its physical properties are con- 
cerned, than in an 8-in. solid shaft, the centre or 
poorer portion of which has not been removed.” 

The author then quoted Professor Merriman as 
estimating the strength of hollow forged shafts as 
compared with solid shafts when strained to one- 
half their elastic limit : 


1. Propeller shaft, United States steamship Brooklyn, 
nickel steel, hollow forged, outside diameter 17 in., inside 
diameter 11 in. 

a. Horse-powers transmitted at 50 revolutions per 
minute, 15,780. 

b. Load in pounds at middle of a span of 12 ft. on two 
supports, 276,200. : ; 

2. Simple steel shaft, solid, 13 in. in diameter (same 
weight as above). 

a. Horse-powers tranemitted under similar conditions, 


b. Load in pounds under similar conditions, 89,000. 
Comparative strength as 3 to 1. 

3. A solid shaft of simple steel of the same strength as 
the hollow-forged nickel stee! shaft would weigh 53 per 
cent. more.” 

Fluid-compressed steel of .40 to .45 of one per cent, 
carbon, and more especially nickel steel, oil tempered, is 
markedly adapted for piston-rods of rock drills, mining 
machines, and hydraulic presses, and for drop-hammer 
rods, stamp stems, camshafts, and similar pieces that 
are subjected to stress alternating between tension and 
compression, or of either kind, frequently repeated. By 
substituting steel of this grade, which would have an 
elastic limit of about 60,000 lb. per square inch, for 
wrought iron or mild steel, which is generally used for 
the purpose, and by so proportioning the cross-section 
that the metal is not strained beyond one-half the elastic 
limit, so-called ‘‘ crystallisation ” from shock or vibration 
does not occur and their life is prolonged indefinitely. 

The ability to produce forgings of this hollow variety 
has led to their adoption in many places where castings, 
both of iron and ‘steel, have previously been used. This 
substitution has resulted in considerably lightening the 
dimensions of such pieces, and also the parts in which 
they rest or move. 

Undoubtedly the best type of hollow forgings, and one 
which is gradually being introduced both for shafts and 
rolls, is where the walls are of the same thickness through- 
out, the outside and inside diameter varying together, both 
being greatest at the centre, where the strength is 
required, and smallest at the bearings. Such a shafo is 
built on the principle of a girder, and offers the greatest 
strength for the least amount of metal. 

Prominent among hollow forgings are the Ferris wheel 
shaft, 32in. outside diameter, 16 in. inside diameter, 45 ft. 
long, weighing 89,3201b ; and shafts for the steamers 
Puritan, Plymouth, and Pilgrim of the Old Colony Steam- 
boat Company, a outside diameter, 12 in. inside 
diameter, and weighing 65,832 lb. each. Shafts for the 
Navy are made hollow, and those for the International 
Line, for the steamers New York, Paris, St. Louis, and 
St. Paul are 21 in. in diameter, with a 10-in. hole through 
bowh. Field rings of nickel steel were hollow forged 
for the 5000 horse-power Westinghouse dynamos at 
Niagara Falls, 11 ft. 73 in. in diameter, 4}4 in, thick, and 
4 ft. 2? in. wide, weighing 28,840 lb. (see sketch). 

Thus it will be seen that there is scarcely any limit, 
either in length or diameter, to the proportions of forgings 
which can now be made by processes which have been 
— In this, as in every other direction, the 

emand seems to have been more than meb by the enter- 
prise of the manufacturer, and engineers have a wide field 
opened before them for the display of their prowess, and 
1 would seem as if they are rapidly taking possession 
of it. 


At the conclusion of Mr. Porter’s paper, Mr. 
John Fritz gave some interesting personal experi- 
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ences on this subject. In one instance, after boring 
a hole in the centre of a solid shaft and finding 
it defective, they enlarged the hole and split 
the shaft open, and found it cracked to within an 
inch of the outside. These remarks closed a very 
pleasant evening, and Mr, Porter received many 
compliments for his careful presentation of the 
subject. 


(Zo be continued.) 





THAMES BRIDGES.—No. XLII. 


85.—Oxtp Man’s BRIDGE. 

A sHortT distance above Tadpole Bridge (see page 
850, vol. lxi.) is a light timber structure crossing 
the Thames, and practically identical with Tenfoot 
Bridge, already described. It was erected by the 
‘’‘hames Conservancy in 1894 in the place of a very 
ancient and steep trestle with five openings, that 
had fallen into decay, and was unsafe for the occa- 
sional foot traffic passing over it. 


86.—Rapcor Brice. 

Davenport says (1869) of this bridge : ‘‘ It crosses 
the old bed of the River Thames, half in the parish 
of Farringdon, Berks, and half in the parish of 
Radcot, Oxfordshire. The Berks part is repaired 
by the lord of the manor of Farringdon, by reason 
of his perception of certain tolls. The Oxford part 
is repaired by the lord of the manor of Radcot.” 
The bridge crosses the river at a point about 25 
miles above Oxford ; it is a very ancient structure, 
though the date of its erection is uncertain. As 
will be seen from the illustration on page 42, it 
has three arches of Gothic form ; the two side ones 
sharply pointed, that in the centre being much 
flatter, suggesting reconstruction at a later period. 
The parapet rises on straight lines, meeting over the 
middle of the central arch in a stone bracket that 
doubtless served in its time to support a cross or the 
statueofa saint. A predecessorof this bridge possibly 
existed in the time of William the Conqueror, since 
a causeway was in existence near the line of the 
bridge, at that period. The bridge carries the road 
running northwards from Farringdon in Berkshire 
to Burford in Oxfordshire, and passes over the old 
and disused bed of the river, which is now nearly 
obstructed. The navigable channel, about 80 yards 
on the left of the old stream, was made by the 
Thames Commissioners about 1785 ; this is crossed 
by a bridge with a semicircular arch 16 ft. span, 
built by the same body and now kept in repair by 
the County of Oxford. The dimensions of Radcot 
old bridge are very small, the width of the centre 
arch being only 12 ft., and those of the side open- 
ings, 9 ft. Like many of the stone bridges on 
the Thames, the arches are built in ribs; in 
each case the soffit recedes a little from the face, 
leaving a recessed ring round each arch. The 
masonry is in courses of rather large stone. As 
will be seen from the illustration, the piers project 
into the stream, forming cutwaters, and at the level 
of the springing of the central arch they are sloped 
back to the face of the masonry. ‘The parapet 
walls, 3 ft. 6in. high, have a plain weathered 
coping, and are 12 ft. 3 in. apart. Radcot Bridge 
is not without its historical associations. In De- 
cember, 1387, Robert Vere, ninth Earl of Oxford 
and Duke of Ireland, was defeated at Radcot by 
Henry of Lancaster, afterwards Henry IV. The 
condition of the river at that time must have been 
very different to its present state, as Vere failing 
to swim his horse across the river was nearly taken 
prisoner. It is said that Henry of Lancaster broke 
down the bridge in order to prevent Vere’s retreat ; 
this may account for the four-centred middle arch. 
Radcot Bridge was also the scene of an engagement 
on May 7, 1645, when a body of Cromwell and 
Fairfax’s horse encountered some Royalist troops 
under the command of Lord Goring, and were put 
to rout. 


87.—Eaton WEIR AND Footsripce. 

The weirs or flashes which formed the earliest 
attempts to improve the navigable channel of the 
Thames, were primitive affairs enough, but plenty 
of traces of the original type still remain on the 
upper river, dating from the close of the last 
century, or even later. The terms lock and weir 
were then synonymous, and Chamberlain in his 
“Survey of London” (1770) thus defines the locks 
on the River Thames: ‘‘ Machines of wood placed 
across the river, and so contrived as to confine the 
current of water as long as is found convenient, 








that is, till the water runs to such a height as to 
allow depth enough for the barges to pass over the 
shallows, which being effected, the water is set at 
liberty, and the loaded vessel proceeds on her 
voyage till another shoal requires the same con- 
trivance to carry it forward.” Thus the weir 
answered the double purpose of a dam and a lock ; 
its construction was very simple. Timber sills 
were laid on the river bed, and other sills 
parallel to them, a few feet above the higher 
water level ; these were connected at intervals by 
stout uprights in such a way as to make a kind of 
grilled frame. Between the uprights sliding boards 
were fitted, and to the top of each one was attached 
a long wooden lever ; by raising or lowering these 
levers, or some of them, the water from the upper 
reach was allowed to flow or was held back. When 
it was desired to pass a barge through down stream, 
sufficient of the sliding boards were removed to 
make a wide enough channel, and the barge was 
carried forward by the rush of water, assisted 
sometimes by an additional supply from the flash 
or reservoir. By this arrangement it was possible 
to regulate to some extent the depth of water in 
the reaches, and to permit of a certain amount of 
navigation. The operation of taking barges up the 
stream was, of course, a slower and more difficult 
one. This old system is carried out in the com- 
paratively modern Eton Lock and Weir, illustrated 
on page 42. The bridge consists of a swing span 
from the left bank to the pier seen in the picture ; 
the traffic passes through this opening; there is 
also a short fixed span from the pier to the right 
bank over the actual weir. The length of the 
swing portion is only a few feet, and the counter- 
balance is a box weighted with stones. The dis- 
tance between the pier and the right bank is 50 ft. 
The weir occupies this space, and the paddles or 
boards, arranged much as we have described them 
above, are 2 ft. wide, and of a sufficient height to 
maintain the necessary depth of water in the river. 
This structure may be taken asa type of many that 
are to be met with on the upper reaches of the 
river. 


88.—St. Joun’s Brince, LecHLape. 

St. John’s Bridge, Lechlade, was 50 years ago, 
another of the ancient monuments of bridge 
architecture that lingered over the Thames. In an 
interesting little volume published some years since 
by Mr. A. Williams on the history of Lechlade, 
many facts taken from ancient records are repro- 
duced. It was built by Peter Fitzherbert in 1229, 
and was a structure of three arches approached by 
a causeway 3 miles in length. It took its name 
from, and practically belonged to, the Hospital or 
Priory of St. John, which had been endowed about 
30 years previously. Thies institution did not 
prove successful, and was dissolved about 1470 by 
Edward IV. Through a number of centuries the 
bridge was repaired from the proceeds of property 
with which it was endowed. So matters remained 
till 1830, when, being in a ruinous condition, and 
not wishing to incur the expense of reconstruction, 
the County of Gloucester commenced legal proceed- 
ings against the then owners of the priory lands, 
but without success, and in the end the work was 
undertaken by the county. Examination showed 
that the foundations—still in a tolerable state of 
preservation—were the original work. The con- 
structor of the new bridge was a local builder 
named Cox; he removed only two of the old 
pointed arches and replaced them with one of 
elliptical form, using the old abutment. This 
patchwork was not very durable, and about 1884 it 
was entirely removed, and the new bridge with one 
segmental arch was erected. The bridge carries 
the main road from Berkshire into Gloucestershire 
—the river forming the county boundary—but it 
has long since ceased to span the navigation 
channel. A straight navigation cut was made 
at about the same time as at Radcot, and not far 
from the old bed ; it is spanned by an elliptical 
arch of blue brick 20 ft. wide. The distance 
between the navigation cut and the river is 90 ft., 
and the two bridges are connected by walls that 
also serve as the abutments and retaining walls of 
the approach. The arch of St. John’s Bridge (see 
page 42) has a span of 36 ft., and the width between 
the parapets is 20 ft. The approach on the north 
side is about 150 ft. long. 


89.—LEcHLADE BRIDGE. 


Lechlade Bridge, 31} miles by river from Ox- 
ford and three-quarters of a mile above St. John’s, 





is a handsome structure built by Act of Parliament 
passed in 1792. It replaced an old ferry, and 
was built about the same time that the Thames 
and Severn Canal was made, and the ‘‘ Cheese 
Wharf” of Lechlade was constructed. The Act 
conferred on trustees, powers to repair, turn, and 
alter the road from Burford in Oxfordshire to 
Lechlade in Gloucestershire ; to makea road thence 
to the River Isis or Thames, to build a bridge across 
the river ; and to do other road improvements, as well 
as to take tolls. This Act terminating in 21 years, 
was renewed from time to time, and in 1853 was 
repealed by a new Act for the more effectual re- 
pairing and maintaining the same roads and bridge, 
the tolls to be continued, the term again being 21 
years. In 1874 the previous Act was repealed, its 
powers expired at the end of that year, and the 
road and bridge came under the Highway Act. 

The bridge consists of a fine almost semicircular 
arch of 40 ft. span, and two small arches of 
similar form, but of only 9 ft. span, flanking the 
principal opening ; there is also a tall and narrow 
archway, 5 ft. 6 in. wide, at the end of the bridge, 
to accommodate the towing-path on the right bank. 
The width of the masonry across the bridge, at the 
springing of the main arch is 26 ft. The facework 
is of dressed stone in courses, but in the spandrils 
of the main arch the radiating lines of the vous- 
soirs are continued to the underside of the string 
course. Broad pilasters, 12 ft. wide, slightly 
battering to the string course, mark the piers in 
the water ; from them spring the great and small 
arches, and high up in each pilaster is an orna- 
mental ring of dressed stone slightly in relief. The 
parapets are 4 ft. 6 in. high and 15 in. thick, with 
wide coping course; the roadway between them 
is 17 ft. in width; the gradients are somewhat 
severe. The tollhouse (not now used) stands at 
the town extremity of the bridge, i.e., on the left 
bank, but walls sustain the approach some distance 
further. 

Lechlade, formerly written Leachlade (the name 
having reference to the course, or perhaps mouth, 
of the River Leach), is now a quiet old market 
town in Gloucestershire. The ‘‘ Parliamentary 
Gazetteer” of 1843 states: ‘‘The inhabitants 
derive considerable advantage from the situation at 
the highest navigable point of the Thames, as the 

roduce of the counties of Gloucester and Wilts is 
sence hither to be transmitted to the metropolis.” 
There were fairs for cattle and toys (sic) on August 
5 and 21, and for cattle and cheese on September 
9, also a weekly market on Tuesday. But even 
then the market was “falling into decay,” for rail- 
ways had begun to injure and supersede inland 
navigation, and from this cause and others the 
fortunes of many towns waned. Lechlade, not 
lying in the course of any of the new great lines 
of traffic, was left behind to grow dull, and the 
branch of the Great Western Railway, which 
now passes at a distance of half a mile north to 
stop short at Fairford, the station beyond, has done 
little to revive prosperity. That the Romans were 
here appears from the discovered remains of a 
hypocaust and some tesselated pavements. John 
Leland came by in Henry VIII.’s reign, and noted 
Lechlade, ‘‘ a pretty old village, and hath a pretty 
pyramid of stone at the west end of the church.” 
The spire was not old when he saw it, for the church 
was rebuilt towards the end of the fifteenth 
century, but the three centuries and a half which 
have passed since the “itinerant” admired it 
have not marred its graceful lines, and fortunately 
it remains as the ornament of the town and neigh- 
bourhocd. 


90.—INGLESHAM BRIDGE. 


This bridge is located at the junction of the 
Thames and Severn Canal with the River Thames, 
the canal being to the right of the illustration, 
whilst the river is seen directly under the bridge. 
This structure was erected by the Thames Con- 
servancy to accommodate the towpath traffic, and 
consists of three spans of timber, the centre one 
being 19 ft. 6 in., whilst the outer spans are 18 ft. 
and 18 ft. 6 in. to the left and right respectively. 
Each pier is formed by two 10 in. square piles 
connected at the top by a bearer which carries 
the longitudinals on which the floor is laid. The 
width of platform is only 4 ft. 6 in. 


90.—HANNINGTON BrinGe. 


From Lechlade Bridge to Hannington Bridge, 
the course of the Thames measures 4 miles. The 





River Coln, which has come down from Fairford, 
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in Gloucestershire, augments the stream at a point 
on the left bank 5 furlongs above Lechlade. 

But a much more important junction is that of 
the Thames and Severn Canal which occurs 70 
yards above the mouth of the Coln, and above re- 
ferred to in connection with Inglesham Bridge. 
This, indeed, is, or rather has been, the most im- 
portant point on the river above Oxford, for on the 
completion of the canal in 1789 the Upper Thames 
became a highway of commerce, and Bristol was 
linked with Oxford and London. Some years pre- 
viously the Stroudwater Canal, rather over eight 
miles long, had been made from Framilode on the 
Severn to Walbridge, near Stroud, and for extension 
thence to the Thames under the name of the 
Thames and Severn Canal, an Act received the 
Royal assent April 17, 1783. The project had 
been one of Mr. Brindley’s, but he having died in 
1772, it was carried out by Mr. Robert Whitworth 
as engineer. The course from Walbridge is by 
Stroud, Chalford, Sapperton, Coates, Kemble, 
and Siddington, from which is a branch 1} miles 
in length to Cirencester, South Cerney, Latton— 
where it is joined by a branch of the Wilts and 
Berks Canal—Eisey, Cricklade, and Kempsford to 
its termination in the parish of Lechlade, opposite 
Inglesham. The length, not including the branch 
to Cirencester, is 28? miles, making, with the 
Stroudwater Canal, the whole distance from the 
Severn to the Thames about 37 miles. 

Quoting from Joseph Priestley’sdescription(1831), 
in the first seven miles, ie¢., from Walbridge to 
Sapperton, there are 28 locks, the rise to the 
eummit level here being 243 ft. At Sapperton 
the Cotswold Hills are pierced by a tunnel—the 
greatest of its time—2# miles in length, and through 
rock. The summit level, running through the 
tunnel, originally extended 4? miles, but a lock 
having been superseded near Kemble, there is none 
now between Sapperton and Siddington, a distance 
of 7? miles. In the parish of Kemble (113 miles 
from Walbridge) the springs of the Thames were 
tapped, and a steam pumping engine discharged a 
copious supply of water into the canal. Mention of 
this very important pumping station is omitted by 
Mr. Priestley. Between Siddington—whence the 
branch is 1} miles long to Cirencester—and the junc- 
tion with the Thames, the distance is 13} miles; the 
fall, 134 ft., is regulated by 14 locks. The width 
of the canal is 42 ft. at the surface, the depth 5ft., 
and the barges formerly passing were 80 ft. long by 
12 ft. wide, the burden about 70 tons. But now 
the canal is disused and for the most part waterless, 
and the Thames, to which it at one time brought 
much traftic, is impeded by weeds and shallows ; 
railways have superseded waterways. 

The junction of the canal and river is marked by 
the ‘‘ Round House.” so called from the peculiar 
tower-like form of the lock-keeper’s house, though 
others similar are found along the track of the 
canal. A slight bridge of timber (Inglesham) 
accommodates the towing-path. 

Hannington Bridge, a substantial structure of 
masonry, has, since 1841, taken the place of an old 
timber structure ; it has three equal spans of 15 ft. 
6 in. each, with piers 3 ft. thick between them, and 
abutments 5ft. 6 in. on either bank. The parapets 
are 2ft. 9in. high and 18 in, thick, the coping 
stone being 3 in. wider; the width of the road 
between the parapets is 19 ft., and there is no 
special accommodation for foot em It isa 
county bridge, and free from toll. 


91.—CastLE Eaton Brinae. 


From Hannington Bridge to Castle Katon Bridge, 
following the stream upwards, is 2% miles; the 
course has become shallow, and in summer, at 
least, the growth of rushes makes progress by boat 
tedious. Kempsford, three-quarters of a mile 
above Hannington Bridge and on the left bank, is 
a long straggling village, trending half a mile north- 
west of the river, and intersected by the Thames 
and Severn Canal. The most interesting portion of 
it, however, is on the Thames bank, and consists of 
the remains, now very scant, of a royal residence, 
which, having belonged to Harold, the last Saxon 
king, was given by the Conqueror to Cadurcis or 
Chaworth, one of his Norman svldiera, from which 
family it came by marriage to the Royal House of 
Lancaster. Henry, the Duke who rebuilt the fine 
church close by his mansion, in the middle of the 
fourteenth century, having lost his son, gave the 
property to the Church, and at the Dissolution it 
came tothe family of Thynne. They retained it 


nearly three centuries, and eventually sold it to 





Lord Coleraine, of the time of the Regency ; he 
destroyed the house, then Jacobean, and on the 
site now stands the ‘‘ Manor Farm,” only a ruined 
fraction of the old palace, called the ‘‘Gunner’s 
Room,” remaining on the brink of the river. A 
mile above Kempsford Church the Thames ceases 
to divide the counties. Here the boundary runs 
northward three miles, so as to include within 
Wilts the parish of Marston Meysey, assigning that 
of Hampton Meysey to Gloucestershire, and then 
returns southward, but not to the river, which, 
with the exception of half a mile from- Thames 
Head, has the remainder of its course through 
Wilts. 

Castle Eaton Bridge, 38 miles above Oxford, 
accommodated a country road, and consisted of six 
small stone arches, the stream here being 25 yards 
wide, but shallow (see sketch). The situation is 





in winter, while the reverse is the case for traction. 
The heaviest work of many tramways comes just 
after places of entertainment are closed or before 
they open, and in the morning and afternoon hours, 
when their patrons are travelling between their 
houses and places of business. For the greater part 
of the year this travel is before darkness sets in. 
The superposing of the energy curves of lighting 
and traction will not do away with the peak which 
is to be found in every lighting curve, but it will 
very greatly diminish its relative value, which after 
all is the important consideration. 

It need not be pointed out in detail how great a 
saving is effected by not requiring a separate staff 
for each service. This must result from the use of 
a single station. Relatively a far smaller reserve 
need be provided for a combined plant, provided 
that it has been specially laid out so as to be 

















Otp CastLtE Eaton BripGe. 


highly picturezque, the village on the right bank, 
well set in trees, with a small quaint church, built 
in Norman times. The place was formerly of im- 
portance, and had a strong castle of the Lords 
Zouche, of which, however, there are no remains. 
The actual Castle Eaton Bridge, which has replaced 
the old stone arches, is illustrated on page 43. 
It is of 60 ft. span, and was erected in August, 
1893. It consists of two main plate girders, 65 ft. 
long by 5 ft. deep ; the top and bottom booms are 
each composed of three plates 2ft. wide by Zin. thick, 
webplates # in., except at the ends, where they are 
4 in. thick. The roadway (which is 18 ft. wide in 
the clear) is carried on Finch’s corrugated trough 
flooring riveted at the ends through the main girder 
flanges, the troughs of flooring being filled with 
concrete. The bridge was built by Messrs. E. 
Finch and Co., Chepstow. 





COMBINED LIGHT AND POWER 
PLANTS. 

Tue longer an electric plant can be kept running, 
and the smaller its idle reserve is comparatively, 
the cheaper the cost of production, and conse- 
quently the lower the selling price of power will 
be. Machinery which lies idle depreciates, and as 
it does not contribute to earnings, this depreciation 
must be deducted from the earnings of the active 

lant. 

. The day load, as electric light engineers call it, 
is never very heavy in lighting plants. Large fac- 
tories prefer to generate their own electric power 
for driving motors and lighting, and the number of 
motors running small shops is very limited. If 
the cost of electric energy to the consumer could 
be largely reduced, this number could be very 
much increased. The electric station engineer has 
for years been seeking a day load, and the supply 
of electrical power for traction purposes will give 
this day load. The large traction station with 
machinery running for 20 out of the 24 hours can 
produce power very cheaply, notwithstanding very 
rapid and constant variation of the load. The 
supply of light, as well as power, from the same 
station would be of value, as it would somewhat 
reduce the comparative variations. Combined 
lighting and traction plants work well. 

The largest amount of power for lighting is 
required at night or in the very early morning and 





adapted for both purposes. Where this is not the 
case, a special reserve will still be required for each 
service. 

One point must be kept in mind, viz., that from 
the time the current leaves the dynamos, the light- 
ing and pore sections must be kept entirely sepa- 
rate, and that separate cables, switchboards, in- 
struments, and feeders are essential to the success 
of such a system. There are three distinct ways in 
which a combination of traction and lighting plants 
can be effected : 

1. The plant is specially designed for combined 
working in such a way that the same reserve sets 
can be used for either purpose. The plant may be 
an alternating current equipment, in which case 
special reserve transforming sets must be supplied 
for the tramway plant, although the main reserve 
sets may be the same. 

2. Already existing alternating or continuous 
current lighting’ plants can be utilised. Motor 
generators, with or without stationary batteries, 
must be adopted. 

3. The railway power plant is entirely separate 
from the lighting plant, only the prime energy, 
either steam or water, being utilised for driving 
both plants under one roof. 

The largest, most complete, and well thought out 
combined plant to be found at present is probably 
that now running at Hamburg. Through the 
courtesy of Messrs. Schuckert and Co., of Nurem- 
berg, who designed and equipped this station, we 
are enabled to give a well-illustrated description 
of this interesting installation. 

A double interest attaches to this plant owing 
to the fact that the tramways belong to an en- 
tirely independent company, which buys its power 
at so much per unit, and that the rate of charge for 
power isextremely low. The tramways system of 
Hamburg is the largest and best developed in 
Europe, and more closely resembles a modern 
American plant than any other similar enterprise in 
Europe. There are at present in Hamburg two 
power stations from whieh electrical energy is trans- 
mitted, both for power and lighting purposes. The 
older of these stations will shortly be utilised for 
lighting purpose only, and the new and larger 
station -will supply all the power required for the 
tramways as well as doing lighting work. It is this 
latter station which will & described in detail. 

The first electric supply workr were erected in 
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Hamburg in the year 1888, and at that time were 
considered very large, as they had been built to 
supply 12,000 incandescent lamps and 64 arc lights. 
It was, however, soon found to be far too small. 
The town of Hamburg called for tenders for the 
equipment of a new and larger station, and on May 
10, 1893, a contract was signed by Messrs. Schuckert 
and Co. for the entire equipment and construction 
of a power station which should supply power for 
lighting, motors, and traction purposes, and this 
new station was put into operation about the end 
of last year. 

The exterior of the building is of brick, and 
exceedingly handsome. The front is used as offices, 
besides which the engineers in charge have living 
rooms provided for their accommodation. Fig. 4, 
page 46, gives a plan of the whole installation. It 
will be seen that at the present moment there are 
only four sets of engines and 10 sets of boilers, but 
that plenty of space is available for enlarging both 
engine and boiler-house. In fact, at the present 
moment another engine and four more boilers are 
being putin. The boiler room is 25 metres wide 
and 19 metres long (82 ft. by 62.4 ft.). 

The engine-room is 17 metres wide, 36.8 metres 
long, and the clear height is 12 metres (55 ft. wide, 
by 120 ft. long, and 39 ft. high). In the engine- 
room there now are four sets of triple-expansion 
condensing vertical marine engines, connected on 
each side directly to a 12-pole shunt-wound dynamo. 
The engines are fitted with Corliss valve gear, and 
at a pressure of 10 atmospheres (147 lb. per square 
inch) and 100 revolutions these engines will develop 
1000 to 1200 brake horse-power each. 

The total height of the engine over all is 7.5 
metres, or about 244 ft. The floor space occupied 
is 8 metres by 44 metres, or about 26} ft. by about 
14} ft. Figs. 1 and 2 (see two-page plate) give a 
general idea of thisengine. The high, intermediate, 
and low pressure cylinders are located side by side, 
and act on to cranks which are at an angle of 120 deg. 
Each engine is fitted with two flywheels, 4 metres 
in diameter (about 13 ft.), and each one of which 
weighs 7} tons. The governor acts on both the 
high pressure and intermediate cylinders. The 
lubrication of the engines is effected by means of 
an oil tank, which is placed on the top of each 
engine, and whence the oil, after having been used 
in the various bearings, descends, and is col- 
lected in a tank which is placed under the bedplate 
of the engine. From here the oil is pumped back 
through a filter to the top of the engine, where it 
is utilised again. Fig. 1 gives a longitudinal sec- 
tion of the engine-room, and Fig. 2 is a transverse 
section. All the cylinders of the engines are steam- 
jacketed. The high pressure and intermediate 
cylinders are jacketed with high-pressure steam 
direct from the boilers. The low-pressure cylinder 
is jacketed with steam coming from the intermediate 
receiver. All the jackets are furnished with water 
separators. The diameter of the high-pressure 
cylinder is 575 millimetres (22.64 in.) ; that of the 
intermediate one is 925 millimetres (36.41in.), of the 
low-pressure cylinder 1350 millimetres (53.15 in.). 
The stroke is 39.37 in. The steam utilised in the 
high-pressure cylinder passes through the steam 
jacket surrounding the same before it enters it. 
Each of the above engines is directly coupled to 
two 350-kilowatt generators. All of these are 12- 
pole machines shunt-wound, some for a pressure 
of 250 volts, the others for a pressure of 540 to 
600 volts. The latter are mostly used only for rail- 
way work. The former can be put in series in 
pairs, and thus used for railway work, whereas if 
run in parallel they supply current for lighting 
purposes, and in that case they work in parallel on 
a large battery of accumulators, from which a three- 
wire system is taken for lighting purposes. Fromthe 
engines the steam goes through a condenser. The 
condensing plant is driven by two 140 horse-power 
horizontal engines, the cylinder diameter of which 
is 514 millimetres (20.24 in.), and the stroke 500 
millimetres (19.69 in.) The number of revolutions 
per minute is 100. The hot water from the condenser 
is pumped by means of a centrifugal pump, which 
has a capacity of 8.65 cubic metres (21.4 cubic feet) 

er minute, on to the top of a wooden erection 

nown in Germany under the name of ‘‘Gradier- 
werk,” This resembles a gigantic sieve. The hot 
water passes through a series of inclined wooden 
planes, and the water is constantly changing its 
direction. This erection is shown in the left-hand 
corner of the plan, Fig. 1. 

The boilers, as will be seen from Figa. 3, 5, and 
6, the former, on our two-page plate, being a cross- 





section through the engine and boiler room, and 
the latter, views to an enlarged scale, are of peculiar 
construction, and the advantages claimed for them 
are the very large amount of heating surface which 
they present. Fig. 6 is a cross elevation and 
section through this boiler. It will be seen that 
to all intents and purposes it consists practically of 
the superposal of a marine and Galloway boiler. 
The top or marine boiler has 125 fire-tubes, each one 
95 millimetres (3.74 in.) in diameter. The bottom 
boiler has a diameter of 2.4 metres (7{t. 10.5 in.) and 
is 5.9 metres (19 ft. 3in.) in length. They have 
a heating surface of 250 square metres (2691 equare 
feet) each. The feed water before entering the 
boilers is heated to 80 deg. Cent. For this pur- 
pose itis conducted into iron tanks, situated close 
to the boilers, and in which the steam from the 
feed pumps is condensed. 

There are two smoke stacks provided for, of which 
one only has been built sofar, 50 metres (164 ft.) high 
(see Fig. 4). The coal burnt is Welsh, and a special 
for coal is located near the water cooling plant. This 
is connected directly to the railway tracks which 
run outside the station. An electric traverser runs 
out and takes the truck with coals into the coal 
shed, and on its way goes over a weighbridge, when 
the weight of the coals are registered before un- 
loading. 

Water being extremely expensive, the company 
sunk a well to a depth of 187 metres (613 ft.), and 
from this all the water for the boilers and for con- 
densing purposes is raised by means of a special 
pump. 

(Zo be continued.) 





THE ARGENTINE CRUISER “‘GARIBALDI.” 
Tue Garibaldi, illustrated on page 50, is a twin-screw 
armoured cruiser of 6840 tons displacement, built origi- 
nally for the Italian Government by the well-known firm 
of Messrs. Gio. Ansalds and Co., of Sestri Ponento and 
of Sampierdarena, the principal marine engine and ship 
builders in Italy. The vessel was designed by Comm. 
E. Masdea, now Director-in-Chief of Naval Construc- 
tion. The vessel, however, was completed considerably 
within the time allowed by the contract, being finished 
ready for sea within 11 weeks from the date of the 
launch. With the consent of the Italian Government, 
the Garibaldi was sold by Messrs. Ansaldo to the 
Argentine Republic, the firm agreeing to construct 
another vessel similar to the first, but having Belle- 
ville water-tube boilers instead of cylindrical, as fitted 
in the original ship, and to deliver the second vessel 
complete by the time agreed upon for the first ship. 

The armament consists of two 25-centimetre and the 
following quick-firing guns: Ten 15-centimetre, six 
12-centimetre, ten 57-millimetre, ten 37-millimetre, 
two machine, and two light guns. 

The leading dimensions are: Length, 328 ft. 1 in. ; 
extreme breadth, 59 ft. 9 in. ; draught, 23 ft. 3 in., at 
which the displacement is 6840 tons. 

The engines, which are of 13,000 indicated horse- 
power, constructed by the same firm, from drawings 
and technical assistance furnished by Messrs. Mauds- 
lay, Sons, and Field, Limited, London, consist of two 
sets of triple-expansion inverted engines having cylin- 
ders 42 in., 63 in., and 93 in. in diameter respectively, 
with a stroke of 3 ft. 10 in. Each cylinder is sup- 
ported by four cast-steel columns with cast-iron cross- 
head guides bolted on their faces, and standing on 
cast-steel main bearing frames. The high-pressure 
cylinders are fitted with piston valves, while the inter- 
mediate and low have double-ported slide valves, all 
being worked by double eccentrics and Stephenson’s link 
motion. The piston-rods, connecting-rods, and shafts 
are of steel, the crankshaft being made in three 

arts interchangeable. The condensers, two in num- 

r, are of delta metal, and are fitted with hori- 
zontal tubes through which the cooling water passes, 
and have a cooling surface of 14,600 square feet. 
There are two single-acting air pumps made of gun- 
metal, 33 in. in diameter and 21 in. stroke, worked by 
beams from the low-pressure cylinder crossheads. For 
the purpose of keeping a vacuum in the condensers 
while the main engines are at rest, each of the circu- 
lating pumps, which are worked by independent com- 
pound engines, is fitted with a small auxiliary single- 
acting air pump. These pumps draw from the con- 
densers and deliver into the feed tanks. The pro- 

ellers are of gun-metal, each having four loose blades 
bolted on to the boss, the pitch being made adjust- 
able from 21 ft. to 25 ft. 

Steam is supplied by eight single-ended cylindrical 
boilers 15 ft. 24 in. in diameter and 9 ft. 11 in. long, 
working at a pressure of 155 lb. per square inch, Each 
boiler is fitted with four corrugated furnaces 3 ft. 6 in. 
in diameter and 7 ft. 4in. long, and two separate com- 
bustion chambers. The total area of firegrate is 775 
square feet, and the heating surface is 21,500 ft. The 
tubes are 24 in. in diameter, and are fitted with fer- 





rules at the combustion chamber end. There are two 
funnels 8 ft. in diameter and 80 ft. high. 
The speed is 20 knots, and the coal capacity 600 tons. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on Change here, but the market 
was flat and buriness was very limited. Buyers and 
sellers did not very easily come to terms as to price, and 
particularly was this the case with regard to quotations for 
forward delivery. At the same time, however, a general 
feeling of confidence in the future was noticeable. Few 
people attach “sy importance to the present lull, which is 
often experienced at this season of the year, and there is rea- 
son to believe that the autumn of 1896 will be characterised 
by considerable briskness in trade. Producers of pig iron 
are well supplied with orders, and many of them are not 
at all anxious to enter into further contracts at present 
market rates. Yesterday 37s. 3d. was accepted for early 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, and 
that price was generally quoted. No. 1 was 38s. 3d., 
No. 4 foundry 36s. 6d., grey forge 36s.. and white 35s. 9d. 
Middlesbrough warrants opened at 37s. O4d., but later 
in the day they stiffened, and closed 37s. 2d. cash buyers, 
East coast hematite pig had rather a downward tendency, 
owing to the very abundant supply and the weakness of 
warrants, but most sellers still asked 453, 6d. for early de- 
livery of Nos. 1, 2,and 3. Spanish ore was very firm. 
Rubio wag fully 12s. 9d. ex-ship Tees. To-day there was 
ractically no change in the market, the only alteration 
ing in Middlesbrough warrants, which closed 37s, 14d. 
cash buyers. 


The Make and Disposal of Pig Iron.—The returns of 
the Cleveland Ironmasters’ Association, showing the pro- 
duction and disposal of pig iron during the month of 
June, are satisfactory, showing as they do that of 134 
furnaces built 96 were in operation, 50 being on Cleve- 
land pig and 46 on other kinds, including hematite, 
spiegel, and basic pig. The make of Cleveland pig for 
the month was 123,579 tons, or 12,395 tons less than 
during May. The production of hematite, &c., amounted 
to 135,640 tons, being 5106 tons below that for the previous 
month. The total output of all kinds of pig iron was 
thus 259,219 tons, being a reduction as compared with the 
make for May of 17,501 tons. At the end of June the 
total stocks of pig iron stood at 345,525 tons—a decrease 
on the month of 7780 tons. Shipments of pig iron reached 
106,718 tons, of which 68,933 tons went to foreign ports 
and 37,786 tons coastwise. The total shipments are an 
increase of 2527 tons on those for May, and 7334 tons 
above those for June last year. 


Manufactured Iron and Steel.—There is no new feature 
in the manufactured iron and steel trade. All depart- 
ments are well employed, and inquiries for new work are 
reported numerous. Several firms are inclined to ask 
higher rates, but prices, all round, though certainly 
stiffer, cannot be said to be quotably altered. 


The Coal and Coke Trades.—Coal is quiet bub steady. 
Coke is not quite so firm as it was, but the production has 
been curtailed, and sellers are not inclined to reduce 
quotations. For good blast-furnace qualities delivered 
here from 13s. 3d. to 133, 6d. is quoted. 





British Rais 1n Mexico.—The imports of British 
railway iron and steel into Mexico have considerably 
increased this year, the total to April 30 having been 
13,643 tons, as compared with 720 tons in the correspond- 
ing period of 1895. The imports in April were 4043 tonsa, 
as compared with 26 tons in April, 1895. 





DratH or Sir JoHN PenpreR.—After a long illness 
Sir John Pender died on the 7th inst., the immediate 
cause of death being a stroke of paralysis. Sir John has 
in his lifetime of 81 years done more than sny man 
living for the commercial prosperity of the electric cable, 
with which he has been inseparably associated now for 
30 years. He was born in Dumbartonsbire in 1815, and 
after his education at the village school and the High 
School of Glasgow, entered the textile trade, the staple in- 
dustry of his native village. His aptitude was evidenced 
by his being made manager, at 21 years of age, of a 
Glasgow firm, and later he started for himself in Glas- 
gow and Manchester, and goon had an extensive busi- 
ness with China, India, and the East. Thus he 
amassed that great wealth which enabled him to support 
with great liberality the early efforts to lay the Atlantic 
cable, The story of the failure of 1857-58 is well known, 
and so also is the evolution of the Cable Construc- 
tion and Maintenance Company from Glass, Elliott, 
and Co., and the Gutta-Percha Company, resulting, 
by Lord Kelvin’s scientific skill and Sir John Pender’s 
financial power, in the successful laying of the 1865 
cable. Following that came many similar successes, 
By the year 1882 Sir John was able to announce to the 
world that 66,000 miles of submarine cable were in exist- 
ence, supported by 25,000,000/. of capital, of which by far 
the largest share belonged to Great Britain. It is stated 
that the a of the submarine telegraph companies over 
which Sir John presided amounted to nearly 15,000,000/., 
and the cable mileage to 73,460 nautical miles, Public re- 
cognition of hisgreat services came late; it was only in 1888 
that he was madea K.C.M.G., and later he was advanced 
to the dignity of G.C.M.G. From foreign monarchs he 
received many honours, and several of the learned societies 
elected him to distinguished positions. In 1888, too, a 
banquet was held in his honour in London, the Earl of 
Derby presenting to Lady Pender Sir John’s portrait 
painted by Herkomer, 
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COMBINED POWER AND LIGHT ELECTRIC STATION, HAMBURG. 


MESSRS. SCHUCKERT AND CO., NUREMBERG, ENGINEERS. 
(For Description, see Page 44) 
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Now that there is a prospect of the revival of the 
mechanically driven road carriage, in virtue of pro- 
posed legislation, it is surprising to find how many 
now well-known engineers turned their youthful atten- 
tion to steam carriage design. This is true of both 
our great torpedo-boat builders. We have before us 
now a drawing of a steam car designed by Mr. J. I. 
Thornycroft in 1862, and it is well known that about 
the same period Mr. Yarrow, in conjunction with his 
friend Mr. J. B. Hilditch, constructed a steam car- 
riage which was capable of carrying six passengers. 

These earlier efforts in motor carriage construction 
were brought to a standstill by legislative interference, 
but now that there is a prospect of the law beiog 
altered, Mr. Thornycroft has taken the subject up 
again. The result is the steam van of which we 
give, on the present page, an illustration taken from 
a photograph. 

The van was constructed by Mr. Thornycroft at 
his experimental workshop at Chiswick. It is in- 
tended to carry a load of one ton in the main part, 
the propulsive machinery being fitted in the front, as 
shown in the drawings. The engines are a double 
pair of vertical tandem compounds, having cylinders 
2in. and 4 in. in diameter by 3 in. stroke. They are 
geared to the driving wheels in a ratio of 9 to 1 by 
means of spurwheels and two pitch chains and sprocket- 
wheels as shown. The usual differential or jack-in- 
the-box gear to facilitate steering forms part of the 
system. The driving pinion is on the engine shaft, 
and gears into the main wheel of the differential gear, 
the latter coming up through the floor of the van. 

The boiler is of the Thornycroft water-tube type, the 
tubes also forming the firebars, as used by Mr. Thorny- 
ecoft in small launches. This form of boiler, which we 
have previoisly described and illustrated, has now 
been well tried in service, and has been found to answer 
admirably. The example in the van under notice has 
tubes § in. outside diameter. There are 50 square feet of 
heating surface, and 24 square feet of grate surface. 

An air condenser is fitted on the roof. It consists of a 
series of copper pipes, and weighs under 2cwt. As 
will be gathered from the general view, it occupies but 
little room, and, indeed, is not at all a noticeable fea- 
ture. Ithassufficient coolingsurface, at ordinary rates of 
working, to condense all the steam used by the engine. 
The safety valve discharge is led to the condenser, so 
that there is no noise from escape steam when blowing 
off. This is a very necessary feature in steam-driven 
road vehicles, as the lifting of ordinary safety valves 
discharging into the atmosphere could hardly be tole- 
rated on the public thoroughfares. The condeneer is 
well devised for the work it has to perform, and Mr. 
Thornycroft has succeeded in overcoming some of the 
difficulties attendant on the application of an air con- 
denser. 

The boiler is fed by a pump driven directly from 
the main engines. It draws from a drain tank in con- 
nection with the condenser, there being no vacuum. 
The feed make-up leads into this vessel. The total 
weight of the van in running order is about 30 cwt. 

There is much to say about the van itself, apart 
from the motive machinery. A brake is fitted, the 


ing is effected by means of a vertical shaft with a 
worm gear, which actuates a sprocket wheel and a 
continuous chain passing round the compass plate 
on the under-carriage, the trailing wheels being the 
steerers. The wheels are of the modified military 
type, and have special self - lubricating arrange- 
ments. They are loose on the axle, the pitch chains 
driving on the hubs. The length of the van over 
all is 11 ft., of which 44 ft. are devoted to the 
machinery space. The carriage body being carried 
on springs which are attached by links at both ends, 
is therefore free to move endwise. This motion 
would naturally slacken or tighten the — chains, 
and lead to difficulties in driving. If the spring 
were fixed at one end in the usual manner there 
would also be an endwise motion which would be 
due to the flattening of the spring leading to its 
horizontal extension, In order to get over this 
difficulty, a radius bar passes from the main axle 
to the countershaft, and in this way the chain is 
kept uniformly tight, and its pull is resisted. The 
radius bar obviates the need for hornplates, and 
an advantage is gained by the bar forming a strut in 
the exact centre of effort of the driving chain. In 
this way any bending moment that might be otherwise 
set up on the framework of the van is got over. A 
further advantage is that trouble due to the wearing 
of rubbing surfaces in hornplates is avoided. 

By the kindness of Mr. Thornycroft, we have made 
trips on this van on the public road. On one 
occasion a run was made from Chiswick to Rich- 
mond. Ten hundredweight of iron ballast was carried 
as load, besides four persons. Coke was used as fuel, 
and the boiler pressure averaged about 150 lb. The 
run was made in the small hours of the morning, when 
there was no one about excepting the night policeman, 
A fair pace, which, perhaps, it is better not to esti- 
mate, was reached, it being apparent that on the level 
arate of progression above anything that would be 
likely to be required was attainable. Kew Bridge, 
which is, we believe, the steepest of the metropolitan 
bridges, having a gradient of 1 in 13, was mounted 
without difficulty. This was the first run made on 
the public road, and was undoubtedly a great success. 
It was apparent, however, that some improvement 
was pie 2 in regard to the steering arrangements 
if the vehicle were required to be run in crowded 
thoroughfares. Since then the arrangement has been 
altered, so that the driver has more leverage, and this 
has proved a oe improvement. Lately a trip was 
made from Chiswick to Putney during the day, the 
van passing through the narrow and crowded thorough- 
fare of Hammersmith Broadway. On this occasion 
the pace had to be slow to meet the requirements of 
the law. The driver had no difficulty in turning 
corners or ateering among the traffic. 


required is obtained by working non-compound, that 
is to say, admitting high-pressure steam into the low- 


maximum power of the engines, and variation of load 
carried in the back of the van has practically no effect 


The result of our experience with this van confirms 
the opinion previously formed that for pur of this 
nature the steam engine is more suitable than the 
various forms of oil engine at present being tried for 
motor cars. Of course one cannot foretell what im- 
provements may be made in future, but we take it for 
granted that at present no one, excepting the most 
enthusiastic mechanical amateur, would prefer a 
mechanically driven carriage for pleasure purposes. 
For parcels vans, laundry carts, and other work of a 
similar nature, probably motor carriages will be largely 
used as soon as legislative restrictions are relaxed ; 
and it would seem by the light of what Mr. Thorny- 
croft and his son—who has taken a very active part 
in the matter—have accomplished, that the steam 
engine still holds its own in such situations. No 
doubt, however, Mr. Thornycroft will be able to intro- 
duce some improvements upon this his first steam 
carriage. 





THE BUTTER ACCUMULATOR. 

IN our report of the Leicester Show we mentioned 
the butter accumulator of Mr. Eric A. Wahlin, of 
the Charing Cross Hotel, and late of New York. At 
the time we went to press the trials of this machine had 
not been completed, but later in the week it received 
a silver medal as the result of practical tests made in 
the working dairy. The machine itself is entirely 
new in this country, but it has made considerable 
progress in the United States, where it has been tested 
with satisfactory results in many of the State institu- 
tions for the encouragement of agriculture. Our readera 
are aware that two other machines have been shown 
before the Royal Agricultural Society of England, de- 
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signed to divide new milk into butter and skim milk at 
one operation,* but neitherof them operated on the same 
principle as the one illustrated in the annexed engrav- 
ing. In this there is no operation at all analogous 
to churning, neither friction nor percussion bein 
employed to effect the agglomeration of the butter 
granules. The whole process is conducted by centrifu 
separation, The cream is ‘‘separated” from. the 
skim milk, and then the cream is again separated into 
butter fat and buttermilk. The fat cells are, of 
course, infinitely small, but when they come into 
contact with each other without any intervening 
watery layer, they coalesce and run together into 
granules, the size of which can be regulated by 
the rate at which the operations are conducted. It is 
stated, and apparently with good reason, that practi- 
cally the whole of the cream is converted into butter, 
and that the loss which occurs in churning is almost 
eliminated. In a trial made at the Pennsylvania 
State College on February 8, 1894, the percentage of 
fat in the whole milk was 5.4, in the skim milk 0.055, 
and in the contents of the bowl and accumulator 0.05, 
or, that is, the loss was only 1 per cent. of the whole. 
From the illustration it will be seen that the appa- 
ratus includes an ordinary separator ; it can be used 


For mounting steep inclines, the additional power | a, such at all times, cream or butter being produced at 


will, just as desired. The whole milk enters by the pipe 
K, its level in the receiving cup being kept constant by 


pressure cylinders. The distribution of weight in the . : : 
van is such that the driviog wheels just slip at the = oe is parma ge br tac wd vend xi gh 











brake wheel being beside the steering wheel. Steer- 





on the driviog gear. 


/ ENGINEERING, vol. xlix., page 750, and vol. Ix., 
page 413, 
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which there passes colouring matter from the cup above. 
The milk is delivered into the auxiliary separator L, 
passing up its walls, and through the small orifice 
shows, on to the wall of the revolving drum B. There it 
is separated in theusual way. The heavier skim milk 
accumulates next the wall, and passes up the pipe M, 
and through the hole above it, into the lid N and out 
bythe spout G. The cream, which is lighter, keeps 
near the centre, and flows down the holes H, and over 
the edge of the neck below into the lid A, and down 
the pipe to the spout C. As thus arranged, the machine 
is only an ordinary separator. But if it be desired 
to produce butter, the screw J is drawn back, and 
tte lid A lowered a little and refixed. The cream 
then passes over the edge below the holes H, and 
on to the inverted conical surface around tiem. 
It parses over this surface in a very thin lay:r, and 
through the apertures O into the final butt r-sepa- 
rating chamber D. It is on the inverted conical 
surface that the separation of the butter granules 
mainly takes place. The skim milk hurries forward, 
a more marked and complete separation taking place, 
until both substances accumulate in the final chamber. 
The butter granules are forced towards the centre, 
until they reach the discharge tube F, when they 
escape against the slanting wood lining P and down 
the spout .K. The buttermilk follows the same 
course, as, of course, there is not the same need to 
keep it separate from butter as there would be from 
cream. 

It will be noticed that the butter is made from fresh 
and not from ripened or soured milk. The public has 
an acquired prejudice in favour of the taste that comes 
from prolonged immersion of the butter fat in lactic 
acid, and hitherto ‘‘sweet cream butter” has not had 
a favourable reception. We are informed, but we have 
had no opportunity of testing the fact, that the accu- 
mulator butter is devoid of the flat flavour which 
usually attends that made from unsoured cream, If 
such a flavour is essential, the butter granules must be 
allowed to lie in the buttermilk until it and they have 
become soured. In a very short time a machine such 
as we have described will be on view at the Belgravia 
Dairy, 13, Orchard-street, Portman-equare, London. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was moderately active last Thursday forenoon, and in 
the afternoon Scotch iron was rather bid for, up to 
46s, 24d. per ton cash being done, thus showing a gain of 
its from the previous day. Cleveland made an advance of 
14d. and hematite iron 24d. per ton. At the close 
the settlement prices were: Scotch iron, 46s. 24d.; 
Cleveland, 37s. 14d.; Cumberland and Middlesbrough 
hematite iron, respectively, 47s. 14d. and 44s. 44d. per 
ton, An active business was done on K'riday forenoon, 
and the tone was strong, some large withdrawals of 
iron from store at Middlesbrough influencing the 
buying to some extent. Fully 20,000 tons of Scotch 
iron were dealt in, and the price rose 24d. per ton. 
Cleveland iron was idle, but 14d. per ton dearer. About 
5000 tons of Cumberland hematite iron changed hands, and 
the price stiffened up 4d. per ton. Middlesbrough hematite 
iron was quoted 24d. per ton higher. In the afternoon 
the market continued strong and active, there being a bit 
of a “‘bear funk” on. The dealings included about 20,000 
tons of Scotch, 10,000 tons of Middlesbrough, and 5000 tons 
of Cumberland hematite iron. Scotch iron closed up 5d. per 
ton on the day, and the respective settlement prices at the 
close were 46s, 74d., 37s. 3d., 47s. 3d., and 44s. 6d. per ton. 
A moderate amount of business was done in the pig-iron 
warrant market on Monday forenoon, and the tone was 
very healthy. Some 20,000 tons of Scotch and hematite 
iron changed hands, The former rose in price 4d. per 
ton. In the afternoon the tone of the market com- 
pletely changed, prices giving way under the per- 
sistent offering of hematite iron. Close on 15,000 
tons were dealt in, Scotch dropping 34d.. Cleveland 
14d., and hematite irons 2d. per ton. he closing 
settlement prices were, respectively, 46s. 44d., 37s. 14d., 
47s. 14d., and 44s. 44d. per ton. A quiet business was 
done on Tuesday forenoon. Some 12,000 tons of Scotch 
and hematite iron changed hands at the prices ruling on 
the previous afternoon. The tone was irregular. The 
market was firmer in the afternoon, and Scotch and 
Cleveland iron gained 1d. per ton, the satisfactory Board 
of Trade returns causing some “‘ bear” covering. About 
15,000 tons of iron changed hands. Tho respective 
settlement prices at the close were 46s. 4$d., 37s. 14d., 
46. 10}d., and 44s. 6d. per ton. Business was very quiet 
this forenoon, the dealings amounting only to about 
10,000 tons. Prices were firm, Scotch iron advancing 
4d. per ton. There was a considerable amount of 
selliag in the afternoon just at the close, and Scotch 
finished 14d. down from the forenoon. The sales 
amounted to 12,000 tons, and the closing settle- 
ment prices were 46s. 4}d., 37s. 1}d., 46s. aes and 
44s. 6d. per ton, respectively. Some of the special brands 
of No. 1 makers’ iron are quoted at the following prices : 
Clyde, 493. 6d. per ton; Gartsherrie, Summerlee, and 
Calder, 50s. ; Coltness, 52s. 6d.—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 49s. 6d.; 
Shotts (shipped at Leith) and Carron (shipped at Grange- 
mouth), both 52s. per ton. The number of blast fur- 


naces in actual operation in Scotland still remains 


Last week’s shipments of pig iron from all Scotch ports 


amounted to 6425 tons, against 6311 tons in the corre- 
sponding week of last year. They included 102 tons for 
the United States, 218 tons for India, 259 tons for 
Australia, 101 tons for France, 150 tons for Italy, 400 tons 
for Germany, 600 tons for Holland, 205 tons for Bel- 
gium, 110 tons for Spain and Portugal, 250 tons for China 
and Japav, emaller quantities for other countries, and 
3769 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co,’s public warrant stores stood at 363,549 
tons yesterday afternoon, as compared with 363,589 tons 
yesterday week, thus showing for the past week a 
decrease amounting to 40 tons, 


Finished Ircn and Steel.—In respect of malleable iron 
there is a very steady business doing, and all the steel 
works are very busy, the order books being well filled. 
The prices both of finished iron and steel are practically 
unchanged. 


Sulphate of Ammonia.—The demand showing itself for 
this commodity is very dull. There is comparatively 
little business doing, and the quotation is nominally from 
7. 178. 64. to 7/. 183. 9d. per ton. Business was done to- 
day at the former quotation. This year’s shipments from 
Scotland, up till last week, are given at 63,522 tons, as 
against 51,829 tons in the corresponding portion of last 
year. 


Glasgow Copper Market.—There was a very strong 
copper market last Thursday, when business was done a} 
491. 23. 6d. to 491. 5s. per ton cash, and 49/. 103. to 
401. 122. 6d. three months. At the close prices were 
7s. 6d. per ton higher on the day. On Friday forenoon 
the market was again strong, and prices advanced 5s, per 
ton. The turnover was 150 tons. No dealings were 
reported in the afternoon, and the quotations were 
3s, 9d. per ton easier. At the forenoon market on Monday 
50 tons were dealt in, and the price made an advance 
of 7s. 6d. per ton. Other 50 tons changed hands in the 
afternoon, when the price reached 50/. three months, and 
the close was firm at the forenoon prices. Dealing was at 
a standstill yesterday forenoon, and prices dropped 33, 9d. 
perton. The sales in the afternoon amounted to 75 tons, 
and the price again declined 23. 6d. per ton. No business 
was done this forenoon, and prices remained unchanged ; 
in the afternoon, however, 150 tons of metal changed 
hands, the price giving way 1s. 3d. per ton. 


New Graving Dock at Leith.—Leith, the port for Edin- 
burgh, has got a new graving dock, which forms an im- 
portant part of the great scheme of dock extension being 
carried out by the Leith Dock Commission. The Alex- 
andra Dock—for such is the name of the new dock— 
makes the fourth public graving dock at the port, and is 
second in respect to siz. Constructed alongside the 
Prince of Wales Graving Dock—the largest of the four— 
it is 325 ft. in length, having an entrance from the harbour 
48 ft. in width, and giving a depth of water on the sill 
at ordinary spring tides of nearly 20 ft. Ibis built with 
heavy masonry walls, with granite copings on all the 
altars, and is fitted with a pair of strong wrought-iron 
gates made by Sir W. G. Armstrong and Co. The water 
is removed from the dock ky a couple of powerful centri- 
fugal pumps, worked by independent engines, and the 
process of emptying can be accomplished in about two 
hours. The cost of the new dock, which has been con- 
structed by Mr. John Best, the contractor for the whole 
scheme of dock extension, is about 40,0007, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Cutlery and Steel Exports to the United States.—The 
returns from the Sheffield consular district, showing the 
value of the exports of steel and cutlery to the United 
States during the past quarter, show a serious decline as 
compared with the amounts for the first three months of 
the present year. The cutlery exported amounted to 
33,700/. 103. 3d., as compared with 32,842/, 17s. 44d. in 
the corresponding period of 1895, and 6518/. 63. 2d. in the 
second quarter of 1894. Steel to the value of 69,6571. 12s. 
was exported from Sheffield to the United States last 
quarter, as against 74,759/. 3s. 6$d., and 51,777/. 3s. 1d. 
in the corresponding three months of 1895 and 1894 re- 
spectively. The total exports for the whole of the dis- 
trict, which includes Lincoln, amounted, during the 
three months just ended, to 131,465/. 2s. 64d., as against 
166,4441. 33. 94d. for the opening three months of 1896, A 
satisfactory improvement is, however, shown here when a 
comparison is instituted with the figures for the corre- 
sponding quarter of 1895, which were 124,079/. 10s. 64d. 
The greater volume of the exports in the opening quarter 
of this year is explained by the circumstance that there 
was then a heavy consignment of steel rails from the 
Sheffield consular district. This department of business, 
which was very important a few years ago, has greatly 
declined, owing to the removal the large steelmaking 
works to the coast. Its resuscitation, even in a compara- 
tively small degree, is therefore worthy of remark. 


Yorkshire Miners and the Conciliation Board.—The 
proposals of the coalowners and the miners have been 
thoroughly dealt with during the past fortnight. Every 
miners’ lodge in Yorkshire has had the subject under 
consideration. Ata meeting of the Nunnery Company’s 
employés, held during this week, it was stated that, nobt- 
withstanding the existence of the Conciliation Board and 
the joint committees formed in Yorkshire to deal with 
colliery disputes, the Yorkshire Miners’ Association had 
been compelled to spend during the past twelve months 
upwards of 25,0007. to protect its members. Generally 
speaking, the miners have arrived at the conclusion that 
reductions in wages wil] not bring about improvements 
in the coal trade. 


of the directors of John Brown and Co., Limited, referred, 
on the occasion of the annual meeting of the shareholders, 
to the heavy expenditure undertaken by the firm in the 
armour-plate department. It was, he said, a fortunate 
matter that the expenditure had been undertaken, because 
a large demand had been made upon their resources by 
the Government. Their new press, which weighed about 
1500 tons, and exercised a pressure of 10,000 tons, had 
been erected without accident, and had been at work for 
some time. At the present time the firm had some large 
armour-plate orders in hand for finishing. He regretted 
to say that they had come nearly to the end of the orders, 
but he believed that our naval authorities would soon have 
some orders for them. The press alluded to by Mr. Ellis 
is believed to be the largest in the world. After the 
meeting the shareholders witnessed the pressing of a large 
42-ton armour plate. The plate was reduced in less than 
half an hour from 2 ft. to 1 ft. in thickness, a process 
which would, under the old system, have taken many 
hours to complete. 


Profits in the Coal Trade.—In the opinion of Mr. J. D. 
Ellis, one-half the collieries in South and West Yorkshire 
are working at the present time not only without avy 
profit whatever, but at a considerable loss. With regard 
to the Conciliation Board, he remarked at the annual meet- 
ing that the owners were very anxious that it should be 
carried on as at first—with an equal number of mine- 
owners and miners’ representatives, and an independent 
chairman—and if it should happen that it was not con- 
tinued, it must be clearly understood that it would not be 
the fault of the owners. He could hardly imagine how 
it could be supposed that the owners would be willing to 
agree to a minimum of 30 per cent. above the wages of 
1888, when the wages paid at present were causing profits 
to be as nearly nil as possible, and when a great many 
pagers in South Yorkehlre were gradually being bled 
to death. 


Wages in the Brass Trade.—The Rotherham members 
of the Amalgamated Society of Brassworkers have 
received an intimation from a leading firm that they will 
be given an advance of 5 per cent. on their wages from 
the 17th inst. Rotherham is one of the largest centres of 
the brass industry, and the terms that have been decided 
upon have met with general approval among the members 
of the society. 


Iron and Steel.—The iron and steel industries are main- 
taining the firm tone which has characterised them during 
the greater part of the year. In nearly every one of the 
heavy branches of the engineering trade work is reported 
to be plentiful. Marine work comes in well, orders for 
shafting more especially. Hydraulic machinery and mill- 
work is in excellent demand. The armour-plate firms are 
still actively engaged in completing the orders given out 
by the late Government, and as the Japanese and home 
Governments are about to build more war vessels, there 
is bound to bea good market for this class of work for some 
time tocome. More railway orders have been recsived from 
India, and manufacturers of tyres, axles, springs, and 
buffers are anticipating a good business for some months, 
Steel of all kinds finds an increasing market. Best 
crucible material goes off readily on the Continent, and 
the commoner brands have not suffered from the com- 

tition of the more expensive classes of Bessemer and 

iemens-Martin steels. But for the rumours of a coming 
disturbance in the coal trade, prospects would be ex- 
tremely good. Bvuilermakers my a slight depression, 
but foundry work is stated to be plentiful. (uotations 
are as follow; Bar iron, 5/. 103. at makers’ works, 6/. in 
warehouse ; Bessemer billets, of special carbon, 5/. 123. 6d. 
to 61 ; hematites, delivered in the district, from 53. 6d. 
to 57s. 6d.; Lincolnshire pig iron 393.; Siemens-Martin 
acid steel, 77. 10s. per ton for average qualities. 


South Yorkshire Coal Trade.—But for the steady 
demand for steam coal which has characterised the trade 
of this district during the past half-year, the record of 
the coal industry of Yorkshire would be one of stagna- 
tion. The spurt in steam coal is not sufficiently great to 
make amends for the serious depression in household 
qualities. It is only by making sacrifices that a market 
can be found at the present time for this class of coal in 
London, or, indeed. at any other place where seaborne 
coal has access. Manufacturers’ fuel is dull, but there 
are prospects here of a recovery, for the iron and steel 
trades are exceptionally busy. Silkstones are quoted at 
8s. to 93. 3d. per ton for best, Barnsley house coal 7v. to 
8s., steam coal 6s. 9d. to 7s. 3d., manufacturers’ sorts 
from 5s, 6d, to 5s., coke firm at late rates, 





NOTES FROM THE SOUTH-WEST. 


Cardif(—The demand for steam coal has been less 
active, and prices for prompt shipment are easier; the 
best descriptions have made 103. to 103. 3d., while 
secondary qualities have brought 93. bo 9s. 9d. per ton. 
The house coal trade has been dull; No. 3 Rhondda large 
has been quoted at 93, 9d. per ton. Coke has maintained 
a good tone, both for early and forward shipment; 
foundry qualities have made 153. to 15s. 6d. per ton, 
and furnace ditto 133. to 14s. per ton. The demand 
for iron ore has continued active. Rubio has made 12s. 
to 12s, 8d. per ton. The manufactured iron and steel 
trades are beginning to suffer from reme neeg drought ; 
this is the more to be regretted as there is at present a 
good demand for rails and steel bar. 

Tredegar Coal and Iron Company, Limited.—At the 
annual meeting of the shareholders of this company at 
Manchester on Tuesday, a dividend at the rate of 24 per 
cent, was declared, leaving 5851/. to be carried forward. 


Briton Ferry.—The output of pig at the Briton Fer 








a) 80, as compared with 76 at this time last year. 


Armour-Plate Developments.—Mr. J. D. Ellis, chairman 





Works has been large. Some large cargoes of Spanis 
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ore have been discharged within the last few days for 
these works. The turn-out of steel bar at the Briton 
Ferry Steel Works has been of about average importance ; 
the demand is stated to be in excess of current produc- 
tion. 

Drainage of Mangotsfield.—An inquiry was held on 
Wednesday by Mr. F. H. Tulloch, Local Government 
inspector, with reference to an application made to the 
Local Government Board by the Warmley Rural District 
Council for authority to borrow 17,0001. for sewerage and 
sewage disposal at Mangotsfield. Mr. Le Maitre, the 
engineer, was examined with reference to the works con- 
templated. He said their estimated cost was 87527. The 
length of sewerage to be constructed was 1? miles. The 
cost of the outfall works would be 51647. Circular tanks 
were to be substituted for rectangular tanks, and brick- 
work was to be used instead of lime concrete. The altera- 
tions which had been made would result in a reduction of 
the cost of maintenance. The inspector will report in due 
course, 


The Electric Light in the West.—Mr. Tulloch, C.E., 
held an inyuiry at Newport on Tuesday, on behalf of the 
Local Government Board, into the details of an applica- 
tion from the Newport County Council for authority to 
borrow 12,0007. for extensions and additions to the 
machinery and mains of the electric lighting scheme, and 
55001. for the purchase of land at Maindee for the erec- 
tion of municipal buildings. Mr. R. Hammond, consult- 
ing electrical reo gave evidence. He observed that 
already a sum of 6793/. 183. 9d. out of the 12,0001. asked 
for had been expended, that amount representing the 
excess of actual expenditure over the original estimate. 
The inspector afterwards went to see the works. With 
reference to the municipal buildings at Maindee, the 
borough engineer (Mr. R. H. Haynes) stated that the 
area of the site was 3263 square yards, and that it was 
proposed to erec) a police station, a branch of the free 
library, and a fire brigade station. The inspector 
visited the site. At s meeting of the Electric Light 
Committee of the Bristol Town Council on Friday, 
the Motive Power Sub-Committee was instructed to 
draw up a modified scale of charges for the supply of 
electricity for motive power. The engineer was instructed 
to report whether all dangerous places in the central station 
and sub-stations were properly protected, and were as 
reasonably safe as he could desire, with the view of avoid- 
ing accidents. 


Rhymney Iron Company, Limited.—The report of the 
directors of the Rhymney Iron Company, Limited, for 
the past year shows that the balance of undivided profit 
on March 31, 1895, was 68,4047. 0s. 6d. The dividend 
paid last August absorbed 13,3567. 1s. 5d., and 2000/. was 
written off as ‘‘ consideration on conversion and issue of 
debentures,” leaving a balance of 53,0477, 193. 1d. The 
profit on the year’s working was 28,199/. 33. 6d.; and, 
after deducting interest on debentures and prepaid capital 
17,6677. 14s., there is a sum of 63,5791. 83. 7d. to be dealt 
with. The directors propose a dividend of 1 per cent., 
which will leave 54,675/. 7s. 2d. to be carried forward. 


The Severn.—The Water Transport Company, Limited, 
which was formed for the purpose of testing the practica- 
bility of running steamers and barges between the Bristol 
Channel ports and the Midlands, has now been experi- 
menting for six months. Its steam barge, the C1, has 
been sent through from Cardiff to Birmingham. The 
company has further run its largest steamer, the Al, 
from all the lower Channel ports, Llanelly, Barry Port, 
Swansea, and also from all parts of the Bristol Channel, to 
Worcester, 


Rhymney Sewerage. —The Rhymney Urban District 
Council has approved a sewerage scheme, which is esti- 
mated to cost 90007. The scheme was prepared by Mr. W. 
Frazer, C.E., Cardiff, and the council has retained that 
gentleman as consulting engineer. 








MISCELLANEA. ° 


THE merchants of the United States interested in 
export trade have formed themselves into an association 
for the purpose of visiting the markets of South America. 


The Council of the Institution of Civil Engineers of 
Ireland have awarded Mr. W. E. Adeney the Mullins 
Large Gold Medal for his paper on “‘ Recent Advances in 
the Bacterio-chemical Study of Sewage and other Polluted 
Waters.” This paper was recently published in Enct- 
NEERING (vide pages 728 and 762 of our sixty-first volume. ) 


For the past six months the imports into the United 


Kingdom have increased by 12,793,3357., or 6.2 per 1 


cent., and the exports of British and Irish produce by 
12,885,2067., or 12.1 per cent. These figures show that 
the external trade of the kingdom has well maintained the 
revival which set in about this time last year. 


_ The Birmingham City Corporation, on Tuesday, the 7th 
inst., agreed to a 21 years’ lease of the tramways within 
the city to a new company, on the understanding that 
electric traction, partly on the conduit and partly on the 
overhead system, is at once introduced. The amend- 
ment in favour of municipal working was defeated by 41 
to 14, the tota] number of members being 70. 


The London Sea Water Supply Bill is now safe. All 
opposition has been withdrawn, and as it has passed 
through the Commons, it will quickly go through the re- 
maining stages. It will be remembered that the object 
of the Bill is to incorporate a company with power to 
construct works and supply sea water to certain parts of 
London and certain places in the counties of Sussex and 
Surrey. 

The President (Mr, John Wolfe Barry, C.B.) and 


Council of the Institution of Civil Engineers will hold a 
conversazione on the evenings of the 15th and 16th inst. 
from 9 to 12 0’clock, on which occasion the new house in 
Great George-street will, for the first time, be open in its 
entirety. So large a number of members have signified 
their intention of being present that it has been decided 
t» devote two evenings to the reception. 


The Baden State railways have contracted with the 
steel works in the Saar and Mosel districts for the 
delivery of 7000 tons of rails at a price of 109 marks (or 
about 5/. 93.) per ton at the works, which is the same 
price recently paid by the Prussian State railways. As 
the price in England is now about 4/. 103. per ton, the 
German manufacturers are gaining about 1/. a ton from 
their protective tariff. 


The North Sea-Baltic Canal continues to do very badly. 
During the month of May 1360 vessels, with an aggregate 
tonnage of 139,787 registered tons, passed the canal, the 
receipts for these amounting to 78,206 marks, or barely 
4000/. These figures fall altogether short of the calcu- 
lated traffic, which represented an aggregate tonnage per 
annum of 74 millions of tons, which were expected to 
yield some 5 millions of marks, or 250,000/. 


The Indian railway returns show a gratifying improve- 
ment on the results of the previous year. The total 
length of line now open to traffic is 19,678 miles, in addi- 
tion to which there are 3789 miles under construction or 
sanctioned. The net earnings were 14 aures and 11 
lakhs of rupees, an increase of 59 lakhs on the previous 
year. The passengers numbered over 153,081,000, — 
an increase of 7,350,000, whilst the goods traffic amoun 
to 33,628,000 tons, an increase of nearly 20,000,000 tons 
on the returns of the previous year. The net profit 
made was 5.78 per cent. on the capital expenditure. 


The report of Mr. G. H. Hill, C.E., respecting the 
working of the Manchester Ship Canal for the quarterended 
March, submitted by him to the Ship Canal Committee 
of the Manchester Re pean has just been issued. 
It states that the capital expenditure for the quarter was 
15,000/., and for maintenance 16,000/., the latter item 
being within the amount estimated. He says that the 
traffic continues to expand in a satisfactory manner, the 
receipts for the quarter showing an increase of close upon 
10,0007 , as compared with the corresponding quarter of 
last year, or an increase of 40 per cent. in tonnage and 
36 per cent. in revenue. 


The Stillwell-Bierce and Smith-Vaile Company whose 
representative here is Mr. F. Nell, 97, Queen Victoria- 
street, E.C., have secured what is said to be the largest 
contract ever given for a turbine installation, comprising 
the development of the water power on the Richelieu 
River, which forms the outlet of Lake Champlain. The 
power will amount to about 21,000 horse-power to 
be transmitted electrically into Montreal, some nine 
mniles distant, where it will be sold for various purposes. 
The contract price for the hydraulic installation is 
550,000 dols. (124,000/.). This is in addition to the 
Lachine Rapids installation, to which we referred 
recently. 

The new water supply for the city of Gloucester was 
inaugurated on July 1. The supply is from Newent. 
Madan’s Wood, the site of the reservoir, is about eight 
miles from Gloucester, and the water is conveyed to the 
city through 14-in. cast-iron pipes, and where it has to be 
carried over the Severn this is done by means of a light 
iron open-work bridge. The service reservoir, which is 
simply intended to equalise flow and pressure, is 100 ft. 
long by 60 ft. broad and 18 ft. deep, and has a capacity of 
675,000 gallons. It is estimated that with night and day 
pumping it is possible to deliver 14 million gallons in 
24 hours. The contractors had undertaken to finish the 
work in the autumn, but the mild winter enabled them to 
hastenit. The cost of the scheme was originally put at 
under 45,0001, 


Middlesex and Surrey County Councils have come to an 
agreement regarding the rebuilding of Kew Bridge. The 
latter favoured an iron structure, as being less expensive, 
and adequate to the requirements of the traffic. Middle- 
sex, although strongly in favour of a stone bridge, con- 
sented to share the expense of a special report on the 
relative merits of the two. This has been prepared by 
Mr. Wolfe Barry, and has been submitted by him to the 
Highways Committees of both county councils. Ib is 
strongly in favour of a stone structure, and the Highways 
Committee of the Surrey County Council has resolved 
to recommend that body to consent to the erection 
of a bridge in stone, with three principal and two 
minor arches. The estimated cost will approximate 
While Great Britain is pushing on the preliminaries for 
a line from Mombasa to Uganda. Germany has arranged 
to construct a line also to Lake Tanganyika ; but Parlia- 
mentary sanctioncannot be got until the autumn. TheGer- 
man line will be about 1100 miles long. Ibis to start from 
both Bagamoyo and Dar es Salaam, with a main junction 
some 184 miles inland, and to extend to Lakes Tangan- 

ika and Nyanza via Tabora. The style of construction 
1s to be as light as sible, and the gauge about 30 in. 
(75 centimetres). The entire cost is estimated at from 
30,000,000 to 40,000,000 marks, but as it is only intended 
at first to build a stretch of some 185 miles, the sum 
immediately required does not exceed 12,000,000 marks. 
The railway is held to be indispensable for the develop- 
ment of German East Africa, and it is ho that after 
running for a few years at a loss the undertaking will 
not only be able. to pay its own way, but will be posi- 
tively remunerative. 


The general character of the operations to be carried 


readiness at a chosen anchorage, so that no opportunity 
may be lost of bringing the first fleet to pie 29 or of 
ultimately defeating the object it has in view before the 
expiration of the five days allowed for the exercise. The 
forces placed at the disposal of the admirals in chief com- 
mand of the opposing fleets will, therefore, have to be 
combined and utilised by them in such a manner as to 
secure the accomplishment of the task allotted to each. 
No — idea of the manceuvres will be issued before- 
hand, but the conditions, relative to the fleets, which 
exist before the actual commencement of the exercise, 
will be made known to each admiral separately, so that 
the measures they adopt and the dispositions they make 
will depend upon this knowledge and the su uent 
information they acquire from their own ships and signal 
stations. 

In a Bill before Parliament, the Metropolitan Railway 
Company sought powers inter alia to construct ventilating 
shafts. The Commons’ Committee inserted a clause 
providing that 28 days before the commencement of the 
construction of any opening for the ventilation of the rail- 
ways, the company should submit to the vestry plans and 
drawings, and, if the vestry disapproved, then the ques- 
tion should be submitted to arbitration. It was provided 
that the arbitration should be limited to the determination 
of the position, the design, and manner of execution of 
the parapet, walls, and surface work, &c. In determining 
the Sg regard was to be had to the time within 
which the vestry should be prepared,to take action for any 
street widening or other improvement adjoining the open- 
ing, such time not to exceed 12 months. The Committee 
of the Lords have added a clause providing for a decision 
by an arbitrator as to the efficiency of the means of venti- 
lation, and the compen? have withdrawn all ventilating 
proposals from the Bill. 


A tabular statement just issued by the Mersey Docks 
and Harbour Board shows the number and tonnage 
of vessels which paid rates to the board in the 12 months 
ended on the night of Wednesday, July 1, as well as the 
amount of rates and dues received. The number of vessels 
was 23,695, or 248 less than in the previous year, while 
the aggregate tonnage was 11,046,459, which shows an 
increase of 269,313. This amount of rates and dues re- 
ceived, inclusive of receipts on conservancy account, is 
set down at 1,086,5111., which shows a decrease on the 
year of 58,3252. The latter is practically the amount 
estimated to be sacrificed by diminishing various charges. 
It may be noted that the statement issued on July 1, 
1895, showed an increase on the year of 2773 in the number 
of vessels, of 816,244 in the tonnage, and of 16,722I. in 
the receipts. From this it seems that the shipping trade 
of Liverpool has been checked, the rate of progress being 
diminished. Twenty-five years ago the tonnage of the 
port was only about half what itis now, while 50 years 
ago it was only three million tons. 


The Committee of Council on Education have decided, 
with the concurrence of the Treasury, to modify the exist- 
ing rules for grants for instruction in science and in art 
contained in the ‘‘ Science and Art Directory ” and the 
minute of August 21, 1895, as follows, except as regards 
organised science schools and training colleges, to which 
these alterations do not apply: In place of payment on 
the results of examination an attendance grant will be 
made, on the certificate of the committee of the school, 
for each attendance of at least an hour’s duration on the 
part of a student who has given not less than 10 such 
attendances during the session. The minimum grant 
specified will be allowed if the inspector of the department 
reports that the teaching and equipment of the school 
are satisfactory, and that the class or classes are not too 
large for instruction by the staff of teachers. But these 
grants may be increased in = subject for efficiency up 
to the maximum specified, the efficiency being deter- 
mined by the inspector’s —_ and the success of the 
class in that subject at the May examination. The grants 
will only be made if the student is of the industrial class 
as defined by the ‘‘Science and Art Directory,” and if 
the attendances for which the grant is claimed are such 
as can be legitimately registered under the rules. Honours 
in science, honours in art, as well as drawing and model- 
ling from the life and architectural design, will continue 
to be paid upon as at present. 





Tur British ASSOCIATION OF WATER Works ENnct!- 
NEERS.—The first annual general meeting of this Asso- 
ciation is to be held on July 21, 22, and 23 in the Ex- 
change Rooms, Nottingham. On the evening of the 
20th the Mayor holds a reception. Tuesday’s proceedings 
will continue from 11 to 5, the principal business 
being the address by the President, Mr. D. M. Gaskin, 
water engineer to the Nottingham Corporation. The 
papers down for reading at the meetings are as follows: 
‘**The Interpretation of Results of the Chemical Exami- 
nation of Water.”’ By Professor Clowes, of University 
College, Nottingham. ‘‘ Hydrogeology and Hygiene.” 
By Mr. C. E. De Rance, of the Government Geological 
Survey. ‘‘ Discharge Tunnels for Reservoirs with Valves 
fixed therein.” By Mr. James A, Paskin, of Halifax. 
‘The Use and Misuse of Water.” i r. R. E. W. 
Berrington, of hc ga ‘Halstead (Essex) 
Water Works Extension.” By Mr. Percy Griffith, of 
Westminster. ‘‘ Waste of Water in its Relation to Lead 
Service Pipes.” By Mr. Oscar J. Kirby, of Batley. 
‘*Notes on Sinking and Timbering of Concrete and 
Puddle Trenches for Reservoir Embankments.” By Mr. 
W. Watts, of Oldham. ‘“‘ Description of New Water 
Works at Dilmston.” By Mr. T. Molyneux, of Stock- 
rt. ‘‘Some Causes of Failure in Service Mains and 
ipes.” By Mr. J. Shaw, of Boston (Linc.). ‘‘ Delta 
Metal : Its Properties and Uses in connection with Water 
Works.” By Mr. A. Dick, of London, Various ex- 











out in this year’s naval manceuvres is the watching of 
one fleet in port by the cruisers of another fleet lying in 


cursions have been arranged for. 
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THE ARGENTINE CRUISER “GARIBALDI.” 
CONSTRUCTED BY MESSRS. G. ANSALDO AND CO, SESTRI PONENTE, ITALY. 
(For Description, see Paye 45.) 
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SUBSIDISED EXHIBITORS, 


In making a general estimate of the expenses 
attending the management of a British section at 
a foreign international exhibition, exhibitors may 
be divided broadly into two categories—those who 
have to undertake for themselves all the cost of 
exhibiting (except that connected with general 
administration), such as packing, insurance, trans- 
port, installation, supervision, &c. ; and those for 
whom every expense is paid. These two classes 
may, for the sake of distinction, be defined as com- 
mercial and non-commercial ; it is to the latter that 
we propose to devote some consideration. 

The non-commercial class includes exhibitors to 
whom space is allotted in the fine arts courts ; not 
only artists, sculptors, &c., who contribute their own 
works, but the owners of pictures, statuary, and 
other representative art productions, who are willing 
to lend them for the benefit of the section and the 
credit of the country. It also includes exhibitors in 
the numerous branches of sociology, and the contri- 
butors to retrospective collections. At the approach- 
ing Paris Exhibition of 1900, it is probable that 
a very comprehensive display of the last-named 
class will be made, and that there will be special 
callsupon the public of many nations for the purpose, 
since it is proposed to create a section, or rather a 
museum that shall illustrate the growth of industrial 
and scientificprogress during the century. There are 
other classes that may be included in the non- 
commercial group, but those we have mentioned 
are the most important, and may be taken as coni- 
prising the rest. 

Why artists who gend their work for exhibition 
should be exempt from the costs and responsi- 
bilities which the ordinary exhibitor has to face, is 
not very clear. Such exhibitors contribute with 
precisely the same object in view as the manufac- 
turer of ceramics or of glass ; as the goldsmith or 
the optician; or, for the matter of that, as the 
maker of hats. The purpose in all cases is adver- 
tisement ; the thing hoped for, sales and increased 
business. But artists have the advantage of deep- 
rooted precedent, that, dating back to 1851, will 
certainly continue to endure so long as international 
exhibitions are held, though, as we said above, we 
fail to see any good reason why such special 
privileges are granted to one class of exhibitors for 
profit to the detriment of another class. But the 
galleries of a fine art section are also hung with re- 
presentative pictures lent by the owners. This is 
a very different matter, and there can be no two 
opinions as to the necessity of paying all expenses 
connected with such exhibits. Itis indeed remark- 


denude their walls of valuable works of art, and 
to run the risk of not improbable damage, and of 
very possible loss, in order to maintain the prestige 
of the British art section. ' 
Such sacrifices call for the fullest appreciation ; 
for an ample covering by insurance, careful pack- 
ing and transport, a suitably decorated section, 
efficient guardianship, and a prompt return after 
In the one case, there- 
fore, as the penalty of a somewhat unreasonable 


7| custom, and in the other as a matter of necessity, 


the cost of the art section must be met out of the 
funds at the disposal of the administration. 
How large a sum this must be—assuming of 


7) course judicious management—depends upon the 


nature and extent of the art display. What was 
done at Paris in 1889, under the management of 
Sir Polydore de Keyser and a few others, may 
afford some indication. On that occasion the 
number of British fine art exhibitors was but small 
—a little over 300—and circumstances rendered it 
necessary that the cost of decoration should be re- 
duced as far as possible. The total expense of the 
three hundred odd exhibitors was less than 4000/., 


able that owners are always to be found, willing to, 
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Per 
Total. Exhibitor. 
£ £ 

Salaries, allowances, &c. 700 2.3 

Transport ae Sa 707 2.3 

Insurance . 1225 4.0 

Decoration des we ag 617 2.0 
Collecting, packing, distribut- 

ing, &e, sas 1“ 615 2.0 


With the exception that the British fine att 
courts in 1889 were but cheaply decorated, the 
results obtained were highly satisfactory, and there 
is no reason why the cost per exhibitor should be 
much exceeded at the Paris Exposition of 1900, 
assuming that the number of exhibitors on that 
occasion will be much larger than they were in 1889 ; 
and it may be safely estimated that the cost per 
exhibitor ought not to exceed 131. 

Obviously sociological exhibits, if they are made, 
must be paid for out of the available revenue, and 
can in no way, unless for some rare exceptions, be 
made to carry their own expenses. The science 
that deals with the laws controlling human inter- 
course and progress, has so many branches, and is 
of so large an importance, that it can hardly fail to 
play a considerable part in the next great exhibi- 
tion of the Republic. The wellbeing and advance- 
ment of the working classes, and the relations be- 
tween capital and labour—to mention only two 
subjects out of many—involve a great variety of 
exhibits, such as statistics and diagrams, illustrat- 
ing the working of trades unions, friendly societies, 
&c. ; the hygienic conditions of labour ; the dwell- 
ings of the working classes and the poor ; hospitals 
and asylums; the education and amusement of the 
masses, and so forth. Now, all these things, and 
plenty more besides, are of ever-growing interest. 
Even in 1889, a large building was specially devoted 
to them on the Esplanade des Invalides, and with 
steadily increasing socialistic tendencies, such ex- 
hibits assume still greater importance. . Of. the 
ethnological branches of the subject but little need 
be said. A great exhibit of the races and families 
of man, such as that of Professor Putnam at 
Chicago in 1893, is a scientific luxury, for which a 
Government cannot be expected to pay. Then 
there are the very desirable exhibits from institu- 
tions and organisations for the public good, auch 
as the Royal Humane Society, Lifeboat Institu- 
tions, the Geneva Cross Society, and others of the 
same nature, whose methods cannot: be made too 
widely known, and who depend almost, if not 
wholly, upon public contributions. 

At the World’s Fair of 1893, a very special 
feature was made of women’s work, and a large 
building was devoted to the display of much that 
was interesting and valuable, and of a great deal 
more that was neither. It was a very costly ex- 

eriment, and not by any means a successful one. 

he small part we played in it absorbed more than 
a twelfth of the grant. Wethink that in 1900—so 
far, at least, as the British section is concerned— 
women who desire to be exhibitors, if they are to 
rank in the subsidised class, should be useful 
labourers in one or other of the social economy 
groups referred to above; otherwise they should 
pay their way, like ordinary commercial exhibitors, 
Those who are doing admirable work in the former 
class are numerous enough, and what women can 
do in the way of successful commercial exhibiting, 
has been proved over and over again by Mrs. Ernest 
Hart and others. But experience at Chicago showed 
that an exhibition of women’s miscellaneous indus- 
try is sure to be costly, and may be disappointing. 
It is only possible to form a very approximate esti- 
mate of what may be the cost of the social eco- 
nomy portion of the British section in 1900, as the 
outlay would depend on the number and import- 
ance of exhibits accepted, and these should be 
organised and arranged as a general exhibit by an 
efficient head of the department, and not be dealt 
with as a series of independent displays. Probably, 
however, 2000/. or 3000/7. would cover all the neces- 
sary expenditure. 
As we said just now, if the authorities of the 
1900 Exhibition are able to carry out their pro- 
gramme concerning retrospective exhibits, another 
class of loan exhibitors will be largely called upon. 
It is intended that a special feature of the approach- 
ing celebration, is to be a retrospective collection 
that shall illustrate the development of the great 
industries that have made the nineteenth century 
famous.. It is a very beautiful idea, but one. the 
complete realisation of which is impossible, if for 
no other reason than that the whole of the vast 








or about 12.61. per exhibitor, distributed as above. 


space reserved for the Exhibition would be insuffi- 
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cient for the purpose. But the scheme can, and no 
doubt will, be partially carried out on some of its 
most important lines. To do this will require the 
hearty co-operation of several leading nations, 
especially—besides France—of Great Britain, the 
United States, and Germany ; for no one country 
can claim both the birthplace and the full develop- 
ment of any important invention. A little con- 
sideration will show that efforts in this direction 
must be limited to a few subjects, notably to those 
that have tended to advance progreas by facilitating 
intercourse. How vast such a scheme is may be 
realised by those who remember the admirable 
exhibit made by the Baltimore and Ohio Railway 
Company at the World’s Fair, under the title of 
the ‘‘ History of the Railway.” It was a fine, but 
by no means a complete display, to which several 
countries contributed, and which occupied a very 
large amount of floor and wall space. If France 
undertakes a similar labour, it would no doubt be 
finer and still more complete, but it would be only 
one of several subjects necessary to do partial 
justice to the industrial progress of the century. 
To the History of the Railway would certainly have 
to be added those of Steam Navigation, of the Tele- 
graph, of the Art of War, of Applied Electricity, of 
Metallurgy, and of Agriculture. The list could 
scarcely be smaller than that, and to make it repre- 
sentative, the generous co-operation of Great 
Britain and the United States would be necessary. 
We shall be quite prepared to learn that the French 
Government will not hesitate to undertake this 
stupendous task, and no doubt, if undertaken, it 
will be well done. Usually, when loan exhibitions 
are organised, the cost is defrayed by the holders 
of the exhibition, and no doubt this will be the 
case in 1900. Any object lent from this country 
would naturally not belong to the British section, 
but would be placed in a temporary international 
museum at the risk of the French Government. In 
such a case, however, a certain expense would be 
thrown on the British section, on account of co-ope- 
rative work. The amount, however, would be 
probably insignificant. 

At the Columbian Exposition of 1893 more than 
5000/. were spent on the women’s exhibits ; pro- 
bably a similar sum would suffice in 1900 to cover 
all the expenses connected with the sociological 
groups, which would include really useful exhibits 
from women ; as well as those connected with the 
museum of the century’s invention and progress, 
and a few other miscellaneous loan exhibits. It 
would therefore appear from the foregoing — 
although, of course, the estimate is only very 
approximate—that at the Paris International Exhi- 
bition of 1900, a sum of 15,0007. may have to be 
provided for the benefit of the subsidised exhi- 
bitors in the British section. An expenditure of 
10,0007. ought certainly to secure a better fine art 
display than this country has ever contributed to a 
foreign exhibition, and half that sum should be 
ample to provide for the varied class of exhibits so 
closely associated with, and important to, the well- 
being and advancement of the industrial popula- 
tion. Assuming that a Government grant of 
70,0001. or 80,0001. be made to defray the expenses 
of the British section, the amounts we have 
suggested would seem to bear a reasonable propor- 
tion to the total. In Chicago we spent 16,0001. on 
fine arts and women’s work; more than 25 per 
cent. of the whole grant. In 1900 it would seem 
to us that 15,0001. could be well afforded for fine 
arts and social economy, provided that such a 
grant as is mentioned above be made; and we 
think it would not be prudent to estimate on a 
lower basis. 





THE SUMMER TRAIN SERVICES. 


‘On the whole there are no signs that the 
rivalry between east and west coast—half a century 
old though it be—has as yet spent its beneficent 
force.” These words, which are quoted from a 
recent article in the 7'imes, are strictly true. That 
the rivalry is beneficent few will, we think, be 
inclined to dispute ; every year, at the approach 
of summer and the holiday time, each railway 
company lays itself out to secure a share of the vast 
traflic which flows north, south, east, and west from 
the crowded centres of population. The know- 
ledge that its rival is running a new train, a faster 
train, or a better-equipped train, acts as a per- 
petual stimulus to better things. At the head and 


front of this race towards perfection —for that, 


which together form the east and west coast combi- 
nations. It is on the road to the north that we 
find the highest speed, the greatest comfort, and 
the numberless facilities which go towards making 
modern travel a luxury, and not a burden. 
In all things there is nothing like having a 
standard of excellence, and it is certain that the 
other lines, seeing what is accomplished by those 
at the top of the tree, are thereby stimulated 
and roused from a state of lethargy which in 
some cases would appear to be almost chronic. 
First and foremost among the ‘‘ better things” of 
1896 is the introduction of bogie carriages on the 
east coast route. Last year, when dealing with the 
race to Aberdeen, we strongly urged the advisa- 
bility of using bogie stock if such running was to 
be continued in the future over the line north of 
Edinburgh. The train now running on the 10 4.m 
(which we fully described last week) will, we 
fancy, be greatly appreciated by those who, like 
the writer, have had ‘‘anxious moments” in the 
six-wheeled stock. 

Last summer it will be remembered that the 
race to Aberdeen ended, so far as speed is con- 
cerned, in a victory for the west coast. Through- 
out the winter and spring the timing to Aberdeen 
has been as follows : 


West Coast. East Coast. 
Euston, dep. . -» Sp.m. King’s Cross,dep. .. 8 p.m. 
Aberdeen, arr. .. 7.15a.m. Aberdeen, arr. -» 6.25a.m. 


Time, 11 hre. 15 min. Time, 10 bre. 25 min. 
With the July time table, however, a change is 
made, and the west coast reassert their claim to an 
equal share in this traffic. As the night Scotch ex- 
presses are by far the fastest and most important 
trains in Great Britain, we give the running through- 
out : 























West Coast. 

— ae Arrive. Depart. Speed 
miles miles 

5s Euston .. + 8.0 p.m. 

463 Bletchley 8.59 p m a és 47 
82} Rugby 9.45, 9.49 ,, 48 9 
158 Crewe 11.10 ,, |1115 ;, | 65.9 
194 Wigan 11,54 ,, 11.68 ,, 65.1 
209} Carlisle .. 1.50a.m. | 1.54 9.m. 66.3 
417 Stirling .. 3.59 4, Ra a6 665 
450 Perth 4.36 ,, 4.40 ,, 56 6 
4824 Forfar St em B18... 60.9 
539} Aberdeen 6.25 ,, eo 47.7 

Average epeed, including stops, 51 8 
” » excluding ,, 55,4 
East Coast. 

_ — | Arrive. Depart. | Speed 
miles | miles 

~ | King’s Cross... | 4 8.15 p.m. 

105} | Grantham -| 10.9 p.m. | 10.13 ,, 55.4 
-m ik» «|e » |e, 56.3 
2684 | Newcastle .| 118am. | 123am./ 62.5 
393 | Edinburgh 8.40 ,, 8.44, | 54.4 
452} | Dundee .. ea BA 4 | “a8 
469} | Arbroath.. | eB: oe 5.25 , | 46 5 
5234 | Aberdeen 5 6.35 ,, ay 46.4* 


‘Average speed, including stops, 50.6 . 
excluding ,, 652.7 


* This includes a stop at Aberdeen ticket platform. 


The most noticeable feature about these trains is 
the wonderful work performed by that staunch ally 
of the North-Western, the Caledonian. Fifty-five 
miles an hour is considered good work on the com- 
paratively level line of the Great Northern ; but 
the Caledonian, with Beattock and Dunblane banks 
before them, to say nothing of § curves of excep- 
tionally sharp radius, achieve an average speed of 
well over 56 miles an hour. And what shall we say 
of the two trains which are timed to run from Perth 
to Forfar in 32 minutes? The running of these 
Caledonian trains is altogether so brilliant that we 
annex a list of the best runs which are booked in the 
July time tables. Certainly the new Dunalastair’s 
lately constructed by Mr. McIntosh are likely to be 
thoroughly tested during the coming season. 

The running of the London and North-Western 
from Crewe to Carlisle, at over 55 miles an hour, 
is also splendid work, and it should be mentioned 
that the 10.15 P.M. and 11.50 p.m. run from Euston 
to Carlisle, with one stop (five minutes) at Crewe, in 
5 hours 45 minutes and 5 hours 50 minutes respec- 
tively. Both east and west coast routes have a 
new day Scotch express. The east coast, leaving 
King’s Cross at 11.20 a.m., reaches Edinburgh at 
7.45 p™M., and runs through to Aberdeen at 
12.45 a.m. The west coast, leaving London 
10 minutes later, runs to Edinburgh and Glasgow 











Caledonian Railway. 
! | 
From | To | Train. | — | ee Speed. 
| m. ch. | minutes | miles 
Carlisle .| Stirling ..| 1.54a.m. 117 60 124 56.9 
o F as oo} OS «5, p2740)- 38 | 63.5 
‘“ -.| Glasgow .. 5.45 ,, | 101 25 121 50.2 
Stirling . Perth 4.1 am. 33 2 35 56.6 
a eS «| ea ey 33 2 85 56.6 
Ae BE 1 840-,, 1°88 2 26 55.0 
Perth -.| Aberdeen 5.58 ,, 89 65 97 55.5 
na . Forfar 440 ,, 82 40 32 60.9 
A ‘5 7.0 ,, | 8240 32 60.9 
s ‘ 9.15 ,, 32 40 39 50.0 
it oe ies .| 6.55 p.m. 32 40 39 50.0 
Forfar .| Perth +» 8.16a.m. 32 40 | 39 60.0 
a io es 11.30 ,, | 8240} 87 | 527 
ae canes | 7.7 p.m.; 8240; 88 | 51.3 
se ae --| 995 ,, | 8240 85 | 55.7 
Gla gow Carlisle ..| 102 10 130 47.1 
(Centra)) | | 
Glasgow = 10210; 135 | 45.3 
(Central) | | 
Carlisle .| Strawfrank| 73 13 &3 52.8 
| Junction | 
” .. Strawfrank 73 13 85 61.8 
Junction 
Carstairs Carlisle .. 73 42 £0 49.0 
a et " ~ 73 42 85 51.1 
Carlisle Carstairs .. 73 42 90 49.0 
x : = 73 42 91 48.4 
- .. Symington 66 €9 77 52.0 
Symington .. Carlisle .. 66 69 76 52.7 
Lockerbie .. 25 638 28 55.3 





east coast train to Edinburgh—namely, 7 hours 
25 minutes—is now 1}? minutes lees than that 
achieved by the record train during the race to 
Edinburgh in 1888. The latter, however, stopped 
264 minutes for dinner at York. The time at 
present allowed for the 10 a.m. day Scotch train is 
one hour and five minutes longer than the corre- 
sponding night train. The reason is probably 
because neither company wishes to provoke further 
racing ; but the anomaly is hardly likely to endure 
very long. 

As for the Midland, to make use of a popular 
expression, they take a back seat. True, a new 
night express is put on this month, which is dis- 
tinctly an improvement on the existing service. 
Leaving St. Pancras at 10.0 p.m., it runs to Edin- 
burgh in 9 hours 5 minutes, and Glasgow in 9 hours 
20 minutes; and there are connections to Perth, 
Aberdeen, and Inverness. Though it can in jus- 
tice be said that the Midland has by far the harder 
route of the three, it is not so bad as to warrant a 
10 minutes’ beating from the east coast to Glasgow ; 
the distance by the latter being 16? miles further! 
In fact, the Midland have practically ceased to com- 
= for the Scotch traffic to and from London, 

eing content to accommodate the large Midland 
towns, such as Nottingham, Leicester, Derby, 
Birmingham, Sheffield, Leeds, and Bradford. 

The following Table summarises the times by the 

three routes to all the important Scotch centres : 


East Coast. 


London to WestCoast. | Midland. 
See: fe! 

br.mn.| miles | hr. mn. | miles hr. mo. | miles 
Edinburgh 8 0} 406 | 9 5; 4193 7 25} 393 
Glasgow 8 0] 401 | 9 5| 4933 | 8 55 | 440} 
Perth 8 40 460 | 10 50 460 8 45 4403 
Dundee 9 30| 4734 | 10 40! 4714 | 8 42| 452} 
Aberdeen .. 10 25) 539} 12 30 542% 10 20 5234 
Inverness... 13 40 594 16 40, 604 13 25 | &84} 


The Great Northern, true to its old traditions, 
gives us a splendid list of expresses. The 
10.25 a.m. runs to Scarborough in 5 hours 20 mi- 
nutes, and there are two new Cromer trains in 
4 hours 15 minutes and 4 hours 20 minutes. The 
already extensive list of long runs without a stop 
is further added to this month. The 11.20 a.m. 
day Scotchman runs to Newark, 120 miles 5 chains, 
in 2 hours 20 minutes ; the corresponding up train 
being allowed 2 hours 35 hours for the same run. 
The 10 p.m. down, after covering the 76} miles to 
Peterborough at the very creditable rate of 55.1 
miles per hour, runs thence to York without a stop, 
111 miles 60 chains, in 2 hours 1 minute—55.4 
miles per hour. 

The tendency of the present day is all in 
favour of long-distance running. In Foxwell’s 
book on express trains, published in 1884, we 
find the number of trains which ran over 100 
miles without stopping is given as seven, all done 
by the Great Northern between London and 
Grantham. To-day we have the following list : 





only, arriving there at 7.55 p.m. 





indeed, is the true moral—are the companies 


It is worth recording that the time of the best 





Great Northern 18 
Great Western ... 11 
Caledonian _ de = 9* 
North-Eastern ... one me 8 
London and North-Western... 
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Midland ... se aa a ak a 3 
London and South-Western... at mn 2 
Total , Pm ah a 58 
* Several of these trains are divided at Strawfrank 
Junction. 


Turning now to the other railways, we find few 
improvements worth noticing. The South-Eastern 
and London, Chatham, and Dover announce that 
the night mail service to Paris vid Dover and Calais 
will be accelerated by 45 minutes. The time is 
still about three-quarters of an hour longer than 
the day service, but the reduction in time will 
no doubt be greatly appreciated by third-class 
travellers ; this being the only train available for 
that class. Wenotice in the South-Eastern service 
time-book that on Friday nights the mail train is 
to run separately. This is in consequence of the 
great increase that has taken place in mail matter 
despatched to India and Australia. Last week the 
mails alone made up a train of 16 heavy postal vans. 

The Great Western, which shows no signs of 
abating the energetic policy it has recently inaugu- 
rated, has several important improvements for its 
summer service. A dining car is attached to the 
5.45 p.m. down express to Plymouth, and a luncheon 
car on the 8.30 a.m. up Plymouth express. A new 
express commences running to Birmingham, Wolver- 
hampton, Shrewsbury, Aberystwith, Barmouth, 
Chester, Birkenhead, and Liverpool. This train, 
leaving Paddington at 9.30 a.m., runs to Leaming- 
ton without a stop—106 miles in two hours--just 
53 miles an hour. A corresponding up train, leav- 
ing Liverpool at 9.20 a.m., reaches London at 
3.27 p.m. A new express is also put on from 
Birkenhead to London at 7.15 a.m. ; this train takes 
through carriages for Southampton and Bourne- 
mouth, the time to those places being accelerated 
by 50minutes. The up express which leaves Liver- 
pool at 11.37 a.m., is accelerated by 25 minutes, 
running from Leamington to Paddington without 
a stop in two hours. The service to and from 
Birmingham by the Great Western is now very 
creditable, there being seven down and eight up 
expresses. The service between Bristol and the 
north vid the Severn Tunnel is considerably im- 
proved. A new train leaves Bristol at 9.0 4.m., run- 
ning to Shrewsbury with one stop only at Hereford. 
A new up and down express is ie added between 
Shrewsbury and Hereford. This cross-country 
route is, of course, the outcome of competition ; 
for many years the Midland had a monopoly of the 
traffic between the west and north of England, and 
the trains were in consequence slow and incon- 
venient to a degree. Now matters are very dif- 
ferent, and it is possible to get a through carriage 
from Plymouth to Glasgow covering the distance 
in 14 hours 50 minutes. We think a comparison 
of the running by these trains with those of the 
London, Brighton, and South Coast may not be 
without its valuable lesson. Brighton is almost 
exactly the same distance from London as Shrews- 
bury is from Hereford. The following Table gives 
alist of the expresses which run without a stop 
between the two places. 


Lonpon, BRIGHTON, AND SoutH Coast. 
London Bridge to Brighton, 50 Miles 43 Chains. 
One train in 65 minutes = 46.6 miles per hour, 1st clas3 only. 
Victoria to Brighton, 51 Miles 16 Chains. 

One train in 75 minutes = 40.9 miles per hour, 1st class only. 
Brighton to London Bridge. 

One train in 70 minutes = 43.3 miles per hour, 1st class only. 
One train in 70 minutes = 43.3 miles per hour, 1st and 2nd 


class. 
Cne train in 73 minutes = 41.5 miles per hour, 1st, 2nd, and 
rd class. 


GREAT WESTERN. 
Shrewsbury-Hereford, 50 Miles 71 Chains. 
(Up and down trains.) 
One train in 60 minutes = —— per hour. 
eee: See * ae 
Fight trainsin 68 » 248 99 
One train in 70 »o wae ,, 
1st, 2nd, and 8rd class. 
The traffic between London and Brighton, of which 
the London, Brighton, and South Coast has a mono- 
poly, is perhaps the richest in England. That be- 
tween the west and north cannot for one moment be 
compared with it ; yet we think the public is better 
served by the Great Western and North-Western 
than it is by the Brighton and South Coast. Com- 
petition may be an expensive luxury; but at all 
events it is a most effective stimulant, and we hope 
it may be long ere this factor is obliterated from 
our English railway system. 





AUSTRALASIAN TELEGRAPHY. 


THE organisation of a committee to sit in London 
for the purpose of considering the best means of 
securing the establishment of a Pacific telegraph 
line, once more brings before the public a question 
which has been under somewhat languid discussion 
for a good 12 years. The question is one, of course, 
which concerns the two companies which now 
afford telegraphic communication with the Austra- 
lasian colonies, British India, and the extreme 
East, viz., the Eastern Telegraph Company, 
Limited, and the Eastern Extension Australasia 
and China Telegraph Company, Limited. The 
capital of the first of these companies is 6,099,6901. 
while that of the second is 3,029,500/., or 9,129,1901. 
in all. Of course, the submersion of a competi- 
tive Pacific cable would affect only the Austra- 
lasian business of the two companies, and would 
leave their Indian, Chinese, and Japanese clientéle 
practically untouched. They would, also, in any 
case probably retain a good slice of their Australasian 
business ; but still they would undoubtedly like not 
to be disturbed by competition in any shape or 
form. The question is one which requires, no doubt, 
careful thought, but it is matter for serious con- 
sideration whether the Eastern and Eastern Exten- 
sion Companies would not do well to make some 
further reduction in their Australasian rates so as 
to retain the support of the various Australasian 
governments. A few years since this policy was 
adopted by the two companies, mainly, no doubt, 
through the sagacious influence of the late Sir 
John Pender. Sir John’s death, which we record 
elsewhere in the present issue, has deprived 
his colleagues of his aid at a time when it 
would have been of much value ; but it is not, of 
course, too late for the present direction to re- 
member his wise counsels, and, if possible, to again 
adopt them. The idea of a competitive Pacific 
cable certainly now presents itself in a more de- 
finite and practical form than at any previous period. 
It has been taken up by Canada and, still 
more, by the United States. American amour 
propre not unnaturally revolts at the idea of 
having to communicate with the Australasian 
colonies vid London, but for all that it ap- 
pears to us possible for the Eastern Extension 
Company to maintain its present footing in Austra- 
lasia if it adopts a policy of conciliatory reductions. 
The present condition of Australasian business is 
probably not sufficiently encouraging to induce the 
various Australasian administrations to grant very 
substantial subsidies in aid of a Pacific cable. The 
only quarter in which a Pacific cable is likely to 
find any serious support is the United States. Ifa 
competitive Pacific cable is ever laid, we may be 
tolerably sure that it will be laid with American 
capital, and Jonathan would probably not be very 
ready to venture his dollars if the various Austra- 
lasian governments concluded to give him the cold 
shoulder. They can probably only be induced to 
do this by the Eastern Extension Company holding 
out a hope of appreciable further tariff reductions. 

The whole of the British telegraph interest 
appears to us to be concerned with this Pacific 
cable question. At present the submarine tele- 
graphic business of the world is practically in 
British hands. It is true that the Anglo- 
American Telegraph Company, Limited, has to 
contend with the American Commerical Cable 
Company, and also with the French enterprise 
known as the Paris and New York Telegraph Com- 
pany. Still, taking the submarine telegraphic 
business of the world as a whole, British capitalists 
may be said to possess the lion’s share of it. The 
case will, however, be altered if American capital 
becomes embarked in a direct cable from some 
point on the North American Pacific coast line to 
New Zealand; and, therefore, it appears to us 
important that the Eastern Extension Company 
should be wise in time, and endeavour to stave off 
what is virtually the American competition with 
which it is threatened. Both the Eastern and the 
Eastern Extension Companies have been conducted 
for many years with highly commendable prudence. 
They might have paid much larger dividends, but 
they have concluded that the best course to adopt is 
to be satisfied with a regular 6 or 7 per cent., and to 
accumulate large reserve funds. These reserve funds 
have been applied from time to time to the duplica- 
tion of cables on sections accommodating the heaviest 


| traffic. By this means the companies have practically 
‘acquired several lines for nothing. Their reserve 


funds are also very considerable, amounting in the 





case of the Eastern Telegraph Company to 570,152I., 
and in the case of the Eastern Extension Compan 
to 869,117/. The Eastern Extension Company, whic 
is likely to be the most affected by the threatened 
competition, will be seen to have the heaviest re- 
serves. The reserves of the Eastern Extension 
Company amount, indeed, to nearly 30 per cent. of 
its capital, while the corresponding reserves of the 
Eastern Company scarcely amount to 10 per cent. 
The Eastern Extension Company is thus in a 
stronger position than the Eastern Company, and 
is better enabled to grapple with what we prefer to 
regard as American competition. This is an addi- 
tional reason for the company reducing its Austral- 
asian tariff as a precautionary measure. Although 
the submersion of the threatened Pacific cable has 
been discussed without any practical results for a 
good 12 years, the delay which has occurred does 
not appear to us to afford any real argument for 
treating the present situation with indifference. 
The relations of the Americans with the Austra- 
lasian colonies have become rather more intimate 
of late years, and there can be little doubt that 
accumulations of capital in the United States are 
now larger than at any previous period in American 
history. These are all considerations which appear 
to tell in favour of well-considered further reduc- 
tions by the Eastern Extension Company in its 
Australasian tariff. 





THE WEATHER OF JUNE, 1896. 

JunE is the most critical: month for the crops, 
but its weather is the least variable of the summer 
season. It is usually full of sweetness and light, 
and the most joyous period of the year. The dim 
June twilight does not entirely fade from sunset 
to sunrise, unless it is obliterated by overcast sky. 
A clear day in June is much warmer than an overcast 
day. The coldest wind is from N.N.E., the warmest 
from E., but there is little difference between their 
temperatures. The E.S.E. wind gives the greatest 
diurnal range of temperature. The nights are so 
short that terrestial radiation has scarcely any effect 
upon the temperature. Solar radiation acts under 
the most favourable condition as regards the length 
of the day. Although the days are longest in June, 
the greatest intensity of solar radiation is attained 
in July. Easterly winds are commonly attended 
by clear weather, north-westerly by overcast sky. 
Clear nights with calm air may be favourable to the 
formation of ice on shallow water, in sheltered 
valleys, even in June in any part of the British 
Islands. Morning frosts are rare, but when the 
happen with a withering dry wind from eastward, 
and rain has been deficient, they are detrimental to 
fruits, check the growth of crops, injure the foliage 
of potatoes and the bine of hops. For the British 
Islands generally, estimating by data for 1881-95, 
15 years, June was 

Warmest in 1893, dry, much sunshine, resultant 
of the winds W.N.W.; 

Coldest in 1888, little sunshine, wind 8.E. by E.; 

Wettest in 1890, cold, with least sunshine, and 
W. wind ; 

Driest in 1887, very warm, most sunshine, greatest 
atmospherical pressure, wind N.W.; 

Next Greatest Pressure in 1895, very warm, with 
much sunshine, small rainfall, wind N.W. b 

Least Pressure in 1882, with large rainfall and 
W. wind; 

Most Sunshire in 1887, 50 per cent. of possible 
duration. 

Least Sunshine in 1890, 28 per cent. 

June, 1896, was a fine month with seasonable 
weather. Suflicient rain fell to dissipate in a great 
measure the evil effects on the crops of the drought 
which had prevailed during April and May, though 
its distribution was very irregular in times and 
places. The mean pressure and temperature of the 
atmosphere at extreme positions of the British 
Islands, to which the Isle of Man is central, were 
as follows : 


. 
#3 














: Mean Difference Mean Difference 
Poeitions. | pressure. | trom Normal. — from Normal, 
in. in. | deg. deg. 
North 29.87 nil 51 below : 
South 29.95 below 0.07 60 above 1 
West 29.91 »» 0.02 59 o +8 
East 29.91 » 005 59 a 2 
Central £9.91 »» 0.04 | 58 wat a 











~ ‘The distribution of rain in frequency and quan- 
tity a be roughly inferred from the following 
results ; 
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Difference 
Places. | Rainy Days. Amount. from Normal. 
| | in. in. 
Sumburgh .. ee 16 1.67 0.26 less 
i 10 1.18 0.53 5, 
Valentia oh 20 | 8.07 O87 os 
Yarmouth .. --| 7 1.58 0.58 4, 








The daily general directions of the winds over 
these islands give a weak resultant, from S.W. by 
W. for frequency, from W. by S. with their est1- 
mated forces taken into the computation, and from 
W.., as indicated by the distribution of atmospherical 
pressure, so that it may be considered normal. 
Pressure was normal, temperature rather higher 
than normal, rainfall moderate, sunshine in slight 
excess of average. 

The least barometrical pressure, 29.4 in. , occurred 
on the 9th and 17th; the greatest—30.35—on the 
20th and 29th. The wind favoured the S.E. quarter 
during the first half of the month, then S.W. till 
the 24th, then N.W. till the end. It was strong 
from S.S.E. on the 6th, from N. on the 10th, and 
very strong from N.W. on the 30th. The highest 
temperature—87 deg.—was reported at Greenwich 
on the 16th ; the lowest—33 deg.—at Geldeston on 
the Ist. The mean temperature at 8 a.m., Green- 
wich time, for the entire area of the British 
Islands, at sea level, was on the Ist 55 deg. 6th 
57 deg., 9th 55 deg., 14th 62.5 deg., 22nd 56.5deg., 
27th 59.5 deg., which indicate the principal fluctua- 
tions. According to G. J. Symons, F.R.S., 0.7 in. 
of rain fell between 6 51 and 7.21 p.m. of the 3rd 
at Camden Town, where ‘‘ that half-hour gave more 
rain than the whole of April and May.” At the 
North Foreland 1.37 in. of rain was measured on 
the 10th ; at Dungeness1.3in. on thellth. Thunder- 
storms occurred in England every day from the 3rd 
to the 9th inclusive, also on the 15th and 17th; in 
Scotland on the 4th, in Ireland on the 5th. Aurora 
was seen in north Scotland on the 22nd and 24th. 
Reckoning by the weather notations, clear bright 
days ranged between 2 in the north and 10 in the 
south ; overcast days between 19 in the north and 
5 in the south district. The duration of bright 
sunshine at Aberdeen was 126 hours, at Parsons- 
town 184, at London 196. No day was without 
some sunshine at Parsonstown, and only the 10th 
at London. During the four weeks ending the 
27th, the duration of sunshine, estimated in per- 
centage of its possible amount, was for the United 
Kingdom 42, Channel Isles 58, south-west England 
53, south England 52, east England 50, central 
England and south Ireland 42, north-west England 
41, west Scotiand 40, north-east England 37, north 
Ireland 33, east Scotland 29, north Scotland 24. 
The seasonable weather was favourable to health. 
The metropolitan death rate was about 17 per 
thousand per annum. 

In June the average rainfall at Greenwich is 2 in., 
while at Lea Bridge the mean evaporation, found 
by the late C. Greaves, C.E., is 3.14in. The month 
is, therefore, generally a drying time, and has this 
year maintained the character. Considering the 
importance of the effects of droughts and of floods, 
as they affect agriculture and the supply of water, 
it is highly desirable to measure the amount of 
evaporation as well as that of rainfall. It is a 
pressing necessity for engineers to provide such 
data more efficiently than has hitherto been done. 
As the difficulty has been with the instruments 
used, and the methods followed for the purpose, 
attention may be reasonably directed to what has 
of late years been accomplished in New South 
Wales. From data for 1894 it appears that during 
that year, at Lake George, the rainfall exceeded the 
evaporation by 6 in., at Sydney by 54 in., while at 
Wilcannia the evaporation was 59.5 in. against 
16.6 in. of rain. Monthly results from nine stations 
are published annually in a volume entitled ‘‘ Rain, 
River, and Evaporation in New South Wales.” 
The plan adopted might usefully be tried in this 
country. ‘‘ The vessels used are tanks 4 ft. in dia- 
meter and 3 ft. deep, set into the ground 2 ft. 11 in., 
leaving 1 in. above the ground to prevent surface 
water running in. The float is of glass, and has a 
light brass tube extending upwards through two 
guide holes. Above it is a screw gauge so con- 
structed that contact can be made with the top of 
the float rod, and the exact height of it to one- 
thousandth of an inch read off without a vernier. 
This is effected by having 10 threads to the inch in 
the screw, and the head working on it divided into 
100, and therefore showing thousandths of an 
inch.” 


THE WATER SUPPLY OF VIENNA. 

Tue city of Vienna has two great engineering 
problems to face, both complicated by the incorpora- 
tion, in 1891, of the suburbs within the metro- 
politan area. The rapid transit question has exer- 
cised electricians for years, until, on account of 
the many authorities whose consent had to be 
obtained, and who could not come to an under- 
standing, hope was almost given up that the 
present century would see electric cars in 
Vienna. The situation has now cleared, and the 
authorities have, no doubt, acted wisely in refusing 
concessions for isolated lines until a network of 
lines serving the interests of the whole area, and to 
be worked under municipal control, was agreed 
upon. The other great problem, the water supply, 
is in a more backward state, although it has long 
been discussed, and several concessions have been 
granted. The water which is now supplied to the 
1,500,000 inkabitants is excellent, but deficient in 
quantity. It suffices for domestic needs, but it 
leaves little for industrial purposes, for public baths, 
flushing the sewers, and watering the gardens and 
streets. The latter point was emphasised 10 years 
ago by the medical officer, Dr. Kammerer, in whose 
opinion the dusty streets of Vienna are chiefly re- 
sponsible for the alarming mortality from diseases 
of the respiratory organs. In 1874, 22 per cent. of 
all deaths were ascribed to tuberculosis; in 1883, 27 
per cent.; in this latter year, 44 per cent. of all 
fatal cases of lung or throat affliction were entered 
as tuberculosis. In Vienna, the death rate is 
lowest in October, rises during winter, and de 
creases after April and May. In Berlin, where 
diseases of the digestive organs predominate, the 
mortality curve takes the opposite course. For 
many years the Vienna medical men have advocated 
ample flushing of the streets as more rational 
and effective than disinfection. 

Vienna would not appear to be unfavourably 
situated as regards water, the mighty Danube pass- 
ing through the northern districte, and the out- 
runners of the Alps being close by, with the high 
Alps within 40 or 50 miles. If it werenotso, some 
big scheme might already have been adopted. As 
itis, the general features of the supply are atill 
being ventilated, and it must be granted that 
the decision is by no means so easy as it 
might be thought. About three years ago, 
the ‘‘Oesterreichische Ingenieur und Archi- 
tekten Verein” of Vienna resolved to start an 
independent inquiry to clear up the matter, as 
the opinions concerning the suitability and capacity 
of the various sources suggested differ widely. On 
the motion of Mr. A. Freund, engineer to the 
Kaiser Ferdinands-Nordbahn, a committee, finally 
consisting of 17 members, was delegated, which, 
under the presidency of Professor von Bohm, held 
seven sittings to take expert evidence, discussed 
the evidence in 23 plenary meetings, and submitted 
the matter to Messrs. Pollack, Schurz, Wilhelm, 
Witz, and Freund, the secretary of the committee, 
to draw up a report. A copy of this report, agreed 
upon in 41 further meetings, has been forwarded to 
us, and we gratefully acknowledge the courtesy of 
our confreres. The volume, of 21% pages of the size 
of this journal, illustrated by nine plates, many 
diagrams, and 63 tables, forms a most valuable 
addition to our literature on water supply. The 
trouble which the Verein have taken, the whole 
work being voluntary, is indeed remarkable. No 
definite scheme was before the meetings, nor were 
technical details gone into. It was, in fact, pretty 
clear that there would hardly be sufficient material 
to afford definite evidence in favour of the one or 
other source proposed. But the report will greatly 
help to clear the situation and assist the authorities 
in making their decision, and the material com- 
piled from the expert evidence of the hygienists, 
chemists, meteorologists, geologists, and mining 
and hydraulic engineers, as well as from standard 
works and authenticated reports, is worthy of close 
study. 

Forty questions were submitted to the experts. 
The volume contains the shorthand minutes of 
those meetings, some other memoranda, the report 
of the sub-committee, and a résumé. In spite 


of the care bestowed upon the work, it is not easy 
reading. 

The excellent water which Vienna is now drink- 
ing, and which is not on any account to be con- 
taminated by the admixture of less pure water, 
comes through an aqueduct—about the old plant 





the book says hardly anything—from the Kaiser- 





brunn in the Hodllenthal, a little over 40 miles 
south-south-west of Vienna in a bee line, near 
the Semmering Pass, and the Stixensteinquelle in 
the Sierningthal. The Kaiserbrunn is 537 metres 
(1760 ft.), the other spring 470 metres, and Vienna 
105 metres (344 {t.) above the level of the Adriatic 
Sea. Several other springs in that district are, or 
are to be, utilised. Since 1874, the minimum daily 
supply obtained from the first-named springs has 
once, in winter 1887, gone down to 137,758 hecto- 
litres (1 hectolitre = 22.05 gallons). The united 
springs yield now a minimum of 530,000 hectolitres; 
Pottschach brings the minimum daily total up to 
610,000 hectolitres. For the future, a minimum 
daily supply of 140 litres (1 litre = 0.22 gallon) per 
head is to be secured for the summer months, and 
110 litres for the winter, when gardens and streets 
claim less water. If the population of Vienna 
continue to increase at the present rate, 3,360,000 
hectolitres will be required by 1920 for the summer 
months, and provision is to be made for this quan- 
tity. The 140 litres per head per day include 60 or 
70 litres for strictly domestic use. In 1893 the 
Chelsea Water Works furnished 176 litres per head 
daily ; the New River Company 149 litres. Some of 
the cities of the United States can afford 
a lavish supply at little expense, e.g., Chicago, 
530 litres; but they do not come up to 
the 650 litres which moderna Rome enjoys, 
thanks to ancient Rome, its enterprise, public 
baths, and love for public display. In the next 
century, the Vienna aqueduct, which cost 14 million 
florins, will no longer be able to carry the mass of 
water needed. But water from the springs now 
tapped might become scarce long before that time, 
and the committee, therefore, in case that the 
Alpine works cannot soon be enlarged, recommend 
a distinction between potable water and service 
water, the latter to be taken from some source 
nearer the Danube Valley. Some engineers would 
have athreefold supply, using river water for flush- 
ing the sewers. The service water should also be 
pure, though never to be used for drinking and 
cooking. Most of the medical men strongly oppose 
this suggestion, as abuse of the service supply 
could not be prevented. How the double supply 
is to be taken into the buildings the report does 
not say. 

In the higher lying Alpine springs the range of 
variations in level is almost double that of the lower 
lying springs. For this reason Mr. Tschebull wishes 
to penetrate further into the Alps and to drain the 
Rax Alp, Schnee Alp, and Upper Miirz Valley by 
driving horizontal, or slightly inclined, galleries into 
the lower portions of the Trias limestone, which rises 
to 1500 metres and above, at an altitude of about 500 
metres, where the limestone overlies the almost 
impermeable grauwacke, in order to collect the 
water infiltrated through the limestone. This 
means proceeding in miner's fashion; only the 
water is here to be utilised, instead of being turned 
away. Mr. Tschebull considers that the slow 
infiltration, which must be relieved by subterranean 
outlets, guarantees a sufficient supply at all seasons. 
But as his statistics were not conclusive, the com- 
mittee do not express any definitive opinion regard- 
ing this otherwise promising scheme. Mr. Tsche- 
bull further believes that the Pottschach pumping 
station, where seven wells have been sunk since 
1878 to supplement the supply from the high Alpine 
springs—Mr. Tschebull’s other scheme refers to 
Alpine underground water, though that water may 
be tapped at absolutely greater altitudes—might be 
enlarged by boring artesian wells. 

The next much-discussed scheme concerns the 
Steinfeld, a plain slowly sloping down to the 
Danube, bounded by the Wiener Wald in the west 
and the Leitha Mountains in the east. The funda- 
mental strata, probably tertiary, are covered by 
stones and pebbles varying much in size, with inclo- 
sures of eand, conglomerates, &c.; the Schotter 
(rubble) layer attains a thickness of 130 ft., but at 
the one point, at Sollenau, where a borehole has 
been sunk to a depth of 228 metres (about 750 ft.), 
it has a thickness of only 20 ft. Altogether 135 
borings, some few of more than 140 ft. depth, as a 
rule not more than 50 ft. deep, have been made in 
recent years in the search for water. A good many 
rivers break from the Stonefield, among them the 
Schwarza, which, with the Pitten and others, makes 
up the Leitha, the Fischa, &c. The Stonefield, 
and especially the southern portion near Wiener 
Neustadt, 280 metres above sea level, and Neuen- 
kirchen, which lies 11 miles to the south-west, and 
110 metres higher, is, therefore, a powerful reser- 
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voir, which many, and more recently again Mr. 
Minister, who has obtained a concession, have 
meant to tap. But the quantity available is diffi- 
cult to determine. It is not known in how far 
the underground basin coincides with the surface 
area a3 limited by the watershed, and whether and 
to what degree the rivers and rivulets of the district 
have to be considered, apart from the underground 
water and vice versd. The total quantity of 
rainfall has long been tabulated ; but the quan- 
titative relations between evaporation, surface 
off flow, and underground water cannot be ascer- 
tained. The velocity with which the underground 
water moves through the various layers of pebbles 
has been derived from direct experiments, from the 
spreading of the red colouring produced by sulpho- 
cyanide of potassium, from continued observations 
on the changes of level of the water in the many 
boreholes and wells, and in other ways. The result- 
ing velocities, from 1.5 to 22 millimetres (0.06 in. 
to 0.87 in.) per second, differ too widely. Pro- 
fessor Heyne, whose expert evidence is most in- 
structive, concludes from the peculiar level varia- 
tions in the boreholes that there are different sub- 
terranean currentsand different subterranean basins, 
and that hence estimates as to the mass of water 
that the Steinfeld would yield, based upon observa- 
tions made at certain spots, are more fallacious 
than his colleagues assumed. The lowest velocity 
of the underground water suggested, 0.5 milli- 
metres, would, in his opinion, already afford im- 
possibly large quantities of water, for whose origin 
and discharge we could not account. Calculations 
of capacity, based upon the maximum and mini- 
mum rise of the underground water, have proved 
unreliable. Professor Suess drew attention to a 
circumstance that would affect the underground 
circulation. When pebble and sand soil are culti- 
vated, the manure applied charges the surface 
water with carbonic acid, so that bicarbonates pass 
into solution, which at some depth are re-precipi- 
tated, producing a hard crust. Such crusts 
have had to be blasted in MHolland; in 
the Landes of South-Western France, crusts 
of bog-iron ore are forming at a depth of 3 ft., 
and the conglomerates imbedded in the Stone- 
field are probably of similar origin. Systematic 
continued pumping on a large scale, combined with 
observations on the depression cone resulting in 
the underground water, would probably furnish the 
only means of ascertaining the mass of water avail- 
able. This would be a somewhat expensive experi- 
ment. The Exploration Company, Limited, whose 
plans Mr. Lindley explained to the Mayor and 
Councillors of Vienna at the beginning of 1893, are 
ready to start without further investigations. It 
should be mentioned that the report often speaks 
of this project in connection with a feeder tunnel. 
Neither the promoters nor other engineers like 
this feeder tunnel, which appears in the original 
concession, and would prefer pumping, for various 
reasons. A good deal is said in the report about 
the hardness of the, on the whole, very pure 
water, and its chlorine percentage. The hardness, 
unless excessive, is of little moment. But as certain 
wells in the upper portions of the Steinfeld and 
elsewhere yield a hard water, others a much 
softer liquid, it was attempted to estimate the 
amount of dilution, and hence the total volume 
from such tests. A high percentage of chlorine is 
in itself also insignificant, but suspicious in so far as 
it suggests an infiltration of urine. Many of the 
tables refer to the connection between the flowing 
watercourses and the underground water. 

For the service water supply, which has to provide 
also for hydraulic installations, other areas would 
be at disposal. There is first the Wienthal, the 
valley of the Wien River, mostly fine-grained sand- 
stone, with conglomerates cemented by magnesia, 
limestone, and ferrous oxide, alternating in thin 
layers with marls and slates containing more or 
less limestone and clay. This formation is little per- 
meable, and does not contain springs of any import- 
ance. On exposure to the atmosphere the bluish, 
apparently firm, sandstone oxidises and disintegrates 
into a yellow mud, which favours the growth of 
forests (Wiener Wald), but which is not permeable 
in the ordinary sense. Large reservoirs and filter- 
ing stations would be provided in this district, but 
that step would be the initiation of a double water 
supply, which some authorities strongly deprecate. 
There is, further, the Tulln basin of the Danube, 
above Vienna, which is not rich in water, and 
the Danube and March valleys below Vienna, 
the Marchfeld, and the left and right banks of 





the Danube, in which, under a crust of vegetable 
earth, irregular layers of finer sand and pebbles, 
loamy generally, occur in irregular fashion. Good 
water has been found in several basins ; the yield 
is not sufficiently established, but would probably 
meet all requirements. 

The utilisation of the water of a canal which 
joins the Leitha to the Danube, passing from 
Wiener Neustadt to Vienna, is not recommended. 
The water is inferior, and would fail during the 
winter months. 

The résumé pleads for further researches, spe- 
cially as regards the capacity of the various supply 
areas suggested, and advises the adoption of a 
secondary supply, also of superior water, exclu- 
sively for watering the streets and gardens, for 
factories, &c., at any rate, for certain, essentially 
the manufacturing, districts. The greater part of 
the city could then continue to enjoy the uniform 
supply of the splendid water from the Alpine 
springs for all purposes. 





NOTES. 
Raitway Passengers’ Lueeace, 

THE approach of the holiday season makes appro- 
priate a reference to the new system of the French 
railway companies for the collection and registration 
of luggage in advance. In this country we are far 
behind in regard to such conveniences, for until a 
few years agoa passenger going to a British railway 
had to carry his luggage with him. Now some of 
the principal railway companies will send for lug- 
gage to an address within a mile of any of their 
booking offices, but to the great majority of the 
inhabitants of London this is no relief. The system, 
therefore, of the Paris and Lyons Company in 
France is commendable, as it has not this restric- 
tion. A passenger booking in advance gives direc- 
tions, and these are handed to a carrying agency, 
which fetches the luggage, taking it to the station to 
be weighed, booked, charged, and labelled by the rail- 
way staff on production by the carrying agent of the 
railway ticket issued by the officetothe passenger. The 
ticket, along with a notification of luggage charges, 
is handed to the booking office. The passenger on 
arriving at the booking office presents a receipt got 
from the carrying agency, and on paying luggage 
charges, he gets his travelling ticket back along 
with a luggage ticket. It will be noticed that the 
carrying agency is entirely a separate company, so 
that the objection to organising a system in 
London does not obtain. The existing companies 
for the collection and delivery of parcels in London 
could easily undertake the work under the railway 
companies’ direction. The price charged for the 
service in Paris is 3d. for every 22 1b. or fraction 
thereof, the minimum being 2s., and in the pro- 
vinces 2d. for the same weight, with a minimum of 
1s. 7d. 


GOVERNMENT CONTRACTS WITH FOREIGNERS. 

Sir Howard Vincent, who has ever shown a keen 
desire to limit Government supplies to goods of 
British manufacture, treating the House of Com- 
mons occasionally to mirth-provoking exhibitions 
of foreign wares, has got an official return pre- 
pared of all contracts for articles, made between 
the Government and contractors outside the United 
Kingdom in the financial year ending March last. 
The result is a list of eight contracts, three by the 
Admiralty, absorbing 6599/., and five by the War 
Office, involving the expenditure of 1363/. Of the 
total three-fourths are for salt pork for our sailors, 
so that the list can scarcely be said to show any 
foreign trade ; but, like all Government returns, it 
requires to be read between the lines. It does not 
embrace all foreign goods used by Government 
departments; it only includes goods supplied 
directly by foreign contractors. Now it may be 
hazarded that tens of thousands of pounds of goods 
are got from merchants who purchase their 
supplies from foreign contractors, and to be 
of any use the return ought to include all 
manufactured goods of foreign origin. It is 
to be hoped that when next Sir Howard 
Vincent moves fora similar return, the champion 
of British manufacturers will so amend the terms 
of his motion that we shall know what foreign 
goods are actually supplied. With such a return 
it may be possible to enter into some consideration 
of the advantages, if any, of using foreign supplies 
in such cases where British goods are obtainable. 
The existing return is illusory, and it is surprising 
that any deductions have been made from it. That 
Government supplies are taken from foreign firms, 





when British firms are able and willing to supply 
them, is undoubted, and it will be interesting to 
know to what extent this is so, and whether the 
relative prices justify the practice. 


Tue Work EXPENDED IN Bicycte Proputsion. 
In a recent communication to the Paris Académie 
des Sciences, M. Bouny gives particulars of a series 
of experiments made to determine the power ex- 
erted in propelling a bicycle at different speeds. 
The method adopted was to take an autographic 
record of the total force exerted on the pedal 
throughout a complete revolution. To this end a 
disc was mounted on the bicycle crank concentric 
with the pedal pin. The pedal itself was mounted 
on stiff springs, and points fixed to it traced curves 
on the disc already mentioned. If no pressure 
was exerted on the pedal, these latter curves were 
simple concentric circles ; when, however, the rider 
began to work, the springs on which the pedal was 
mounted yielded proportionately to the pressure 
applied, and the curves then drawn showed, by 
their deviation from the circular form, the value of 
the force applied at any part of a revolution. One 
of the pointers in question measured the force 
applied in a direction perpendicular to the plane of 
the pedal, whilst the other showed the pressure 
applied parallel to this plane. The latter is by no 
means an insignificant quantity, as all good riders 
shove their pedal forward aswell asdown. Theangle 
the pedal made at any moment with the crank was 
also automatically recorded. An examination of 
the diagrams thus obtained, showed, in the first 
place, that there was no absolute dead point such 
as occurs with an ordinary connecting-rod and 
crank motion, and secondly, that there is always 
some pressure on the pedal during the rise, the 
negative work due to which has to be subtracted 
from that done during the down stroke to obtain 
the net amount used in propulsion. The experi- 
ments were made at speeds ranging from 103 to 21} 
miles per hour, the machine being run on a wooden 
racing track. The results, reduced to even 
English measures by means of a formula of inter- 
polation, were as follows : 
Work Done per 


Speed. Semi-Revolution. 
Miles per Hour. ¥Ft.-Ib. 
10 18.58 
108 20.96 
1256 33.98 
15.0 47.50 
17.5 56.75 
20.0 63.62 
21} 66,08 


It will be seen from the above figures that the 
average pressure of the foot required on the pedal 
increases rapidly with the speed, being at 20 miles 
an hour nearly 34 times as much as at 10 miles per 
hour. Unfortunately the gear used is not noted by 
M. Bouny, and so it is impossible to deduce from 
the above figures the average tractive resistance of 
the machine at the different speeds. Probably 
at the higher speeds named a large proportion of 
the total work done was expended in overcoming 
atmospheric resistance, and the run of the figures 
might be changed considerably if the trials were 
conducted on a roughish road instead of on a 
smooth track. 
BrivgE Prvs. 

In a paper recently communicated to the Ameri- 
can Society of Civil Engineers, Mr. A. C. Cun- 
ningham gives particulars of a number of experi- 
ments which go to show that in many cases an 
unreliable material has been adopted for the pins 
of American bridges. It seems that it was not 
uncommon for the metal of the pins to be selected 
on the results of a test of a specially rolled }-in. 
bar. Such a size was, of course, thoroughly 
worked in the rolls, but when the diameter of the 
metal passing through the rolls was raised to 6 in. 
for the actual pin, this was not the case. In the 
first place, in order to save the rolls as much as 
possible, the metal was worked at the highest 
practicable heat, and the blooms were, moreover, 
usually small, so that no great reduction was needed 
in reducing it to the 6-in. size. Larger pins than 
this were commonly forged, but in many cases the 
hammers have been tco light for the blow to 
thoroughly penetrate the metal; in both cases 
test-bars cut from the surface of the pin gave 
results much superior to those taken from near its 
centre. No doubt, since the heaviest stresses on 
such pins arise from bending, the greatest strain 
comes on the strongest metal, which may account 
for the rarity of failures, but when it is quite pos- 
sible to get a satisfactory quality throughout the 
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whole of the pin, there is little excuse for putting 
up with the inferior and unreliable article. With 
a view to securing satisfactory results in the future, 
Mr. Cunningham recommends that such pins 
should be made of open-hearth steel only, and con- 
tain not more than .03 per cent. of sulphur nor 
more than .06 phosphorus, if made by the acid pro- 
cess, the latter figure to be reduced one-half for basic 
material. The manganese he limits to not less than 
.5 per cent., nor more than .8 percent. To secure 
proper working of the metal, the final bloom or 
ingot should be at least 50 per cent. greater in dia- 
meter than the pin. The tensile strength at the 
surface of the pins should lie between 60,0001b. and 
70,000 lb. per square inch, and show an elonga- 
tion of 20 per cent. on 8 in., with a 40 per cent. 
reduction of area, whilst at the centre the strength 
must not be 5000 Ib. less than the above figures, nor 
the reduction of area 5 per cent. less. Finally, pins 
should be annealed at a dark red heat before use. 


Pire INSPECTION IN JAPAN, 


Various large orders for water pipes for Japan 
have come to this country, and it is stated that 
many others may be expected, as it is evidently the 
intention of all the larger local authorities to put 
their water supplies in good order, and thus 
improve their general sanitary conditions. It is, 
therefore, of the utmost importance to pipe manu- 
facturers in this country that the conditions under 
which the pipes are inspected should be of a reason- 
able nature. If we are to judge from the informa- 
tion contained in the newspapers which come from 
Japan, this is very far from being the case at pre- 


what ought to be their spirit. Nothing touches the 
Japanese mind more than ridicule, and we are sure 
that as soon as the responsible authorities have had 
their attention directed to the doings which we have 
mentioned, they will at once puta stop to them, 
and cause the inspection to be carried out in a 
reasonable manner. We understand that the 
Tokio Municipality is calling for tenders for 8000 
tons more pipes, and we advise intending contrac- 
tors to take care that they are protected from the 
senseless doings of an ignorant officialdom. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 3. 

Business in iron and steel has fallen to low propor- 
tions during the past two weeks. Production has not 
been reduced, but we are now on the eve of our 
summer suspension. The wages question is now up 
for discussion. The sudden furore over silver, result- 
ing from the election of about one-fourth of the dele- 
gates to the national democratic convention, frightened 
business men and affected stock and speculating 
circles. This fuss will blow over somewhat, although 
there will be a close and hard fight between the ‘‘ gold 
bugs”. and the “‘silverites.” British public opinion 


this contest, and that is silver coinage, with or with- 
out international co-operation, but it is not thought 
prudent to tell the truth for British ears. The iron 
trade may start up at any time. Stocks are low, 
There is enormous work to b3 done. Railroad mileage 
this year 700 miles, with 30,000 miles projected on 
paper. Steel billet makers are not controlling 
the market yet because of the large stocks in 
the hands of middlemen. Steel rail makers are 
over half idle. Structural steel makers expect to 





sent. Some time ago a grave scandal was caused 
in Tokio by irregularities on the part of the Japa- 


of pipes for the water works of that city, and | 
several high Government officials seem to have been | 
involved. Pipes were passed which were after- | 
wards found to be very defective, and which had to | 
be taken up, and great loss was caused to the city. 
It seems that the Japanese contractors had been in 
the habit of cutting off the numbers cast upon pipes 
which had successfully undergone the various tests 
of quality, and soldering onthose numbers upon pipes | 
which had failed to pass the tests. Deception by | 
that device was easy, for so long as the numerals 
on the pipes coming to the works tallied with the 
numerals recorded at the place of inspection, no 
ground for suspicion seemed to exist. The con- 
tract for the pipes was afterwards given to 
foreign firms, and it would appear that in the 
extravagant access of zeal inspired by the decep- 
tion which had been detected, the methods of 
inspection have become so severe as to be flagrantly 
unpractical and unjust. From an account of the 
system pursued, which is published in the Japan 
Weekly Mail, it appears that as much exactitude is 
required in the water pipes as if they formed parts 
of an elaborate astronomical apparatus. The limit 
of error allowed is so small that even a pipe of 
42 in. bore is rejected if it varies from the pre- 
scribed measurement by ;;in. Having passed 
this ordeal successfully, the pipes are hammered, 
gouged, and pricked to discover whether some 
minute hole or flaw has not been developed in the 
casting. Every hole as big as a pin’s head is 
marked with red paint, and a hole neither larger 
nor deeper than a match head suffices to secure the 
condemnation of the pipes. If, however, they pass 
these preliminary examinations, they are subjected 
to hydraulic pressure, and beaten violently with 
heavy hammers under pressure. _To illustrate the 
severity of the inspecting officials, the case of two 
pipes is mentioned, which had been rejected on 
account of flaws or cracks invisible even with the 
aid of a magnifying glass. The importer’s agent 
asked to have one of these pipes tested again under 
pressure, and as no leak could be detected at the 
contract limit of 235 1lb., he desired to have the 
pressure increased, At 30015. on the square inch the 
pipe was beaten over thesuspected part, butnot a sign 
of leak or flaw showed. Yet the pipe was rejected 
after all. It must be remembered that each of 
these pipes had been carefully tested and inspected 
before being shipped to Japan, but this counted for 
nothing with the Japanese official. It is stated 
that acres of ground are covered with the so-called 
defective pipes. We cannot believe that any edu- 
cated Japanese engineer can have anything to do 
with this ridiculous business. It must have fallen 


into the hands of officials of the old type, who are 
intent on carrying out what they think is the letter 
of their instructions, but have no knowledge of 





| mills are securing considerable work. Bar mills run 


nese firm which had contracted for the supply | 


| mills have a good deal of autumn work promised this 


be fairly busy during the last half of the year. Plate 


not quite two-thirds time. Skelp and sheet and pipe 
week. Lake boat yards are busy building lake craft. 
Machinery, tools, equipments, implements, castings, 
elevators, conveyors, and piping are now under fair 
inquiry, and a good volume of business is promised for 
midsummer. There are 30 tinplate mills in Penn- 
sylvavia, employing 3131 persons, now at work. 
American tinplate is now selling for less than imported 
tinplate sold before the McKinley Bill was passed. 
Coke is kept at a monopoly price, and new ovens are 
being built in competitive territory. There are no 
present prospects of lower ore or steel quotations. 
Railroad companies will soon place considerable busi- 
ness for rolling stock and equipments. Cast pipes 
orders have been heavy. Production of mills during 
July will be from 33 to 35 per cent. less than average 
production, from present indications, 





LAUNCHES AND TRIAL TRIPS. 

Tue new hopper dredger Parmelia, recently constructed 
for the Western Australian Government by Messrs. 
William Simons and Co., Limited, Renfrew, underwent 
her dredging and steaming trials on Wednesday, July 1, 
with very satisfactory results, She hasa p= cong in her 
hoppers for 470 tons of dredgings, and when tried at 
Greenock dredging, she loaded at the rate of 800 tons 
per hour. The speed trial also was satisfactory. 





Messra. Scott and Sons, Bowling, launched on the 1st 
inst. a cargo steamer named Kittiwake, built for the 
North British Steam Packet Company for their Silloth 
and Liverpool trade, in connection with the North British 
Railway system. Engines and boiler are to be supplied 
by Messrs, Hutson and Sons, Kelvinhaugh Engine Works. 





Messrs. Mackie and Thompson, Govan, launched on 
the 1st inst. the steam trawler J. Leyman, which they 
have built for Mesers. J. Leyman and Co., Hull. Di- 
mensions: Length, 1094 ft.; breadth, 21 ft.; depth, 
12 ft. moulded. The vessel will be fitted by Messrs, 
Muir and Houston with triple-expansion engines having 
cylinders 124 in., 20 in., and 32 in. in diameter respec- 
tively, and a stroke of 24 in. 





Messrs. Alex. Stephen and Sons, Linthouse, launched 
on the Ist inst. a screw steamer of about 2700 tons for the 
Clan Line (Messrs. Cayzer, Irvine, and Co., Glasgow). 
The dimensions are: Length, 312 ft.; breadth, 40 ft. ; 
and depth, 26 ft. 2 in. ‘There is a double bottom for 
water ballast. The engines are of triple-expausion 
type, having cylinders 23 in., 38 in., and 63 in. in 
diameter respectively, and a 42 in. stroke, and will be 
supplied with steam at 180 lb. working pressure by two 
steel boilers, ‘The vessel was named Clan Chisholm, 





Messrs. James and George Thomson, Limited, Clyde- 
bank, launched on the 2nd inst. the torpedo-boat destroyer 
Brazen. This vessel is the first of four sister ships build- 
ing by Messrs. Thomson to the order of the British 
Government, the other three being named Electra, 
Recruit, and Vulture. In general design they are similar 
to the Rocket, Shark, and Surly, which were designed 
and built by the same company about 18 months ago, 
The new vessels are slightly larger than the previous trio, 


ought to understand that there is but one outcome to G 


30 knots will be attained by the new vessels, as against 
the 28 knots of the Rocket class. In all there are build- 
ing or on order at Clydebank 10 vessels of this class, six 
for the British Government and four for foreign owners. 


The s.s. Gunther, built to the order of the Steam Navi- 
gation Company of Hamburg, was launched on the 
4th inst. at the yard of the Elsinore Iron Ship Build- 
ing and Engineering Company, Elsinore, Denmark. This 
steamer is built of steel to the highest class at German 
Lioyd, and her dimensions are 240 ft. by 34 ft. by 
15 ft. 10 in. depth of hold. The engines are of the triple- 
expansion type, with surface condenser, indicating 600 
horse-power. In the vacant berth the keel of a freight 
steamer for Gothenburg was laid down. 


The s.s. Spero, built by Messrs. Archibald M‘Millan 
and Son, Limited, Dumbarton, for Messrs. Thomas 
Wilson, Sons, and Co., Limited, Hull, went down the 
Clyde on the 4th inst. on her trial trip. The weather was 
rather stormy, but, notwithstanding this, a speed of 124 
knots was obtained, The vessel—the dimensions of which 
are 250 ft. by 30 ft. by 18 ft. 14 in.—has been built for 
Messrs. Wilson’s passenger and general carrying trade 
between Stettin and Hull. Accommodation is provided 
amidships for first-class passengers, besides captain, 
officers, and engineers, and the ’tween-decks, forward and 
aft, have been fitted up for 250 third-class passengers, 
The engines are of the triple-expansion type. and have 
= supplied by Messrs. Muir and Houston, Limited, of 
asgow. 





The s.s. Juanita North, launched a few weeks ago by 
Messrs. Short Brothers, Sunderland, went on her trial 
trip on the 4th inst., when a mean speed of 13? knots was 
obtained on a series of runs over the measured mile. 
This vessel has been constructed of steel for the 
Nitrate Producers’ Steamship Company, Limited, of 
which Messrs. Lawther, Latta, and Co., of London, are 
the managers, and is of the following dimensions, viz,; 
Length, 352 ft.; breadth, 45 ft.; and depth moulded, 
27 ft. 9in., with a deadweight capacity of 5800 tons. The 
engines, which have been supplied by Messrs. George 
Clark, Limited, Sunderland, have cylinders 244 in., 40 in., 
and 66 in. in diameter, with a stroke of 45 in. There are 
two large steel boilers, having a working pressure of 
1801b., and fitted with Howden’s system of forced draught. 


The s.s. Alette, built by Sir W. Gray and Co., 
Limited, Hartlepool, for Mr. O. W. Nordin, Paris, com- 
pleted her trials on the 4th inst. She is 336 ft. in length, 
48 ft. in breadth, and 24 ft. 2 in. deep, and is fitted with 
a long bridge and short topgallant forecastle. The holds 
are fitted with exceptionally large hatchways, very deep 
framing with web frames and web beams, so as to dispense 
entirely with the obstruction of beams and pillars, and thus 
adapt them to the special timber trade in which the vessel 
istorun. The engines are of the well-known triple-ex- 

ansion type, manufactured at the Central Marine Engine 
orks of Messrs. W. Gray and Co., Limited, and have 
cylinders 24 in., 38 in., and 64 in. in diameter respectively, 
with a piston stroke of 42 in. They are supplied with 
steam at 160 1b. working pressure by two exceptionally 
large boilers. Having taken on board some 5000 tons 
deadweight, she proceeded to the measured mile off 
Whitley. The engines ran at a steady speed of 66 revolu- 
tions per minute. The unusual result occurred that out 
of three runs over the mile in alternate directions, the 
vessel passed the mile within a second of the same time 
each run, giving a speed of almost precisely 10 knots, the 
weather at the time — very gusty, with squalls of 
rain and considerable swell. 








The twin-screw gunboat Restauracion, of 563 tons, built 
by Messrs. Napier, Shanks, and Bell, Yoker, for San 
Domingo, to the order of Messrs. Frame, Alston, and Co., 
London, went on her trial trip on the 6th inst. This is 
the second vessel built by Napier, Shanks, and Bell for the 
same owners, and like the earlier one, the Independencia, 
built in 1894, the Restauracion proved a complete success, 
a speed of nearly 15 knots being obtained on the mea- 
sured mile. The vessel is armed with nine quick-firing 
guns by Hotchkiss, all of which were on board. The 
vessel is propelled by a pair of triple-expansion engines, 
with large boiler fitted on the forced-draught principle by 
Dunsmuir and Jackson, Govan. 


Messrs. R. Williamson and Sov, Workington, have 
launched during the last fortnight seven steel barges, all 
of which are for work on the Amazon, varying in length 
from 82 ft. to 60 ft. 





ROYAL VERSUS CIVIL ENGINEERS. 
To THE EprTor or ENGINEERING. 

Srz,—In your issue of June 12 a letter appears signed 
“A. L, P.,” pointing out the great waste of public money 
entailed by the present establishment of the corps of 
Royal ee ; but at the same time your correspon- 
dent overlooks, to my mind, the greatest evil in this 
respect. It is all very well to count the pay of some 600 
odd officers who are needless for military purposes, and 
although this is certainly a very connbdeaiihe item for the 
taxpayer to ponder on, at the same time it is only trivial 
when compared with the indirect cost that these gentle- 
men are to the country. 

As “A. L, P.” points out very sensibly, there have been 
failures upon the civil side, but in this case I maintain 
that it is not a question of individual failure, but the 
failure of the corps as a bedy. I have no desire to injure 
any single member of the corps of Royal Engineers, and 





and, owing to improvements and advances which have 
been made in the interim, it is expected that a speed of 





therefore refrain from giving ay | names in support of 
what I say; but that the charge here made is true, can 
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be fully proved, by any one in authority who cares to 
look into the matter, using his own judgment, and at the 
same time be prepared to take with a large quantity of 
salt any explanation that may be given by the Royal 
Engineers. If there bea public man to be found, with 
sufficient interest in the common weal, willing to investi- 
gate the matter, let him call for official correspondence 
existing at the different Royal Engineer offices, and if he 
will not there unearth a scandal that will, as our Yankee 
cousins put it, ‘‘raise Cain in the land,” then I am 
indeed very much astonished. 

Tt is all very well to alight upon a blunder such as 
occurred at the Royal Barracks, Dublin ; but this is only 
one case, and the taxpayer could afford to regard this 
with equanimity if such waste were exceptional ; but in 
considering the matter of Royal Engineer incompetency 
in their handling of public moneys, it is not a single 
cage only of where between 50,000/. and 60,000/. has been 
squandered, but rather the constant annual waste that is 

oing on year after year in our Engineer services, that 
os to be reckoned with. It is not in large contracts 
that we have to look for much excess, as a rule, but in 
the smaller works of the different Royal Engineer divi- 
sions ; here is where the big scandal would really appear ; 
small painting jobs, and periodical repairs that are almost 
solely in the management of the Royal Engineer divi- 
sion officers, where we find very often excesses of over 
50 per cent. upon the original estimates, and no one able 
to tell why. hen we take into account that this kind 
of thing goes on more or less in most of the Royal Engi- 
neer districts and sub-districts, and that there are some 
hundreds of these to be reckoned with, we can form some 
idea of what the Royal Engineers cost the country. 

A greater portion of this blundering never reaches the 
War Office, as it is usually patched up, and hushed up, 
in the districts concerned ; avyway it is quietly settled 
in the inside ring, the officer commanding the district, 
as a rule, being totally unaware that anything wrong 
has occurred ; in fact, the yr Engineers quite dis- 
approve of the general or other officers commanding 
districts having any say upon Engineer services, butin the 
interests of the public I think it is a great pity that they 
have not even a greater say. 

Royal Commissions have made repeated reports against 
our Engineer services, but these have invariably been 
treated with contempt and quietly pigeonholed. I think 
if “ were a member of the House I should want to know 
why. 

That the Royal Engineers are not fit to have the 
expenditure of large sums of public money is acknow- 
ledged upon all sides, - 

That the Royal Engineers cannot deny the charges that 
have been made against the corps is apparent. 

That the taxpayer is entitled to protection is demanded, 
for if itis necessary that the Royal Engineers should havea 
special training in order to fit themselves for war service, 
all wel] and good, but Jet the public know what such 
training costs, and do not hand over a million of money 
annually for this corps to experimentalise with, ostensibly 
upon this plea, but in reality in order to find easy berths 
for some 400 odd officers in the corps who are masque- 
rading as soldiers and engineers, 

Iam, &c., 
JUSTICE. 





CHRONOGRAPHS. 
To THE EprToR oF ENGINEERING. 

Sir,—Your article in last week’s paper is headed 
chronograph, and then goes on to describe an ordinary 
split seconds watch. You may call such an instrument 
a chronometer or a chronoscops, but to call it a chrono- 
graph shows a non-acquaintance with Greek. I know 
that in the watch trade such watches are often erroneously 
called chronographs, but that is no reason for following 
their mistake. Ib is one of the evils of “‘ societies” that 
men readily fall into the errors of their fellows, but 
‘solitary workers” are compelled to be accurate and 
iadependent. 

The writer of the article is mistaken in thinking that 
the most exquisite watch can be held up as a specimen of 
mechanical perfection, for it falls far short of the pre- 
cision demanded in guns. In the machine-made watch 
trade, it has never been possible to do the work within 
the limits usually accorded to the gun manufacturer. 

Again, for the method he mentions (in the middle of 
the fourth column) of employing two men, one to count 
the revolutions of a shaft, and the other to observe the 
time, a three-and-sixpenny American clock would be 
amply accurate. The writer is apparently not aware that 
combined counters and timekeepers may be had. 
invented one such some years ago, and the idea has been 
extensively copied by others since. 

The extreme speeds of modern engineering demand 
s)mething more than a stop-watch, which would no more 
serve the purpose than would the so-called chronograph 
at Greenwich Observatory, marking seconds, all of dif- 
ferent lengtbs: the subdivisions of which are measured 
by one of six different rules, all wrong and no two alike 
—but that is on a par with everything else at Greenwich. 

Again, it is folly to depend on a chronograph which 
indicates perhaps anw or less of a second, when that 


second itself is incorrect. Some chronographs that I have 
seen are as much as 30 per cent. out in their seconds, 

In 1892 I invented a chronograph that would print 
down the time to one thousandth part of a second. It 
was used in the gun trade for getting velocities of pro- 
jectiles and by shipbuilders for getting velocities at 
launches and at speed trials. 

That utterly displaced the human element with all his 
errors of personal equation, &c., which are only too well 
known to those who, like myself, have to risk spending 


results deduced from an observation of a very minute 
fraction of a second. 

This printing chronograph answered very well, but I 
felt something more might be done; and after four years’ 
work have succeeded in doing it. Applied to ordnance, 
my new chronograph will take velocities at any reason- 
able number of points in the path of a bullet, and it will 
take these successively ; so that for the first time i is 
possible to get the ballistics of a machine gun in action. 
That is to say, suppose you decide on taking the velocity 
at six different points between the muzzle of the gun and 
the target, while the gun fires, say, 1000 shots a minute. 
You will, at the end of the minute, have six velocities of 
each of the thousand shots—6000 observations altogether 
in the minute. 

Not long ago I put it to a curious use, which will not 
surprise those of my readers who are scientific musicians, 
and who must have deplored the bad execution common 
in cathedrals, I employed it to measure the irregular 
playing of an organist at Westminster Abbey, who was 
blundering through one of Henry Pursell’s anthems. I 
found that notes which should have had a duration of 
0.4166 second, varied at different times from 0.3715 second 
to 0.5008 second ; while dotted notes were in some cases 
shorter than undotted notes, and in other cases lasted 
more than double the length of the undotted note. 

Yours faithfully, 
: C. Purcett Tayior, 

2, Powis-place, Queen-square, W.C., July 6, 1896. 





WIDE RAILWAY CARRIAGES, 
To THE EpiTor oF ENGINEERING. 

Srr,—Your article describing the new East Coast 
trains, makes mention of the wide coaches designed by 
Mr. W. B. Adams for the sEastern Counties Railway, 
und also of the ones formerly in use on the South-Eastern 
Railway. It will be of interest to remember that in 
1851, the London, Brighton, and South Coast Railway 
had some extra wide passenger carriages constructed. 
Indeed, these were so wide, that it was necessary to set 
back the line of frontage of the platforms at several 
stations before the new vehicles could be used. The 
bodies of some of these (now) old coaches are now used as 
huts by boatmen at Hove, and other south coast towns, 


Yours, &c., 
July 4, 1896. G. A. SrKon, 





THE ‘‘DRUMMOND CASTLE.” 
To THE EpiTor or ENGINEERING. 

Srr,—In the newspaper reports of the loss of this vessel, 
we read that ‘‘as the ship sank the boilers exploded.” 
The same detail was incorporated in the accounts of the 
sinking of H.M.S. Victoria, and of many other lament- 
able disasters of the same class. In all these cases the 
sinking vessel has found a resting oe in depths to which 
no diver can ever hope to descend, until there be found 
some great improvement on the appliances now at our 
command. I have searched diligently to tind a case of a 
vessel which sank under steam in depths accessible to the 
diver, and which was subsequently found to have been 
rent by the explosion of her boilers. My search has 
proved futile, and I am constrained to appeal to your 
readers for information on the point. My own idea—as 
a non-expert—would be that such an explosion would be 
highly improbable. 

he water, coming first into the stokeholds, would 
surely extinguish the fires first and wash the hot cinders 
and ashes into the uptake as the vessel sank lower. Then, 
as she made her final plunge, there would be a great up- 
heaval of this sort of matter from the funnel. This might 
give onlookers the idea that the boilers had burst. But 
surely the tendency of cold water, applied externally in 
the first instance, would be towards collapse if anything, 
not towards bursting. The effect might . the same as 
regards the destruction of the boiler itself, but it would be 
much less destructive to the fabric of the vessel if there 
were collapse, not bursting. At all events, if the facts are 
as I venture to suggest, it would tend to accuracy for this 
common phrase to be corrected if it be erroneous, 

I am, Sir, your obedient servant, 
Benepict W. Ginssure, LL.D. 
12, King’s Bench-walk, Temple, E.C., 
June 30 1896, 





DOORS FOR BULKHEADS. 

To THE EpItToR OF ENGINEERING. 
Srr,—The attempted improvements that have been 
brought forward or put into use to make bulkhead doors 
serviceable in case of a sudden inrush of water, either as 
self-acting or to be closed from above, have been confined 
to one class of material, parry | iron or steel, The 
would-be improvers seem to have forgotten that, common 
as the use of iron and steel have come to be in supplant- 
ing other materials, particularly wood, and commoner as 
they are likely to be, there are uses in which the metallio 
rivals are never likely to supersede wood, of which many 
instances may be given. 

I now ask for the use of wood to be claimed as a 
material of which to make doors for iron bulkheads, on 
on account of its lightness (or low specific gravity) render- 
ing it fit to float of itself into a position to close an open 
doorway. I would lay a wooden door, made in any water- 
tight manner, on the floor before each bulkhead entrance, 
turning upwards on a loose joint at what would be the 
bottom of the door when shut. 

On a rush of water into the compartment, the door, 
made preferably of light yellow pine, would float up- 





large sums of money for ships, guns, and so forth, on the 


wards, turning on the hinge at the bottom, with the rise 


of the water, and so close the doorway if the rush took 
place from the inside of the compartment where it was laid 
in. Where there are few bulkheads, it would be needful, 
to make surety sure, to have such a rising flap-door of 
this kind on each ride of the bulkhead, but where the 
bulkheads are numerous, the doors might be placed at 
alternate sides of alternate compartments. 

The traffic would go over the top sides of the doors 
when open, the edges being chamfered and otherwise 
made snug to hinder jarring and stumbling. If expense 
is not objected to, a recess might be made in the floor, in 
which either cork or a copper air vessel might be pl 
on the underside of the door to assist it to rise sooner and 
close quicker. : 

The plan will not be expensive, and will not be liable to 
get out of order. 


Yours rr 
Gateshead, July 6, 1896. . 





LATTICE GIRDERS. 
To THe Eprrok oF ENGINEEBING, ‘ 

Sir,—I will feel obliged if you will inform me if it is 
sufficiently accurate for designing popes to calculate 
the strain on the diagonal bars of a lattice or Warren 
gee by multiplying the shearing—measured from a 

iagram—by the secant of angle of inclination, and 
whether it is correct to take half the shearing when there 
is a double system of triangulation ? 

STuDENT. 

[Taking the case of a single lattice girder, as indicated 
in the annexed figure by A BC D, let EF be the curve 
of maximum shears. Then if the load is applied at the 
top flange, the maximum stress in the bar—G H, for 
instance—will be equal to + GI, the maximum chear at 
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this point multipiied by cosecant 9. On the other hand, 
the stress in the bar GJ will be equal to K L multiplied 
by } cosecant 9. Though not strictly correct, the stresses 
in the case of a double intersection lattice girder can be 
found with sufficient accuracy by assuming that each 
system of latticing takes half the shear, as suggested by 
our correspondent.—Eb. E,] 





NEW NORTH-EASTERN EXPRESS 
ENGINES. 
To THE Eprrog oF ENGINEERING. 

Sir,— Without wishing to detract from the credit due 
to the North-Eastern Railway, one may, perhaps, suggest 
that an indefatigable historian will best avoid mistakes 
by recording interesting points in history with rigid 
accuracy. 

Though ‘‘La Parisienne” may not have witched 
beholders with egregiously fast performances, the exhibi- 
tion of her lavish charms—8 ft., six coupled wheels—proves 
that in this respect the latest British engines have nob 
surpassed precedent, 


July 7, 1896, 


Yours, &c., 
J. BD. F. 





Mexico.—A circuit railway round Mexico is proposed 
by Boston capitalists to connect the lines entering the 
city. A newly organised company, known as the Mexi- 
can Industrial Railways Company, incorporated under 
the laws of Colorado, will work this 12 miles long belt 
line. It will connect the Mexican Central Railway, the 
Mexican Railway, Limited, the Mexican Cuernavaca 
and Pacific, and the Mexican Interoceanic Railways, and 
will interchange traffic between the lines. The new 
company will also have the hauling of hogs and cattle 
as delivered by the lines to the city slaughter-house, as 
well as a large tonnage from the peat-fields of Lake 
Xochimilco, to which a railway will be built later on. 





TELEPHONE DirEcTORY.—Mr. Henry Sell, 167, Fieet- 
street, London, E.C., has forwarded the new issue of the 
a list of telephone subscribers for 1896, containing 
nearly 90,000 firms, not only in London, but in all the 
provincial towns in the kingdom, the book extending to 
nearly 1400 pages. In the case of London subscribers 
the name of the exchange as well as the number is given, 
and in all cases, profession, as well as address is included. 
The figures we have given show the extensive character of 
the telephone reg e but there is still room for expan- 
sion, and proba y the greater facilities offered will have 
their influence. Subscribers are now able, where there 
is connection with the post office, to telephone telegrams 
for transmission, to send ‘‘ express ” messages for delivery 
to non-subscribers, or for delivery by post, a fee having 





been deposited to cover such possible charges. 
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HARRISONS SLOT-DRILLING 


Fig. 


(For Description, see opposite Page.) 
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Tar “ LipraA” O1, ENGINE: ErratuM.—In our recent 
report of the Leicester Show the engine made by Clarke’s 
Crank and Forge Company, Limited, of Lincoln, was 
described as having a three-throw crank, instead of a two- 
throw crank as it really has. 





Tue ‘'Contour” Roap Book or Scoritanp. — The 
popularity of cycling and the probabilities of an extension 
of read locomotion by some form of motor carriage, apart 
altogether from the ikelihood of a more extensive use of 
the traction engine for merchant and agricultural use, 
eminently justify the publication by Messrs. Gall and 
Inglis, of 20, Bernard-terrace, Edinburgh, and London, of 
a ‘contour’ road book of Scotland. It is of very con- 
venient size for the pocket, has clearly printed sec- 
tional maps of Scotland, so that they may be consulted 
almost without a cyclist dismounting. A profile of every 
road in Scotland is given, the profiles showing all gra- 
dients, distances, cross-roads, junctions, bridges, ferries, 
and sharp turns. The condition of the roads, &c., are also 
given. Of such gradient diagrams there are 365, and they 
have taken eight years to prepare, yet Messrs. Gall and 
Inglis sell the well-bound, carefully-printed book for 2s, 





AmeErRIcAN Street Raitways —There has just been 
irsued from the offices of the Street Railuay Journal, 
Havemeyer Building, Cortlandt-street, New York, a 
neatly bound supplement extending to 274 pages, giving 
the details of all American street railway:, which are 
necessary to a right understanding of their financial 
results on the part of an investor. Thus information is 
given of the location, population, industries, capital, 
assets, and traffic returns. The book contains the finan- 
rial reports of 927 operating companies, 185 leased com- 
panies, and 307 new corporations, as against 978 operating 
companies, 101 leased companies, and 387 new corpora- 
tions given in the edition for 1895. But there is no 
attempt to make a summary of the results of all the 
aystems in the States, as is s>) admirably done in “‘ Poor’s 
Manual,” on the lines of which this Red Book of Tram- 
ways is in some measure founded, 





Water IN THE MipLtanps —The water difficulty has 
once more presented itself at Leicester. On Wednesday 
the water committee of the town council issued a notice 
stating that, in consequence of continued drought, the 
stock of water in the reservoirs, notwithstanding a fall of 
rain on Tuesday evening, was very low. The notice 
further stated that unless the available supply was supple- 
mented by further rains, it would only last a few weeks. 
The committee, therefore, urgently requested consumers 
to exercise the most stringent economy in the use of 
water. The Birmingham Town Council also discussed 
the water supply question on Tuesday, as the town is 
experiencing the most serious drought on record, the 
reservoirs being lower than they have ever been before, 
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while the rivers are yielding diminished supplies. Mr. 
Davey, who has been consulted, thinks Birmingham is 
not very far off a water famioe. The council decided to 
make a temporary sinking at Perry Barr. 





_MancuesterR Evecrric Surety.—The repsrb of the 
Electric Light Department of the Manchester Corpora- 
tion for the year ended March 31, 1896, states that the 
number of consumers at the close of the year was 1148, 
being an increase of 407 as compared with the previous 
year. The number of lamps connected was: Incan- 
descent, 89,294 (of eight candle-p2wer) ; arc, 806 ; a3 com- 
pared with 60,632 and 385 respectively. There were also 
47 motors at work, representing 544 horse-power, being 
an advance on the previous year of 30 motors, equal to 
384 horsepower. The total length of mains laid was 
113 miles 742 yards. The total quantity of current 
accounted for was 1,801,429 units, or 93.49 per cent. of the 

uantity produced. The net profit, after defraying all 
charges for cost of production, &c., provision for re- 
newals, sinking fund, and interest on loans, amounts to 
11,1382. 103. The sale of current works out to 4.97d. per 
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unit accounted for; 3491/7, 143, 94. has been carried to 
renewal fund. 





THe West Mippiesex Water Works Company.— 
The opening ceremony in connection with the new storage 
reservoirs constructed by the West Middlesex Water 
Works Company at Barn Elms, Barnes, took place on 
Saturday, the 4th inst., when Mr. E. Boulnois, M.P., 
chairman of the company, turned on the sluices of the 
two completed reservoirs in the presence of a large and 
representative company. The new reservoirs are designed 
to supply increased capacity for the storage and subsi- 
dence of water before filtration. They are four in num- 
ber, two being in course of construction, and the water 
surface will have au area of over 86 acres, with a total 
available capacity of 300 million gallon:. The new reser- 
voirs, which are at Baraes, are connected to the intake at 
Hampton by two 36in. mains. The reservoirs were 
formed by excavating the soil overlying the London clay, 
the spoil being used for the banks, ia the centre of which 
is a puddle wall carried down to the clay. The inner 
facing of the is of concrete, the upper parb being 
overlaid with hlue bricks. 
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HARRISON’S SLOT-DRILLING MACHINE. 
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THE machine illustratcd on this and the opposite 
pages is the invention of Mr. J. C. Harrison, of Stoney 
Cottage, Bowness-on- Windermere, and is designed for 
slot-drilling keyways, feather-ways, cotter-ways, and 
the like. The shaft or rod under treatment is held 
between centres (Fig. 4) or is gripped ia two Y/-c'amps 
(Fig. 5), capable of endwise adjustment on a bedplate. 
There are two drills, and usually (Fig 3) these operate 
simultaneously on both sides of the shaft, but if only 
one key-seat is required, only a single dill is used. 
For cutting cotter-ways they are both employed, The 
drills are driven from a cone pulley (Fig. 1) through a 
backshaft G, two pairs of bevel wheels (Fig. 3) and 
two pairs of spurwheels, all these wheels being carried 
on the saddle on which the drill heads are mounted. 
The two drills run in the same direction, as seen ia 
plan, and hence one is right-handed and the other 
left-handed. Their cutting edges are placed at right 
angles to each other (Fig. 3), in order that they may 
not foul each other when they meet. 

The feeding of the drills is effected by means of 
ratchet wheels K K (Fig. 3) operated from a cross- 
shaft, which goes right through the saddle. This 
shaft receives a ngemme | motion from the worm- 
wheel shown in Fig. 5. There is a projection or 
cam on the face of the wormwheel (Fig. 3), and 
this transmits motion by means of an upright 
pin to a lever on the cross-shaft. The worm- 
wheel is rotated by a worm on a side shaft having 
at its end a cone pulley J (Figs. 1 and 2). 
The shaft is continued, and at its end it carries a 
worm gearing into a second wormwheel N (Fig. 1). 
On the face of this wormwheel is a crank disc with a 
pin, whore distance from the centre is adjustable, 
carrying a block sliding in a crosshead (Fig. 5) con- 
nected to the central screw P (Fig. 1) When the 
wormwheel, with the disc crank is rotating, it carries 
the screw P and the saddle backwards and forwards 
the length of the required traverse of the drills. Ifa 








longer traverse be desired than the crank will give, 
this latter is thrown out of action, and the saddle is 














moved backwards and forwards by the screw alone, 
The screw is then driven from the end by open and 
closed belts, like the screw of a planing machine, the 
length of traverse being determined by tappets on a trip- 
rod in front of the machine (Fig. 5). By means of the 
handle Q the position of the saddle in relation to the 
screw can be adjusted, 

The arrangements we have just described suffice for 
drilling key-seats. But for cotter-ways, which are taper, 
another motion requires to be brought into play. On re- 
ference to Figs. 1 and 3 it will be seen that the drilling 
head A is capable of being swivelled on the sliding 
saddle B. The drilling head is pivoted on the axis of 
the upright shaft F, and can be oscillated to one side 
or the other. This oscillation results from the worm- 
wheel J already referred to as operating the feed 
ratchete. The spindle of this wheel carries a crank- 
pin at the top working between two planed faces of 
the slot H. According to the distance this crankpin 
is placed from the centre is the amount of taper given 
to the cotter-way. 

It will thus be seen that this machine is capable of 
doing a large variety of work very expeditiously, and 
with very little attention. Easy means are provided 
for throwing the various motions out of gear when not 
required, and the entire apparatus is very compact. 
It was designed specially for the use of makers of 
steam winches in which the clutches for changing the 
gears all slide on double feathers. 





INDUSTRIAL NOTES. 

A RATHER curious development of the principle of 
trade unionism is reported to be taking place among 
the factory inspectors, or rather among the sub- 
inspectors. It is stated that ceriain grievances exist, 
a have been discussed, and certain proposals have 
been made; it is farther stated that ‘it is understood 
that unless the demands which have been made are 
acceded to within the next few weeks, a public protest 


will be niade, and a cessation of their duties will 


follow.” This statement is probably incorrect as re- 
gards the latter portion. It appears that “‘a meeting of 
all the sub-inspectors was held at the offices of the 
London Trades Council,” and lasted for over two 
hours. At that meeting several important resolutions 
were adopted, which were sent to the Chief Inspector, 
with the request that they should be forwarded to the 
Home Secretary for his consideration. The complaints 
appear to relate to inadequate salaries for the hard and 
ph col duties. Secondly, to the want of additional 
inspectors, as the ground is so wide that the present 
ataff cannot cover it efficiently. Thirdly, the sub- 
inspectora complain of not being able to take the initia- 
tive in the performance of their duties, as they allege 
they ought to be able to do with certain employers. 
Fourthly, they complain of being called upon to report 
whatever comes under their notice, and that then they 
have to wait for instructions. Fifthly, they say that 
in many cases their reports and suggestions are ig- 
nored, while the workpeople complain that they—the 
sub inspectors—-do not do their duty. Sixthly, it is 
alleged that their reports are not —— as sent in ; 
if they were they would reveal a terrible state of 
things. If matters are as they are stated to be in 
these allegations, there ought to be an inquiry by a 
Select Committee, not by a departmental committee, 
Efficiency is required in the administration of the 
Factory and Workshop Acts ; but there must be, at the 
same time, central supervision, or what is the use of 
chief inspectors? It would not do for reports of a 
personal character to be published without great care 
being exercised. 





The reports from all the chief centres of the engi- 
neering trades and cognate trades throughout Lanca- 
shire continue to be most favourable and encouraging. 
In addition to the large weight of orders on hand, new 
work iscoming forward freely in all districtsand in nearly 
all branches. The activity previously reported is fully 
maintained in all departments, and consequently the 
outlook for some time to come is very satisfactory. As 
a matter of fact it seems that many of the principal 
establishments have their order-books so well filled 
that it is difficult to place new orders with any chance 
of early delivery. It appears that all the great 
branches of engineering are pretty equally well sup- 
plied with work. Locomotive builders, stationary 
engine builders, machine tool makers, the textile 
machinists, the boilermakers, and the general shops 
have each their supply of work for some time to 
come. There does not seem to be any disposition to 
hurry on the wages question in the places where 
rotices have been given, eon cause some 
negotiations are pending which may get over the diffi- 
culty and avert a strike. The general feeling is that 
the lower rated districts must be levelled up, so as 
to produce a more uniform rate in the several branches 
of the engineering industries in all the chief centres, 
on, a8 near as may be, the Manchester and Salford 
scale. The iron trade again shows signs of greater 
activity, a fair business has been doing, and the tone 
continues steady throughaut. Prices are firm, but it 
does not appear that there is any anticipation of a 
material advance in the rates, as contracts are nego- 
tiated on the current rates. In the finished branches 
there has been a steady improvement, with a rather 
strong tone as regards prices. The steel trade is 
active both. for raw material and for some classes of 
manufactured goods, with prices strong, having an up- 
ward tendency. The outlook on the whole seems to 
be we encouraging, and the prospects ahead to be 
good. 





The condition of trade in the Wolverhampton district 
continues to present a healthy tone, with prices re- 
markably firm, and with an upward tendency in the 
value of those descriptions of rolled iron mostly in 
demand. Makers of best bars report only a limited 
demand for that class of iron, but the orders booked 
are upon the unaltered basis recently governing the 
market. But the limited demand in this case has been 
more than made up for in the increased demand for 
other classes of iron, merchant bars, common bara, 
black sheets, hoops, and tube strip, all of which were 
in active request. There is also a fair supply of orders 
in reserve, so that prices have a tendency upwards. 
This, as a matter of course, causes some hesitarcy on 
the part of agents to negotiate new contracts, which 
hesitancy they think may ease the terms. But the 
demands from the Australian colonies, the Cape, and 
from South America are urgent, and various shipping 
agencies seem anxious to place orders of heavy weight 
for delivery during the ensuing quarter. Galvanised 
iron is wanted in heavy parcels, and makers have been 
able to secure some advance on recent rates. Plates 
are in demand generally. Steelmakers are busy with 
a fair weight of work on hand, and prices firm. 





In the Birmingham district business was rather 
quiet in view of the quarterly meetings, but inquiries 








are numerous, enh ree are firm. The tube strip 
makers have decided to advance their rates 2s. 6d. per 
ton, Makers of bar iron are well off for orders, both 








60 





ENGINEERING. 





[JuLy 10, 1896. 








for home consumption and for export. Steelmakers 
are busy generally, and also galvanisers. The pending 
dispute in the brass and copper trades has been 
averted by concessions on the part of the employers, 
which the men have accepted. It is reported that 
the trade will be a union trade, in which employers 
and workmen will mutually participate, by agreement. 
In any case a strike has been averted, whatever may 
be the fate of the other part of the agreement between 
the two parties, 

The Conciliation Trade Disputes Bill has at last been 
read a second time, and is referred to the Grand Com- 
mittee, to whom also is committed the Bill of the 
London Chamber of Commerce, The second reading 
was not carried without a division, as was the Mines 
Bill, but only five were to be found in the lobby against 
the Bill, Mr. Ritchie stated in his speech that he 
relied more upon the conciliation clauses than upon 
the arbitration clauses, and he is right in his 
view of the matter. Some clauses relating to arbi- 
tration are needed in case of disagreement, but 
the Bill as drafted contains provisions by no means 
suited to the cases with which the measure will deal. 
As has been often pointed out, the Bill incorporates 
portions of the Arbitration Act, 1889, an excellent 
Act for the special purposes for which it was designed, 
but altogether unsuited to labour disputes. It seems 
probable that these clauses will be dropped, and that 
a compromise will be effected whereby the Board of 
Trade will be able to act, and promote negotiations 
and conciliation. The criticisms passed upon the Bill 
by the several speakers on the second reading were not 
very profound, and some of the speakers merel 
taunted the Government with proposing a Bill which 
members of the Government ied previously denounced. 
All this is beside the mark. The real question is, Is 
the Billa good one? Mr, Pickard interposed with a 
declaration that Governments ought not to interfere 
with wages ; this was important from a labour stand- 
point, as many of his friends support Government 
interference. r. Pickard’s speech will have to be 
borne in mind, as a protest against too much meddling 
interference, 

The Mines Bill was read a second time, amid general 
signs of approval from all parts of the House, on the 
2nd instant, and was committed to the Grand Com- 
mittee on Trade. The Home Secretary stated that 
the Government would abandon the check weighing 
clauses, and thus lighten the Bill of some contentious 
matter. In one sense it is a pity that the check weigh- 
ing clauses ever formed part of the Mines Regulation 
Acts, but it was a matter of convenience that it should 
be so in the first instance. These clauses really form 
part of the Truck Acts, except as regards the appoint- 
ment of the check weighman, which is part of mines 
regulation, Some day, when Parliament can find 
time, the entire law relating to truck and wages ought 
to be consolidated and simplified. The Home Secre- 
tary also eye to abandon the creation of a central 
board, and to deal with certain matters by special 
rules. These special rules will empower the Home 
Office to deal with dangerous mines much in the 
same way as it deals with certain other dan- 
gerous or unhealthy trades. The main purpose of 
the Bill as modified by the Government is to insure 
greater safety in the mine, all the other provisions 
being quite subsidiary thereto. There does not appear 
to be any great divergence of opinion as between 
mineowners and miners as to some further provision 
against explosions, though there may be slight differ- 
ences as to the poe regulations to be enforced. 
Doubtless the Bill will emerge from the Grand Com- 
mittee in such form as will secure the objects aimed 
at, and yet not hamper unduly the mineowners, who, 
after all, will only work the mines at a profit. 





The London building strike is formally closed by 
the settlement arrived at with the Plasterers. The 
exact terms of settlement are not precisely alike as 
regards the several branches of trade, but practically 
they amount to the same thing, though the terms differ. 
There was no difficulty as to the wages question, for 
the master builders were prepared to concede the half- 
penny per hour to all the mechanics. The difference 
arose as to working with non-unionist workmen. 
Arrangements had been made, as regards this point, 
with the Bricklayers, the Carperters and Joiners, the 
Plumbers, the Wood-sawyers, and others, but the 
Plasterers stood out for other terms. The rule now 
agreed to is the following: ‘‘That in the event of a 
dispute vpn on any job or works, the district 
officials of the National Union of Operative Plasterers 
shall send a written notice to tae Central Association 
of Master Builders, who shall inform them whether 
the said builder is a member of that body. If so, the 
strike shall not be sanctioned by the National Associa- 
tion of Operative Plasterers until six clear working 
days have expired from the receipt of such notice, 
during which time the matter will be considered by 
the representatives of the employers and the workmen 
with a view to an amicable settlement.” Thus in 





reality any dispute must be the subject of negotiation 
before a strike can be entered upon, unless the firm 
be outside the Master Builders’ Association. The 
area of a dispute, so to speak, is thus limited and 
circumscribed, and the chances are that master 
builders now outside of the Central Association will 
come in, as they will be less likely to be hampered 
inside the association than outside of it. The rule 
that the agreement can only be terminated by a six 
months’ notice from either party is agreed to, and it 
is rmgetony Bross such notice can only be terminated 
on the first Saturday in March in any year so long as 
the agreement lasts. The building operatives’ strike 
of 1896 is therefore now at an end, in so far at least as 
the artisans and skilled workmen are concerned. As 
regards the labourers it is also ended, but the termina- 
tion is not so satisfactory to the men as in all the 
other cases. They have foregone the advance offered 
rather than agree to certain terms. 





The international demonstration to be held in Hyde 
Park on Sunday, July 26, is mainly in the hands 
of the organising committee in London, for which 
purpose the metropolis is divided into 24 districts, 
each having its own secretary. The district secretaries 
presented their reports at the last meeting of the 
committee, when 95 organisations were stated to be 
represented at the meeting. It was further stated that 
the demonstration would be one of the largest held in 
London in recent years, and that it will be a fitting 
prelude to the International Congress, which assembles 
on the following day. Mr. W. Thorne has been ap- 
— chief marshal of the procession, a post so 
ong held by Mr. George Shipton, who has now retired 
from active participation in such work. The proces- 
sion will be led by a band of 40 performers from 
Battersea and Wandsworth, preceded by a number of 
mounted farriers. There will also be a procession of 
cabs, driven by members of the Cabmen’s Union. 
Each platform will have two foreign delegates as 
speakers, to represent their respective labour organisa- 
tions, The members of the Amalgamated Society of 
Engineers will march in a body, starting from their 
own offices in Stamford-street. No doubt the proces- 
sion will be an imposing one, for all elements of discord 
have been as far as possible eliminated from the pro- 
gramme. 





A conference, convened by the Miners’ Federation of 
Great Britain, was held on Tuesday at the Westminster 
Palace Hotel, under the presidency of Mr. B. Pickard, 
M.P. The proceedings were held in private. Reports 
were presented from all the districts, which showed 
that the proposals of the Miners’ Federation that the 
conciliation board should be continued after August 1, 
that wages should remain at their present rate until 
January 1, 1898, and that after that date the miners 
should be at liberty to ask for an advance, had been 
unanimously accepted. The returns received up to 
Monday evening show that the whole of the miners in 
the federated districts, numbering close upon 300,000, 
have decided not to accept the masters’ proposal for a 
10 per cent. reduction, but have expressed their will- 
ingness to continue the present board of conciliation 
until the end of 1897, on condition that the present 
minimum rate is maintained. 

The annual gathering of the Northumberland miners 
was held on Saturday last at Morpeth, when Mr. 
Burt, M.P., stated that they had spent 50,000/. in 
30 years in assisting the men who were in distress 
through lack of employment. 

Sir James Joicey, M.P., has now taken over the 
extensive collieries which he recently purchased, and 
he is now the largest colliery proprietor in the 
kingdom. Asa general rule, he works well with the 
miners’ leaders, with whom he is a favourite. It is to 
be hoped, therefore, that on all labour questions the 
change will be in the direction of peace, rather than of 
industrial warfare, for in Durham just now the coal 
trade is not making such huge profits as retail prices 
might seem to indicate. 





USE OF ELECTRICITY ON BOARD SHIPS.* 
By Herr F,. E1ckenrapt, Engineer Inspector. 

In endeavouring to comply with the flattering request 
of speaking before this assembly, I have chosen for this 
purpose a subject which at the present time should engage 
the attention of shipbuilders in general, viz. : 

Use of Electricity on Board Ships.—First of all, I beg 
leave to request the distinguished company here assembled 
not to criticise my statements with the eye of the technical 
electrician, as I do yk ym g to pose as a specialist in this 
subject. I rather shall endeavour to treat the question 
merely from the point of view of the shipbuilder. 

Excepting in isolated cases of minor importance, elec- 
tricity has only been recently brought into more extensive 
use for working auxiliary machinery on board of ships. 
Not only has the technical electrician endeavoured in the 
last few years to interest the shipbuilding industry in the 
application of electricity, which took such enormous 
strides in its development, and to draw the equipment of 
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ships into the province of their commercial supplies ; but 
also the shipbuilder—whose work may be described as a 
rallying point of every new technical invention deve- 
loped to its utmost extent and completeness, and who is 
thereby obliged to follow every further step onward with 
ever-watchful eye—could not afford to neglect the obliga- 
tion to make a practical test of the value of the electric 
motor on board ships. 

The first question, from the point of view of the ship- 
builder, was to ascertain whether electricity, as such, had 
special advantages to offer over steam power, hitherto 
general! employed. This question may be answered 
with a decided ‘‘ yes” in many cases. The large number 
of auxiliary engines which are in use on board modern 
steamers, and still more so on men-of-war, not only as 
accessories to the complicated main engines, but also for 
all other possible purposes, necessitated the laying of 
steam 4 into almost every nook and corner of the 
ship, both for the purpose of bringing steam power to the 
spot, and for carrying away the waste steam after use, a 
fact which does not exactly contribute to the comfort of 
the crew. This network of pipes produces, notwithstand- 
ing the most careful covering with non-conductors, not only 
troublesome and unnecessary heating of spaces where it 
is not required, but leads to still greater inconveniences 
in consequence of the damages to which such steam pipes 
are unavoidably subjected. The leaking of a single flange 
may make staying, even in large rooms, perfectly impos- 
sible. All these evils are avoided if the transmission of 
power to the different points for use is effected by a wire, 
which, when properly adjusted as to dimensions and well 
insulated, has absolutely no effect upon its surround- 
ings. 

The second question is, whether the electric motor is su- 
perior to the steam motor. As to this, it must be admitted 
that a steam engine in every part of the ship is disagreeable; 
it emits heat, and is exposed to many accidents, which 
may produce detrimental, and, in some cases, even dis- 
astrous effects to its vicinity. Such accidents do not arise 
to the same degree with the electric motor, besides which 
it has the advantage of being very simple to manipulate, 
as long as it is at all efficient for use, and, what is 
especially of importance for the circumstances on board 
ship, it is much more clean to handle than a steam 
engine. 

I make this reservation with the electrical motor, ‘‘as 
long as it is efficient for use.” This point appears of 
importance in regard to its usefulness on board. The 
electric motor has, however, hitherto remained quite 
unknown to the engine-room personnel. They are not 
sufficiently familiar with its arrangement, especially 
with the often very complicated supplementary contri- 
vances, and they do not know what to do when a break- 
down occurs. On the other hand, it must be admitted 
that the technical electrician has already recognised this 
fact to a certain extent, and has provided for it, partly 
by simplifying every apparatus which will have to be 
entrusted to unskilled hands as much as_ possible, 
the reliability of the working of which has to be safe- 
guarded under any circumstances, and partly by ex- 
cluding those parts which do not require special atten- 
tion from any possibility of being touched by incompetent 
hands. Supposing that a motor has been constructed, in 
this respect, with the most complete perfection, the only 
attention it would require would be that at certain 
intervals it is necessary to inspect the bedplates, and to 
ascertain the condition of the insulation in the wires. 
With such simple attention it becomes possible to super- 
vise several motors, which are worked from a common 
centre, by a very limited number of hands, which unde- 
niably is a great advantage. 

I shall now proceed to consider successively the follow- 
ing subjects, viz.: Installations for lighting, ventilation 
and heating, ships’ winches, ammunition supplies, appli- 
ances for moving guns, and steering apparatus. 

Lighting.—When electric lighting was first introduced, 
there were indeed many opponents, but to-day its aboli- 
tion is beyond —~ discussion. Its reliability of working 
is fully safeguarded with the dynamos in use at the 
present time, and any danger of fire is as good as excluded, 
when the installation is properly and scientifically made ; 
therefore the advantages of electric lighting are now so 
generally acknowledged that evenon small cargo steamers, 
where only a limited number of lamps are required, a 
small dynamo engine is installed for lighting purposes. 
Electric lighting installations are indeed reckoned 
amongst the sanitary fittings of ships, and while men- 
tioning this we are involuntarily driven to the question 
whether in this respect further improvements might not 
be obtained by means of electricity. In answer to this 
question we are led to consider ventilation and heating 
apparatus. 

Ventilation.—Good ventilation on board, both for living 
rooms and cargo spaces, may now be considered as a 
generally admitted necessity. But every shipbuilder is 
aware of the difficulties which the solution of this ques- 
tion presents in regard to natural ventilation, and 
artificial ventilation has, therefore, taken its place every- 
where on board already. 

An arrangement of tubes emanating from a central 
point and leading into every part of the ship would 
appear to be the most advantageous. However, the 
carrying out of such a system would be connected with 
enormous difficulties, considering the circumstances on 
board ship, and havin to the conditions which 
would have to be fulfilled in order to make it efficient ; 
and especially taking into consideration the necessity of 
preserving the water-tightness of the bulkheads, which 
would absolutely forbid the passage of air-tubes through 
them. The shipbuilder is therefore obliged to divide the 
entire system of ventilation into several each inde- 
pendent of the other, and must make allowance for the 
division of the ship into water-tight compartments. For 
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the working of these —— ventilators, which fre- 
quently have to be fitted up in out-of-the-way corners, 
which are difficult of access, a steam engine has to be 
again supplied, to which the evils previously enumerated 
are especially applicable, and which necessitates again a 
special attendance. For the working of such ventilators, 
‘eeiehnen, the electro-motor is excellently adapted, and 
its driving may be effected from any easily accessible 
place with the same facility as if it were situated in the 
immediate vicinity of the ventilator. The kind of motor 
here in question is of very simple construction, does not 
require any complicated auxiliary arrangements, and will 
keep on running without any attendance at all. 

If there are not many ventilators of large dimensions 
to drive, the installation of a separate current circuit ma 
be avoided, and the ventilators may be connected wit 
the circuit for the lighting, for which purpose the latter 
will only experience an immaterial addition to its weight. 
Should there, however, be several ventilators with fans 
of 800 to 1200 millimetres diameter, and demanding a 
current of 2000 to 4000 watts, ib is preferable to establish 
a separate circuit for them. 

With regard to the advantages of the electro-motors for 
this purpose, it is anticipated that they will be generally 
adopted for the driving of ventilators, and this may 
occasion, again, an improvement of the systems of ven- 
tilation, as they may be extended to spaces which hither- 
to have been excluded. 

Also, the ventilators for the stokeholds of boilers under 
forced draught having a consumption of energy of from 
15,000 to 20,000 watts each, and the engine-room venti- 
lators with a consumption of 6000 to 10,000 watts each, 
are advantageously driven by electro-motors, because 
every unnecessary addition of heat to these rooms, which 
are already very hot in themselves, should be avoided, 
and bscause the installation of the ventilators in the 
heating-rooms is often such that the attendance upon a 
steam motor is thereby made very difficult. In places 
like the above, where the electro-motors are exposed to 
the particularly severe effects of coal-dust and heat, it is 
further advantageous, for the maintenance of the good 
condition of the motor, to construct it inside the suction 
tube of the ventilator, which can easily be done in centri- 
fugal ventilators, with separate air-suction tubes; by 
such an arrangement the electro-motor will be well pro- 
tected and kept cool. 

Electric Heating.—Very little experience is available 
up to date in respect to electric heating, and, as far as I 
know, experiments in that direction have only been com- 
menced at a very recent period. Installations for this 
purpose would offer a great advantage, by enabling us to 
dispense with the very extensive pipe system required for 
the steam-heating process, with its innumerable flanges, 
taps, valves, and condensing pipes, all of which details ooca- 
sion frequent inconvenience, in consequence of leakages 
and failures in the action of the condensing apparatus. 
Many perforations through bulkheads are also dangerous 
inconveniences. All these evils would be avoided in 
electrical heating, the conducting wires for which could 
be suitably joined to those for the lighting apparatus 
with the object of minimising weight and restricting the 
number of conduits generally, as much as possible. The 
disadvantage of such an installation consists, however, in 
the fact that a comparatively large main engine for the 
generating of current would have to be erected, and that 
this force would only be fully employed while the limited 
period for heating lasts. If you take it for granted that 
a steam-heating apparatus with heat-giving copper tubes 
and a total heating surface of 75 square metres would 
produce hourly a heat of 60,000 calories, an electric heat- 
ing apparatus of the like power would require a main 
engine of about 75,000 watts strength, consequently a 
steam engine of about 100 horse-power. The erection of 
such an engine exclusively for this purpose would, how- 
ever, only very rarely be suitable for ships. But in case 
an electric motor is contemplated, say, for boat-hoisting 
apparatus, &c., which would not be often in use, and then 
only for a short period, the necessary engine for this pur- 
pose might in the interval be used with great advantage 
for heating. 

Electric heating all over a ship cannot, therefore, at 
present come into consideration, but it might be advan- 
tageous for many spaces where electric lighting has 
already been resorted to, and where a connection with a 
steam-heating system presents other difficulties. _ 

I should like to mention here that the preceding re- 
marks have been based upon a supposed transmission of 
800 calories per hour and per square metre of copper tube 
in the steam-heating surface. Absolute reliance, how- 
ever, cannot yet be placed on these figures; likewise 
the transmission coefficients have not yet been exactly 
ascertained, which have to be taken into account for cir- 
cumstances on board ship. The introduction of electric 
heating on board which requires an exact previous calcu- 
lation of the heating surface and of the dynamo engine, 
still necessitates therefore the investigation of the above- 
mentioned transmiesion coefficients on existing steam- 
heating installations. 

Ships’ Winches.—The manufacture of electric ships’ 
winches forms already a special department with the 
electrical engineering firms. They are now so thoroughly 
understood in all their branches that their general adop- 
tion for ships may be confidently anticipated in the near 
future. The excellent results which many German firms 
have also shown in this branch have further induced them 
to go a step forward from the comparatively simple 
winches for loads up to 2000 and 3000 kilogrammes to the 
heavy boat-lowering winches with a lifting capacity of 
10 tons to 16 tons, Such installations, which require a 
development of force equal to 90 to 100 horse-power, can, 
however, only be advan usly employed when the 
electro-motor has been adopted for all the auxiliary 
machinery ina ship. In an installation of this kind, it 





is not requisite that the power of the main engine equals 
the sum total of the capacity of all the — engines ; 
the calculations must rather be based upon the total of 
all the engines which may be in use at the same time. 
During the period of employment of a boat winch of 
50 horse-power, which is driven by a cen engine, it 
will always be possible to disconnect a corresponding 
— of other machines, such as ventilators, pumps, 

Cc. 
Ammunition Hoists or Lifts.—The adoption of electric 
agency for many motors upon men-of-war appears al- 
ready of paramount necessity. The working of the great 
number of ammunition hoists which have become requisite 
through the —- modern armaments, with numerous 
guns, would necessiate a very large quantity of small 
but fast-running steam engines, the service of which 
would unavoidably lead to a considerable increase of 
engineer hands. The installation of electric motors, 
driven from a central station, and requiring no particular 
attention and care, seems, therefore, advantageous for 
this purpose ; the more so, as in special cases they are 
adapted to be fitted in very small dimensions, whereas a 
steam engine would always occupy a much larger space. 
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appliances, but by lifts, the motors are, however, no 
longer so simple in their construction as those mentioned 
before. In the hoisting by lifts, the cages have to be 
attached in such a way to the motor that the latter at 
the ends of travel is automatically stopped and set in 
motion. Besides, an electric brake must be provided, 
and by means of special minor appliances the quiet start- 
ing of the cage must also be guaranteed. However, 
there are already numerous installations of this kind in 
existence, and their efficiency has been proved by prac- 
tical experience, from the results of which the general 
adoption of electrical energy for the ammunition hoists 
may be considered as secured in the near future. 

Gun and Turret Turning.—The manufacture of elec- 
trical turning appliances has lately occasioned a lively 
rivalry ; yet, up to date, it cannot be asserted, without a 
doubt, that they will supplant the approved appliances 
of hydraulic force. Considering the peramount import- 
ance of these appliances for men-of-war, the fact that the 
question has been technically solved in the most complete 
manner does not only appear to be decisive, but every 
chance of the gear getting out of order must be ——— 
excluded, and the crew, for this service, must be so com- 
pletely familiar with its working that they are able not 
only to guarantee its expert handling and the maintenance 
of its efficiency, but also, in case of need, are able to repair 
and make good any damage, The current circuit in such 
installations must of necessity be very complicated, so 
that a quick detection of any sudden damage requires, 
in any case, considerable technical knowledge, especially 
with regard to the fact that faults in such electrical in- 
stallations often, unlike those in mechanical appliances, 
do not show on the outside, but remain hidden in the 
circuit. 

In consideration of the necessary shortness of this 
paper, I must deny myself the pleasure of entering more 
fully upon particular installations, and I will only state 
that, with parallel arrangement of the motors in one 
circuit current, thus avoiding a current of high tension, 
the connection with the general electro-motor installation 
and their driving from the general central station can 
very well take place. 

Steering Apparatus.—The steering apparatus offers the 
greatest difficulties for electrical application ; but, on the 
other hand, this makes it one of the most interesting 
subjects. 

Before going more closely into the matter of electrical 


application, I will shortly explain the steam steering gear | has bee 


hitherto in use, in so far as it is necessary for the com- 
prehension of the electrical appliances. 

The steering gear with its appurtenances may be 
divided into three separate parts, viz., into the motor 
proper for working the rudder; into the arrangement of 
the motor for setting itin motion from the deck ; and into 
the arrangements of the motor for stopping it after the 
rudder has been moved. In the steam steering apparatus 
with mechanical appliance for setting it in motion, this is 
often done by means of a handwheel, which is fixed on 
the bridge, and which is turned in a with a 
scale for bringing the rudder into the desired position. 
The turning of this handwheel turns at the same time a 
transmission system laid through the whole ship, and 
moves also, by means of a worm fitted to the end of the 
transmitting crank, a nut which is in connection with the 
steam inlet valve, and which thus opens it. By these 
means the motor proper is put in motion, and causes, by 
means of the turning of the motor crank, a self-acting re- 
turn motion of the nut, and places the valve again into its 
position of rest. As soon, therefore, as the handwheel on 
deck ceases to be turned, the motor will immediately stop 
itself through its own movement. Eve ay eager 
however, knows the great difficulties caused by the laying 
of such a long transmission system, which has to be 
worked by hand. Even although the mounting has been 
successfully completed, it will often happen, after the 
vessel has been running a short time, that the transmission 
can no longer be moved, a fact which is due to the con- 
traction and expansion of the bulkheads and decks to 
which the blocks have been fixed. nas 

With the electrical installation, the question is, whether 
the motor, or the moving appliance, or the stopping 
appliance alone, or the whole apparatus shall be driven 
shvictenlly. As far as I am aware, the use of electrici 
for such an entire gear has hitherto not been attem: 

In most cases electricity has only been employed for the 
starting appliance. A combination of the startin 
appliance with a self-acting registration upon the cont 
board on deck by the electric current from the tiller has, 
however, proved to be so difficult, that, to judge from 





what has hitherto been achieved in this direction, we can 
hardly expect a solution of this problem, at present, 
which will be satisfactory and always reliable in its action. 
As it stands to-day, this question allows only the installa- 
tion of an electrical starting apparatus, which generally is 
restricted to a common governing apparatus, and which 
only supplies the current to a comparatively simple 
electrical apparatus, which, in its turn, again, controls 
the steam inlet valve. The closing of the valve must then 
be effected by cutting off the current by means of a 
separate indicator with a hand showing the position of the 
rudder, which in its turn again is set in motion by the 
tiller direct. This fe gory may again be either 
mechanical or electrical, and several reliable electrical 
apparatus for this purpose are already in existence, 

A very interesting starting appliance as used on the 
French cruiser Bouvines is described in the Révue 
Maritime et Coloniale. Here the distributing valve of the 
steam steering oo peeyn is not automatically moved by 
the apparatus itself, but by a small electrical motor, quite 
independent of the steering gear, and the latter follows 
the movement of the valve. The starting of the motor is 
done from the deck by means of a governing apparatus. 
ere, however, the current is not led direct into the 
motor, but first to a relay, which then in its turn governs 
the motor current. he working of the governing 
apparatus on deck is effected according to a rudder 
indicator, which contains several numbered lamps. These 
different lamps correspond with certain rudder angles and 
are lit up by the movement of the tiller. Such lamp 
signals, which also are employed for engine telegraphs, 
have, however, the great disadvantage that the different 
~— which are indicated by the simultaneous burning 
of different lamps are difficult to distinguish in strong 
sunlight. It is also very misleading when the different 
lamps burn with different degrees of brightness, and a 
er in consequence of a lamp burning out is also 
possible. 

If the construction of an electric motor for the steering 
gear does not at the first glance seem to present any par- 
ticular difficulties, these are indeed very material. A 
reversible motor requires a governing apparatus which 
must be of very substantial construction, if it is not to be 
speedily used up, or if undue heating of the same is to be 
avoided, regard being had to the size of the motor and to 
the fact that it may have to be worked, perhaps, 1000 
times in a day. 

A continuously running motor, which only moves in 
one direction, requires again the insertion of electrical 
couplings for the turning of the tiller to the right and left, 
The suitability of such couplings for frequent in and out 
turning has, however, still to be demonstrated. The em- 
yn of two constantly moving motors, which work 

y means of a differential wheel appliance, demands the 
manufacture of very excellent wheels, if this apparatus is 
not to work too noisily. This latter machinery is at 
present in construction in Germany, and the result may 
be watched with great interest. However, all these con- 
trivances have the disadvantage that they necessitate a 
very well-trained personnel for their effective working and 
keeping in good order. If, therefore, as may with con- 
fidence be expected, electrical power is introduced on 
board ship to a greater degree, the special training of the 
crew in its use will be unavoidable. 

Concluding Remarks.—At the close of my remarks I will 
only touch upon so question, which is of importance 
for electrical installations on board. With the increasing 
employment of electricity on board ship, the question 
arises whether for such installations continyous or alter- 
nating currents should be chosen. : 

In all installations hitherto made the continuous current 
in exclusively used; it has proved completely 
efficient, ard there has been no occasion to dis it, as 
long as there was only a question of illuminating the 
interior and of search-lights, The latter can only be 
worked with continuous currents, otherwise their lighting 
power would suffer a decrease of about 40 per cent. As, 
on men-of-war, the consumption of energy for the search- 
lights reaches the considerable extent of 20,000 to 70,000 
watts, it is evident that, for the kind of current required 
for lighting the interior, and for several small motors, 
continuous current can only be utilised. The injurious 
influences upon the compass may be avoided, with such a 
current, by careful disposition of the conduits and the 
scientific construction and fitting up of the dynamo 
— : 

ut when it comes to a general introduction of electro- 
motors for ane the auxiliary machinery, and a central 
station is erected for this purpose, which, ike one already 
in construction in Germany, works with a power of 
300,000 watts, the employment of continuous current 
offers considerable difficulties. In particular, the motors 
placed on deck for the gun-turning apparatus and ship’s 
winches have to be placed in such dangerous proximity to 
the compasses, that the disturbing of the latter, in the 
case of parallel current, can hardly be prevented. For 
the working of this machinery, therefore, the use of the 
alternating current becomes unavoidable, as such a 
current, and likewise any motor driven by it, has no 
influence upon the compass. This, however, again 
necessitates the erection of two central stations—viz., 
one for the search-lights, and lighting, with parallel 
current; and a second station, with alternating current, 
for driving the auxiliary > Unfortunately this 
arrangement presents the great disadvantage that the 
motors for one station cannot be mar nae in support of, 
and in substitution for, those of the other, and that thereby 
® great complication would be created for the whole 
installation, which would demand greater capabilities 
from the crew. It will be impossible, however, to avoid 
this if the increased advantages, which the use of the 
electrical appliances affords on board of ships, are to be 
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HYDRAULIC SELF-CLAMP GUILLOTINE 
CUTTING MACHINE. 

THE accompanying illustrations show a guillotine 
cutting machine, constructed by Mr. Peter Hooker, 
of Pear Tree-court, Farringdon-street, London, E.C., 
the feature of which is that it is actuated directly 
by hydraulic power, instead of by belting or pulleys, 
and, as can be readily appreciated, the pressure being 
constant, no back-lash is possible, so that no jumps or 
steps occur in the edge of the book being cut. As 
shown by the general arrangement of the machine 
(Fig. 1), the frame is of the usual design, as is also 
the clamp and cutting mechanism, having the diagonal 
vertical movement common to all such guillotines. The 
hydraulic cylinder is placed under the table, economis- 
ing space. The ram of the cylinder is provided at its 
outer end with a transverse rocking arm, a rod extend- 
ing from one end of the arm to the clamp, and a similar 
rod from the other end to the knife-carrier. 

The valve of the hydraulic cylinder is shown in 
section by Fig. 3. It is of the usual slide pattern, 
but as it would require considerable effort to operate 
it directly, it is provided with a small subsidiary hy- 
draulic cylinder by which it is moved. Water is ad- 
mitted to and exhausted from this cylinder by two 
small valves controlled by tappets on a side rod run- 
ning lengthwise of the main cylinder (Fig. 1). These 
tappets do not act directly on the valve spindles 
G and F, but on a slide behind them (Fig. 1), this 
slide having extensions corresponding to the spindles, 
and a third extension to meet the tappets. In the 
position of the parts shown in Fig. 3, the ram is moving 
to the left, under the influence of the pressure con- 
stantly exerted on the annular area of the piston. At 
the end of the return stroke the tappet will press in the 
spindle F, opening a valve in the centre of the small 
plunger, and admitting pressure water through the 
centre of the plunger to the space at the right of it. The 
main valve will then move and close the port to the left- 
hand end of the main cylinder. The cut paper can 
then be removed, and a fresh lot inserted. When all 
is ready for the next cut, the attendant, by means of 
the hand lever H, pushes in the spindle F still further, 
and the main valve moves to uncover the port and 
admit pressure water to the end of the ram, 
which then makes its stroke. At the end the other 
tappet presses in the spindle G, and connects the 
space behind the subsidiary plunger to the ex- 
haust through the passage shown in dotted lines, 
The main valve immediately moves into the posi- 
tion shown in Fig. 3, and the ram moves up until 
the tappet stops it. By shifting the tappets, which 
are fixed by thumbscrews, any length of automatic 
traverse can be given to the knife to suit the thick- 
ness of the work. 

It is desirable, of course, that some pressure shall 
come on the clamp before the knife begins to cut. To 
this end there is hinged at the end of the knife- 
carrier, as shown to the left of Fig. 1, alever A held by 
a spring and having a notch adapted to receive a roller 
on a stud on the clamp. The clamp is set a little in 
advance of the knife, and as soon as it reaches the 
paper the further motion of the knife extends the 
spring and holds down the clamp until the roller jumps 
out of the notch. During the cut, too, the clamp is 
locked by a device shown on Fig. 2. It consists of a 
rod B, fastened to the upper part of the frame, and 
having a sleeve C connected to a stud or bolt passing 
through the clamp, and coupled at its outer end, as 
shown on Fig. 1, to a lever D. This latter is ful- 
crumed at the top, and has a roller at the bottom 
travelling on the knife carriage over the inclined plate 
marked E. On the arrest of the descent of the clamp 
the end of the lever with the roller mounts on to the 
iaclined plate, whereupon the sleeve exerts pressure 
on the rod at the back of the machine (Fig. 2), securely 
locking the clamp until the book edges have been cut 
and the knife has made the greater part of its back 
stroke. Between the clamp and the paper there is a 
loose bar (Fig. 2) with rollers between it and the 
clamp, so that the pressure on the paper is vertical in 
spite of the diagonal movement of the clamp. The 
machine is most handy, and will turn out an immensé 
amount of work. 





GUATEMALA: CENTRAL AMERICAN EXHIBITION, 1897. 
—The Department of Science and Art has received, 
through the Foreign Office, a translstion of a note from the 
Guatemalan Minister in Paris, inclosing a copy of the 
regulations issued for the above Exhibition. The Exhibi- 
tion will be opened on March 15, 1897, and will last 
for six months. Although the character of the Exhibi- 
tion, and the rules made for its arrangement, prevent the 
Guatemalan Government from inviting foreign Govern- 
ments to take an official part in it. they would view with 
great pleasure the co-operation of British exhibitors, who 
would be cordially welcomed, and whose goods would be 
accepted under the conditions laid down for the foreign 
section in the general regulations. 





A British STEAMER FOR SIBERIAN WaTERS.—A steel 
twin-screw steamer of 116 ft. in length, drawing only 8 fo. 
in the river and 5 ft. 6 in, in the sea, has been projceted 





HYDRAULIC GUILLOTINE CUTTING MACHINE. 


CONSTRUCTED BY MR. PETER 


Fig.1. J 


HOOKER, ENGINEER, LONDON. 


















































7 











3538.4 















































G » Yy \\ 
TA 5 \ \ 3 
Fig. 3. ZV : F 
: Z Yy SSN 

Outlet Y Y YY 

WYP fy Y 

Wy YY Y YY Yy YY 

SS < \N WO WN WG 
AN SS 
" i wee WN i 
Y G @ 
y 
YY 
Yy 
Yy | 
'} 
{ 
: i 
. CREGQQ SG 2 
3530.8 


=< an English engineer, Mr. Thomas Wardropper, of 
ikaterinburg, and built at Glasgow by order of Mr. 
Nemtchinhoff, a rich tea merchant and owner of gold 
mines, who has steamers on Lake Baikal. The new 
steamer is to leave the Clyde on July 21 and to proceed 
vid Bergen, Vardoe, the North Cape, and the Kara Sea, 
to the Yenisei, and thence up the Angara and over the 
rapids to the Lake Baikal. The crew will consist of 11 
men, the captain, ice ter, and Mr. Wardropper, and 
the cargo will be composed of coal, provisions, and water- 
ballast. Lake Baikal forms the main waterway between 
Russia and the region of the Amur. 








Jewish Master Tartors —The manifesto of the 
** Jewish Master Tailors” is a peculiar document, and 
deserves to be read by the side of the manifestoes and 
speeches of the operative tailors as regards wages and 
hours of labour. The master tailors represented by the 
manifesto appear to be those who make up the work for 
the large clothing establishments, and also in turn employ 
the poor Jewish tailors who complain of sweating. It is, 
in fact, the bitter cry of the “‘ sweater” against the arch- 
sweater, the richer employers, whom they accuse of suck- 
ing their blood. The document complains of their fierce 
competition with each other, which competition leads 
them to think ill of each other, and accuse each other of 
ruining the tailoring trade, They allege that their trade 


is getting worse and worse daily, and complain of being 
called sweaters and of being hated. They further com- 
plain of not being able to keep their ‘‘ Holy Sabbath,” by 
reason of the fact that the large clothing firms send them 
orders—‘‘ specials”’ they are called—as the Sabbath ap- 
proaches, which have to be made up, and thus the 
Sabbath is violated. They say that they have a struggle 
between life and death for the sake of a crust of bread, 
‘and even this we cannot obtain.” They then call upon 
the master tailors to organise, to show that they are a 
nation, and that they do not intend to work so hard for a 
crustof bread. They expressthe hope that they will receive 
the support of their richer brethren in their attempt to 
organise to better their condition. The above is a brief 
summary of this remarkable manifesto; it is an expres- 
sion of the bitter cry of the “sweater,” as an answer, to 
some extent, to the bitter cry of the sweated in the tailor- 
ing trade. The document is curious as throwing some 
light upon the modern system of great clothing establish- 
ments, of the purveyors of ready-made clothing for home 
use and for exportation, who escape the charge of sweat- 
ing by employing the master tailor to make up, while 
they only sell the clothing. The document deserves 
place in notes upon labour, because it shows that the evils 
of sweating go deeper than many suppose, that there are 
degrees of pence in a system which brings into com 
tempt even healthful competition; 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitzep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are tioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

i ifications may be obtained at the Patent O 
Bale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement 3 the acceptance of a complete specification, 

ve notice at the Patent Office of opposition to the grant of a 

Patent on any of the grownds mentioned in the Act. 





MACHINE AND OTHER TOOLS, SHAFTING, &c. 


9696. W. Pilkington, C. T. Bishop, A. Brownsword, 
and A. Pilkington, Birmingham. Machinery to be 
Employed in the Manufacture of Metallic Tubes. 
[5 Figs.) May 16, 1895.—This invention relates to machinery to 
be employ ed in the manufacture of cold drawn metallic tubes. Its 
object is to perform one or more of the following procerses, 
namely, reducing, drawing, and releasing from the mandril. Two 
or more tubes may be operated upon simultaneously. Two axes 
are provided, carried in suitable bearings; these axes are not 
parallel to one another, but set so that they apparently cross each 
other. Each of those axes are provided with a bulb at the centre, 
and revolve together. In with the above, two other 
axes are employed paralle), or nearly parallel, to each other, 
carried in suitable bearings, the centre of each having a roll, bulb, 
or disc. One of these parallel axes is placed on each side of the 
bulbs on the non-parallel axes, and so near thereto that a tpace is 
lett between the surfaces of the two bulbs and the surface of the 
roll or disc, As there is a revolving roll, bulb, or disc at each 





Fig. 1. 
































side of the pair of revolving bulbs, two spaces are thus formed 
through which the tubes being treated are drawn or extended, 
being effected by the setting up of the axes and the bulbs and the 
rolls or discs thereon. a, a' are the two axes, carried by the bear- 
ings b, b!; c, c' are the bulbs ; d, d! are axes carried by the bear- 
ings ¢, c'; f, f! are the rolls, bulbs, or diecs ; 7, g! are the spaces ; 
h, h are the tubes on the mandrils A', h!; 2, « are springs for 
reducing shocks; j, j are the frames or housings. The mode of 
operation is as follows: When the tubes to be operated upon are 
placed in the machine at the entering end indicated by the 
arrow in Fig. 1, and reaching the space or spaces g, g', each tube 
is caught by the pecu'iar position of the bulbs c, c' to each other, 
and the rolls, bulbs, or discs f, f' working therewith, and thus 
drawn through by a revolution of the same to the guides, and in 
a manner which causes a gradual reducing or drawing during the 
operation. The tubes are carried upon mandrils which are prefer- 
ably allowed to travel through the machine. (Accepted May 20, 
1896). 


10,210. J. Fielding, Gloucester. Manufacture of 
Iron and Steel Wheels and Apparatus for that 
Purpose. [5 Figs.] May 23, 1895.—According to this inven- 
tion, forged wheels are made from two pieces only, thus effecting 
considerable economy in labour and fuel. The nave and spokes 
are made without weld from one piece of iron or steel, which at a 
plastic heat is placed in the centre of a closed mould, made in 











halves, of shape to suit that of the nave and spokes. The metal 
is pressed by suitable rams or plungers, so that it is caused to flow 
from the centre into and along the parts of the mould which form 
the spokes. The metal may be forced until the ends of the spokes 
protrude beyond the periphery of the mould, and these ends may 
then be pressed back by dies so as to upset or thicken them, and 
80 provide the extra metal required for rounding the angles where 
the spokes meet the rim. e rim, which msy be made in avy 


known way, is placed around the spokes, and the whole being 
brought to a welding heat, is held between dies whilst the outer 
periphery of the rim is pressed by suitable ental dies, and is 
thus welded to the ends of the spokes and brought to circular 
form. The wheel, thus made, may have a tyre put on it in the 
usual way, or the rim and tyre may be in one piece welded to the 
—_ as above described. Fig. 1 shows a press arranged for makin; 
the nave and spokes of a wheel according to this invention, an 
dies A, Al being shown open, and a billet being shown on the 
lower die A'. D is the table which carries the lower die Al, E the 
tower bydraulic ram, working in the cylinder E! carried in the 
base frame F. G is the follower or moving table carrying the 
upper die A. This tatle is forced down by the side rams H, H, 
and is raised by other rams, which are not shown in Fig. 1. The 
central ram J works the top punch B, the lower punch B! being 
worked by the ram E. Ina order to provide for handling the b-s3 
and spokes slong with the rim as one piece for heating and weld- 
ing the spokes tothe rim, the ring R which is to form the rim is 
plac:d on the lower die, the ring having a hole through it in line 
with each spoke, so that when the spokes are presxed outwards 
along the channels of the mould, part of the metal at the end of 
each is forced into the holes of the ring R, thus holding the ring 
in position to be welded to the spokes. For this purpose a press 
may be employed such as is shown in Figs. 2 and 3. The wheel 
W with rim on it being brought to a welding heat, is placed in 
the lower die 1, and the upper die 2 is then brought down upon 
it ; pressure is then admitted to the small horizontal cylinders 
below, and their plungers 5, acting through levers 4, force the 
segmental dies 3 against the rim, and weld it to the ends of spokes. 
A punch 6 may be used for pressing out the pin of metal left in 
the middle of the boss in the first moulding operation. (4ccepted 
May 28, 1896). 


13,027. W. Moore and E. G. Harcourt, Birmingham. 
Manufacture of Chain. (9 Fig.) July 5, 1895.—A pile of 
the brass or other metal blanks which are stamped or produced 
in the ordinary manner is —— within a holder or hopper A 
having an aperture formed through it, suitably shaped to permit 
of the free passage of the blanks from the upper to the lower end 
of the holder, a spring such as A' being sometimes provided to — 
upon the top of the pile. The holder is placed on the machine above 
the feeder B working in the guide -block B' and kept in position by 
the spring B2. The blanks are delivered singly from the holder 
in front of the lever B, and are then pushed forward by the feeder 
under the action of a lever C operated from a cam D on the 
driving shaft E into position in front of a pair of dies F, F', and 
at the same time the blank, whilst still resting on its flat side, is 
threaded into the link immediately precedingit. On the advance 
of the operating ram G, with the attached link-forming tool G', 
the blank is turned or tilted through a right angle by the project- 
ing wedge-shaped nose g, and is thus brought on to its edge. The 
coutinued advance of the ram will then force the blank between 
the dics, and so form it into a U-shaped link. The forming tool 
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attached to the ram has well-rounded corners at its working end 
in order that the metal shall not be subjected to any undue stress 
whilst being pressed between the dies. On the withdrawal of the 
ram the dies are forced together by the lever H and fork J, having 
wedge-shaped ends, whilst a spring K presses on to the upper side 
of the link to keep ite edges equare with each other and to force 
it into a position groove formed within the table of the machine ; 
the ends of the link are thus forced together, and on the next ad- 
vance of the chain by the ram the closing of the link is completed 
between the second or rear grooves formed in the dies F, F"'. 
Thus on each advance of the ram G, with the tool G1, one link is 
partly formed between the dies, whilst the link immediately pre- 
ceding it is completed. The forward movement cf the link-form- 
ing ram G, with attached tool G!, and the closing movement of the 
dies F, F', is effected by means of acam L secured to the driving 
shaft E of the machine. The opening movement of the dies is 
effected by the action of a pair of springs M, M! acting in con- 
junction with the lever H and fork J attached, having wedge- 
shaped ends j,j'. The return movement of the ram G is effected 
by means of the spring N and the return of the lever H by the 
spring O. (Accepted May 28, 1896). 


PUMPS, 


12,806. W. T. Ellison, Manchester. Pulsating 
Steam Pumps. [6 Figs.) July 8, 1895.—a is the vessel or 
body of the pump divided by the plate or partition a* into the two 
valve chambers a', a2. The plate or partition a* being a wall 
common to both chambers a! and a2 of the greatest possible area 
(being at the centre of the vessel a) forms an efficient condenser 
to create the vacuum necessary to raise the water into one of the 
chambers a’ which is filled with steam while the other chamber a? 
is filled with liquid from the well. The division a* may be of corru- 
gated sheet metal or may be provided with radiating ribs or other- 
wise formed with increased condensing surface. b', b2 are the 
suction valves admitting the liquid from the inlet a? to the valve 
chambers a', a2, respectively, and cl, c2 are the respective delivery 
valves of the said chambers al, a? leading to the outlet a4. When 
the valves b', 52, cl, c? are arranged horizontally, it is necessary 
that the vessel a must he enlarged at the lower end as shown. 
The figures show the vessel a conical, but it may be cylindrical or 
of other suitable form, providing that the plate or partition a* 
divides it into two chambers of equal size and extends from top 
to bottom of the said chambers. A few holes may be made in the 





holes ehould be below the level of the delivery valves c', c2. It is 





division plate a* to assist the formation of the vacuum, and these | sp 


preferable, however, to form a short passage a in the centre of the 
vessel a, and to form in this e holes at or near the top and 
bottom thereof communicating with the chambers a', a2. By 
this means when the liquid being forced down out of one 
chamber a! part will enter the short passage a5 through the lower 
hole a8 and will be injected through one of the upper holes into 
the second chamber a?. Each of the upper holes leading from 
this passage into the chambers a', a? or may be piovid-d 
with ashort pipe a6 which may be, if ferred, made or fitted 
with a rose a7. This injection of liquid from one chamber to 
avother assists the formation of the necessary vacuum and renders 
the pump very easy to start. Ths top of the passage a5 is open to 








the space above the delivery valves c', c?, so that the passage 
a5 can also be supplied from this space when required by the con- 
ditions under which the pump is working. The steam inlet aper- 
tures e', e? of the two chambers a!, a?, vely, are in the top 
of the vessel, which is so formed that the apertures are at an 
angle of 90 deg. to each other, the top of the vessel thus forming a 
ridge, on the apex of which the valve /', f? is suspended. e 
valve f! f2 opens or closes the apertures ¢', c2 alternately as usual 
in pulsating steam pumps, an bpm J suspended as shown, the 
valve f1, f2 is most sensitive and quick in action, as ite point of 
suspension is above its centre of gravity and not belowi*. (Ac- 
cepted May 28, 1896). 


RAILWAYS AND TRAMWAYS. 


13,787. A. J. Evans, London. Pulleys for the 
Wir ° llway Signals and Point Bolts, &c. 
(18 Fijs] July 19, 1895.—In a former specification of Letters 
Patent No. 3634 of A.p, 1894, inventor described and illustrated a 
movable pulley provided with pivots or spindles to revolve along 
a path. In that pense pe the carrier and bracket were 
described as being stamped and of such construction that the 
carrier itself was suspended from a bracket. According to the 
resent invention for side pulleys, that is to gay, pulleys suitable 
or the operation of wires along a straight road, the bracket in 
some cases is cast in one piece, and the pulley is placed in = 
tion by a groove in the upper side of the age rose slot, on both 
sides of the carrier. In a modification of the side pulley, in order 
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to prevent the pulley being jerkcd out of its position, a top roller 
is provided above the wire and a bolt or screw to form a fulcrum 
of this top roller, and also the upper part af the carrier is attached 
to the post. a is the bracket, b the main or large pulley, and cthe 
upper or small = . @is the substitute or equivalent for the 
top ey ; ¢, Fig. 1, are the slots or openings in the bracket 
enabling the lower pulley to be we in position ; fis the slot 
extending from the top of the bracket to the elongated slot or 
path a', enabling the main pulley } to be placedin position. The 
pulleys b are provided with spindles 5! which revolve along paths 
a, Ince cases a top roller or pulley is provided, which, 
should the stakes sag or go below the level, reduces friction in the 
movement of the wire. (Accepted May 28, 1896.) 


13,897, A. Spencer, London. Means for Connect- 
ing the Bodies of Railway and eae Veo 
to their Underframes. [8 Figs.) July 20, 1895.—This in- 
vention has for its object to enable the body of a railway or tram- 
way ——— 0 aie the ine secured to its —- a 
necessarily su ng the interposed bearing or springs to, 
and impairing the cushioning action thereof (as heretofore), b: 
pressure beyond that due to the weight of the vehicle body. Esc’ 
connecting device comprises a tubular distance-piece 1 that just 

through the underframe 2, and is provided with a flange 

a of oval shape in plan, whereby it is secured by means of bolts 
8 to the vehicle body 4. 6 is a connecting bolt, which extends 
through the distance-piece, has its head 6 located in a recess 7 of 
the flange 1a, and is provided with a nut 8 and a washer or plate 9 
sdapted to bear against the lower end of the distance-piece 1. 10 
is an india-rubber bearing spring, which is in plan of an oval 
shape corresponding to that of the flange 1a, which is recessed at 
1b to partly receive the spring 10. The part 1c of the distance- 
piece within the spring is conical. The | of the tubular 
distance-piece 1 is such that when the nut 8 is fully screwed up, 
the washer or plate 9 will be caused to bear against the lower end of 
the distance- piece, but will exert no preesure against the lower side 
of the underframe 2, so that whilst the vehicle body and underframe 
can be effectually connected together by the device described, the 
ring 10 will not be subjected to any additional pressure due to 
tightening up the nut 8. In a modified construction, the bolt 5 and 
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the distance-piece 1 are made in one piece, the Pn beyond the 
distance-piece being an extension of reduced diameter, screw- 
threaded, and provided with a nut and washer. An india-rubber 
washer may in each case be placed between the plate 9 and the 
underframe. These connecting devices, besides serving to effec- 
tually secure in a vertical direction the body of a vehicle to its 
underframe without impairing the cushioning action of the inter- 

bearing springs, assist also in preventing horizontal move- 
ment of the vehicle body relatively to the underframe. As, how- 
ever, there need be only a few of such connecting devices, there is 
fixed at intervals to the vehicle body or to the underframe 2, 
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a number of steadying pins arranged to extend through correspond- 
ingly arranged bearing springs and into hole or receeses 14 in the 
underframe or body, as the case may be. Figs. 3 and 4 show one 
of these steadying pins 12, and the adjacent parts of the vehicle 
body and underframe. These steadying pins 12, which hold other 
bearing springs 10a in place, may be provided with flanges or 
plate 12a, and somewhat resemble the distance-pieces herein- 
before described, but will usually be shorter, and are unprovided 
with connecting bolts and nuts. (Accepted May 28, 1896). 


13,967. X. Pouzyna, St. Petersburg. Railway 
Sleepers. [10 Figs.) July 22, 1895.—The pressure exercised by 
the rolling stock on the rails (whether with or without chairs or 
the like) is transmitted by the wooden sleepers, and particularly 
by their bases, to the ballast. According to this invention the base 
of the wooden sleeper is made approximately concave, that is to 
say, the transverse section of the sleeper is bounded at the base by 
a concave curved line or by a series of straight lines. In consequence 
of this concave form of the sleeper all pressure transmitted to the 
ballast tends to press it towards the middle of the sleeper, that is 
to say, to naturally cause the packing of the ballast towards the 
middle of the sleeper. The pressure exercised on the upper face 
of the sleeper, and transmitted by each unit of surface of the base, 
is divisible into components normal and tangential to the base, 
The normal pressures in their turn are divisible into vertical and 
horizontal forces, the latter being directed towards the middle of 
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the sleeper, and consequently tending to press the ballast towards 
the middle of the sleeper. Beneath the joint of the rails there are 
two sleepers, the concavity or slope of whose bases are directed 
towards each other, forming a single concavity. These sleepers 
may be either connected together or laid independently. Sleepers 
80 Joubled possess the same pone as the single sleeper with a 
concave base, that is to say, they tend to press or pack the ballast 
towards their junction. By arranging the rail joint above the 
junction of the double sleeper (whether the rails be supported on 
chairs, plates, or directly) as shown in Fige. 1 and 2, the great 
advantage is attained of having the shortest possible distance be- 
tween the joint of the rails and that of the sleepers. It the 
rleepers are narrow, straight or triangular blocks of wood may be 
ineerted be’ ween the pairs as indicated in Figs. 3 and 4, so as to 
insure the proper position of the ends of the rails. (Accepted 
May 28, 1895). 


SHIPS AND NAUTICAL APPLIANCES. 


13,789. J. Rochford, stown, Ireland. Screw 
Propellers. (6 Figs.) July 19, 1895.—This invention has re- 
ference to screw propellers for propelling navigable vessels, and 
consists in so constructing the blades of fg ey that the water 
is kept in more intimate contact with the blades and is not 
thrown so quickly off when the propeller is revolving, thereby 
giving greater resistance ard increase of efficient propelling 
eff-ct. The blades of these improved screw propellers are pro- 
vided with corrugated or equivalent'y formed surfaces, the cor- 
rugations being of circular, angular, ‘ectangular, or other form ; 
or the surfaces of the blades are provided with projections in the 
form of ribs or gills placed at any desired angle on the blades. 
The corrugations or projections are preferably concentric on the 
blades, and the curves may be uniform or increase or decrease 
in curvature as may be desired. a@ represents generally the 
blades of the propeller, and } the bose. In the modification 
shown in Fig. 1, the formation of the surface of the blade above 
described is provided by casting ribs c on the surface of the 
blade, comparatively close together, the webs shown in this case 
being rounded on their outer surface, and curved in the direction 
of their length, the radii of the different ribs from the boss to the 
tip having as their common centre the centre of the boss. The 
uppermost blade of the propeller in . 6ehows the surface of 


the blade constructed as in Fig. 1. In the modification shown in 


The elevation of this construction is shown on the right-hand 
blade in Fig. 6. In the construction shown in Fig. 8, the ribs in 
this case consist of angle-bars c fastened to the blades by riveting 
or other suitable means. The blade of the propeller in Fig. 6 at 
the left-hand side shows the elevation of this construction. In 
the modification shown in Fig. 4, the improvement according to 
this invention is effected by forming the blade of the propeller 
in corrugations, such corrugations being of substantially rectan- 
gular shape, and have a curvature in the direct‘on of their length, 





the radii of which have as their common centre, the centre of 
the boss of the propeller. This formation is shown in elevation 
in the lowermost thade of the So shown in Fig. 6. The 
blades in this case may be made of wrought or forged metal, 
suitably fixed or secured to the boss; or they may be of cast 
metal, and cast in one with the boss, or separately fixed to it. 
In the mcdification shown in Fig. 5 the corrugations of the blades 
are made up of curved instead of rectangular portions. (Accepted 
May 28, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12,037. T. Taylor, Manchester. Steam Generators. 
(4 Figs.) June 20, 1895.—A is the shell of the boiler; B, B are the 
flues; C, C are the furnaces; D, D are the ashpits, and E is the 
setting thereof. According to this invention the whole or a suit- 
able portion of the flues B is lined with lining pieces or blocks a, 
which are formed of castings of cast iron or other metal having 
suitable recesses or hollows provided therein, which are filled up 
with a core composed of magnesia porous or other suitable form 
of firebrick material ). In all cases the inner, or those portions or 
surfaces of the lining pieces or blocks a exposed to the heat of 
the furnace, should be more or less rounded or cone-shaped, or 
made approximately triangular in transverse section, or other- 
wise formed so as to project towards the zones of greater heat. 




















When used in boiler flues or other places with rounded surfaces 
the bases of the lining pieces or blocks a are preferably formed 
to co! nd to the curve of such flue or other plates. In some 
instances the a pieces or blocks @ may be made self-fitting or 
interlocking, or other means are provided for holding them firmly 
in position in the flue or otherchamber. Inventor prefers to em- 

loy in a steam boiler or the like a bridge or baffie composed of 
brebrick blocks c having recesses or hollows filled with magnesia 
firebrick or equivalent material d. The bridge or baffle c may be 
constructed in two parts, so as to provide an air space or passage 
é communicating through the air passage or inlet /, which passes 
along the bottom of the ashpit D, with the exterior. By this means 
the air impinging upon the incandescent magnesia firebrick will 
form oxygen gas. (Accepted May 28, 1896). 


7974. G. L. Berry, London. Hot Water or Steam 
Hea Apparatus or Radiators. [2 Figs.) April 15, 
1896,—This invention relates to the construction of hot water or 
steam heating a tus or radiators, in which tubular sections 
having gills or ribs projecting from their outer surfaces are so 
arranged on a box that communicates with the outer air that 
such air entering the box ascends thence through vertical spaces 
formed between the several tubular structures, so as to become 
heated before entering the room. The improvements have for 
object to dispense with one half the joints between the tubular 
section of such ventilating radiators as at present constructed, 
while at the same time preventing such joints from becoming 
leaky, by so arranging them that the metal of the tubular sections 
can expand and contract freely without straining the jointe. The 
radiator is composed of any desired number of tubular sections 
Al, A?, heated internally and placed side by side ; they have such 


Fig./. 
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a transverse sectional configuration, as to form between them 
incloced spaces B into which project the gills or ribs C ; these 
8 communicate at bottom with a box (not shown) on which 
the apparatus stands, and which communicates with the outer 
air, 60 that such air rises through the spaces B, taking up heat 
from the surfaces of the sections A and the gills C thereof, and 
issuing into the room through the open tops of such spaces. The 
separate sections communicate with each other through a single 
central bossed opening D, into which is screwed a short 
tube or nipple having right and left-handed screw threads, 
so that by screwing these up the faced meeting surfaces of 
the bosses are brought close together, so as to form a steam and 
water tight joint. A similar joint is also formed at the tops of 
the ons. By thus securing the sections together by a single 




















dently of each other, without putting any strain on the joints, 
neon consequently cannot become leaky. (Accepted May 20, 


VEHICLES, 


13,713. E. J. Clubbe and A. W. Southey, London 
An Improvement in Mechanically ropelled 
Common Road Vehicles. [4 Figs.) July 17, 1895.—This 
improvement has for its object to prevent the transmission of 
vibrations from the driving wheels travelling upon the road to the 
motor shaft and actuating mechanism, and it consists in the inter- 
position at a suitable point in the shafting, of a double universal 
joint or coupling, or in some cases of 4 spiral spring coupling, 
whereby rotary motion will be transmitted between the parts of 
the shaft so coupled while permitting the flexure of the shaft 
necessary to allow of the one part partaking in the vibrations 
above mentioned without communicating such vibrations to the 
other part. Fig. 1 represents the mode of applying the double 
nniversal joints to live axles rotating with the vehicle wheels. 
Fig. 2 illustrates the application of the joint to the motor shaft or 
to a shaft intermediate of the motor shaft and the gearing by 
which the vehicle wheel is driven, the wheel axle being in this 
case fixed. The double universal joint may be of any of the usual 
forms of Hooke’s joint, that shown comprising a central piece a in 
each of whose forked endsare pivoted two opposite arms of a cross 
b whose other two arms at right angles to the tirst two are pivoted 
in a fork c forming part of the driving or driven portions of the 
shaft. But instead of crossed pivots, the central portion may 
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terminate in ball ends received in corresponding sockets, the balls 
being provided with lugs engaging in grooves in the sockets, so as 
to combine the transmission of rotary motion with freedom of 
flexure. In either case the variation in length consequent on the 
reversed flexure and variable relative position of the portions of 
the shaft coupled is provided for by one of the forks c being 
coupled to its part of the shaft by a tenon and socket e provided 
with a groove and feather d or equivalent connection capable of 
transmitting rosary whilst permitting of longitudinally slidinz 
motion. In the case of the spiral spring coupling shown in Fig. 3, 
this is rigid enough to transmit rotary motion, but of such length 
as to permit both of the required reversed flexure, and also of the 
necessary variation of length without the use of the above men- 
tioned sliding connection. In Figs. 1 and 3, B, B' are the two 
parts of the axle of the travelling wheel C which may have a 
F tic or ordinary tyre, and D is the gearing (showu in Fig. 1 
only) throigh which the part B of the shaft is driven from the 
motor, the motor and gearing being in this case supported by the 
body of the vehicle resting by the ordinary carrying springs E 
upon the axle bearings. In Fig. 2, F isthe motor shaft or an inter- 
mediate shaft driven therefrom, and G is a pinion on the part F! 
of said shaft mounted in a radius arm H fixed upon the wheel 
axle, and holding the pinion G in gear with a ring of teeth I fixed 
to the travelling wheel C. (Accepted May 28, 1896). 


MISCELLANEOUS. 


13,763. J. Wescott, Wokingham, Berks. Locking 
Nuts upon their Bolts. [7 Figs.) July 18, 1895.—Refer- 
ring to Figs. 1 to 4, a is a nut of special construction having an 
extension which is cylindrical for part of its length, as shown at 
b, and tapered or conical the other part of its length, as shown at 
c. The said extension is slit or divided longitudinally as at d 
and has its cylindrical portion b screw-threaded to carry a lock- 
nut proper c, The said lock-nut has an internal taper or conical 
portion f designed when the lock-nute is applied to the main 
nut @ to come into contact with the conical part c of the exten- 
sion 6 on the main nut a, avd to contract the same and force it 

















sms) 


tightly into contact with the threads g of the usual bolt or stud 
hk. Io @ modification illustrated in Figs. 5, 6, and 7, and which 
is especially useful for Jocking nuts upon bolts or studs, the ends 
of which will only project mp my d above the nuts when the latter 
are in position, the end of the bolt / is slit and a hollow cone i 
is formed therein. A nut j having a conical extension k adapted 
to fit into the said hollow cone i and ecrewed on to a stud J fixed 
in the end of the bolt h, serves when screwed down into the bolt 
to expand the divided part of the same into the main nut m 
which in this case is of ordinary construction. (Accepted May 
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UNITED STATES PATENTS AND PATENT PRAOTIOB. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the Bowen time, and 
reports of triais of patent Jaw cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, B:dford- 
street, Strand. 





AMERICAN PETROLEUM.—A fine oil well has been struck 
near Van Buren, Indiana. When the drill was pulled 








Fig. 2, the riba c are rectangular in cross-section, and project 
rather further from the surface than those of the former case, 





central joint at top and at bottom, it will be seen that the two 
ends of each section are free to expand and contract indepen- 


_ _ of oil 6 in. in diameter spurted to a height of 
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“a : 2 ae EXTENSIVELY IN-USE_FOR HAULAGE PURPOSES. | 
a Hm PETER BROTHERHOOD, x 
MECHANICAL ENGINEER, 
cian oo. ” ‘Ble Rod, Westie rr, LONDON, 8, SILVER MEDAL 
—— IMPROVED Patent SIMPLE or COMPOUND y 7 ENGINES, sss 

FOR DRIVING yer 144,750 HP. Supplied. . DOUBLE-ACTING 

FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 

suomsapeie —— 
HIGH-SPEED Driving Dynamos, &c., 
MACHINERY, AS FITTED ON H.M, YACHT 


AS LARGELY USED in the BRITISH 


“VICTORIA & ALBERT,” 
AND FOREIGN NAVIES. 


H.M.S. “ROYAL SOVEREIGN,” &c, 


Double-Acting Gein peeioctenps: and Dewiaié. 








INTERCHANGEABLE CORRUGATED FURNACES 
a A ee \ 


(ARLES Ss PATENT 





Made 
in 
either 
| Section. 
Furnace with contracted back end flange, applicable to sunk with back halite ‘i =i on Ashlin’s system, for 
separate or common combustion chambers. separate combustion chambers. 


CAPABLE OF WITHDRAWAL WITHOUT REMOVAL OF BOILER FRONT PLATE. 


Tut LEEDS FORGE CO.umreo.LEEDS ~ 
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ANTI-FRIGTION METAL 


/s the scientifically solved problem 
of the best and at the same time 
cheapest, Anti - Frictional Alloy 
out of the most suitable elements 
known at the present time, for 
direct application as well as for 
making entire bearing shells. 

/t is made in three qualities to 
suit exactly the purpose for which 
it is required, and upon the most 
scientific principles which chemis- 
try and experience have shown 
to be essential in overcoming and 
reducing friction. 


A QUALITY. 


FOR HEAVIEST PRESSURE & MEDIUM SPEED 
OR HEAVY PRESSURE & HIGH SPEED. 


B QUALITY. 


FOR HEAVY PRESSURE & MEDIUM SPEED, 
OR MEDIUM PRESSURE & HIGH SPEED. 


C QUALITY. 


FOR MEDIUM PRESSURE & HIGH SPEED, 
OR LOW PRESSURE & HIGHEST SPEED. 


SUCCESS GUARANTEED 


To give engineers, not yet using 
Tandem Metals, an opportunity to 
test their efficiency and superiority 
overother Anti-friction Metals and 
for the purpose of proving that 
Phosphor Bronze, Brass or Gun 
Metal can with great advantage 
(Saving in wear equal to 50°/, and 
in resistance 20°/_) be substituted 
by Tandem Metals, we offer to 
supply 

TANDEM ANTI-FRICTION METAL 
FREE OF CHARGE 


any quantity required fora test 
or trial. State purpose, also kind 
of machinery for which the metal 
is required, and we undertake to 
supply the proper alloy for each 
specific purpose. Any alloy to 
specification or analysis supplied 
almostatcost price of ingredients. 








Customers may make up their own esti- 
mates on basis of the lowest prices at which 
the constituent metals are obtainable from 
metal merchants in the locality of the custo- 
mer’s works. No patents, no trade secrets 
to pay for. Metals analysed free of charge. 

Ali enquiries carefully and thoroughly 
gone into. 

Apply direct to the largest Sme'ters and 

reatest experts on Anti-friction Metals in 
Serene the only firm obtaining their alloys 
direct from the Ore and Raw Material at 
cheaper cost, than they can be produced 
elsewhere. 

Write for Price Lists, oe peee Catalogue, 

Testimo: nials, « 


The TANDEM SMELTING 
SYNDIGATE, Ltd., 


JUBILEE BUILDINGS, QUEEN VICTORIA STREET, 


LONDON, E.C. 
Telegraphic Address: ‘‘ Analyzing.” 934 














BIRMINGHAM BATTE 


BRASS & COPPER fi 
Wine, SHEETS 










"SEAMLESS & BRAZED 


TUBES 
FOR BOILERS, CONDENSERS, &c, 


ATTERY, _ SELLY | OaK. s 1457 











Heeley Bridge Foundry, SHEFFIELD. 


PATENT STEAM HAMMERS 


fo work both self-acting and by hand, and will 


STRIKE A DEAD BLOW. 


ye] ae hy PATENT PE calrs ee com 
ana ‘ern i wei 


LE MAKER OF THE 177 


WILKINSOX } Patent PRESSURE BLOWER 


(NEW PATENT) 
FOR CUPOLAS, SMITHS FIRES, &c. 
Ite principle advantages are Simple Construction and Small Power required to drive. 


THE F PATENT SHAFT & AXLETREE CO, 


LIMITED, 


WEDNESBURY. 























LONDON AGENTS: 


26, Parliament Street, 
WESTMINSTER, 8. W. 





MANUFACTURERS OF 


RAILWAY WHEELS & AXLES, BRIDGES & ROOFS, " 


Also of all Sections of Iron of Iron & Steel, Jaensne scene Switches& Crossings, Turntables, Tanks, GaswrkPlnt Castings, and everydescription of Railway Material, 




















HALLIDAY'’S won-reessuee SEL F- CLEANSING FILTERS 


NO I S Ficters 

















PRIERED 
MAIN 


Plant as fixed at Crewe, dealing with 50,000 gallons of Water per hour, 
or This Plant wes started March, 1880, andl" giving every entistection. = 
Leicester, 30,000 Gallons per hour. Bedlington Local Board, 40,000 gallons per hour. 
Smaller Plants at Colwyn Bay Local Board, fixed in 1881, & Carnforth & District Water Works Co. ,L4., fixed in 1898. 


BOTH THESE PLANTS ARE DEALING WITH ABOUT 10,000 GALLONS PER moun. 


J HALLIDAY & GO., worcts"a.tor.,, MANCHESTER, 


ENGINEERS AND FILTER MANUFACTURERS, 


x SING FILTERS, TO DEAL WITH 100 TO 20,000,000 
MAKERS OF HIGH-PRESSURE B SELF-CLEANSING.E. LTERS TO 


Pressure r. 
- or Gravitation Filters on Improved Principles, also Water Softene 
—~ ESTIMATES FREE. | Telegraphic Addrces—“Furuns, Mancussran.” | BSTABLISHED 1870. 1018 


END VIEW 
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THE AMERICAN SOOIETY OF 
MEOHANICAL ENGINEERS. 
(By our New York CoRRESPONDENT.) 


(Continued from page 41.) 
SrrENcGTH OF Pump CYLINDERS. 

Tue next morning, May 20, the session opened 
with a paper entitled ‘‘A Study of the Proper 
Method of a the Strength of Pump Cy- 
linders,” by Charles W. Kettell, Cambridge, Mass. 
This was a method of analysis to be applied to 
the determination of the stresses in long horizontal 
pump cylinders, and was largely mathematical, 
hence cannot be given in abstract. 


EFFECT OF PirE CONNECTIONS ON STEAM 
Eneine DiacraMs. 


Professor W. F. M. Goss, of La Fayette, 
Indiana, presented a very complete and interest- 
ing paper called ‘“‘The Effect upon the Diagrams 
of Long Pipe Connections for Steam Engine Indi- 
cators.” The experiments recorded were made at the 
engineering laboratory of Purdue University. After 
stating the importance of reliable results with the 
indicator, Professor Goss showed thecauses of error : 
“ Errors in indicator diagrams may arise from 
several causes, one of which is the pipe connecting 
the indicator with the engine cylinder. It is ad- 
mitted that, under the conditions of ordinary 
practice, the presence of the pipe does not con- 
stitute the most prolific source of error, but it can 
be shown that it does cause serious distortion in 
the form of the diagram, and it is believed that 
this fact merits more careful consideration than has 
heretofore been accorded to it. The writer has 
already called attention to the fact that in road 
tests of locomotives, where the indicator is attached 
to a length of pipe sufficient to bring the instru- 
ment to the top of the valve-box (a length of 34 ft. 
or more), a true card can be obtained only at slow 
speeds ; and has shown that, for a speed of 300 
revolutions per minute, the diagram is likely to be 
inerror as much as 17 percent. These early ex- 
periments were further used as the basis of a dis- 
cussion concerning the precise character of the 
influence exerted by the pipe. They have now been 
followed by a more extended series of experiments, 
the results of which are herewith presented.” 

The author then described the apparatus used, 
and showed cards taken with different lengths of 
pipe and under different speeds and cut-offs. The 
following were his conclusions : 


1, If an indicator is to be relied upon to give a true 
record of the varying pressures and volumes within an 
— cylinder, its connection therewith must be direct 
and very short. 

2. Any pipe connection between an indicator and an 
engine cylinder is likely to affect the action of the indi- 
cator ; under ordinary conditions of speed and pressure, 
a very short length of pipe may produce a measurable 
effect in the diagram, and a length of 3 fb. or more ma 
be sufficient to render the cards valueless except for ase 
or approximate work, 

3. In general, the effect of the pipe is to retard the 
pencil action of the indicator attached to it. 

4. Other conditions being equal, the effects produced 
by a pipe bebween an indicator and an engine cylinder 
become more pronounced as the speed of the engine is 
in E 
5. Modifications in the form of the diagram resulting 
from the presence of a pipe, are proportionally greater for 
short cut-off cards than for those of longer cut-off, other 
things being equal. 

6. Events of the stroke (cut-off, release, beginning of 
compression) are recorded, by an indicator attached to a 
pipe, later than the actual occurrence of the events in the 
cylinder, 

7. As recorded by an indicator attached to a pipe, pres- 
sures during the greater part of expansion are higher, and 
during compression are lower, than the actual pressures 
existing in the . 

The area of diagrams made by an indicator attached 
to a pips, may be greater or less than the area of the 
true card, depending upon the length of the pipe; for 
lengths such as are ordinarily used, the area of the pipe- 
cards will be greater than that of the true cards. 

__ 9. Within limits, the indicated power of the engine is 
increased by increasing the ne of the indicator pipe. 

_10. Conclusions concerning the character of the expan- 
sion or ee curves, or concerning changes in the 
quality of t @ mixture in the cylinder during expansion 
or compression, are unreliable when based upon cards 
obtained from indicators attached to the cylinder through 
the medium of a pipe, even though the pipe is short, 


The character of the investigator led those pre- 
sent to accept his results without discussion. 
A New Form or CaLoRIMeETER. 


The next paper was brought forward. It was 
entitled, ‘‘A New Form of Calorimeter,” by ro- 





fessor R. C, Carpenter, of Cornell University. He 


described the instrument (Fig. 4) as follows : 


It consists of two vessels, one being interior to the 
other ; the outer vessel surrounds the interior one so as 
to leave a space which answers for a steam jacket. The 
interior vessel is provided with a water-gauge glass 10 
and a graduated scale 12, The sample of steam whose 
pony! is to be determined is supplied through the pipe 

into the upper portion of the interior vessel. The water 
in the steam is thrown downward into the cup 14, to- 
gether with more or less of the steam ; the course of the 
steam and water is then changed through an angle of 
nearly 180 deg., which causes the greater weight of 
water to be thrown outward through the meshes in the 
cup into the space 3 below in the inner chamber. 
The cup serves to prevent the current of steam from 
taking vs any moisture which has already been thrown 
out by the force of inertia. The meshes or fins project 
upward into the inside of the cup, so that any water inter- 
cepted will drip into the chamber 3. The steam then 
amy upwards, and enters the top of the outside chamber. 

4 is discharged from the outside chamber through an 
orifice 8 of known area in the bottom part, which is much 
smaller than any section of the passages through the 
calorimeter, so that the steam in the outer chamber suffers 
no sensible reduction in pressure by ing through the 
calorimeter. The pressure in the outer chamber, being 

















3570.0 
“ : 


the same as in the interior, has the same temperature, and 
consequently no loss by radiation can take place from the 
interior chamber except that which takes place from the 
exposed surface of the gauge glass. The pressure in the 
outer chamber, and also the flow of steam in a given time 
is shown by suitably engraved scales on the attach 
gauge. The scale for showing the flow of steam is the 
outer one on the guage, and is graduated by trial, and 
gives the weight which is discharged in 10 minutes of time, 


The Professor stated the experiments substan- 
tiated the accuracy of Napier’s law. He continued : 


The reading of the pressure gauge is proportional to 
pressures above the atmosphere, and hence the calibration 
curve will not give results proportional to gauge readings, 
and furthermore, there will be a slight correction due to 
change in eter ing. This latter correction is, 
however, a small, and will never make any 
sensible error in results, Thus a change in barometer of 
lin. would inorease or diminish results by only one 230th 
part when the steam pressure is 100 lb. This would 
seldom exceed one one-hundredth of 1 per cent. The 
values of the calibrations on the gauge can readily be 
verified by condensing the discharge steam for a given 
period of time. 

The Esso sere of the scale 12 attached to the inner 
vessel show, when the index is set properly, the weight of 
water in pounds and hundredths which has been separated 
from the steam. This scale is graduated by actual cali- 
bration with water at a temperature of 100 deg., and cor- 
rected for a coefficient of expansion so as to be as nearly as 
possible correct for water at a temperature corresponding 
to a steam pressure of 100 lb. This correction is, how- 
ever, a very small amount and of no practical importance, 
as it would seldom affect the results by even one cne- 
hundredth of 1 per cent. The percentage of moisture 
in the steam is found by dividing the weight of water, as 
shown on the inner ing of the gauge, by the sum of 
this quantity and that shown on the attached gauge ; the | 
quality or  ayaeon 2 a of dry steam by dividing the dif- 
ference of the readings by the sum. 

In the use of the instrument, the outer vessel and con- 
nected pipe through which the sample is cbtained should 
be carefully clothed to song unnecessary loss of heat 
by radiation. The total size of the instrument is about 
10 in. by 24 in. and its weight about 6 lb., so that it is in 
portable and convenient form. 

The accuracy of the instrument depends first on the 
accuracy of the scales, both of which can be readily 
verified by experiment ; second, ey the complete separa- 
tion of the water from the steam by the separator. This 
was tested by a large number of experiments, by dis- 
charging the steam from the outer vessel through a 
throttling calorimeter. Nearly 100 observations were 








made, the average results of which, as given in theffollow- 
ing Table, show the exhaust steam in the conditions 
tested to have a quality of 99.998 per cent. As it is cer- 
tain that some loss of heat occurred between the two 
instruments, it is believed that we can consider with con- 
fidence the steam as passing from the inner into the outer 
vessel perfectly dry and saturated. | : 

Table giving results of examination of quality of steam 
discharged from inner to outer vessel. 

Separating Calorimeter. 





























on of 
Determination of Quality with aaan  ccpuaiing 
Separating Calorimeter. Calorimeter with 
Throttling Calorimeter. 
. * a f-",) ~ 
.|e]a2 lag |g | 4. Hes] c. 
gg | 3 83 g | 88 ges] ~8 
al 4 Ci n = is eo oF 
6 & | oF feua| » | 82 (BBS) oF 
» ae ~ — 2 S 
. oe 3 213 aa 3 a8 38 aS) Be 
512 |882\ese| 3 | #8 [sued] 23 
als |e "a2 & | ae 6 Z 
min, | Ib. per cent 
25 | 81.5 | 1.15 4.45 79.46 281 99.95 6 
25 | 78.2 | 0.15 5.20 97.2 281.3 | 100,00 6 
25 | 80.8 | 0.525 4.26 89.005 5 | 100.00 6 
25 | 79.5 | 0.106 | 4.76 96.94 281.8 99,95 6 
25 | 78.6 | 0.300 | 5.000 | 94.34 282.8 | 100.00 6 
25 | 77.6 -150 | 5.45 97.32 282.8 | 100.00 6 
24 | 79.5 | 18 | 4,55 71.65 280.1 99.94 6 
24 | 78.5 | 1.4 4.90 77.77 279.5 99,90 6 
20 83.5) 1.15 | 41 77.67 | 286.5 | 100.00 t 
20 | 816/170 | 4.75 | 73.64 | 2827 | 99.98 5 
20 | 748 | 065 | 3.95 85.87 288.7 | 100.05 5 
20 | 820 | 0.85 | 3.95 82.29 286.8 | 100.05 5 
20 | 826/035 (| 4.15 92,22 285.6 | 100.0 5 
20 | 81.5 | 0.20 3.95 95.15 285.2 | 100.05 5 
20 | 81.4 | 2.20 | 4.826 | 66.28 283.1 | 100.0 5 
20 | 80.3 | 030 | 4.55 93.81 282.8 | 100.0 6 
20 | 82°0 | 0.20 4.65 | 95.8 282.3 | 99.98 5 
20 | 81.1 | 0.20 | 4.40 95.7 284.0 | 100.0 5 
l 











Average of 18 trials, involving 98 observations, 99.998. 
The conclusions reached were : 


First, the steam ordinarily discharged from a boiler of 
proper proportion and in good working condition carries 
an exceedingly small percentage of water. Second, 
certain amount of water will be carried along by the steam 
in the form of vapour or small drops; that amount. 
varies somewhat with the velocity, but probably does nob 
exceed 2 or 3 cent. by weight, and furthermore, a fair 
sample of s steam is usually obtained by any of the 
ordinary methods in use. Third, water is sometimes 
thrown from the boiler in large amounts, and in such a. 
case it will usually remain distinct from the steam and 
will pass along the bottom of horizontal pipes in a stream 
of greater or less depth, and will flow if moving downward 
in a vertical pipe in irregular positions depending upon its 
velocity and various other considerations. Steam carry- 
ing water in this way when ascending in a vertical pipe 
will probably be irregularly charged, and samples drawn 
from time to time are likely to vary greatly. condi- 
tion can usually be considered an abnormal one, and prc- 
bably cannot be fairly sampled by any method. In case 
large amounts of water are thrown over, the quality of 
the steam cannot be even approximately obtained without 
the use of a steam separator for removing the excess of 
water. Fourth, steam, even in a very dry condition, is 
likely to deposit a film of water on the inside of the pipe 
by condensation. This amount is rarely of sufficient im- 
portance to greatly affect the results, but if the calori- 
meter is so located as to draw this directly into the pipe, 
it may show very wet steam when the contrary condition 
actually exists. : : 

The writer believes that samples for calorimetric deter- 
mination should be drawn from a vertical pipe in which 
there is an ascending current of steam, and that the 
sample should be taken as uniformly as possible from all 
sections of the pipe, except that no steam should be 
drawn immediately adjacent the exterior portion of the 
pipe ; and in such a case the results will indicate, if sub- 
stantially uniform, in all cases not showing an excessive. 
amount of moisture, the average quality of the steam 
within reasonable limits of errors of observation, : 

Further, if the determinations obtained by the calori- 
meter in this position are irregular, or show large per- 
centages of error, it may be reatonably doubted that the 
sample of steam obtained is accurate, 

Fifth, a steam separator is always desirable to remove 
excess of water from the main steam pipe, in which case 
determinations should be taken after the steam has passed 
the separator. The writer, however, believes from his 
own experience that the use cf the separator will not be 
found essential in one case out of twenty, for the reason 
that water is very rarely thrown into the steam in larger 
quantities than the steam itself will take up and retain in 
a uniform distributed condition. 


The only discussion, if it can be so styled, was 
by a member who disputed the accuracy of the 
instrument, but as he was the author of another 
calorimeter, and was frank enough to say so, claim- 
ing that his was the better one, this passed for ez: 
parte evidence, reminding one of that excellent 
New England deacon who never lost an opportu- 
nity to call attention to his business even when 
fervently engaged in prayer something to this 
effect: ‘‘O Lord, Thou knowest there is as cer- 
tainly a hell for sinners as that I have the best 
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article of butter in this town for 25 cents per 
pound.” Unfortunately Professor Carpenter was 
not there to defend his position, but it was fortu- 
nate, perhaps, for the objectors, since the Professor 
usually finishes his remarks by the utter demoli- 
tion of his opponent’s position. No doubt, how- 
ever, he will be in evidence at a later meeting. 


(To be continued.) 





MODERN THEATRE STAGES.—No. XII. 
By Epwin O. Sacus, Architect. 
Woop anp Iron Staces.—TxHeE Ruemms THEATRE. 

In the preceding chapter Mr. Walter Dando’s 
stage was described as illustrating a modern English 
‘* wood and iron” stage, in which there was much 
of foreign origin. I have also had occasion to fully 
describe the Paris Opera House stage, which 
belongs to this class of composite construction. In 
referring to the latter stage I pointed out that, 
though it could not be considered a typical or 
characteristic example of the French system, its 
influence on French stage design had been im- 
portant. 

I would now present a more typical example of 
French construction for a stage of average dimen- 
sions, and in selecting the theatre at Rheims to 
afford the example, I have been to some extent 
guided by the fact that the lines adopted were 
those of M. Gosset, an architect, who has played 
an important réle in the construction of the French 
theatres of 1870 to 1890, and who is the author of 
a valuable treatise on this subject, from which the 
diagrams of his design have been reproduced. 

It has been shown in the preceding articles that 
the chief means employed in arranging stage 
illusions on the old French wooden stage are as 
follows : 

1. The wings (coulisses) which represent such 
parts of a scene as pillars, walls, trees, sides of 
streets, rooms, rocks, hillocks, &c., and these 
pieces are supported upon “‘ chariots.” 

2. The ‘*‘ middle scene,” which occupies the whole 
distance between the wings, which is raised from 
below upon the sloats representing middle distance 
with profile outline, such, for instance, as a ridge 
of rocks or hills, a field of corn, &c. 

3. The ‘‘ ceiling-pieces’”’ representing friezes, sky 
borders, or tree branches, which are suspended from 
the ‘‘ gridiron” and mask in the top of the scene. 

4. The ‘‘ back cloth,” which occupies the whole 
of the back stage, and on which are painted dis- 
tances and horizons. 

5. The “‘ rostrums ” or moveable pieces represent- 
ing staircases, rocks, floors of houses, bridges, &c. 

6. The ‘‘ground rows,’ representing hedges, 
fences, or any low pieces of scenery rising only a 
few inches above the floor line, which are raised 
from below upon the sloats in the cuts near the 
front of the stage. 

The whole of these various pieces of scenery are 
moved either («) by being worked upon the afore- 
said ‘‘ chariots,” (b) upon the ‘‘ sloats”” and ‘‘traps” 
in the stage floor, or (c) from the “ flies” or the 
‘* gridiron” above the stage. The dimensions and 
the building up of the divisions of the scene are 
entirely regulated by the necessities of each of 
these three methods of moving the parts of the 
whole scene. 

The horizontal divisions of the French theatre 
stage, to recapitulate, are, as we have seen, four in 
number : 

1. The “‘ under machinery,” with two, three, or 
four mezzanine floors for working the chariots, the 
sloats, and the bridges, and other traps for raising 
the scenes up to or above the stage and lowering 
them again out of sight. 

2. The ‘stage floor,” with its many openings 
and sliding parts. 

3. The ‘* flies,” with the connecting ‘ hanging 
bridges” running across the stage, which part is 
known in the French theatres as the ‘‘ cintre.” 

4, The “‘ gridiron,” or ‘‘ gril,” from which all the 
cords are hung to hold up the cloths, sky borders, 
gas battens, &c. 

The main features of the old French wooden 
stage will be found in the wood and iron stage, and 
I can hence not say that the more modern examples 
of stage construction in France show any radical 
reform in the system, when taken asa whole. The 
alterations and improvements are to be found more 
in the actual details of construction. As I have 
said before, it was left to Germany and Austria to 
initiate radical changes of system, a grand oppor- 





tunity having been lost when designs were invited 
by competition for the Paris Opera House stage. 

To appreciate the typical modern wood and iron 
French stage it must, however, be described in 
detail, even at the risk of repeating some of the 
particulars given in connection with the old wooden 
stage or the Paris Opera House machinery. I 
would, however, preface my remarks by saying 
that the average French wood and iron stage is not 
@ composite wood and iron stage in which the two 
materials are used side by side throughout. We 
have here an instance again where wood is the only 
material of the “‘ under machinery,” and iron will 
alone be found above the level of the stage floor. 

The stage floor of this example is made to -_ 
from front to back at a rate of from 35 to 40 milli- 
metres in a metre, in order to facilitate the view of 
the spectators and to assist the perspective. This 
floor is made to project beyond the line of the cur- 
tain or proscenium, and the projection is called the 
‘‘avant-piece,” and its height in the front is 1.20 
metres above the floor of the orchestra, which is ad- 
vanced into the auditorium, following a line more or 
less curved, greater in lyric theatres than in those 
built for comedy or drama. This advancement of 
the ‘‘avant-scéne” to my mind undoubtedly de- 
stroys much of the illusion of the mise-en-scéne, and 
is therefore not permissible in theatres where the 
** mounting” is of first order. I should perhaps 
add that this projection also destroys the effect of 
the side and top lighting of the stage, and where the 
singer advances beyond the line of the proscenium 
he has only the light of the foot-lights thrown 
upwards upon him, causing great and unnatural 
shadows upon the face. 

The floor of the stage of the Rheims Theatre (Fig. 
170, page 67) is divided in its depth into many parts 
td **plans;” each ‘‘ plan” is subdivided into 
other parts, of which the first is called the ‘‘ rue,” 
generally of a width of 1.15 to 1.20 metres, and 
occupying all the width of the proscenium opening. 
It is again subdivided into panels of about 1 metre, 
which are for the most part moveable, and placed 
upon rebates or grooves upon which they glide. 
The second part of the ‘‘ plan” is itself subdivided 
into two sections. These are called the ‘‘ petites- 
rues” and the ‘‘trappillons.” The minor cuts 
which are destined to serve as a passage for the 
‘* chariots ” are 0.025 to 0.03 metre in width, have 
always to be opened for use. Wood fillets are used 
to close them. The cuts and the ‘‘trappillons” are 
prolonged beyond the width of the proscenium 
opening. Fig. 171 gives a detailed arrangement of 
all the parts of the stage floor and the joists sup- 
porting them. 

When the “rue” is opened, the traps separate 
themselves from the middle of the stage and disap- 
pear by sliding under that portion of the floor of 
the stage which is at the sides, and is called the 
‘*levée.” The part opened is called ‘‘tiroir.” This 
width at the side of the stage (‘‘levée”) is indis- 
pensable for the entrance of the chariot, the 
arrangement of the scenes, which have to be pushed 
on to the stage, and the grouping of the processions 
and ballets. This width, according to M. Gosset, 
between the side walls of the stage should be from 
4 to 8 metres wider than double the width of the 
proscenium opening. Thus when the proscenium 
is 12 metres wide the full width of the stage should 
be at least 28 to 30 metres, so as to avoid obstruc- 
tion, and to give room for working the machinery, 
the scenes, and the stage ‘‘crowds.” When the 
stage is narrow the scenes cannot be moved off the 
sides without folding them like a screen, at the 
risk of ruining them. It is true each wing can be 
made up of several narrow slips, but by such 
multiplicity of the wings and component parts the 
stage becomes greatly encumbered, and the action 
of the piece is much hampered. Wide stages permit 
the employment of wide wings, and give greater 
facilities to the scene shifters. They allow more 
rapid movement of the scenery, give greater eco- 
nomy in labour, and afford room at the sides for 
preparing the scenes which are required in different 
acts 


For the facilities of working and the accommoda- 
tion of the drums and windlasses, the ‘‘ under-ma- 
chinery ” is divided into tiers called ‘‘ mezzanine” 
floors. Generally in a French theatre these are 
three in number, sometimes four, or even five, as 
in the Grand Opera House at Paris. When the ex- 
cavations for the cellar under the stage reach to a 
depth that is the water bed or below a river bed, 





then the floor of the cellar has to be raised, and 
with it, as already explained, the whole structure, 





including the auditorium. The first ‘‘ mezzanine ” 
in an average French theatre (to use the figures 
given by M. Gosset) has a height of 1.90 to 2.0 
metres between the floors and under side of the 
stage joists. This level is devoted to the travelling 
of the chariots and working of the traps. The 
second ‘‘ mezzanine ”’ is of the same height, with a 
movable floor running right across the stage, from 
which the “ sloats” can be worked or any small 
piece of scenery raised by hand power. The third 
level of the mezzanine has upon it the windlasses 
rt ga whilst the drums are placed below in the 
cellar. 

The chariots (Figs. 177 to 180, on page 71), as 
already remarked, support the poles upon which the 
wings are fixed. These wingsare of painted canvas 
nailed upon wood framing and cut in profile in 
accordance with the character of the scene which 
they have torepresent. They are vertically main- 
tained upon the single or double poles as shown in 
the views, Figs. 177 to 179, and are from 7 to 8 metres 
in height. There are on the French stage three 
kinds of chariots, one kind for the single-pole or 
‘“mat” X, Fig. 179, another with two poles framed 
together called the ‘‘faux chassis,” Y, Fig. 179, and 
a third a chariot with eleven different sockets for 
placing two poles apart at various distances Z, 
Fig. 178. The three classes of chariots are shown 
in the detail drawings adapted from M. Gosset’s 
work, The poles are all provided with stepping 
pieces so that the stage hand can climb up them 
to get at the top of the scenery. The pole is 
mounted on its chariot by dropping the lower 

art into a socket on the chariot. The whole 
is moved by the chariot travelling on wheels upon a 
metal tram-line fixed to the joists of the first mezza- 
nine. At the ends of the chariots are small hooks 
to which the working lines are attached, the lines 
being then taken to the windlasses at the sides, or 
the movement can be obtained by simply pushing 
the chariots by hand power along the metals. The 
manner in which the chariots are mounted is shown 
in the enlarged detail at W, Fig. 179. 

The other vertical scenes worked from below are 
the set pieces or framed scenes, which occupy all or 
part of the space between the wings, and which, in 
the change of the scene, rise or fall through the 
openings made in the floor. To maintain these 
scenes vertical is difficult on account of the size and 
height of the pieces. They are mounted upon the 
tongues of the ‘‘sloats” shown in Fig. 178, which 
are fixed to the joists of the ‘‘ mezzanine” below 
the stage, and are raiced and lowered by the tongues 
sliding up and down the base of the ‘‘sloats.”. In 
the French stage the tongue is called the ‘‘ime,” 
and the box of the sloat the ‘‘ cassettes.” The con- 
struction of the cassette in wood has already been 
fully described in these articles. I need not, 
therefore, enlarge here upon it, nor follow M. 
Gosset further in his description of this part of the 
machinery, excepting to say that at the head of the 
‘* cassette ” is a pulley F, on which travels the cord 
I which descends in an interior groove, and is fixed 
to the bottom of the “ame” or tongue. By this 
means when the cord is pulled the Ame rises up the 
groove of the cassettes, and the scene appears 
through the stage floor. The lowering of the scene 
is effected by loosening the cord from the windlass, 
drum J, or counterweight. The “cassettes” are 
movable, and can be fixed in any position required, 
and as many are used as the size of the scene 
demands. The large set pieces which fill the width 
of the stage are fixed on four or five sloats. At 
the Vaudeville Theatre at Paris, as well as at the 
Grand Opera House, the cassettes are in iron, and 
the ‘‘ ime” works on rollers. 

As I have explained above, the floor of the 
French stage is divided into a certain number of 
‘*plans,” each consisting of a certain number of 
parts, i.c., the ‘‘grand rue” for the traps, two 
‘* petites rues ” for the ‘‘trappillons.” The floors of 
these are movable between the lines which extend 
the width of the proscenium opening to the 
‘* trappe-de-levée.” fn diagram Fig. 171, page 67, 
are shown the ordinary traps, and at the side of 
them the “‘ trap-de-levée,” beyond which the floor 
of the stage in the wings is not movable. Each 
‘grand rue” is divided in its length in panels 
1 metre wide, called “trappes;” they are carried 
on grooves in the joists; these panels slide to the 
right and to the left beyond the line of the ‘‘ levées.” 
It is by these traps that figures or groups are raised 
or lowered, such as devils, Fig. 181, page 71, 
fairies, genii, furniture, tables, &c. The grooves 
in which the sections glide slope towards the 
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‘‘ Jevée,” so that the panels may descend to the 
necessary depth to disappear under the fixed 
portion of the floor of the side stage. They are 
removed (see Figs. 183 to 186, page 71) in this 
manner one by one, and when returned to their 
position on the stage they are kept in place by a 
lever B, Fig. 184, in the same manner as the 
English slider. The working of the ‘‘trappes” is 
performed by manual power (see Figs. 184 and 185), 
and when it is necessary to open out a portion of 
the floor in the ‘‘rue,” the lever B is removed, and 
the first trap descends to the roller A, round which 
is placed a cord. The views, Figs. 181 and 182, 
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counterweights are suspended by cords, and are 


inclored in boxes called ‘‘ch-minées,” placed 
against the side walle. Each of these counter- 
weights, I may add, comprises a rod of iron with 
a hook attached, and a casting on the bottom, in 
which are placed a greater or lesser number of discs 
ofiron. These pieces of iron are cast with a slit to 
allow them to be placed or removed upon the rod 
as required, and so regulate the weight as desired, 
in accordance with the weight of the scene to be 
moved. 

The so-called general working machinery com- 





prises various drums or cylinders, which are 


1g.171. 


3567.1. 


g.1713. 





S WN — FW 














x 
Fxg. 174. Page i 


3567 H 


show how a figure is raised through one of these 
“trappes” by means of two cross-cassettes, as 
shown upon the plan. 

The working of the chariots and of the set pieces 
and built-up scenes on the French stage under 
review can only be done by manual power in- 
directly by means of drums, windlasses, and 
counterweights. The windlasses serve to raise and 
regulate the counterweights in all the manceuvres 
where power is required. They are each composed 
of a cylinder turned by an arm on an axle. The 
axle is an iron resting on an iron socket fixed to 
the wooden uprights of the second mezzanine (see 
section, Fig. 176, page 70). The windlasses are 
placed in the sides of the second mezzanine ; the 
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mounted upon shafts placed parallel with the side 
walls of the stage. Those in the cellar are primarily 
employed to work the traps, and those in the second 
mezzanine, ‘‘tambours & changement” (see Figs. 
175 and 176), are located in such a place as not 
to hinder the working of the windlasses. The 
drum really is composed of two cylinders of different 
diameters mounted upon the same axle. The larger 
is called ‘‘tambour des retraites;’ the smaller 
‘“‘tambour d’appel,” the English terms being 
simply ‘‘drum” and ‘‘ shaft.” Each part is formed 
of staves in fir rounded, placed longitudinally, and 
fixed on the axle. The large drums have side 

ieces to keep the cord or line vpon the drum. 





he small drums take the many cords which move 


the scenery ; the large drums have the working 
lines, which are taken up to the windlasses and to 
the counterweights. The drums are so placed in 
the cellar as not to hinder the descent of the 
scenery. All drums can be connected, so that the 
whole scenery from back to front of the stage can 
be worked by one movement. The large part of 
the drum in the ‘‘ mezzanine” is immediately under 
the ‘‘grande rue,” and the small part under the 
‘“‘trappillons.” Each drum has its counter- 
weights, the cords of which, after passing over 
sundry pulleys and ascending to the gridiron, 
descend in the counterweight boxes at the sides. 








From the explanations which have been given, 
it will be seen that the floor of the stage must 
have its supports in line with the joists between 
the rues and the trappillons. As the scenes have 
to pass between these uprights, they can only 
be bound together by movable hooks, which must 
be easily removed for the passage of the ecenes, 
and it is only by the number of the uprights that 
stability can be obtained. 

The bottom posts are in groups of three, let into 
a sole-piece on stone basis in the cellar level, 
thus obtaining a great stability in addition to the 
movable hooks which connect the posts under each 
joist. In the first ‘‘ mezzanine,” each post is re- 
placed by two :maller posts, called the ‘‘ jumelles,” 
to permit a space of 0.09 metre to 0.12 metre to 
allow the passage of the ‘‘ chariots.” Each smaller 
post carries a joist called the ‘‘costitre,” between 
which is an opening 0.325 metre to 0.030 metre 
for the passage of the ime of the chariots. The 
‘*sabliére ” or joist of the second mezzanine carries 
the rail for the wheels of the chariots. The 
‘*jumelles,” I should mention, are also bound 
together by movable iron huoks. The ends of the 
‘*costitre” and “ sabliéres ” (the joists) are bound 
together by two strong girders parallel to the 
lateral walls, beyond which the fixed floors at the 
sides of the stage are carried by joists in the ordi- 


nary way. 

Whilst the above notes primarily referred to the 
‘‘ under machinery” of the French example, in 
which the predominant material is wood, the 
‘* upper machinery ” can boast of having its prin- 
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cipal parts of iron. Here the “cloths,” ‘‘ back- 
cloths,” ‘‘ceiling-pieces,” &c., suspended above 
the stage floor are the most important of these 
pieces of the mise-en scene. They occupy the 
whole height of the stage visible through the 
proscenium opening, and as they must be stiff, their 
upper edges are nailed to a wooden batten sus- 
pended by five cords which pass across the floor of 
the gridiron on pulleys fixed to the floor. The 
cords are rolled—after their length has been re- 
gulated in accordance with the depth of their 
descent—on the workingdrums. These drums are 
placed on the gridiron, and the cords are kept in 
tension by the action of the counterweights, which 
depends upon their number. The working is thus 
simplified. On the large diameter of each drum is 
fixed a cord which passes over one of the large pulleys 
on either side of thestage. At the end of this cord 
is a counterweight calculated in accordance with 
the size of the cloth. A movement, however slight, 
ought to be sufficient to create a downward move- 
ment of the counterweights. To regulate it at will 
and at the same time to be able to work from the 
first fly gallery and to direct the movement from 
the stage level, there are two other cords on the 
end of the drum to turn the drum either way for 
ascent or descent of the scene. These two cords 
are carried on two pulleys, and are taken down to 
the floor of the first fly gallery, and the stage hand 
has only to work the one or the other to raise or 
lower the scene, so that the cloth either carries the 
counter weights or the counterweights the cloth. 

The small ‘ceiling cloths” and ‘‘sky borders” 
are placed on the smaller drums, and are worked 
by hand, the cord being knotted, so that they can- 
not descend too far. Some portions of the upper 
scenery are sometimes worked in the French stage 
on horizontal or suspended cassettes, hanging from 
the gridiron floor, the actual appliance being simi- 
lar to the one described in connection with the 
‘*under-machinery.”’ 

The fly galleries at the sides of the “‘ cintre” are 
for the stage hands and the reception of the wind- 
lasses, as well as for the making fast of the cords. 
Above all a space equal to the working stage floor 
is devoted to the gridiron in the roof, which has to 
be constructed with a minimum amount of material 
and a maximum number of openings in the floor. 
The *‘ gridiron ” has to sustain the very great loads 
of cloths, the ropes, the counterweights, the drums, 
the hanging bridges, as well as some part of the 
lateral corridors or fly galleries, with their wind- 
lasses, and, in spite of all the qualities of iron and 
steel, the construction of the gridiron is always a 
problem difficult to solvo. In the Grand Opera, 
Paris, where the stage is 50 metres wide, it will be 
remembered the points are taken from the gable 
ends, between which there are deep girders thrown 
across, and these take the whole weight of the 
upper portions of the stage. The fly galleries in 
a French theatre number two, three, or four, 
and occupy the free spaces left between the stage 
floor and the ‘‘ gridiron.” They receive the wind- 
lasses of the curtains, as well as of the cloths, 
borders, and gas battens hanging from above. They 
also form a place of observation for the stage hands. 
On the second and third gallery in larger theatres 
are the windlasses of the counterweights for the 
drums of the ‘‘gril.”. The floors of the galleries 
are composed of joists from the side wall to a 
girder parallel with the side wall, suspended by the 
rods hung from the roof. In large theatres there 
are columns from below supporting the girder of 
the first tier. 

The fly galleries are connected from one side to 
the other by narrow hanging foot-bridges, over 
each ‘‘plan” and by bridges along the wall at the 
back, called ‘‘ponts du lointain,” serving for the 
machinists to get between and over the scenes 
and to attend to the gas battens. The tiers are 
connected one above the other by ladders reaching 
up to the ‘‘gridiron.” A wooden floor to the 
‘*gril”’ is preferable, as it makes it easier to bolt 
the pulley blocks. 

In the next chapter I propose presenting the 
Schwerin Theatre stage, in which the whole of the 
‘*upper machinery,” with all its fittings and appli- 
ances, is of iron. 





Brazt1an Ratmways —The concession of a line from 
Oaro Preto to Pecanha has lapsed. Rails have been laid 
upon an extension of the Sorocabana line as far as Avaré. 
The Paulista Railway Company has declared a dividend 
of 18 per cent. for 1895. 


MICROSCOPIC INTERNAL FLAWS 
INDUCING FRACTURE IN STEEL. 
Microscopic Internal Flaws in Steel Railway Loco- 
motive and Straight Axles, Tyres, Rails, Steam- 
ship Propeller Shafts, and Propeller Crankshafts, 
and other Shafts, Bridge Girder Plates, Ship 

Plates, and other Engineering Constructions of 
Steel. 

By Taomas ANDREWS, F.R.S., M. Inst. C.E., F.C.S., 
Consulting Engineer, Metallurgical Laboratory, 
Wortley, near Sheffield. 
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Tue deleterious effect of these treacherous sulphur 
areas and other microscopic flaws, with their pro- 
longed ramifications spreading along the inter- 
crystalline spaces of the ultimate crystals of the 
metal, and destroying metallic cohesion, will be 
easily understood. 

Constant vibration gradually loosens the metallic 
adherence of the crystals, especially in areas where 
these micro-flaws exist. Cankering by internal 
corrosion and disintegration is induced whenever 


the terminations of any of the sulphide areas or | 


in the metal), runs straight through a steel forging 
on the line of least resistance, in a similar manner 
to the fracture of glass or ice. 

Instances of this class of fracture are doubtless 
afforded by the following sudden breakages of steel 
axles which have occurred in actual practice, 
viz : 

1. Tothefracture ofthe driving Siemenssteel crank 
axle of a fast express passenger train, which snapped 
whilst running at high speed on a 40-chain curve, 
this fracture causing the frightful calamity at Bull- 
house, near Penistone, on July 16, 1884, attended 
with serious loss of life. It may be remarked that 
this axle had not been running many years. 

2. To the sudden snapping, into four pieces, of 
the Bessemer steel leading axle of a fish van, 
attached to an express passenger train, near Win- 
wick Junction, on September 20, 1888, whilst the 
train was proceeding at full speed over the follow- 
ing curves: ‘*An 80-chain curve to the west, 
then straight for about 105 yards, then upon a 
40-chain curve to the west for about 83 yards, then 
straight for about 105 yards, then upon a 20-chain 
curve to the west for about 100 yards, to the trail- 
ing points of the junction of the up fast and up 











SET I.—TABLE III.—Merasvrements or InteRNAL Micro-FLAws IN BESSEMER STEEL Rattway AXLEs, &o. 

















Typical Internal Micro-Flaws | F ; | : Bessemer Steel Rail-|Bessemer Steel Rail- 
in Iron or Steel | erry ed poet | —— ae way Axle, Belgian | way Axle, Belgian 
Owing to the Presence of Sulphur. | y : heey | Make. Make. 
Index No. 1A | -qindexNo.2A. | _ IndexNo.S A‘. | Index No. 4A Index No. 5 A 
ogo pediige | (See Fig. 4, page 35.) | (See Fig. 5, pags 85.) | eg : Deore 
(See Fig. 1, page 35.) | (See Fig. 7, page 35.) | (See Fig. 8, page 35.) 
seq) | og | ge | eo | ae or | ae <. | a 1 “3 
RSE 6| 6SS sé | ASE ¢ 8 Ag¢g | a Ags | $6 Age | ss 
sis. | BS ES | 88 fs. fa fs. fa | Es, Sa | &s. 
“ose | "Ss a | gs® AEE Qo | OSE ask | Age | ase | O56 
—— | = | sao os fao oa £aeo 2.8 £20 Ss 2 
gate | 88, | ES. | BES | Ese | BEE | Gee | BES | EeE | BEE | Ext 
Sef | see Bee | 3A 22 =ee | o2k =eA ame 384 222 
BOSS | yO@ aca | #8 g8S HS | 982 | 28a | aso | 5a | $88 
shen | Sok wom | SRS ot saa | fea | gee | Eta | gee | faa 
Dimensions in Parts of an Inch. 
0060 .0004 -000020 0012 0010} -0300 | .0040 | .0012 -0002 .0006 -0004 
0050 -0004 -000020 0014 -0006 0006 .0004 -0004 | 0003 -0003 -0004 
0088 -0002 -000020 0012 -0004 .0002 -0002 .COU6 -0003 -0004 0004 
0030 0002 -000013 C004 -0002 -0004 6004 | -C004 -0002 -0006 0004 
0050 0002 -000013 | 0006 j -0004 -0004 -0002 -0006 -0004 -0006 0004 
.0110 0002 ,000017 | 0006 .0004 .0004 .0002 | .0006 | .0002 .0008 0004 
-0084 -CO002 .000010 | 0003 | -0004 .0006 =| .0004 | -0006 -0003 -0006 0004 
.0140 -0002 -000019 | -0004 | -0002 -C004 | -0004 .0004 .0002 -0006 0004 
-0048 -0006 -000017 | 0010 | -0008 .0008 000% | .0010 -0006 -0008 C004 
-0034 -0006 -000013 | COOL | -0004 0004 .C004 -CO06 .0004 -0010 
.0050 -0004 -000013 0010 | -0004 | 0006 -0004 0004 -0004 -0008 0008 
-0100 -0006 -000019 -0004 | -0003 0004 -00.04 -0003 -0006 0004 
-0030 0004 -000046 | -0006 .0004 0008 -0004 0006 -0003 -0010 OCcUt 
-0014 -0008 -060056 -0010 | -0006 0034 -0028 | 0008 -0004 -0006 0004 
0024 -0006 -000026 -0012 | -0006 0044 |  ,0010 | -0C04 -0004 .0008 -0004 
-0018 -0010 -000122 0014 -0004 .0028 } coos | -0010 -0005 -0008 -0004 
.0080 .0008 .c00080 | = .0006 Ss || 0002 .0028 | 0004 0004 .0002 0014 .0006 
-0120 -0006 -000024 | -0003 -0003 -0010 ; ,0002 -0008 -0002 0008 -0004 
.0180 0008 000019 | = .0024 .0010 0028 | .0012 .0004 .0003 -0036 .0014 
-0100 -0004 -020020 0012 -9006 | .0006 .0004 0034 | 0004 
Highest .0180  .9910 des | 0024 0010 | ~—-.0300 | .0010 .0012 .0006 0036 | .0014 


* A micro-flaw of considerable extent was obeerved in this Bessemer steel railway exle, it being 0.03 in. long and 0.004 in. wide. 


other flaws in any way become exposed at the 
surface of the metal either to the action of sea 
water, or atmospheric or other oxidising influences. 
In many other ways also it will be seen how dele- 
terious is their presence. 

In the Tables (see pages 36, 37, present page, and 
pages 69 and 72) the author has recorded the results 
of observations on about 20 internal micro-flaws in 
each case, taken within a sectional area of only 
0.1963 inch square. These do not, however, repre- 
sent the full quantity of the micro-flaws present in 
any of the metals observed even within the limited 
area above mentioned, as measurements were only 
made on a number of the typical flaws under obser- 
vation, but there were numerous others present in 
almost évery case. The above observations indicate 
that micro-flaws to the extent of at least 100 per 
square inch of surface existed in each metal. 

The internal micro-flaws in steel are often so 
minute as not to materially interfere with the 
results of the ordinary tensile tests, and as they are 
not generally easily discernible without microscopic 
observation, their presence remains unsuspected 
unless detected by a careful high-power micro- 
scopical examination. 

Internal micro-flaws of various character are 
nevertheless almost invariably present in masses 
of steel, and constitute sources of initial weakness 
which not unfrequently produce those mysterious 
and sudden fractures of steel axles, tyres, and 
shafts, productive of such calamitous results. A 
fracture once commencing at one of these micro- 
flaws (started, probably, by some sudden shock or 





vibration, or owing to the deterioration by fatigue 





slow lines, and then upon a 70-chain curve to the 
west.” 

3. To a case of derailment of a passenger train, 
attended with loss of life and damage to rollin 
stock, which occurred at Penistone, March 30, 1889. 
This accident was caused by the instantaneous 
fracture into several pieces of the straight leading 
cast-steel axle of the engine whilst the train was 
rounding a curve of about 48 chains radius. 

4, Attention may be called to the fracture of the 
steel crank-axle of a passenger train at Larbert 
Junction, on the Caledonian and North British 
Railways, on August 24, 1885. At the place of this 
accident there is a curve westward of about 20 chains 
radius. 

5. Reference may also be made to the fracture 
of the engine axle of a passenger train from 
Barnsley to Stairfoot, which broke immediately 
after leaving the short and somewhat sharp curve 
at Quarry Junction. 

6. To the fracture of the leading tender axle 
of a goods engine, which broke on September 7, 
1887, in the neighbourhood of Wortley, near 
Sheffield, whilst the train was rounding a sharp 
curve. 

In connection with the accident which occurred 
at the Saint Vigean’s Junction, near Arbroath, on 
the Dundee and Arbroath Joint Railway, Major 
Marindin stated, ‘‘ This is not the only place where 
curves of such small radius ought to be enlarged. 
It is impossible to get safety with rigid wheel bases 
on such curves.” 

7. Further instances of the liability to sudden 





fracture of steel railway axles, the danger having 
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SET I.—Cuntinued.—TABLE IV.—MEASUREMENTS OF INTERNAL Micro-F Laws IN SIEMENS STEEL RAILWAY 


AXLEs AND LocoMoTIVE CRANK AXLES. 


Siemens Steel Railway 











Siemens Steel Railway x tish Make. | Axle, 
Axle, British Make. Tr — : i. % Ind 
Index No. 6 A. (See Fig. 9, poge 35 ) 
TT ee et Te 
fas eg. ee £8, | _53 
asm Ase ase Ase acm 
Ege Piak oe 0 gts | odes 
ee 5 OF ss seh ges 
22a 522 | Ree 2ae | 
ae seo | we seo i 7- a 
go9 e295 | 884 | #85 Ba¢ 
gas som 6) OS f#e | g§@ | 88a 
Dimensions in 
.0012 .0006 0032 .0010 .0006 
-0006 .0004 0028 -0010 .0004 
.0010 -0004 -0050 -0008 .00C6 
-0004 .0004 0054 -0010 .0006 
-0008 -000L -0012 -0010 -0006 
-0008 -0002 .0018 -0016 -0004 
-0003 -0001 -0100 .0060 -0008 
-0006 -COOL -£006 -0004 -0008 
-0006 -0002 -0008 -0008 -0004 
.0008 -0004 .0024 .0008 | -0014 
-0006 -0004 .0060 -0006 | -0008 
.C006 .0003 -0030 .0004 .0007 
-0006 -0004 .0020 -0004 -0006 
-0008 .0002 -0018 -0004 -0008 
.0006 -0005 0024 -0004 . 0006 
-0005 -0002 -0032 -0010 -0008 
-0007 -0003 -0060 .0010 .0004 
-0007 -0002 -0034 -0008 -0006 
-0008 -00062 .0024 -0006 .0028 
.0010 .0096 .0052 0010 =| =~ .0010 
.0014 -0006 .0058 -0012 -0050 
Highest .0014 0006 0100 0060 | — .0060 





Siemens Steel Railway | 


(See Fig. 10, page 38.) 


Siemens Steel Loco- 
motive Crank Axle, 
British Make. 
Index No. 10 A. 
(See Fig. 12, page 38.) 


Siemens Steel Railway 
Axle, Bri‘ish Make. 
Index No. 9 A. 
(See Fig. 11, page 38.) 


British Make. 
ex No. 8 A. 

















ae is ses nee mes 
$s asa Ss Ass $é 
a3, | 25 Es. B& Es. 
Ase Ss Ass Sse ace 
e“e | Sad om Sao | 4 
sve | Bee | ste | Bee | ste 
se | @EA 25 | mem ees 
S35 882 Ses | 888 | Es 
HH” | a” 4 B® 
Parts of an Inch. 

.0003 .0100 | .0010 .0006 .0004 
0004 C024 .0008 .0008 .0004 
.0004 .0060 0004 .0008 £004 
.0004 .0040 .0°02 .0004 .0002 
0004 .0018 .0002 .0008 .0006 
.00038 .0098 .0006 .0008 .0004 
.0004 0020 =| = .0002 .0006 .0002 
0004 .C078 .0002 .0012 .0003 
.0004 0028 «=| = .0002 .0010 .0004 
.0006 .0120 .0002 .0010 .0004 
0004 0060 .0004 .0006 .0002 
.0004 .0018 .0004 .0006 .0004 
.0004 0026 | .0004 .0004 004 
.0004 .0050 .0002 .0010 .0C04 
.0004 .0070 .0002 .0008 .0004 
.0004 .0040 .0002 .0006 .0002 
.0004 .0062 .0002 .0008 .0002 
.0004 .0046 .0006 .0004 .0002 
.0014 .0048 .0004 .0008 .0004 
.0010 .0100 .0002 .0008 .0004 
.0010 

.0014 .0120 .0010 .0012 0.006 

if 








SET I.—Continued.—_TABLE V.—MEASUREMENTS OF INTERNAL Micro-FLAWS IN BESSEMER AND SIEMENS 


Srret RatLway 


TYRES AND RalILs. 














| 
emer Steel Railway Tyre, Siemens Steel Railway Tyre, r Bessemer Steel Rail, British 
eee ai Bit Moke Bessemer Stoel Railway Tyre, |yake, Section 861b. per Yard. 
Index No. 11 A. Index No. 12 A. Index No. 13 A Index No. 14 A. 
(See Fig. 13, psge 38.) | (See Fig. 14, page 38.) : . (See Fig. 15, psge 38.) 
Longitudinal Transverse | Longitudinal Trans-erse Longitudinal Tr. nsversa Longitudinal | Transverse 
Dimensions of | Dimensions of | Dimensions cf i i of | Di i f | Di of |Dimensiors of} Dimensions of 
Internal Micro- | Internal Micro- | Internal Micro- Internal Micro- Internal Micro- | Internal Micro- Internal Internal 
Flaws. | Flaws. | Flaws. Flaws. Flaws. Flaws. Micro-Flaws, | Micro-Flawe. 
Dimensions in Parts of an Inch. 
-0008 -0004 | .0008 | 0005 | -0020 | -0003 -0150 -OOLZ 
0006 .0904 .0006 .0004 . 0008 .0004 0120 4010 
0006 -0004 | .0906 .0004 -0006 | -0002 -0012 .0006 
-0008 -0002 | -0008 | .0002 -0006 -0002 -0012 .0004 
0008 -0002 -0008 -0006 -0004 -0001 -0010 .0008 
0006 -0004 0006 | 0004 0005 -9008 -0010 -C006 
-0006 -0002 -0006 | 0004 0004 .0002 -0008 .C004 
-0008 -0002 -0008 | -0003 -0004 -0002 .0012 -0004 
.0008 -0004 .0008 | 0004 -0004 .0002 -0010 -C004 
0008 0004 .0006 0003 .0004 0002 .0030 0002 
.0006 | 0004 .0010 | 0004 -0004 -0002 -0012 -0006 
-0008 | -0002 -0008 | -0004 .00°6 -0002 C016 0003 
.0008 -0002 0098 -0006 0004 0002 .0016 0004 
-0006 -0004 -U008 | -0004 -0008 .0002 .0008 0004 
.0010 -0004 -0008 | -0004 0004 -0002 -0016 .0006 
-0006 -0006 -0008 | .0002 .0006 0002 -0012 COO4 
-0008 -0005 -OOL2 .0002 -0C04 -0002 -0010 0006 
-0008 0006 0008 0004 0004 0002 .0020 0006 
-0006 -0004 .0008 -0004 .0008 -0006 -0010 -0004 
0008 -0004 .0008 .0004 .0098 -0004 -0016 -0004 
-0003 0006 
Highest .0010 .0008 0012 .0008 . -0020 0006 0.150 -0012 











probably been accentuated by the alternating 
torsional strains set up previously by the curves 
of the road, are afforded by the fracture of the 
Siemens steel axle of the engine of the London 
and Scotland passenger train at Kirtle Bridge, 
near Carlisle, January 8, 1891. 

8. The fracture of the Siemens steel axle of the 
engine of a passenger train, at Abington, Caledonian 
Railway, February 4, 1891. 

9. The appalling accident on the Canadian Pacific 
Railway, near Schrieber, on February 5, 1891, 
caused by the fracture of the Siemens steel axle (of 
British manufacture) of a sleeping car. 

10. The fracture of the steel straight driving axle 
on the engine of the Manchester and Liverpool 
train, near Warrington, in March, 1891. 

11. The fracture of the steel crank axle of the 
engine of the ‘‘ Flying Dutchman” express near 
Reading, May 16, 1891. 

12. The fracture of the Siemens steel crank axle 
of the engine of an excursion train, at Tallington, 
G.N.R., August, 1892. 

13. The fracture of a Bessemer steel van axle at 
Crewe, on January 25, 1894. 

14, The fracture of a steel wagon axle, at 
Wortley, on November 28, 1892. 

15. The accident caused by the fracture of the 
leading straight steel engine axle, at Wood Green, 
February 28, 1895. 











16. The recent sudden fracture of the toughened 
Bessemer steel passenger carriage axle on the 
Metropolitan Railway. 

17. The sudden fracture of the Bessemer steel 
rail at St. Neot’s, on the Great Northern Railway, 
November 10, 1895, which wrecked the Scotch 
express with calamitous results. 

18. The fracture of a steel locomotive passenger 
engine tyre on the London and South-Western 
Railway, near Chard Junction, December 10, 
1895. 

19. The fracture of the steel axle of the engine of 
the express from Curlisle to London, near Brimbo, 
30 miles south of Carlisle, February 13, 1896. 

20. The fracture recently of a Siemens steel loco- 
motive crank axle, after a life of under 7} years on 
one of our main lines. 

21. The recent breakage of a Siemens steel loco- 
motive straight engine axle, with a life of only 
about. 14 years, on a main line of railway. 

22. The fact that on the Great Indian Peninsula 
and Indian Midland Railway Company’s, and on 
other Indian railways, there have been numerous 
fractured and flawed steel axles. 

23. The recent sudden fracture in March last of 
a Siemens steel locomotive connecting-rod, which 
broke whilst running at full speed on a London 
express to thenorth. The author has made a care- 
ful examination into the cause of this breakage. It 








TABLE X.—General Summary of Results, Measurements 
of Internal Micro-Flaiws in Stcel Railway Axles, Steam- 
ship Propeller Shafts, dc. 
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| 
| 
| 








<So |xB6 
car 8 
ze% leon 
: Bs s os so4 ; 
; : & IBSee|eses 
DESCRIPTION. 2 |MSSalassa 
E Saami S acm 
A WS 2 
» : 
= Dimensions in 
§  |Parts of an Inch 
Bees mer steel railway axle, British make| 2A | .0024 .0010 
i itto 8A | .0300 .0040 
Bessemer steel railway axle, Belgianmake| 4A | .0012  .0006 
Ditto Ditto 5A -0026 | .0014 
Siemens steel railway axle, British make | 6A | .0014 | .0006 
Ditt Ditto 7A | .0100 | .0060 
Ditto Ditto 8A} .0050 | .0014 
Ditto Ditto 9A! .0120 | .0010 
Siemens steel locomotive crank - axle, } 

British make scr, ceiee Nhe Re ac bs SO [pn (Oe 
Beesemer steel railway tyre, British make| 11A | .0010 | .0006 
Siemens - a. 12A | .0012 0008 
Bessemer steel railway tyre, Belgian make| 13A | .0020 -0008 
Bessemer steel rail, British make. . ..| 144 0150 -0012 
Siemens steel propeller shaft, Britir 

make .. ee ee os - | 156A -0052 .0028 

Ditto Ditto 16A | .0052 .0012 
Ditto Ditto 17A |} .0046 | .0014 
Siemens steel warship propeller shaft, 
British make os mS -.| 18A | .0200 | .0054 
Ditto Ditto 19A | .01333) .00449 
Siemens steel propeller crankshaft, 

British make os ee a --| 20A -0042 .0017 
Soft Siemens steel shaft, British make ..| 21A | .0360 C040 
Hard Siemens steel shaft, British make..| 22A | .0120 -0080 
Soft Bessemer steel shaft, 38 238A | .0026 .0010 
Aluminium steel shaft, a 24A | .0012 .0005 
Nickel steel shaft, Pe 25A |} .0040 | .0024 
Copper is ra 26A |} .0080 -0044 
Silicon 9 ” 27A | .0056 | .0030 
Chromium steel shaft, * 28A } .0020 | .0010 
Siemens steel ship-plate, an 29A | .0150 .0008 

a bridge girder plate, British 

make .. ne es al és --| 830A | .0022 -0004 

Siemens steel boiler plate, British make..| 31A | .00€0 | .0004 
Ditto Ditto 82A | .0060 | .0004 











may be remarked that this steel connecting-rod has 
only been running about four years. 

24, The fracture of a number of Siemens-Martin 
steel boiler stays on the trial of the boilers of 
H.M. cruiser Melampus, early in May, 1896. 

25. The recent fracture of a steel marine boiler, 
of which the author has cognisance, the plates of 
which split across in the ordinary hydraulic testing. 
26. The fracture of a steel boiler tube which 
lately came under the author’s notice. 

27. The recent fracture of a steamship propeller 
shaft described by Mr. A. E. Seaton, Institution of 
Naval Architects, March, 1896. 

28. The disaster caused by the bursting of cne 
of the cannon of the French battery ship Bouvines, 
at Toulon in July, 1895. 

29. The fracture of the propeller shaft of a large 
steamship in the Atlantic, February 7, 1896. 

The author examined several of the above- 
mentioned fractures by permission (including the 
steel crank axle which broke at Bullhouse, Penis- 
tone, in 1884), or in course of his professional work 
as a metallurgical testing engineer and expert. 
He found in these cases that fracture was induced 
by internal undetectable growing flaws of the 
nature of those alluded to in this paper, apparently 
primarily arising from the segregation of impurities 
in steel. 

Additional information of the tendency of steel 
axles to sudden fracture, apparently from the 
brittleness produced by the deterioration by fatigue, 
is afforded by the unsatisfactory experience with 
steel axles on the railways of India (see remarks 
hereon by Sir AlexanderM. Rendel, K.C.I.E.,M.A., 
M. Inst. C.E., The Engineer, September 19, 1890) ; 
and also on the railways of Australia. 


(Zo be continued.) 





THE NEW YORK ELEOTRICAL SHOW. 
By Dr. Lzonarp Watpo, New York. 


THERE has existed in the United States for some 
12 years a highly important commercial body 
known as the National Electric Light Association. 
It has played an ever-active part in the develop- 
ment of electric lighting in the United States, and 
practically represents every company connected 
with electric lighting in America. 

The scientific side of the work of the association 
has only been of interest in so far as it related to 
‘‘ what might be gotten out of it.” The association 
has just surprised the country by giving a most de- 





lightfully interesting National Electrical Exposition 
in the heart of New York City. Capital and un- 
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RHEIMS THEATRE; DETAILS OF STAGE 


(For Description, see Page 66.) 
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precedented electrical facilities on the part of the | Governor Morton, of New York, deliver a speech 
people represented in the association made pos- | of a few words, and at the end of his speech, saw 
sible an extremely brilliant and edifying opening|him press the golden key with which President 
ceremony ; 12,000 people gathered in the Industrial | Cleveland set in motion the machinery at the 
Building on Monday evening, May 4, to hear! World’s Fair in Chicago. The magnificent new 


Fig.181. 
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phosphorescent incandescent tube light glowed 
about him, and at the same instant, north-west, 
east, west, and south, at St. Paul, Augusta, San 
Francisco, and New Orleans, time guns were fired 
by electrical connection. 

On the Sunday evening preceding the opening of 
the exposition, at half-past ten, a Niagara Falls 
model plant was put in operation by current 
directly from the falls. The Western Union Tele- 
graph Company furnished a copper wire for this 
purpose, and the electrical potential was diminished 
from 260 volts to 135 volts in the 468 miles of con- 
ductor through which the current was transmitted. 
At the exposition the current was received directly 
by a 4 horse-power Crocker- Wheeler motor. 

At the close of the exposition all doubts as to 
its financial support were removed by the announce- 
ment that the individual members who had guaran- 
teed expenses through the organisation of a sub- 
sidiary exposition company, would receive in profits 
between 15,000 dols. and 20,000 dols. The number 
of visitors exceeded 150,000. 

The greater number of exhibits belonged to the 
class of well-known commercial types of machines 
and methods of distribution of current. Conspicu- 
ously absent were models of the heavy locomotives 
recently constructed by such companies as the 
General Electric and Westinghouse for heavy rail- 
road traffic, and models of electric cars for trolley 
traffic. There was one exhibit of a complete 
working model of a three-rail trolley system (the 
Grunow system). The Crocker-Wheeler Motor 
Company showed their new type of multipolar 
machine (see ENGINEERING, vol. ]xi., page 365), and 
the Sprague Electric Elevator Company their system 
of electric elevators (see Fig. 1, page 82). 

Another notable commercial exhibit was that of 
the Lamb system of electric propulsion for the canal 
boats of the Erie Canal. The illustration (Fig. 2) 
shows a model of a large boat connected with 
the moving trolley motor, which in turn re- 
ceives its power from a stationary dynamo, pre- 
sumably at Niagara Falls. Side by side was shown 
a model of the old form of canal boat, with its ropes, 
mules, and driver. 

By far the most interesting part of the exposi- 
tion was that relating to the taking of radiographs 
by the Roentgen rays. The illustration shows 
Mr. Edison’s courteous assistant sitting with his 
foot resting on a pasteboard dry- plate box, 
within which is a sensitised plate. Suspended over 
his foot is a vacuum tube which is illuminated by 
the current from a Wimshurst machine, driven 
mechanically. Another illustration shows the 
vacuum tube, and beside it the tungstate of cal- 
cium screen, which is held to the eyes after the 
manner of a stereoscope, to render visible a coin 
held against it in the operator’s hand, while the 
Roentgen rays are sent through the hand and the 
coin from the opposite side (Figs. 3 and 4). 

A magnificent exhibition by Mr. Moor of the 
new high voltage induction methods of vacuum 
tube lightivg, the fine collection of books and mono- 
graphs on electrical subjects belonging to Mr. 
Park Benjamin, and the highly educational appa- 
ratus contributed by Professor Elihu Thompson, 
with the accompanying explanatory lectures, added 
a character for research and scholarship to the 
entire exposition. Of course there were always 





several hundred pereons waiting in line to enter 
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the dark-room and see the skeleton of their hands 
revealed by the radiograph, and perhaps this single 
feature insured the financial success of the exposi- 


tion. 








CONSTRUCTION IN EARTHQUAKE 
COUNTRIES. 
By Joun Mite, F.R.S. 
(Continued from page 3.) 

Roofs.—When a building with a heavy roof is sud- 
denly moved forwards, the roof by its inertia tends 
to remain at rest (Fig. 3, page 74). The result of this 
is that the walls pass beyond the tie beams of the 
frames and there is a collapse, or else there is a ten- 
dency to cause a fracture between the lower parts of 
the walls, which have moved quickly, and the upper 
parts, which, being constrained by the superincum- 
bent load, have not sensibly altered their position 
(Fig. 4). The damage resulting from the former of 
these actions may be minimised by allowing tie 
beams, resting upon wall-plates, to extend across the 
whole width of the walls, or at least to reach two- 
thirds across their thickness. The second form of 
disaster may be mitigated by using light roofs, and 
by giving them a certain freedom. Roofs which 
are of considerable span in the old Engineering 
School (Kobudaigako), Tokio, were built so that 
they rested freely upon the supporting walls, so 
that the latter for horizontal displacements had not 
to carry the superincumbent load. Although during 
the last 20 years they have experienced many severe 
shakings, hitherto they have remained uninjured. 

In Japan, we find that temples and other large 
buildings with heavy roofs have beneath the sup- 
porting timbers and the superstructure a multi- 
plicity of timber joints forming corbel-work, which 
at the time of an earthquake yields, and therefore 
does not communicate the whole of the motion from 
the parts below to those above. 

In the great earthquake of Ansei, 1855, so far as 
I am aware, the whole of these buildings remained 
intact. 

In 1891, however, although it was seen that 
temples stood better than other buildings, still 
in the epifocal region many of them fell. 

Roof trusses should be light and rigid, and for 
spans exceeding 20 ft. the use of iron has been 
recommended. Most certainly they should not rest 
immediately above points of weakness such as may 
be formed by openings in the supporting walls, 
but should be carried on wall-plates, The roof it- 
self should not be too steeply pitched, it being a 
common experience that such roofs may loose their 
covering of tiles or slates, while the coverings of 
neighbouring buildings with flatter roofs have not 
been disturbed. 

If tiles are used on a roof because they are 
heavy, it is necessary that they should be properly 
secured, especially near the eaves and along the 
ridges. In some regulations where tiles have been 
admitted, it is specified that in such cases above 
the ceiling there shall be a floor of planks, but 
even then they have only been allowed for build- 
ings not more than one storey in height which are 
not habitations. 

Tron, zine, and felt have been recommended as 
covering materials. As has been well illustrated, 
in Manila the difficulty with roofs made of sheet 
metal is to secure them so that they shall not be 
disturbed during severe gales; and, secondly, to 
protect the interior of the house against heat. In 
Manila, where typhoons are frequent and the heat 
is great, the first end is attained by a special system 
of bolting, while the latter is attained by two or 
even three false ceilings. 

The Ischian law does not prohibit the use of 
terrazzo or flat roofs, but it provides that the 
framing of the same shall be strong and covered 
with materials that are fairly light. The Commis- 
sion on whose reports these regulations were 
founded condemned such roofs. (For building 
regulations in earthquake countries, see Trans. 
Seis. Soc., vol. xiv. ) 

Walls and Oolumnar Structures like Chimneys 
and Piers and for Bridges.—Walls, like chimneys, 
should be light and strong. If heavy, and especially 
if loaded in their upper parts by copings and balus- 
trades, they may be fractured and shattered by 
their own inertia. The height to which walls may 
be taken with safety depends upon the material 
of which they are constructed, the nature of the 
roof, &c. In Ischia it was suggested to limit build- 
ings to two storeys, or a height of 7.5 metres 





(24.6 ft.). The regulations, however, give 10 metres 
(32.8 ft.) as a limiting height, and they must be 
of simple masonry or tuff to a height of 4 metres 
(13,12 ft.), with a thickness of 0.70 metre (2.30 ft.). 
The committee suggested that external walls should 
be at least 0.30 metre (0.98 ft.) in thickness, and 
that their uniformity should in no way be broken 
by openings for chimneys, pipes, &c. 

The Ligurian regulations allow three storeys 
above the cellar, and a height of 15 metres (49.2 ft.). 
The walls, if not built on the barrack system, should 
be at least 60 centimetres (23.6 in.) thick, and have 
a batter of one-twentieth of their height. The 
Norcian regulations allowed two storeys above the 
cellar, and a height of 8.5 metres (27.88 ft.). IRfa 
third storey existed it was to be destroyed. The 
walls were to be thicker than ordinary, and their 
thickness was to vary with the material employed, 
and the height of the structure. 

In Manila masonry walls of ordinary dwelliogs 
only reach the first storey, the upper storey being of 
timber. The walls for public buildings, however, 
may be higher. The regulations specify that the 
upper walls must not rest on a floor. 

The length of a wall should not exceed twice its 
height unless supported by a buttress. The latter 
might be used at intervals not greater than twice 
the height of a wall. Its thickness must be one- 
fifth of its height. Outside walls, transverse walls, 
and buttresses must be well united, while the 
corners of buildings should be supported by 
buttresses. 

It would appear that the system of building with 
an upper storey of wood resting on, and not built 
into, the supporting wall, and a light roof, ought to 
do much towards insuring the stability of a building. 
The weight of ordinary masonry may be reduced by 
the adoption of hollow bricks. 

A very important point not to be overlooked is 
to give the walls forming the ends of a long line of 
buildings additional strength, it being not an un- 
common experience to find that the end wall of the 
last house in a row has been shot forwards like the 
last truck on an uncoupled train which has been 
bumped at its other end by a locomotive. Walls 
made of stone or brick as a facing to a heavy 
internal wooden framing, often seem to suffer 
badly, the latter by its movement entirely destroy- 
ing its outside covering. In a similar manner a 
covering of tiles on the face of a wooden building 
may be shaken down, and the same remark even 
applies to a heavy covering of plaster. If it is neces- 
sary to face a frame building with any materials, 
unusual security must be given to their attach- 
ment. 

Experiment has shown that when a column stand- 
ing vertically on a truck to which it is firmly 
attached is moved quickly back and forth, a certain 
rapidity of motion is at last reached when the 
column is fractured at or near its base. A still 
quicker motion is necessary to cause the broken 
column to fall. From a diagram of the motion of 
the truck, the acceleration experienced at the time 
of fracture has been calculated, and the following 
formule are based upon experiments of this nature. 

Calling this acceleration a, then the relationship 
of this to the dimensions and the strength of the 
column may be expressed as follows : 

a-19FAB 
16) “ONY 





where 

F = the force of cohesion, or force per unit surface, 
which, when gradually applied, is sufficient to 
procure fracture. 

A = area of base fractured. 

B = the thickness of the column. 

f = height of centre of gravity of the column above the 
fractured base. 

W = the weight of the portion broken off. 


The quantity F which was determined in a 
testing machine varied in the columns which were 
broken between 4 lb. and 14.8 lb. per square 
inch, corresponding to which different values for a 
were obtained. Out of 14 experiments, the values 
obtained for a in 12 cases were fairly compar- 
able with the values for the maximum accelerations 
calculated from the diagrams of motion. From 
this formula, a second formula showing the height 
to which a wall may be built capable of resisting 
an assumed acceleration, was obtained. 

It may be written x = vee, in which x = the 
height of a wall and w the weight of a cubic inch of 
brickwork, or .0608 lb. 

From this ast formula, assuming the greatest 








acceleration we may expect in a district, which for 
illustration may be taken at 1000 millimetres per 
second, we can determine the height to which a 
column or wall of given section, and made of 
materials with a known tensile strength, may be 
carried above its foundations, and be just able to 
withstand the given motion. 

For example, a column 2 ft. square of brick, 
having a value for F of 15 lb. per square inch, 
would just be on the point of fracturing if it was 
11 ft. 7 in. in height. 

In the practical application of this formula, it 
must be remembered that it is an easy matter to 
obtain a very much larger value for the strength 
and a much less value for the weight of the 
materials employed than those taken in the 
illustration. 

Further than this, it is not necessary that the 
wall or column should be of uniform section from 
base to summit. After an actual earthquake the 
fracturing at the base of columnar structures is 
often very pronounced, being well illustrated by a 
series of piers carrying a railway bridge across a 
river. 

If the piers are of cast iron, circular in section, 
and filled with concrete, a few of the shorter of 
those near the river bank may stand intact ; a short 
distance out, where they are longer, all will be 
fractured near the base; while near the centre of 
the river, where the columns are taller but still of 
the same section, not only will they be fractured 
at their base, but they may be overthrown and 
broken into fragments by their fall. It may here 
be remarked that structures of this description have 
in Japan been entirely replaced by masonry. With 
the masonry, although the destruction is not so 
great as it is with cast iron, it nevertheless is simi- 
larly distributed ; the short piers near the banks 
may stand, while the longer piers in the centre of 
the river may be fractured at their junction with 
their foundations, ; 

Inasmuch as the short piers which have with- 
stood a shaking have approximately the same 
general form and cross-section as the taller piers 
which have failed, the idea suggested itself that if 
a portion of the material used in the construction 
of the former had been added to the latter, all 
destruction might have been avoided. 

A partial illustration of the distribution of 
destruction was shown by the varying amount of 
fracture and displacement shown in the piers of 
the bridge crossing the River Kiso, to which 
reference has been made. 

A similar illustration was to be seen in the piers 
of the railway bridge crossing the River Nagara. 
These piers were composed of groups of hollow 
cast-iron columns, each 2 ft. 6 in. in diameter and 
1 in. thick, which were filled with concrete. Five 
of these columns, strongly braced together, formed 
a pier, which carried about 185 tons. Although 
the average height of these piers above the river 
bed was 20 ft., those near or on the shore of the 
river were very much shorter than those in the 
middle of the river. After the earthquake of 1891, 
the central part of the bridge totally collapsed, 
whilst to the right and left of the ruin, although 
the cast-iron columns were fractured, the amount 
of destruction was less, and on the banks the piers 
remained upright (Figs. 5 and 6). 

It may be mentioned that these bridges, which 
were designed and erected under the superintend- 
ence of Mr. C. A. W. Pownall, Mem. Inst. C.E., 
had repeatedly withstood the effects of dangerous 
floods, and the effects of typhoons which had over- 
turned locomotives. To break up the piers of the 
Kiso, preparatory to rebuilding, it was necessary to 
employ dynamite. Because yielding first shows 
itself at the base of a column, it is evidently 
necessary that its lower section should be of greater 
dimensions, or be built of stronger materials, than 
that which comes above it, or, to extend our idea, 
every horizontal section of the structure should be 
sufficiently strong to resist the effects of the inertia 
of its superstructure. 

In a square column, for example, where « = 
half the dimensions of any given section whose dis- 
tance from the top is y, then for a of our original 
equation to remain constant, 


y= 102F B» 
aw 


If the column has a circular section, 


Tf it is rectangular, 
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y=4 Fy 
aw 


From this it is seen that, with the same dimen- 
sions of base and height, the strongest column is 


the one with a square section. 


As an illustration, for the column with a square 


section suppose 
a = 1000 millimetres per second, 
¥F = 5 lb. per equare inch, 
w = 0.0608 lb. par cubic inch. 


also obtained greater security by using a stronger 
cement in the lower portions of the piers than 
in the higher. A building with walls of a form 
approximating to the formule has been erected 
by Professor Tatsuno, to be used as a small 
observatory in the university grounds. Although 
this latter building forms an excellent object-lesson, 
on account of the excessive use of materials it re- 
quires, it is not to be recommended as a type of 
structure for an ordinary dwelling. 











Fic. 3. Sakata Eartuquake (Omov), Octoper 22, 1894, 














To be on an eminence at the time of a stron 
earthquake, as many of my friends have been, an 
see tall chimneys swinging until they fall to join 
the ruins of the smaller chimneys from the dwell- 
ing-houses, is a sight which I regret never having 
witnessed. All that I have seen are the results, 
and the similarity of these is very striking. 

Some builders have strengthened the weak sec- 
tion of their chimneys with hoops of iron, but it is 





not likely that such support will materially miti- 

















7, 











Fic. 5. Nacara Barner, 1891. 


Then with x and y expressed in inches, 
y? = 81002. 


The outline of this column, which is parabolic 
in form, is shown in Fig. 7, page 76. 

In practice its upper portion would naturally be 
cut off, while its sides would be stepped or run up 
in straight lines. Very many piers following these 


laws have been built by Mr. C. A. W. Pownall, 
M.I.0.E., on the Usui Railway in Japan, who in 
addition to approximating to the required form, 





The next class of structures to be considered are | 
tall chimneys, which in certain towns in Japan, like | 
Osaka, are already covering the temples with a | 
canopy of smoke, and giving to the city a Sheffield- 
like appearance. These are circular or rectangular 
in section, slightly tapering, and occasionally 
buttressed on the outside. Whatever their form 
may be, when well shaken, after waving back and 
forth through a distance of several feet, nearly all 
fracture to a great extent vertically, and then col- 
lapse at about two-thirds their height. 











Fic. 6. Nacara Briper, 189]. 


gate disasters. After the earthquake of 1890 three 
chimneys which stood amidst their ruined neigh- 
bours, and are therefore deserving of notice, were 
constructed by Mr. J. Diack, of Yokohama, who, 
rather than looking to obtain rigidity by means of 
hoops of iron, obtained a transverse elasticity by an 
ingenious system of longitudinal iron bonding. 
In many instances masonry has been discarded in 
favour of iron, and where this material has not been 
entirely employed, it has been used for the upper 


_ third or half of a chimney. 
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COMBINED POWER AND LIGHT ELECTRIC PLANT, HAMBURG. 
é CONSTRUCTED BY MESSRS. SCHUCKERT AND CO., ENGINEERS, NUREMBERG. 
: (For Description, see Page 76.) 
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At the Kanegafuchi cotton mill, in Tokio, there 
is an iron chimney of about 150 ft. in height, with 
a diameter at the base of about 12 ft. or 15 ft. It 
is lined with bricks, and receives additional support 
from radiating ties of iron rods. 

On June 20, 1893, when most of the tall chim- 
neys in Tokio were fractured, all that happened 
here was the snapping of one of these ties. If 
masonry has to be employed, the only escape from 
disaster, over and above the system of construction 
introduced by Mr. Diack, appears to be the appli- 
cation of the principles formulated for the piers 
of bridges, the reduction of top weight, the use of 
hollow bricks, and giving to the weak section a 
strength greater than that which has hitherto been 
considered necessary. 

An engineering acquaintance of mine who was 
censured for the badness of the mortar he had em- 
ployed for a tall chimney that had totally collapsed, 
defended himself by the remark that had he used 
a better quality of cement, the chimney, instead of 
falling as a heap round its foundation, might have 
toppled over and destroyed the neighbouring 
houses. 

The defence, although characterised by a naive- 
ness almost amusing, suggests the idea that, when- 
ever possible, tall chimneys should be located so 
that if they must fall they shall create the least 
amount of ruin. With householders, after an 
earthquake, it is not the loss of their chimneys 
which they regret, so much as the loss the chimney 
— created by crashing through a roof and several 

oors. 
That a tall chimney may stand better by itself 
SOMES: = —" a than if it is in any way tied to a neighbouring 
Hamsure AND ALrona Company. building, was well illustrated at the Yokohama Iron 
Works: in 1880, when a chimney was cleanly cut in 
two by an iron band which had been placed round 
it and tied to a neighbouring building. By itself 
the chimney might have stood, but in consequence 
of its movements not synchronising with those of 
the building to which it was fastened, it was de 
streyed. This last illustration, showing how de 
struction may occur in consequence of a non- 
synchronism in vibrational motion of two structures 
which are connected to each other, Jeads to a con- 
sideration of the manner in which the chimneys of 
ordinary dwellings are destroyed. 
It often happens that after an earthquake of 
moderate severity, almost every house in a town, 
although it has not suffered any other appreciable 
damage, has either had its chimneys shattered, 
rotated, or shaken down, and the point at which 
they yield is almost invariably at their junction 
with the roof. 
The first writer in Europe who recognised that 
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one portion of a building might destroy another, 
in consequence of a want of synchronism in their 
movements, was Bertilli, who referred to the matter 
in 1887. 

In Japan the same subject had been written 
about, experimented upon, and rules adopted to 
obviate the cause of destruction since 1880. In 
that year Yokohama lost its chimneys, in con- 
sequence of the wooden framing of the houses 
swinging against them. Crooked as the chimney 
of a dwelling-house usually is, if freed from the 
surrounding building it will withstand a shaking of 
considerable violence. That this was the case was 
seen in a series of exceedingly unstable-looking 
chimneys, which in consequence of a fire prior to 
the earthquake of 1880, had been left standing. To 
the surprise of all who saw them, they remained 
standing after the earthquake, which destroyed 
nearly all the chimneys in their vicinity. 

The rules regulating the construction of chimneys 
are but few. The Ischian law states that they 
should be isolated from the walls; that of Liguria 
that they should not be in the walls, not connected 
with the building, and low. Chimneys not being 
much required in Manila, nothing is said about 
them. Experience in Japan has taught house- 
holders to build their chimneys as short and thick 
as possible, to allow them to pass freely through the 
roof, and not to load them with heavy coping stones. 
After the experiences of 1879 and 1880, many of 
the residents in Yokohama materially altered the 
form of their chimneys. In 1887 these buildings 
did not suffer, the buildings which did suffer chiefly 
being those put up subsequently to 1880, and with- 
out any regard to the experience of previous years. 

From this time up to 1894, although from time 
to time a solitary chimney was shattered, the ex- 
periences of 1880 were forgotten, and for the sake 
of architectural appearances a new crop of chimneys 
with their heavy copings and ornamental tops 
grew up. 

On June 20, 1894, these all came down, 
and now brick shafts are terminated at the roof, 
from which they are continued upwards, with an 
iron superstructure, some of which in form and 
colour are barely distinguishable from their dan- 
gerous brick predecessors. Although it might be 
argued that a building really supports a chimney 
up to its weakest point, and therefore it gives way 
at its junction with the roof in consequence of its 
own inertia, which in part may possibly be true, 
the balance of evidence seems to indicate that a 
chimney and a house may be mutually destructive. 


Rotation or CoLuMNAR STRUCTURES. 


A form of destruction particularly noticeable in 
cemeteries is due to the overturning or rotation of 
tombstones and monuments, to obviate which it is 
necessary toallow each stone column to rise from 
a socket cut in its pedestal. If there are series of 
stones one above the other, these are connected by 
bonds and dowels. That the rotation of stone 
columns or a fractured chimney-top did not imply 
any rotational motion of the earth, but was due to 
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a rectilinear movement, was first demonstrated by 
Professor T. Gray. If a light but tall rectangular 
box is placed ona table to which a rectilinear vibra- 
tory motion can be given, it will be observed that 
there will be no rotation if one face of the box is at 
right angles to the direction of the motion. If this 
face be placed obliquely to the direction of motion, 
then there will be rotation, and the direction of 
rotation will vary with the degree of obliquity. 
Thus, in the figure representing the plan of a 
column. a back and forth motion in the direction 
aaor bb will only cause the box to rock on its 
edges. A similar motion in the direction ¢ c will 








also cause the box to rock on its corners, and theo- 
retically there should be no rotation. 

A continued movement in any direction between 
aa and cc will cause right-handed rotation, while 
if it be between b b and cc, the rotation will be 
left-handed (Fig. 8). 

The explanation lies in the fact that the force 
due to the inertia of the column, acting in any 
direction O F opposite to that of the direction of 
shock, may be resolved into two forces at right 
angles to each other, one along OC tending to 
tilt the column on its corner, and the other to turn 
it round. After the earthquake of 1880 the writer 
observed that parallel rows of similar columns in 
the Yokohama cemetery rotated in the same direc- 
tion, and that direction of rotation therefore indi- 
cates possible directions of movement. 


(To be continued ) 





COMBINED LIGHT AND POWER 
PLANTS. 
(Continued from page 45.) 

Fia. 6, page 75, shows in diagrammatic form, the 
connections of the main switchboard in Hamburg, 
and also the connections of one of the sub-stations 
which are erected in various parts of the town and 
from whence current is distributed, both for light- 
ing and traction purposes in the neighbourhood of 
each station. The batteries of accumulators at the 
central power station can furnish a current of 1000 
amperes at 250 volts. There are at present in- 
stalled two such batteries of 140 cells each, and 
there is room for a third one. The capacity of each 
of these batteries is 1570 ampere-hours at 520 
amperes discharge, and 405 amperes charging rate. 
The current is furnished to various sets of bus-bars 
at pressures of 220, 250, and 600 volts for lighting 
purposes, as well as to another set of bus-bars from 
which the current is taken exclusively for tramway 
work, at from 540 to 600 volts. The bus-bars 8S 1, 
Fig. 6, serve to supply the current for the feeders 
for lighting purposes in the neighbourhood. S2 
charge the batteries and also furnish the supply for 
feeders. S3 furnishes a current of 600 volts at 
which pressure current is supplied to sub-stations. 
$4 furnishes the current for tramway purposes. At 
the present moment, of the dynamos in the station, 
six are wound for 546 volts, and two are wound for 
250 to 300 volts. 

The lighting is on the three-wire system, but the 
third wire is only connected to the centre of the 
two batteries. The regulation of the tension of 
the feeders is effected on the outside cables. The 
accumulators possess, therefore, two charging and 
two discharging switches. The armatures of the 
generators are Gramme wound in notched cores, 
and the pole pieces, after the magnet coils have been 
slipped in place, have pole shoes screwed on. The 
phases of these are cut on a slant in the direction 
of the shaft, the object of this being to reduce 
sparking at the brushes. Carbon brushes are used 
throughout. An extremely ingenious system is 
utilised at the sub-stations for subdividing the power, 
which arrives at a pressure from 500 to 600 volts to 
four currents, each one at a pressure of 110 to 125 
volts. Atthe present moment six sub-stations have 
been provided for, the farthest one being three miles 
from the central station. To reduce the pressure 
an arrangement shown in diagrammatic form in Fig. 
7 has been devised, and which consists of having 
two batteries of accumulators and two motors 
wound for 125 volts, and each of the latter is direct 
connected to adynamo, which furnishes current at 
125 volts. Each motor reduces the pressure to 
125 volts, which pressure is transformed in the 
dynamo to a current furnished at a pressure of 125 
volts. By this means it will be seen that four 
currents are generated at 125 voltseach. A battery 
of accumulators sufficient to give a pressure of 250 
volts is supplied in each transformer station. The 
great advantage of the systemis that only half the 
current has to be transformed down, which, of 
course, reduces the losses due to transformation by 
half. Another advantage of this system is that by 
regulating the field of the generator a higher or 
lower potential can be obtained. 

The tramway companies of Hamburg were 
allowed by the corporation to erect the overhead 
trolley wire, the only conditions set being that they 
would buy power from the existing electric light 
works. The annexed Table gives results relative to 
this tramway. 





| Working Expenses in Pence per Car-Mile of the Hamburg 


Electric Railways and Tramways. 


Receipts ... Le Sse 170,2487. 10s 
Total passengers carried aa ‘sie , 164,237 
Receipts per car-mile, 1894 and 1895 8.248d. 
Ratio of expenses to receipts 48 per cent. 
1895.—Cost per Car-Mile. 
Wages of conductors, motormen, in- 
spectors, &c.... ae eee es 1.327 
Current per car-mile aa sic ne 881 
Repairs to motors, trucks, and axles, 
and cleaning “ a 315 
Lubricants and oils 022 
Inspection and supervision 025 
Maintenance of overhead line 058 
Renovation fund ... _ 192 
Sinking fund sas = -403 
Interest on capital stock ... = 55 269 
Amount paid to contractors for guarantee 192 
Amortisation of electrical equipment ... 288 
3.972 
Increase in receipts over previous 
a when the lines were worked 
y horses as a : 34 per cent. 
Rolling stock (motor cars) 360 
Closed trail cars Bs 417 
Open ‘ - ae 25 
Length of single track in miles ... 103 
Passengers carried by electric cars... 7,108,973 


This company paid last year a dividend of 5 per 
cent. Out of a total of 29 million passengers carried 
on the whole system, over seven millions were 
carried by electric cars, and whereas a perceptible 
decrease has taken place both in the passengers 
carried and receipts on the horse line, the contrary 
has been found to be the case on the electric lines, 
where the number of passengers carried has in- 
creased 32 per cent. since the introduction of the 
electric system, and the electric car receipts have 
increased 34.9 per cent. The company employs 
2177 persons. The concession has 27 years more 
torun. The current for running the overhead line 
is taken from the electric light works, which belong 
to another company, to which the monopoly of 
furnishing electricity both for lighting and power 
has been granted by the corporation. Should this 
lighting company, through any fault of its own, 
stop the tramway company from running cars, it is 
bound to pay 9d. to the tramway company for 
each car-mile which the latter has been unable to 
run. The tramway company in its turn guarantees 
to buy at least 24 million Board of Trade units per 
annum, the rate of charge being 1.56d. per unit. 
Should 2} millions be exceeded, the price falls tc 
1.5d. per unit. The corporation pay the tramway 
company 20 per cent. of the cost of the current 
consumed, this being the amount paid by the light- 
ing company to the corporation for their concession, 
which reduces the actual cost per unit to the tram- 
way company to 1.25d. 

As a matter of fact, the amount of energy con- 
sumed by the tramways last year was very nearly 
six million units. The cars are exceedingly well 
lighted by means of ten 16 candle-power incande- 
scent lamps. All the motor cars are furnished 
with ‘‘G. E.” 800 motors, and the whole system 
was equipped by the Union Elektricitiits Gesell- 
schaft of Berlin. The tramway company have re- 
laid the whole of their tracks with heavy girder 
rails weighing 107 lb. per yard. 

It has been found that 1.3 kilogrammes of coal 
is burnt under.the boiler for each kilowatt fur- 
nished at the switchboard, and 6.2 kilogrammes 
of water are required per effective horse power. 
The coal burnt is Welsh coal, and costs 18.80 
marks per ton delivered at the power-house. 

Besides the tramway owned by the Hamburg 
Tramway Company there is another line owned by 
a separate company, and which runs from Hamburg 
to Altona. This line was equipped entirely by 
Messrs. Schuckert and Co. ‘The cars are very 
handsome; one of them is shown, Fig. 8. The 
motors used on these cars have their framework 
made of cast steel. They are of the four-pole type, 
with Gramme ring armatures, and entirely boxed 
in. Figs. 9 and 10 are outside views of the motor. 
Each pole has a magnet winding round it. The 
armature is wound in 67 sections, each section 
having 12 turns. 

Series parallel controllers are used, which are 
so arranged as to act as electric brakes when 
turned backwards, and these are always used, the 
ordinary hand brake being kept as a reserve. It 
will be noticed that the bottom of the trolley 
arm is protected by wooden casing ; this is done in 
order to avoid short circuits should telephone 
wires break off and fall across the car roof. The 
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total length of this line is some 10 miles. For 
some miles inside the town these cars pass over 
the track of the Hamburg tramways, and for the 
distances run on these lines they have to pay so 
much per car-mile, 

When they get upon their own lines they take 
current by meter rate, some from the electric 
supply works already described, and some from 
the electric works of Altona. This system has 
given such satisfaction that the Altona Company 
are now busy transforming all their horse lines into 
trolley lines. 

(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 7. 

Tue American iron trade has taken a nap for a few 
weeks, and while it is asleep a few facts can be men- 
tioned concerning it. The steel billet pool thus far 
has had no voice whatever in the fixing of prices for 
billets. What it may do later on isa matter of con- 
jecture. It was formed three months too soon, and 
some consumers think much longer than that. New 
conditions are arising. Open-hearth steel production 
is bound to be largely increased during the next few 
months. The tinplate industry desires to be inde- 
pendent of monopoly prices for billets, but the billet 
combination will not reduce prices until after three or 
four open-hearth plants are built. The coke mono- 
poly is naturally and properly stimulating coke pro- 
duction in competing fields, and the railroads interested 
in hauling coke to Chicago and the north-west are 
vainly endeavouring to discourage this production by 
reducing freight rates on Connelsville coke, but the 
work will goon. Carnegie’s 40-mile connecting rail- 
road will be constructed to deliver lake ores to his 
mills at less cost, but he will keep up coke quotations 
on his western customers, The nailmakers have 
screwed prices up to the highest point. Structural 
iron and steel makers charge 4.00 dols. above competi- 
tive prices. Pig-iron makers would combine if they 
knew how. Meanwhile the Amalgamated Association 
is vainly asking for more pay. The Republican party 
has swung itself under the Wall-street banner, but the 
people of the interior will rebel as fast as they can 
organise, though not in time to affect the success of that 
party in the November election. Prices of iron and 
steel are low, and demand is weak. This is the season 
of the midsummer suspension for repairs and vacation, 





DECIMAL AND METRIC SYSTEMS. 
To THE EprroR oF ENGINEERING. 
S1r,—There appears to be not much difference of opinion 
among engineers respecting the advisability of the adop- 


tion of a decimal system of measures and corresponding | Th, 


weights, but with respect to the length standard to be 
adopted there is by no means such general agreement. Of 
course these two questions are not necessarily ineeparable, 
but, practically speaking, there is no doubt that when a 
decimal system of measurement and corresponding weights 
is adopted, there should be, if practicable, a standard 
adopted acceptable by the majority of those who are 
practically affected thereby. There seems to be consider- 
able weight of opinion in favour of the French metric 
system being adopted. This appears to be based on two 
considerations : 

1, The difficulty which foreign buyers have in judging, 
from a commercial standpoint, the comparative size of 
machinery and other articles made to, and listed in, 
English dimensions, 

2. The absence of an international system of weights 
and measures. These considerations doubtless are very 
important, but on the other hand it is to be remembered 
that the adoption of the French metre of 39.3703 English 
inches would render useless the Whitworth and Nellers 
screw gauges, and diameter and length gauges based on 
the English inch, and almost universally adopted in the 
British Empire and America. Not only so, but the Whit- 
worth screw gauges are to some extent actually in use on 
the Continent, where the French metric system is other- 
wise adopted. 

Tt will not be denied that by far the greatest number of 
mechanical constructions of every kind have been and are 
now being constructed, based upon the English inch and 
the corresponding standard gauges. Does ib not, then, 
seem meron. unreasonable from this point of view to ask 
that the great majority should give way to the minority, 
and that also when it cannot be denied that there is not 
such a generally spread system of standard gauge working 
in connection with the French metre, as there is in con- 
nection with the English inch. 

With regard to international gauge working, this is 
really not a matter of much practical worth, for it is 
very seldom indeed that one part of a machine is made in 
one part of the globe and another part to be associated 
with it made in another; but even on this ground a much 
larger area is covered by standard gauges based on the 
English inch, and of course without working gauges care- 
fully based on and referred to original standard gauges 
there cannot be actual gauge working with a standard of 
measurement even so universally adopted on paper. 

There remains, then, what may be called the com- 
mercial question, that is, the advisability of using such a 
standard of measure and associated weight as will lead 
to practically accurate conceptions in the mind of the 





buyer in respect to what he wishes to purchase. The 
writer is convinced that aslight variation in the length of 
& measure to be denominated a metre would be of not the 
slightest objection in regard to this matter, and he speaks 
from some little experience in dealing with inquiries sent 
from abroad, and given on the French metric system. 
Oa the whole, he would suggest the adoption of a standard 
of length of 40 English inches, which differs by only 7th 
of its length from the French metre; and for all prac- 
tical purposes from a commercial standpoint would ba 
quite as advantageous, and, in fact, on the part 
of foreign buyers, would be a little gain; as, for in- 
stance, if the buyer specified a pair of engines with 
low-pressure cylinder 1 metre in diameter, he would 
really get 40 in. instead of 398 in. The enormous ad- 
vantage of the 40-in. metre would be that it would con- 
serve practically the whole of the Whitworth and Sellers 
screw gauges and the various diameter and length gauges 
based on the English inch, and which constitute so large a 
majority of the standard gauges actually in use allover the 
world, and based on which there is such an enormous 
majority of mechanical constructions now existing, and 
now in progress of construction. 

The writer is not oblivious to the important question 
of the measurements and weights used in physical investi- 
gation, but after all this does not affect engineers and me- 
chanical constructors in anything at all like the serious way 
that the destruction of his workshop standards and gauges 
would do. It is hardly worth referring to the question of 
the physical basis of the French metre. This has long since 
been shown to be entirely imaginary, and the French 
metre is as merely empirical a standard as the English 
yard ; indeed, if we may take Sir John Herschel as an 
authority, the English inch has a more accurate physical 
basis than the French metre. 

Reference may suitably be made here to the question 
of money standard, and even on the part of those who 
advocate the adoption of the French metre there is hardly 
any difference of opinion in regard to the necessity of re- 
taining the English standard of value, the pound sterling 
(but of course decimalising it), and the writer would re- 
spectfully submit that there is quite as much reason, if 
not more, to retain the standard of length of the English- 
speaking peoples as to retain the standards of value of the 
British nation, and makes bold to say that a much less 
serious interference with the real wealth of the country 
would be involved by adopting the foreign standard of 
value than by adopting another system of measurement 
absolutely unconformable to our present system. 

Iam, Sir, yours faithfully, 

Gloucester, July 9, 1896. WIit1Am Sisson, 





THE ‘‘ DRUMMOND CASTLE.” 
To THE Epiror oF ENGINEERING. 

Siz,—Your correspondent under this heading refers 
to the oft-repeated fallacy that the boilers of a sinking 
vessel explode when the steam is on them, and he further 
asks for information on this matter. I am pleased to say 
that I can furnish two cases that have come under my 
immediate notice that will, I think, be useful to him. 

1, A steamer was taking up her anchorage and struck 
a pile, which went through her bottom in the boiler-room. 
e tide was running very strong at the time, and taking 
a list, she swung round on the pile, and thereby enlarg- 
ing the hole, came off, and in five minutes went down in 
deep water. At the time of sinking there was 80 lb. 
pressure per square inch on the boiler, which was a double- 
ended one, 14 ft. diameter by 17 ft. long, with three Fox 
corrugated furnaces in each end. The donkey boiler was 
also under steam, but the ones was only about 50 lb. 


at the time of sinking. This vessel was raised, and the 


which are published in several books, bud are generally 
ignored when dealing with the strength of thin cylinders. 

hese equations clearly establish that a new modulus of 
elasticity (greater or less than Young’s, according to 
directions of stress) is introduced. Thus the material is 
made ‘‘harder” or “softer,” as the case may be. In 
plain cylinders, subjected to internal pressure, ib is made 
**harder,” thus affects the material unfavourably by 
increasing the stresses due to unequal expansion and con- 
traction, and making it more liable to fracture, The 
ring seams of egg-ended boilers are generally the same 
strength as the longitudinal ones ; this reaction, perhaps, 
to some extent, explains why they almost invariably 
fail at the ring seam. 

Given Young’s modulus and the factor for volume strain, 
the reaction can be easily calculated as regards strains 
due to stress, or vice vers@. Beyond that, however, owing 
to very little being known about the reaction among the 
molecules of material, we cannot investigate by mathe- 
matics, aud I believe we are quite safe in treating those 
who profess to go further as on a par with those who 
profess to have found perpetual motion. 

While that is the case, what we do know seems to point 
to the reaction giving increased strength. My object in 
writing to you was to endeavour to find out if this matter 

ad ever been experimentally investigated. Mr. Keel- 
hoff, however, has endeavoured to throw the mathematical 
wet blanket over the subject. Owing to this, I regret 
that in my last I was led into side issues. I, however, 
suggested that as far as practicable the matter should be 
dealt with in plain English. Mr. Keelhoff in his reply 
quotes Latin, refers to a proverb, and perverts my re- 
marks on volume, strain, and some other points. One 
thing, however, he tells us plainly, that is, that his inves- 
tigation was based on a ‘‘formula.” It is one based on 
experiment that is required. 

e@ accuses me of using ‘‘an uncourteous tone.” I 
confess I handled his contribution somewhat roughly, 
but no more ao than it deserved. Courtesy demands that 
when any one takes part in a discussion introduced, that 
he should use language that the introducer and the 
audience understand. Mr. Spence introduced the 
subject of strength of short boilers ; Mr. Keelhoff entered 
the discussion using language that he knew Mr. Spence 
would not understand, and probably the number of your 
readers who intelligently read his articles could be 
coun’ on a man’s fingers. He refe me to this. 
This system of throwing the mathematical wet blanket 
over subjects is getting far too common, and I think a 
little plain speaking on the matter is advisable, and I 
have tried to call the matter by its proper name in a plain 
manner, 

Yours faithfully, 

July 11, 1896. H. Hie 





BALL BEARINGS FOR GEARING. 
To THe Eprrog or ENGINEERING. 

S1r,—I have occasion to design some light gearing that 
will not come in for too much care in oiling, and Lae 
to use fixed spindles and ball bearings in the wheel 
bosses. Will you, Sir, or one of your readers experienced 
in the use of such bearings, kindly advise me if a length 
of bearing equal to 14 times the diameter of spindle will 
work, or if it is essential that the bearing longer ? 
Literature on the subject is scarce, and I should esteem it 
a favour to be referred to such as is available. 

Tam, Sir, yours truly, 





Tue Exxorric Licht at CHELMsrorD.—Diffculties 





boiler was found to be in perfect condition, as it was 
tested by hydraulic pressure to 120 lb. On the other | 
hand, the donkey boiler, which was a much older boiler, 
and had several patches in the furnace, leaked at all the | 
patches with less than 50 lb. on it. 

2. A steam collier was proceeding up a river, was run 
into in her engine and boiler room, which was at the after 
end of the vessel, and she went down with full pressure 
on the boiler of 80 1b. in 15 ‘minutes, although the after 
end of the vessel was under water in three minutes. In 
this case there was a great outburst of water from the 
engine-room when the vessel sank, and it was remarked 
by onlookers that the boiler had burst. When the ship 
was raised there was no apparent damage to the boiler in 
any shape, and it stood the full hydraulic test of 120 lb. 
per square inch without a weep of any kind. 

In referring to the case of H.M.S. Victoria, there I am 
of opinion that either the steam pipes gave way by the | 
boilers moving from their seats, or that the boilers rolled 
out of their seats, but, be itas it may, the most common- 
sense theory would be that the water rushing into the 
furnaces would quickly be turned into steam, and this 
steam would either find its way upwards through the 
tubes and uptakes, or else by blowing open the fire and 
smokebox doors, and as the water would probably not 
reach all the firebars at the same time, a series of genera- 
tions of steam would take place, and the apparent explo- 
sions would be continued for some time. 

Like your correspondent, it seems to me that if any 
harm were to come to the boiler it would be from collapse, 
instead of explosion, and as a boiler is so much stronger 
against collapsing, I think that this is the reason why it 
does not suffer under the conditions named. 

Yours, &c., 
A Consvttinc ENGINEER, 
London, E.C., July 14, 1896. 





THE STRENGTH OF THIN CYLINDERS, 
To THz Epiror oF ENGINEERING. 
Srz,—The reaction of longitudinal stress on circum- 


experienced by Messrs. Crompton and Co., Limited, 
in obtaining a site for new works at Chelmsford, have 
been overcome, and the company has taken | esgeenwrera of 
a Writtle-road property purchased from Johns trustees. 
The levelling of the ground will be commenced imme- 
diately ; and Mr. F. Johnson will begin the erection of 
the shaft without delay. A contract for the ironwork has 
been placed with Messrs. Dorman, Long, and Co., o 
Middlesbrough. A contract for the buildings will be 
let shortly. 





ConcenTRIC WirinG AT GuILDFORD.—The mains being 
laid for the electric supply at Guildford, by Messrs. Sharp 
and Kent, the contractors, are on what is known as the 
safety concentric system of wiring ; that is to say, each 
cable carrying current is composed of a copper core in- 
sulated in one of the well-known ways and having served 
on ib an outer conductor of stranded iron wire, which wire 
serves for the return current and is not insulated. The 
three-wire system is used, the difference in potential 
between either core, wire, and the armour which serves 
as the third wire, being 200 volts. Any main, there- 
fore, consists of two safety concentric wires, the 
armouring of the two wires being uninsulated and 
being used as the third wire of the system. Although 
the wires are uninsulated, they are protected from - 
sible electrolysis by being first of served with a light 
protecting covering of bituminous jute and then laid 
together in a V-sha trough which is filled in with 
bitumen. Suitable distance-pieces are inserted in the 
trough at short intervals to prevent the cables sinking 
through the bitumen to the bare wood of thetrough. The 
ade wire that is being used is manufactured by 

essrs, Callenders’ company, the armouring being on the 
patent lock coil system, which practically makes the cable 
water-tight. There will be no service boxes, all joints 
being made direct on to the cable by means of a patent 
cast joint and then buried in the ground. The above 
remarks apply to the distribution network. The 
eeders themselves are insulated throughout their entire 








ferential strain is fully dealt with in Grashoff’s equations, 


length. 
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PUMPS OF THE HYDRAULIC DREDGER “BETA” FOR THE MISSISSIPPI RIVER. 


CONSTRUCTED 
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Sourn Arrican Gotp.--The production of gold in the 
Witwatersrandt district in May was 189,859 oz., as com- 
pared with 194,580 oz. in May, 1895. In May, 1894, the 
output was 169,773 oz.; in May, 1893, 116,911 oz ; and in 
May, 1892, 92,436 oz. 





GREAT NORTHERN Rattway.—Good progress has been 
made with the Great Northern Railway extension from 
Annesley to Pleasley. A considerable length of the per- 
manent way has now been laid. One of the most difficult 
sections of the undertaking has been that from the junc- 
tion with the Manchester, Sheffield, and Lincolnshire 
system through Kirkby. One of the lines connecting the 
Bentinck Colliery is practically tinished. 


Lran's Royat Navy List.—A new issue has been sent 
us of this Royal Navy List, issued by Witherby and Co., 
326, High Holborn, and 4, Newman’s-court, Cornhill, 
which has been considerably extended, in view of the 
names | ger to several ships recently ordered being 
included, with a narrative as to the battles which those 
names suggest. In this list, too, we have, as usual, the 
war and meritorious services of naval officers, of which 
there is no other public record whatever, and many other 
facts not noticed by the official publication. The qua- 
terly volume extends to nearly 500 pages, and the annual 
subscription is 27s, 6d., a single copy costing 7s. 6d. 


BY THE MARYLAND STEEL COMPANY, BALTIMORE. 
(For Description, see opposite Page.) 
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THE MAMMOTH HYDRAULIC DREDGE FOR 
THE MISSISSIPPI RIVER. 


Ir is now 40 years since a mechanical engineer and 
machinist, Louis Schwartzkoff, of Berlin, patented the 
first well-conceived plan for an hydraulic dredger. Ia 
the interval practical inventors have made improve- 
ments, the best in the order of time being those of 
Woodford, Gwynne, Duval, Burt, Bazin, Von Schmidt, 
Eads, and L. W. Bates, of Chicago, designer of the 
mammoth Mississippi dredge just finished and put to 
work near Memphis, Tennessee. In the United States 
Von Schmidt and Bates have been large contractors, 
and their engineering knowledge, joined with expe- 
rience, has been most valuable in enabling them to 
perfect their system of suction dredging. 

The improvement of the Mississippi River was first 
undertaken by the Government of the United States in 
1839. Many methods of channel control have been 
tried; but, aside from raising and protecting the 
banks, stopping up side channels, and deepening the 
mouth by jetties, the measure of success has been incon- 
siderable, if we except the work of the Mississippi 
River Commission, appointed in 1879. Since it began 


The operation of dredging may be thus described : 
Referring to the engravings on our two-page plate, and 
also on this and the opposite pages, there are six 20-in. 
steel suction pipes passing through the hull forward, 
extending outward and curving downward at the ends, 
and going half-way into the cutter (Figs. 1 to5). Each 
one of these latter is 5 ft. in diameter and 6 ft. high ; 
and is a cylindrical frame with 12 full-length steel 
cutting blades secured in place around it. All are 
revolved by shafting operated from the forward deck 
(Fig. 3), their office being to cut into the bar and 
bottom, and loosen the material to be raised and re- 
moved. The raising is done by the two large centri- 
fugal pumps (Figs. 7 to 11), each driven by one of 
the four-cylinder engines to be described. Each of 
these main pumps receives the suction of three outer 
pipes by a single pipe to which they lead, and which, 
in turn, is branched to enter the pump at each side. 
The discharge is by a single pipe, 33 in. in diameter, 
in each case. The floating sections are coupled to- 
gether with short flexible joints between. The feeding 
is forward by steel wire ropes fastened to hollow 
steel piles set ahead, when working up-stream, the 





end of the rope secured to a drum of the crab 
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work more than 20 million dollars have been ex- 
pended below Cairo, a third of the sum for levees, 
as much more for channels, and the balance for 
local works, and a fleet comprising tow-boats, 
quarter - boats, snag - boats, dredges, &c. From 
Cairo, 300 miles towards the gulf, the Missis- 
sippi is about 5000 ft. in width, and for 750 miles 
downward it is full of shoals and sand bars, carrying 
but 5 ft. or 6 ft., and in very dry seasons 4 ft. or 5 ft. 
only of water. Engineers have always been in doubt 
about the best way to deal with the enormous quanti- 
ties of sand and silt thus obstructing navigation and 
resisting the running of large boats of ample draught. 
It has been a question whether or not it would pay to 
employ dredges ; and then the dredge that could hope 
to cope with the stupendous task had not yet been 
built. It could only be of the hydraulic kind, able to 
pipe the spoil hundreds of feet towards either shore. 

Two years ago the River Commission began a series 
of trials which induced the belief that hydraulic dredg- 
ing would be successful, if the power of performance 
in the machine could be proportioned to the enormous 
measure of work involved. Letters were addressed 
to hydraulic engineers, inviting an exhibition of plans 
for dredgers capable of handling 1600 cubic yards an 
hour, Fifteen sets of drawings were offered, 12 were 
rejected for imperfections, and three were accepted 
for practicability. The designers of these were then 
asked to prepare and furnish fuller plans and specifica- 
tions, from which a choice would be made. This done, 
on careful examination and comparison one of the three 
plans submitted by Mr. Lindon W. Bates, C E., was 
adopted, and the contract given him to superintend 
and build at a fixed price, a premium to be added in 
case the performance exceeded the duty required. 
The trials now in progress give promise that the 
maximum premium i 50 per cent. will be earned. 
While this will represent the raising of 2400 cubic 
yards per hour, the actual performance will at times 
reach 4000 yards, delivered by a floating pipe line at a 
distance of 500 ft. from the channel cut. 
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situated on the forward deck and driven by 
engines placed therefor the purpose. Radial dredging 
with a side feed can also be done by using one of the 
two 24-in. square oak spuds (Fig. 1) situated near the 
stern as an anchor to turn upon. In that case a cut 
235 ft. in width may be made at a depth of 6 ft., if 
necessary. The depth at which this dredge may work 
is about 22ft, Cuts can be made down stream as well 
asup. The minimum width of cut, with all cutters in 
use, in hard material, is 36 ft., and with three cutters 
in bank, 18 ft. In sand or silt the field of suction 
may be so extended that, together with the inclina- 
tion of the stuff to run inward, a channel of 60 ft, 
width may be made by judicious feeding, 

The general dimensions are as follow : 


ft. in. 

Length of steel hul] ... ie ee 172 O 

Breadth of same.. or rar vas 40 0 
Depth of side, midship body... ivi 7.2 

Pr » atbowandstern ... 10 10 

Height of engine-room roof (Fig. 12) 24 0 

Draught of water (about) aie vue 5 0 


The hull has an inner bottom 2 ft, above the outer, 
the space between being divided into water-tight 
compartments of convenient size. The floors are of 
J-beams, 12 in. deep, 40 ft. in length, placed 2 ft. 
apart. The keelsons are also of I-beams, 4 ft. apart. 
The outer plating is in., the inner bottom and deck 
tin, thick. The side plating isin one width, strapped 
in and out, and double-riveted. 

The engines (Figs. 6 and 7) are of the four-cylinder 
triple-expansion marine type, with two pairs of cylin- 
ders driving one pair of cranks. The high-pressure 
and intermediate cylinders are above, the low-pressure 
below. Each receives steam by piston valves worked 
with a modified gear permitting a variable cut-off, 
though the engine is non-reversible. The valves on 
the low-pressure cylinders are driven by their own 
eccentrics, the cut-off being constant. A throttling 
governor controls the speed of the engine. All valves 
and the cut-off are operated from the platform. 





The weight of the overboard suction pipes, cutters, 
and shafting, when the dredge is at work, is mostly 
taken off the hull by inclosing each bank of three pipes 
in a water-tight pontoon, which is raised and lowered, 
with all attachments, by tackles suspended from the 
A-frame derricks on the bow. he cutters are 
revolved by 400 horse-power compound engines. 
These are reversible, and the cutters which they also 
drive are reversible, The maximum cutter speed is 
30 revolutions per minute. An engine controls the 
raising and lowering, and the headway or feeding 
movements. The dredge master is stationed in the 
pilot-house, and has within his reach the cutter engine 
throttle, brake, and reversing levers to control the 
six-drum — engine, and also speaking-tubes, 
whistle-cord, electric bell system, vacuum, and pres- 
sure gauges upon the suction and discharge pipes. 
The trim may be adjusted by water ballast. The 
bunkers will contain 60 tons of coal. A complete 
system of electric lighting is installed, with a 2000 
candle-power searchlight on the roof at bow and stern 
to facilitate working at night. Near the stern of the 
dredge are two iron-shod oak anchor-spuds 40 ft. long 
and 2 ft. square. Ina recess of the bottom there is 
also a steel pushing spud to be used on. occasion. 
These spuds are handled by a three-drum hoisting 
— on the deck near y 

he boilers are in two batteries, one forward of the 
other, are of the water-tube type, made by the Heine 
Safety Boiler Company, of St. Louis, Mo., and calcu- 
lated to carry 175 lb. of steam, and develop sufficient 
power. The feed water, and that for the pressure 
pump to lubricate the cutter bearings, is filtered. For 
this purpose there is aft and under the quarter-deck 
two mechanical filters with a precipitator, according to 
the system of the Pittsburg Filter Company. ch 
filter is 11 ft. long and 6 ft. in diameter. The precipi- 
tator is 42 in. in height and diameter, with a conical- 
formed bottom 22 in. deep with outside discharge. 
The amount of water that can be delivered in a clean 
state is 250 gallons per minute. 

The two pontoon pipe lines are each 1000 ft. long, 
200 ft. in lengths of 50 ft., and 800 ft. in lengths of 
100 ft. The pontoons are of ,-in. steel, and the pipes 
of jin., held in place by cleats, with running boards 
on top, secured by same. The coupling together is 
effected by a band of extra heavy hose, 33 in. in dia- 
meter, with sleeves, and two clamp rings at the end 
of each pontoon to secure the sleeve to the pipe. At 
the corners the plates were bent, in lieu of using angles, 
Water-tight bulkheads divide the pontoons into com- 
pe and each has a stiffening angle, and a man- 

ead with pipe connection to the bottom, for pumping 
out in case of leaking. 

The dredge requires a crew of 17 men—captain and 
mate, chief and assistant engineer, oiler, water-tender, 
spud engineer, four firemen, and six deck hands or pon- 
toon men. The quarters are upon another boat, There 
is also in attendance a specially equipped tow-boat, 
that may be used for snagging, handling warp lines, 
anchor piles, &c. The dredge itself carries an outfit 
of repairing tools. ° 

The hull was built at Pittsburg by Messrs. Riter and 
Conley, for the Maryland Steel Company, and towed 
down to Cairo, at the mouth of the Ohio, whither the 
machinery, built at Sparrow’s Point, near Baltimore, by 
the Maryland Steel Company, was shipped by rail and 
erected. The pontoons and their dickies pipes were 
built at Springfield, Illinois ; the suction pipe cutters 
at Chicago, in order to hasten completion of the work. 
It is expected that the successful trial of this dredge, 
which is named Beta, will determine the Government 
of the United States to order as many more as will be 
necessary to make and maintain a 12-ft. channel from 
New Orleans to St. Louis, and eventually to Chicago 
through the Drainage Canal now building. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a very thin attendance on ’Change here, and the market 
was dull in tone. At the same time, however, a fair 
amount of business was recorded. Sellers offered No. 3 
_ Cleveland pig iron at 37s. 3d. for early f.o.b. de- 
ivery, and several parcels changed hands at that figure, 
which was the general quotation, though some buyers en- 
deavoured to purchase at rather less, Middlesbrough war- 
rants, after easing to 36s. 114d., rallied a little, and closed 
37s. O4d. cash buyers. No.1 Cleveland pig was quoted 
383, 3d., No. 4 foundry 36s. 6d., grey forge 36s., and white 
35s. 9d., all for early delivery. East coast hematite pig 
iron was, if anything, rather easier, nob on account of 
any slackening of demand, but the large make is influenc- 
ing prices a little, and in addition to this, warrants are 
flat. For early delivery of Nos. 1, 2, and 3, from 
453. to 45s. 6d. was quoted. Spanish ore was very 
firm at 12s, 9d. ex-ship Tees for rubio, and some 
firms asked more. To-day the only change in the market 
was in Middlesbrough warrants, which declined to 
36s. 103d. cash buyers. The unfortunate accident at the 
Carlton Iron Works will necessitate the rebuilding of a 
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furnace. The output is consequently reduced, and this 
may have some effect on prices. 


Manufactured Iron and Steel.—What change there is in 
the manufactured iron and steel trades is for the better. 
Firms are very busy, and prices, though hardly quotably 
altered, have a decided upward tendency. An Admi- 
ralty order for 13,500 tons of steel ship-plates has been 
divided amongst three local firms. The following are 
about the market quotations; Common iron bars, 51. ; 
iron ship-plates, 4/. 17s. 6d. ; steel ship-plates, 5/.; steel 
boiler-plates, 6/.; iron ship-angles, 4/. 153. ; steel chip- 
angles, 4/. 17s. 6d.; and heavy sections of steel raile, 
41, 10s, to 41, 12s, 6d.—all less the customary 24 per cent. 
discount for cash, except rails, which are net at works. 


The New Iron Companies on Teesside.—Mr. W. B. 
Peat, of Middlesbrough, the liquidator of the Teesside 
Iron and Engine Works Company, Limited, has informed 
the shareholders of the steps taken by Sir Christopher 
Furness in regard to the formation of companies to carry 
on the works, and in which companies the preference 
shareholders in the old concern have option of taking out 
in shares the amount due tothem. Three companies are to 
be formed as under : (1) Engine works, under the name of 
“Sir Christopher Furness, Westgarth, and Co., Limited ;” 
(2) blast-furnaces, under the name of “* The Tees Furnace 
Company, Limited ;” (3) bridge-building and construc- 
tional engineering, under the name of “The Teesside 
Bridge and Engineering Works, Limited.” The pro- 
spectuses of each of these companies will be issued shortly. 
Sir Christopher Furness has acquired the marine engi- 
neering business of Messrs. Westgarth, English, and Co., 
which will be amalgamated with the engine works of the 
Teeside Company, and carried on under the management 
of Mr. Westgarth, who will be managing director of the 
first-named company. The third company will be under 
the management of Mr. Walter EK. Wood, who will be 
managing director. 

The Coal and Coke Trade.—There is a fairly steady 
demand for coal. Bunker coal varies in price consider- 
ably. Quotations for gas coal are unaltered. Manu- 
facturing is only in moderate request. For local con- 
sumption coke continues in good demand, but for ship- 
ment it is not so large. Good blastfurnace qualities 
delivered here are put at 13s. 3d. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The Hull Incorporated Chamber 
of Commerce and Shipping has issued its report showing 
the amount of business done in coal with the great York- 
shire port in June. While the return has many satisfactory 
features, there are evidences that the competition in the 
ranks of the coalowners is excessively severe. For instance, 
while ten of the large thick-seam pits increased their ton- 
nage by 45,532 tons, ten other large companies lost a trade 
amounting in the aggregate to over 29,000 tons. In all, 
213,632 tons were forwarded to Hull last month, as com- 
pared with 203.152 tons in June, 1895, an increase of 
10,480 tone. During the six months just completed 
1,034,464 tons have been sent to Hull, as against 974,304 
tons in the corresponding period of 1895, an increase of 
60,160 tons. There were 15,635 tons exported coastwise 
last month, and 104,548 tons in the last half-year, as com- 
pared with 16,818 tons in June, 1895, and 102,161 tons in 
the first half of last year. The London trade is quiet, 
and to this circumstance the falling away last month is 
attributable. The exports to foreign countries were 
119,685 tons last month, and 411,849 tons in the six 
months just terminated. In the corresponding periods of 
last year the figures were 112,367 and 370,514 tons re- 
spectively. Sweden and Norway are responsible for the 
greater part of the increase, the tonnage exported thither 
last month being 40,281 tons, as against 33,494 tons in 
June, 1895. Denaby Main heads the list of collieries with 
42,968 tons sent to Hull last month, as compared wit 
29,368 tons forwarded in June of last year. 


Hardware and Cutlery Exports.—The Board of Trade 
returns for the past month show that hardware and 
cutlery were exported to the amount of 183,389/., an 
increase of 41,010/. as compared with the figures for 
June, 1895—142,379/. Australasia heads the list of 
markets with 31,287/.. British South Africa comes next 
with 17,182/ , British East Indies third with 16,877/., the 
United States fourth with 13,414/., and Germany fifth 
with 12,781/. The unwrought steel exported amounted 
to 22,652/., as against 17,9827. in June, 1895. The prin- 
cipal markets for this material were Germany (6616/.), 
Russia (2511U.), and Holland (1602/.). So far, the Shef- 
field manufacturers have every reason to be gratified. 


A Light Railway near Selby,—The first sod of the 
new Cawood, Wistow, and Selby Light Railway was cut 
on on by Mrs. Henry Liversidge, wife of the chair- 
man of the line. The event is memorable as it marks the 
commencement of the first »roject of its kind in thi3 
country. Wistow is three and Cawood five miles fron 
Selby. The object of the scheme is to connect Cawool 
and Wistow with the North-Eastern Railway system at 
Selby, and thus to obviate the necessity of sending agri- 
cultural and other produce by road. The cost of cartage 
under existing conditions is 5s. per ton. There are 
about 150 acres of land occupied as market gardens, 
and 400 acres devoted to celery growing in the 
district. The rate: on the new railway for conveyance 
of passengers will be 3d. per mile first-class, 2d. 
second-class, and ld. third-class, and the allowance of 
luggage will be 1201b., 100 1b., and 60 1b. respectively. 
The rates charged for merchandise will be on the same 
scale as those of the North-Eastern Railway Company. 
The length of the proposed line will be about 4} miles, 
The cost is estimated at about 25,000/., and 80007. of this 


h | 12,000 tons were dealt in. 





amount will be spent in permanent way, 2000/. on stations 
at Wistow and Cawood, and 1000/. on the junction at 
Selby. The line, it is expected, will be finished by the 
end of the year. 


Iron and Steel.—The steel trades of Sheffield are actively 
employed. For the more expensive brands of tool steel 
for shipbuilding and engineering purposes, there is a per- 
sistent demand, and some manufacturers are booked well 
forward. Bessemer and Siemens-Martin steel is sellin 
well, and prices are firm. The rolling mills, tilts, an 
forges are making steady progress. From the quantity 
of material which is being prepared for the Sheffield in- 
dustries, it is plain that the cutlery, file, and other 
light staple trades are improving. Marine engi- 
neering work is plentiful, and some fairly large 
orders have been received for hydraulic machinery. 
During the past month there has been a big run 
upon all kinds of horticultural and agricultural 
tools. There is still enough heavy contractors’ work on 
hand to cause a revival in the demand for spades, picks, 
shovels, and kindred appliances. In cycle sections one or 
two Sheffield firms are well employed. The armour-plate 
orders are finding work for a large number of men in the 
Brightside district, but many of these are being finished, 
and manufacturers are awaiting eagerly the appearance of 
the first orders connected with the naval programme of 
the present Government. Cutlery is experiencing a steady 
sale, and several important foreign markets are looking 
up, notably the Argentine Republic and Australasia. The 
— of iron in the Rotherham district is reported to be 
moderately good, and there is a fairly large make of pig 
iron. Quotations for raw and finished material are as 
follow: Bessemer billets, of special carbon, 5/, 123. 6d. to 
6l. ; bar iron, 5/. 10s. at makers’ works, 6/. in warehouse ; 
hematites (delivered in district), 53s. 6d. to 57s. 6d. per 
ton ; Lincolnshire forge iron, 39s. ; Siemens-Martin steel, 
average quality, 7/. 103. per ton. 


South Yorkshire Coal Trade—Business is dull, the 
supply easily overreaching the demand, even in cases 
where the miners are working only four shifts per week. 
This is, however, the quietest period of the year, so far as 
house coal is concerned, and, with July well over, busi- 
ness will show an improvement more or less pronounced. 
Steam coal for export purposes is in great request, and 
the volume of the trade carried on between the Yorkshire 
collieries and the Humber ports isincreasing. For manu- 
facturers’ sorts there is but a slow inquiry, notwithstand- 
ing the active condition of the neighbouring iron and 
steel manufactories. Coke, however, is improving. Gas 
coal is quiet. Best Silkstones are quoted at from 8s. to 
93. per ton at the pits; Barnsley house coal, 7s. to 8s. ; 
steam coal, 6s. 6d. to 7s. 3d. ; manufacturers’ fuel, 3s. 6d. 
to 53. 64. ; coke, 83, 6d. to 123. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business in the pig-iron 
warrant market was quiet last Thursday forenoon, but 
the tone was firm. Scotch warrants were rather scarce, 
and the price gained 1d. per ton. Other sorts remained 
unchanged in price, and the turnover was about 15,000 
tons. Inthe afternoon there was a distinct disposition 
on the part of the “ bears” to cover, but there were few 
sellers, and at the outside only some 10,000 tons of all 
kinds of iron changed hands. Scotch closed strong 
at 463. 7d. per ton buyers, showing a rise on the 
day of 24d. per ton. The settlement prices at the 
close were : Scotch iron, 46s. 74d.; Cleveland, 37s. 14d. ; 
Cumberland and Middlesbrough hematite iron, 46s. 104d. 
and 44s. 6d. per ton respectively. Warrants were again 
reported scarce on Friday forenoon, and Scotch touched 
46s. 8d. per ton cash. The finish, however, was easier at 
463. 6d., showing a drop of 1d. from Thursday’s top price. 
Cleveland and hematite iron both fell 4d. per ton. Some 
There was but little doing in 
the afternoon, sellers still being scarce. Scotch iron 
recovered the ld. lost in the forenoon. Theclosing settle- 
ment prices were, respectively, 46s. 74d., 37s. 14d., 
46s. 104d., and 44s, 44d. per ton. Monday’s forenoon 
market was dull, alike as to business and tone, the 
sales not reaching 11,000 tons. Prices gave way 
all round from 4d. to 24d. per ton. In the afternoon 
even less business was done, and the tone continued flat. 
Scotch and Cleveland iron both dropped another 1d. per 
ton. The settlement prices at the close were 46s. 6d., 
37s., 46s, 74d., and 44s. 3d. per ton respectively. A fairly 
good business was done on Tuesday forenoon, and the 
tone was firm, warrants proving tight. Fully 20,000 tons 
of all kinds of iron chan hands, including 6000 tons of 
Scotch at 463. 44d. per ton three months fixed. Scotch 
rose in price 14d. per ton. In the afternoon the 
tone was very firm. Between markets contracts for 
forward delivery were called up, and there was a demand 
for iron in fear of a further tightness on the following 
day. The turnover amounted to about 10,009 tons. 
Scotch rose in price another 4d. per ton, and Cleveland 
made 14d. At the close the respective settlement prices 
were 463. 74d., 37s. 14d., 468. 74d., and 44s. 3d. per ton. 
The market was very firm this forenoon, but with very 
little doing, the scarcity of warrants continuing to be 
felt. About 8000 tons of all kinds of iron changed 
hands. Cleveland declined in price 14d. per ton, and 
Cumberland hematite iron 1d. , but Scotch was unchanged. 
There was a drop all round in the afternoon — Scotch 
3d. per ton. The sales amounted to some 20,000 tons. At 
the close the following were the respective settlement 
prices : 46s. 4$d., 36s. 104d., 46s. 6d., and 44s. 3d. per 
ton. The following are the current quotations for several 
No. 1 special brands of makers’ iron : Clyde, 493. 6d. per 


ton ; Gartsherrie, Summerlee, and Calder, 49s. 9d. ; Colt- | reservoirs to 110 million gallons per day. 
ness, 52s, 6d.—the foregoing all shipped at Glaegow ; Glen- i 





garnock (shipped at Ardrossan), 493, 6d.; Shotts (shipped 
at Leith), 52s.; Carron (shipped at Grangemouth), 52s. 
per ton. It is reported that there is a “rig” on, or 
about to come into operation. Owing to the near ap- 
proach of the Glasgow Fair Holidays, business with con- 
sumers in Scotland is almost at a standstill, and it is 
scarcely expected that it will be resumed for the better 
part of a fortnight. There are still 80 blast-furnaces in 
actual operation in d, as compared with 65 at 
this time last year. The home consumption of both 
Scotch and English iron is proceeding on an ex- 
tensive scale. Last week’s shipments of pig iron from 
all Scotch ports amounted to 4125 tons, against 
4471 tons in the corresponding week of last year. They 
included 130 tons for South America, 125 tons for India, 
559 tons for Australia, 300 tons for Italy, 430 tons for 
Holland, 190 tons for Spain and Portugal, emaller quan- 
tities for other countries, and 1990 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 363,534 tons yesterday afternoon, 
as compared with 363,549 tons yesterday week, thus 
as a decrease for the past week amounting to 
tons, ‘ 


Finished Iron and Steel.—The makers of malleable 
iron and steel have been very busy in consequence of the 
necessity for pushing forward work before the actual 
commencement of the trades annual holidays, which will 
in most cases continue over the batter part of a couple 
of weeks, Finished iron remains in fair demand at 
former rates, and the demand for steel is very pressing 
and does not show any falling off, more especially in the 
plate department, 


Sulphate of Ammonia.—The demand for this com- 
modity has been very weak during the past week. Busi- 
ness is py to have been done as low as 7/. 15s. per 
ton, and latterly the nominal quotation has ranged round 
71. 17e. 6d. per ton. 


Glasgow Copper Market.—The transactions in copper 
on Thursday forenoon amounted to 50 tons, and quota- 
tions rallied 1s. 3d. per ton. In the afternoon some 75 
tons changed hands, and in sympathy with London quota- 
tions there was a drop of 5s. perton. The market was 
a complete blank on Friday forenoon, but quotations were 
marked down 3s. 9d. per ton; nor was there a single 
deal recorded in the afternoon, when the price, however, 
rallied 1s. 3d. per tun. Buyers were offering 49/. 1s. 3d. 
per ton cash, while sellers wan 2s. 6d. more, and 
the settlement price was 497, 2s. 6d. per ton. There 
was a total absence of business on Monday, but in 
the afternoon both sellers and buyers were ls. 3d. per 
ton up; still the settlement price at the close remained 
unchanged. Yesterday forenoon copper was rather bid 
for on London account, and on the sale of 25 tons the 
price rose 5a. per ton. Prices advanced 3s. 9d. per ton 
more in the afternoon, but without any business passing ; 
at the close, however, the settlement price stood at 
49]. 123. 6d. per ton. The market was firm this forenoon, 
but only 25 tons were dealt in, and quotations remained 
unchanged. There was no dealirg in the afternoon, and 
the price was 23. 6d. per ton easier at the close. 


Clyde Shipbuilding.—Messrs. Muir and Houston, of the 
Harbour Engine Works, Glasgow, who have just handed 
over to the Clyde Navigation Trust two new ‘‘ Cluthas ” 
for harbour passenger traffic, both of larger dimensions 
than any former boats of the kind, have in hand some 37 
sets of engines, all of exactly the same pattern and power, 
for as mapy steam trawlers which are being and to be 
built by Messrs. Mackie and Thomson, Govan.—The new 
shipbuilding firm at Greenock, Messrs. Carmichael, 
M‘Lean, and Co., are now getting fairly launched into 
actual business. They have in hand for a Continental 
firm a steel screw steamer of over 200 ft. keel, for which 
triple-expansion engines are likely to be supplied by a 
Greenock firm. Theeame buildersare said to have got, or 
to expect, an order for a steamer of about 150 ft. keel, for 
navigation on the Irrawaddy River.—Several orders have 
recently been placed with the Ailsa Shipbuilding Com- 
pany, one of them being for a steam yacht which has been 
designed by Mr. G. L_ Watson for an American gentle- 
man.—The Fairfield Shipbuilding and Engineering Com- 
pany, Govan, are preparing to lay down three 30 knot 
torpedo-boat destroyers, which are to be named Gipsy, 
Osprey, and Fairy respectively. 


Steel Stern Frame for Japan —The Steel Company of 
Scotland have just completed the casting of a steel stern 
frame for a steamer of about 5000 tons which is to be 
built in Japan. The plans for this vessel have been sup- 
plied by Messrs. D. and W. Henderson and Oo., Glas- 

‘ow, while most of the material which will be required in 
er construction will be supplied by leading firms in the 
Glasgow district. 


Loch Katrine New Water Works.—Mr. Gale, engineer to 
the Glasgow Water Commissioners, reports that of the 234 
miles of which the new aqueduct from Loch Katrine 
consists, 163 miles are completed and in working order. 
The goog: By miles consist of the Loch Katrine 
Tunnel, the Black Rig Tunnel, and the Endrick piping, 
and of these three contracts the last will be completed by 
the end of the year; the Black Rig Tunnel will take 18 
months yet to finish the lining, and the completion of the 
Loch Katrine Tunnel will probably occupy four years 
from the present time. The new aqueduct is 1? miles 
shorter than the old one. It is 12 ft. wide and 9 ft. high 
where it is not lined with concrete, but only 10 ft. wide 
where it is lined. The bottom is laid with concrete 
throughout the whole length. The aqueduct will dis- 
charge 70 million gallons of water per day, which, added 
to the discharge of the old aqueduct of 40 million gallons 


| per day, will bring up the total supply to the service 


3 It is reported 
this week that the new service reservoir at Craigmaddie, 
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i hich the water was formally admitted several tive if such use were deemed dangerous to the public, 
oaks Bae from the new aqueduct, has proved itself to MISCELLANEA. appeal being permissible to the Government 3 


be tight in a remarkable degree, not the slightest trace of 
leakage having shown itself up to the present. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—A lull has —— in the steam coal trade, 
and prices for prompt shipment have been scarcely main- 
tained. The best descriptions have made 10s. to 10s. 3d. 

r ton; for forward delivery an additional 3d. per ton 
is demanded. Secondary qualities have brought 93. bo 
Qs. 6d. per ton. The house coal trade has continued 
inactive, eo far as transactions for prompt delivery are 
concerned; some buyers have, however, commenced 
negotiations for winter supplies; No. 3 Rhondda large 
has made 9s, to 9s. 64. per ton. Coke has continued 
active; foundry qualities have made 15a. to 15s. 6d., and 
furnace ditto 13s. to 14s, 9d. per ton. Recent imports of 
iron ore have been of about average importance, the best 
rubio has made 12s. to 12s. 3d. per ton. There are 
complaints at Dowlais and other steel works in South 
Wales of a want of water. Steel rails have been in- 
quired for, but no appreciable advance has been esta- 
blished in prices. 


Water at Torquay.—At a meeting of the Torquay 
Town Council on Tuesday Mr. W. Ingham, water works 
engineer, reported that the available supply of water on 
July 1 was 220,000,000 gallons, a decrease during the month 
of 39,000,000 gallons. The quantity now available was 
only slightly below the average for the past five years. 
The daily delivery of the streams was—Trenchford, 125,500 
gallons; Tottiford, 40,000 gallons; together 165,500 
gallons; as compared with 261,000 gallons a month since. 
The rainfall at the reservoir for the first half of this year 
was 8.77 in.,; as compared with 16.69 in. in 1895. 


The Bristol Channel.—The Government intends to at 
once push on the completion of coast telephonic com- 
munication for the Bristol Channel, and engineers are 
now engaged in setting out the last route of wires from 
Ilfracombe to Lynton. The system has been found useful, 
especially during heavy gales, 


Keyham.—The Keyham extension works will occupy an 
area Of about 100 acres, and when the scheme has been 
fully carried out, an unbroken line of Government works 
will have been formed from the building slips at the 
Mutton Cove end of Devonport Dockyard to the ordnance 
factory at Bull Point, a distance of five miles. 


South Wales Coal and Iron.—The exports of coal from 
the four principal Welsh ports in June were as follows: 
Cardiff, foreign, 1,050,704 tons ; coastwise, 142,515 tons ; 
Newport, foreign, 227,713 tons; coastwise, 84.803 tony. 
Swansea, foreign, 93,256 tons; coastwise, 57,276 tons; 
Llanelly, foreign, 21,285 tons; coastwise, 5845 tons. 
It follows that the aggregate shipments for June were, 
foreign, 1,372,958 tons; coastwise, 290,240 tons. The ship- 
ments of iron and steel in June from the four principal 
Welsh ports were: Cardiff, 1536 tons; Newport, 4624 
tons; Swansea, 200 tons; and Llanelly, 106 tons; total, 
6466 tons. The shipments of coke were: Cardiff, 5951 
tons; Newport, 101 tons; Swansea, 160 tons; Llanelly, 
nil; total, 6212 tons. The shipments of patent fuel 
were: Cardiff, 31,778 tons; Newport, 1936 tons; Swan- 
sea, 22,113 tons; and Llanelly, ni; total, 55,827 tons. 
The aggregate shipments of coal from the four principal 
Welsh ports during the six months ending June 30, 1896, 
were as follows : Cardiff, 6,872,002tons; Newport, 1,851,292 
tons ; Swansea, 848,860 tons; and Llanelly, 127,819 tons ; 
total, 9,699,973 tons. The aggregate shipments of iron and 
steel were: Cardiff, 27,450 tons; Newport, 21,816 tons ; 
Swansea, 5700 tons; and Llanelly, nid ; total, 57,268 tons. 
The aggregate shipments of coke were: Cardiff, 38,599 
tons; Newport, 3123 tons; Swansea, 7735 tons; and 
Llanelly, nil; total, 49,457 tons. The aggregate ship- 
ments of patent fuel were: Cardiff, 156,974 tons; New- 
port, 16,467 tons; Swansea, 114,895 tons; and Llanelly, 
nil ; total, 288,337 tons. 


Newport-Abercarn Colliery Company, Limited.—The re- 
rt of the directors of this company for the year ending 
March 31, 1896, states that the output of the year was 
440,142 tons of coal, and that the amount of coke manu- 
factured was 13,990 tons. The amount realised from the 
sale of coal and coke .was 167,002). 7s. 10d., or 
39,9107. 5s. 3d. less than in 1894-5. The expenditure 
amounted to 180,902/. 03. 2d., a decrease of 23,9667, 93. 6d. 
The working account this year was debited with the 
whole expenditure for works of a permanent nature, 
and nothing was charged to capital. The colliery was 
idle for six days in August, owing to a strike. The un- 
satisfactory result of this year’s working is due to the ex- 
ceptional depression of the South Wales coal trade, the 
low price of coal, and other circumstances. The workings 
of the colliery are in a much better condition than they 
were a year since; the output has increased during the 
ast few months, and the cost has been considerably re- 
uced. The company owns 354 wagons, 





Tue Late M. Kasy.—We regret to record the death of 
M. Kasy, who was the most distinguished constructor in 
Russia in modern times. It was he who entered into a 
contract with the Russian Government to build 110 
torpedo-boats some 20 years ago, and brought the contract 
to a successful termination. He also built the Emperor’s 
yacht. He was the managing director of the Baltic 
Works, St. Petersburg, from which he retired some few 
years ago. English engineers who knew him personally, 
esteemed him greatly for his energy, scientific attain- 
ments, and successful efforts to advance shipbuilding in 


Russia. 





THERE is @ proposal to erect a bronze statue of the late 
Sir Edward Harland in Belfast. 


‘The Government’s London Water Board Bill has been 
withdrawn, to be introduced again next year. 


Mr. Melville, the Engineer-in-Chief of the United 
States Navy, has, after exhaustive tests, decided against 
the use of oil fuel in warships. 


Spain has purchased two armed cruisers building at 
Ansaldo’s works in Genoa, and, it is said, proposes to pur- 
chase in England two ironclads of 11,000 tons. 


During the past quarter 540,328 cubic yards of material 
was dredged in the Glasgow Harbour and River Clyde, 
but fully one-half of this was from the new Cessnock 
tidal docks. 


It is proposed to hold in Sydney in 1899 a great Ausbra- 
lasian exhibition, at which all the products of the colonies 
could be displayed and afterwards forwarded to the Paris 
Exhibition in 1900. 


The activity of the Japanese is reflected in the exploita- 
tion of works in Formosa. ‘‘ More has been done in five 
months than the Chinese did in as many decades,” says 
the British consul. Long lines of 20-in. gauge Decauville 
ge have been laid, one being 35 miles and another 

miles, 


The 8 p.m. “Scotchman” from Euston, on the 12th 
inst., was wrecked as it was going through points to the 
north of Preston; there was a marvellous absence 
from injury, but a third-class passenger was killed and 
several injured. Colonel Yorke is to hold an inquiry 
for the Board of Trade, and we postpone further reference, 


The special London district summer excursion of the 
Institution of Junior Engineers takes p on Saturday, 
July 25, when a steamer trip to Sheerness wi made, 
for which the council have chartered the Clacton Belle. 
She will leave Fresh Wharf, London Bridge, at 2.30 p.m. 
To gentlemen of kindred institutions the council are ex- 
tending the invitation. Particulars may be obtained of 
the secretary at 47, Fentiman-road, S.W. 


The returns published of the North Sea and Baltic 
Canal traffic for the month of June, while still falling 
far below the official estimates, show a slight improve- 
ment on those of the preceding month. In June 1624 
ships used the canal, with an aggregate of 146,393 tons 
register, as against 1360 ships of 139,787 tons register in 
May, and the receipts amounted to 82,308 marks instead 
of 78,206 marks, 


Under the title of the Stanley-Howard combined 
drawing-board and T-square, Mr. W.-F. Stanley, of the 
Great Turnstile, Holborn, London, is introducing a board 
in which there is a groove at one end. In this groove the 
stock of the T-square runs. Within limits the blades can 
be set at any desired angle to the stock, and the latter 
can, when required, be clamped, thus locking the square 
to the board, an arrangement which will often prove of 
very great utility. 

Dr. John Hopkinson and the Westinghouse Electric 
Company have lost their patent case. Their petition for 
a prolongation of their 1882 patent for electric distribu- 
tion on the three-wire system, which came before the Judi- 
cial Committee of the Privy Council on Wednesday, was 
opposed by 22 corporations or companies and the Attorney- 
General for the Queen, and the Court decided that the 
patentee had received adequate remuneration. Their 
reasons they will give another day. 


The 64 miles of tramway line between Blackpool, St: 
Anne’s and Lytham, just inspected by the Board of 
Trade, is to be worked by gas motor cars. The motor on 
each car is a double-cylinder Otto engine, arranged to 
ed automatically when the speed of the car exceeds 
eight miles an hour. Ibis placed under one of the car 
seats, and is reported to work eatisfactorily. This is said 
to be the first instance of gas traction on tramways in 
England. The line was constructed by Mr. C. Chadwell. 


The Great Western Railway Company have ordered 
two new Channel twin-screw steamers from the Naval 
Construction and Armaments Company, Limited, Bar- 
row-in-Furness, of the following dimensions: Length, 
280 ft.; breadth, 34 ft. 4in.; depth, 16 ft.; draught, 
11 ft. 4 ft.; displacement, 1600 tons. The speed on trial 
is to be 20 knots, the engines having cylinders 23 in., 
36 in., and 56in. in diameter by 33 in. stroke, while 
steam at 175 1b. pressure will ba supplied by two double- 
ended boilers 15 ft. 2in. in diameter by 19 ft. 6 in. length. 
The heating surface is 10,000 square feet, and the bar 
surface 244 square feet. 


Mr. F. H. Tulloch, inspector of the Local Government 
Board, has recently held an inquiry into the application 
of the Warmley District Council for sanction to borrow 
17,000/. for works of sewerage and sewage disposal for 
Mangotsfield. The = gpa for the scheme, Mr. Walter 
le Maitre, of Staple Hill, gave particulars of the scheme, 
which combines the latest improvements for the scientific 
treatmentof thesewage by meansof precipitation in circular 
tanks, fitted with Candy’s patent —— removal appa- 
ratus, clarifiers, and filtration through polarite beds. 
There was a large attendance of ratepayers at the inquiry, 
and expert evidence was given in support of the scheme. 


On the Locomotives on Highways Bill several amend- 
ments have been made by the Standing Committee on 
Law. Three tons has been substituted for four tons as 
the maximum weight of mechanically-propelled vehicles 
to which the provisions of the measure apply ; the width 
of the wheels it was decided should be prescribed by the 
Local Government rd; the local authorities will have 
power to forbid the use of any bridge by a light locomo- 





a special tax will be put on machines according to weight, 
water, fuel, and acoumulators being deducted, and regu- 
lations as to yee driving wheels, &c., are to be made 
by the Local Government Board. 

Another important assessment reduction has just been 
obtained by the Machinery Users’ Association on the 
north-east coast. The well-known concern of Palmer’s 
Shipbuilding and Iron Company had not had their assess- 
ment reduced for 13 years, though they in common with 
the whole of the shipbuilding trade were experiencing 
during that time, = depression. The Union Assess- 
ment Committee, however, on the company’s applica- 
tion for relief held to their old valuation, and notices of 
appeal were accordingly served to quarter seasions. A 
compromise was only effected at the last moment, and at 
the Durham Sessions when the case was called on counsel 
stated that a reduction of 4100/. in the rateable value had 
been agreed to, with costs to the reagan This is a 
reduction of nearly 20 per cent, on the rateable value. 





InsTITUTION oF Crvit ENGINEERS.—The conversaziones 
at the Institution of Civil Engineers, held on Wednesday 
and Thursday evenings, were brilliant functions. The 
membership, 7000, was so numerous, and the applications 
for invitation cards so many, that it was deemed desirable 
to hold the conversazione on two evenings. The guests 
were received by the President, Mr. J. Wolfe Barry 
and the rooms were brilliantly illumined, and magnifi- 
cently decorated with paintings, plants, &c. Many en- 
tainments were arranged for the pleasure of the lar 
company, including, of course, the now indispensable 
Roentgen rays, the vitagraphe, the telautograph, Ives’ 
photo-chromoscope, and other such scientific toys, while, 
with the help of the lantern, Mr. Siemens took parties 
to the Amazon River, Professor J. Norman Collie to 
the Himalayas, and Professor Roberts-Austen through 
the electric furnace reducing refractory ores. Ib is need- 
less to say that these imaginary expeditions were perhaps 
more appreciated than the real, because of the absence 
of inconveniences, and of the peg of splendid 
raconteurs. But for such as could not dissociate from 
their mind their technical pursuits, even amid the 
distracting element of charming ladies and delightful 
surroundings, there were scientific problems presented 
in such exhibitions as two sections of 4.7 in. quick-firin 
gun barrels showing that the corrosion in the one whick 
fired 1219 charges of cordite was neither so great nor so 
irregular and jagged as that which had fired 1039 charges 
of gunpower. The Royal Ordnance Factory also sent 
many exhibits of guns and breech mechanism. Mr. 
ae showed his water-tube boiler in operation. 
Dr. Muirhead explained the mysteries of his syphon 
recorder at work, receiving messages through 3000 knots 
of artificial cable, Messrs. Barr and Stroud their range- 
finders with their minute and marvellous prisms, Mr. 
Maxim his guns, and many other marvels of engi- 
neering science. But, after all, the charming company 
was the most pleasing feature in the splendid suite of 
halls at Great George-street, 





AUTUMN MzeTinG oF THE IRON AND Steen Institute. 
—A preliminary outline programme of the forthcoming 
autumn meeting of the Iron and Steel Institute has been 
issued by the secretary. As already stated in our columns, 
the meeting will be held this year in Spain, the Orient 
Company’s fine steamer Ormuz having been 
especially for the purpose, not only to serve as a means 
of conveying members to their destination, but to serve 
as a floating hotel throughout the trip. This will save a 
vast deal of the trouble and worry that is usually 
attendant upon a trip abroad. The Ormuz will leave 
Tilbury at four o’clock on the afternoon of August 29, 
members having been conveyed from St. Pancras 
Station by a special train at 10.55 a.m. of that day. 
The steamer is expected to arrive at Portugalete on the fol- 
lowing Monday, and the reception committee, of which 
Don Julio de Lazartegui is the hon. secretary, will g° out 
to meet the steamer and welcome the visitors to Spain. 
An excursion will be organised at once, as members will 

roceed on small steamers to visit the new harbour and 

reakwater now in course of construcbion, and will 
afterwards land at Bilbao. They will inspect on 
their way the electric machinery of Messrs, Allard 
and Couvreux for making mammoth concrete blocks, 
In the evening they will return to the Ormuz. Next day, 
September 1, a general meeting will be held at Bilbao, 
after which the steel works of the Sociedad de Altos 
Hornos will be visited. In the evening there will be a 
reception by the Alcalde. On the Wednesday there will 
be another general meeting, after which coke ovens and 
tinplate works will be inspected. In the evening members 
will have an opportunity of seeing the Basque Ball game 
of Pelota, after which there will be a Féte Champitre, 
with glee singing. This entertainment is likel to 
be a very a On Logg | 
rate programme has prepar or the visitin 
of the celebrated Bilbao mines, the inspection o 
which will occupy the whole day. Members will 
be divided into groups, and every facility will appa- 
rently be afforded for seeing all points of interest. On 
Friday, September 4, members will bid farewell to 
Bilbao, the Ormuz leaving Portugalete for Sv. Sebastian, 
“* the charming and fashionable Spanish watering-place, 
where the season will be at its height.” Here a stay of 
50 hours will be made, and then the ship will start for the 
French seaside resort St. Jean de Luz, where a couple of 
days will be spent. Finally, the Ormuz will arrive back 
in London on Saturday, September 12, at 4 p.m.; the 
trip thus occupying exactly a fortnight. A most attrac- 
tive programme has been prepared, in which a certain 
amount of business has been ingen‘ously incorporated, 
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New Sovurn WALES, 


NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from the Continent and French 
Colonies may now be sent either through the 
Agence Havas, 8, Place de la Bourse, Paris, or 
direct to the Offices of this Journal, addressed 
to the Manager of the Advertisement Department, 
who will supply full particulars as to terms, &c. 








NOTICE.—Immediately following the Index to our last volume, 
which is published with the current issue, will be found the 
Classified Directory of Current Advertisements in ENGINEERING, 
together with a List of the Telegraphic Addresses of the Advertisers 
and Key. This Directory and List, with Telephone Numbers, are 
also published in a separate book form for handy reference, and 
may be had gratuitously on application to the Publisher. This 
Directory is sent at pane te intervals to the principal purchasers 
of machinery throughout the world. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JoHNSON, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wingy, 53, East 10th-street, New York, 
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THE DUODECIMAL SYSTEM. 

WHEN the opponent of the metric system has 
exhausted all his arguments in support of the plea 
that an intolerable inconvenience would attend a 
change from our present weights and measures, he 
usually shifts his ground and asserts that what we 
really need, if any alteration be made, is the 
duodecimal system. Undoubtedly he is right in 
preferring 12 to 10 asa basis of numeration, but 
the suggestion comes very lamely from a person 
who has been magnifying the difficulties attend- 
ing the introduction of new methods of measure- 
ment. The trouble that would be caused by the in- 
troduction of the metric standard is a mere bagatelle 
compared with that which would follow the adoption 
of a different basis of arithmetical computation 
from that which has besn in vogue since—and 
indeed before—the dawn of history. Some of our 
correspondents have lately sent us (see pages 451 and 
550 of our last volume) multiplication tables having 
8 or 12 as their foundation, but we do not think that 
they realise how insufficient their attempts are to 
meet the requirements of the case. Dealing with the 
latter case, which is the one we are now consider- 
ing, it is evidently insufficient to introduce two 
new numerals, LJ and 1 Z, and to retain all the 
old ones, since the value of these latter would be 
altered. From 1to 9 they would suffer no change 
of significance, but immediately that limit was 
passed confusion would reign supreme. For instance, 
while 8 would have the same value as now, 18 would 
represent 20 of the present notation, that is, 12 + 8. 
Again, 28 would represent 2 x 12 + 8 = 32, 38 would 
equal 3 x 12 + 8 = 44, and so on. Higher 
numbers would exhibit still greater divergence 
from the old meaning. The figure 118 would 
signify 1 x 144 + 1 x 12 + 8 = 164, 1188 would 
bel x 1728 + 1 x 144 +8 x 12 + 8 = 1976, 
Still worse examples can be found. Such a quan- 
tity as OLJOLJ would mean 10 x 1728 + 11 x 
144 + 10 x 12 + 11. 

In a country that had no records the introduction 
of such a system would be quite easy. But we are 
the heirs of the ages, and have a vast patrimony of 
knowledge that would become depreciated by the 
change. We should be like the unwary tourist who 
pays a trifling bill in a Mediterranean port by 
putting down a napoleon and in return receives 
a handful of silver. The first time he tries 
to pass a piece he is met by the remark 
that that particular coinage does not pass. Exami- 
nation then shows him that specimens of every 
neighbouring currency have been palmed on to him, 
and he finds that the money-changer deducts a 


4! penny off the face value of each before he will 


replace it with current coin. It must be remem- 
bered that quantities expressed in decimal nota- 
tion cannot be converted into their duodecimal 
equivalents by any process of subtracting a per- 
centage. Except in simple cases, the conversion 
cannot be carried on mentally, but must be done 


90/on paper by means of repeated divisions by 12. 


All the numerical results of scientific research 


1|would require to be altered with the new nota- 
1/tion, and the elaborate tables of calculated 


results which are possessed by engineers and others 
would become almost valueless, and often it would 
be as easy to recalculate any particular example as 
to reconvert it. No doubt there are plenty of in- 


5|dustrious computers, and also numberless enter- 
7| prising publishers who would hurry to lighten 


our difficulties, but it must be remembered that 
first editions of books of figures always contain 





errors that may lead to most costly mistakes. Who 
would like to risk the stability of a bridge on 
the accuracy of a new book of logarithms got out 
to the base 12? It is only after years of use and 
numerous editions that full confidence can be 
placed on such a publication. 

Engineers, ‘however, take readily to changes 
when they see the necessity of them. Their career 
is a prolonged attack on new problems, and as a 
rule they welcome novel weapons of attack, pro- 
vided they are more effective than the old ones. It 
is the general community that needs to be con- 
sidered in the present case. If the duodecimal 
system were introduced, we should have our familiar 
numerals bearing their old significance when they 
stood in the position of units, and a new significance 
when they were in any other position. -The figure 
6, for instance, would be the friend of our youth, 
but 60 would be an utter stranger, assuming the 
name and carrying the face and habiliments of a 
former acquaintance. If this latter were dead and 
buried, the embarrassment would be great enough, 
but the first time we took up a book we should 
meet him, and. then the question would arise 
as to which Dromio was confronting us, the elder 
or the younger. ‘We are told that’ metrical mea- 
sures are beyond the comprehension of the masses, 
but, at any rate, they have an individuality of 
their own which prevents them from ‘being con- 
founded with any others. No one reading that a 
piece of land is 100 metres long can make the mis- 
take of imagining it to be 100 yards. The man 
who is invited to partake of half a litre of beer 
will not expect half a pint. The applewoman who 
was metaphorically flung at the heads of a deputation 
from the Decimal Association would not expect 20 
kilogrammes to be the equivalent of 20lb. The 
very names are so many danger signals to put 
people on the alert, and it needs only the slen- 
derest arithmetical knowledge to convert metrical 
into English measures with sufficient accuracy for 
the practical affairs of life. The dressmaker would 
easily comprehend that 10 metres of silk went as 
far as 11 yards used to do. The working man 
whose standard of temperance was seven half-pints 
in the evening would find himself just as ‘‘ forrad’ 
at closing time on four half-litres, and with less 
difficulty in keeping count. Even the itinerant 
female who vends sour fruit to little boys would 
soon learn that a kilogramme would retail as nine 
quarter-pounds without any loss to herself. But 
we very much question whether a senior wrangler 
could be relied upon to put down a sovereign for 
an article priced at 18s. As for ordinary folks, 
even a surgical operation could not put into their 
heads that a shilling and. sixpence were sixteen- 
— In years gone by it was averred that the 

ead waiter at Evans’s used to say, ‘‘ Sixteen- 
pence, one-and-sixpence,” and ‘‘ Highteenpence, 
one-and-eightpence,” but it was only late at night, 
or rather early in the morning, that he adopted the 
duodecimal system, and even then he uttered his 
figures at such a speed that none but a “lightning 
calculator ”. could follow him. A customer who 
could see two Paddy Greens was not likely to have 
a clear perception of the difference between 10 
and 12. 

The only possible method by which the duo- 
decimal system could be introduced into daily use 
would be the use of an entirely new set of numerals, 
Let us suppose that the first twelve letters of the 
Greek alphabet were chosen. The next thing 
would be for us all to learn a new multiplication 
table. For instance, instead of saying “‘ five ones 
are five, five twos are ten,” and so on, we should 
say, ‘‘« times a are ¢, ¢ times B are x, ¢€ times 
vy are ay, «times dare a,” and soon. We should 
then be entirely saved from mistaking the new for 
the old notation, but at what a cost! The greater 
part of the adult population never would learn the 
new notation. They would remain hopelessly at 
sea, and not all the powers of the strongest Govern- 
ment Europe has ever seen could compel them to 
abandon their old methods of computation. The 
children might be taught the amended numeration, 
but most men and women, even those of a high 
order of intelligence, would find the effort too great 
to make. Even the interest in cricket would wane 
if the evening papers announced that Grace had 
made a/@ runs, and were not allowed to give the 
equivalent decimal figure of 251. 

The duodecimal system lands us on either horn 
of adilemma. We must either use the old figures, 
and two additional ones, with a significance which 
is sometimes a new one and sometimes the old one, 











84 


ENGINEERING. 





[Juty 17, 1896. 








or we must have a completely new set. Each plan 
leads to intolerable results. The former would 
produce endless mistakes and confusion, which 
would endure for all time. Something might, no 
doubt, be done to reduce the trouble by the in- 
troduction of entirely new founts of type, which 
showed at a glance that they belonged to the fresh 
order of things. But the system could not be 
applied to spoken numbers, If a Chancellor of the 
Exchequer introducing his Budget set a good 
example by using the new notation, his hearers 
would be quite unable to make a mental comparison 
with the receipts or expenditure of 10 years ago, 
for they would not have the time to effect the 
necessary conversion as the speech proceeded. The 
only possible measure of palliation would be to give 
all figures twice over, in old and new style, as dates 
are written in Russia, which means we should have 
to undergo 50 years’ labour before we reaped any 
advantage of the duodecimal system. The second 
plan of adopting a new set of figures avoids one 
source of confusion and introduces another quite 
as bad. We have all an acquired perception of 
the value of a numerical quantity from the look 
of it. Just as we read words without spell- 
ing the letters, so, in a minor degree, we take 
in written quantities at a glance. But with the 
new notation we should return to the ways of our 
childhood, and have to patiently spell our way 
through every quantity we met with. Those of us 
who are no longer in our youth would have the 
added disadvantage that our brains are not now in 
that plastic stage when they easily retain any form 
impressed upon them, without much conscious 
effort. Books dealing with figures would become 
a labour, only to be tackled when the necessity was 
urgent. The reading of them would be comparable 
to perusing 4 work in a foreign language which is 
not really familiar to us. Very soon the fatigue 
of giving complete attention to each word as it 
comes, then mentally finding its English equiva- 
lent, and finally seeking the general meaning of 
the sentence, masters the power of concentration, 
and the eyes wander over the lines without the 
mind seizing the meaning. 

If the metric system has to await the advent of 
duodecimal notation in this country, it will never 
arrive here. The two things have no relation to 
one another. It cannot be too often insisted that 
the merit of the metric system is that measures of 
length, weight, and capacity have a common origin, 
and are capable of direct comparison. This advan- 
tage persists whether the decimal or the duodecimal 
system be used, and is sufficient to counterbalance 
many inconveniences. Whatever may be the faults 
of the decimal system, we contrive to use it 
for all our important affairs. We reckon our 
incomes in tens and hundreds of pounds, and it 
is only in dealing with shillings and pence that 
we employ other bases of notation. What is good 
enough for the large sums cannot be so very 
dangerous for the small ones. 





IRRIGATION IN INDIA. 

SrveERAL blue-books just issued from the Indian 
Government press, tell a most hopeful story as to 
irrigation in our great Eastern dependency. In the 
Madras Presidency the works in operation have 
yielded a net revenue equal to 7 per cent. on the 
capital outlay, and in the Panjaub of over 4 per 
cent., results which ought to encourage the autho- 
rities in extending the system. At present the 
sum annually voted for work is comparatively 
small, and the number of projects regarding which 
there are reliable reports as to the certainty of 
rofit has given rise to the suggestion that a 
oan should be floated, on condition that a sink- 
ing fund be accumulated year by year, so that in 
the near future a splendid profit might be realised. 
Whether or not this is a desirable course can only 
be determined by the prospect of success in 
accumulating that sinking fund. This depends on 
economical construction and management. Mr. 
Robert Buston Buckley, of the Indian Public Works 
Department, in his admirable book on ‘ Irrigation 
Works in India and Egypt” (Spon), shows that the 
average cost is about 40,000 rupees per mile of main 
and branch canals. ODistributory channels dis- 


charging less than 30 cubic feet per second in 
connection with the Chenab Canal in the Punjaub 
cost 1250 rupees, between 30 and 150 cubic feet 
2500, and over 150 cubic feet 4500 rupees. The 
cost of distributaries, including land, but ex- 
cluding charges for establishments, tools, c., 





seems to run from 1500 to 3000 rupees per 
mile, 3600 in some exceptional cases, while the 
cost per acre itrigable is from 1.8 to 4 rupees ; in 
two exceptional cases7 rupees. From .8 to 2 rupees 
per acre goes in working expenses, the ratio of 
expenses to gross revenue varying from 22.6 per 
cent. in the Madras Presidency, where the system 
may be said to be well concentrated. The average 
is about 35 per cent., although in Bengal it is ex- 
ceptionally high, due to local circumstances in con- 


| onthe revenue returns from the Punjaubcanals, each 


year’s report brings into a more conspicuous promi- 
nence the enormous benefit which they have con- 
ferred upon the province and their great financial 
success, while the results of more recently completed 
schemes exceed the most sanguine anticipations, ” 





TECHNIOAL EDUCATION IN JAPAN. 


THE recent great development in almost every 





nection with rating, which tend to reduce the use 
of the water provided for irrigation. But this, it, 
is hoped, will be cured in time. The rate charged | 
varies from 1 rupee per acre for rice crops in some | 
parts of Bengal and Sind, up to 20 rupees, although 
50 rupees have been got under special circumstancs. 
The average rate for the whole of India is under 
3 rupees per acre, and this is comparatively low, 
when the value of the crop is considered. Indeed 
in the Punjaub only 7.9 per cent. on the value of 
the crops is taken as irrigation rate, in Bombay 
7.8; in Bengal, where the agriculturist is most 
prolific in complaints, it is 6 per cent., in the 
North-West Provinces 9.2, and in Madras it is 
highest, 13.6 per cent. This is, however, due not 
so much to higher rates, as to the low average 
value of crops (24.2 rupees against 53 in Bombay), 
a result of the predominance of rice. 

It is scarcely necessary to enter into details as to 
the several districts ; the great outstanding fact is 
that it is computed that the enhanced value of 
crops due to irrigation is 10 millions sterling per 
annum. This is direct gain to the grower, and 
through him to India. The irrigation works them- 
selves might be made a fruitful source of revenue. 
We have indicated that, alike in economy of 
management and return on capital, Madras is fairly 
typical. The rates are about an average, tco, and 
are gladly paid, owing to the efficient management, 


department of industry in Japan, and its effect on 
British trade in the Far East, has come as a revela- 
tion to the majority of people in this part of the 
world, but to those acquainted with the actual facts 
there has been no surprise. For a quarter of a 
century the Japanese have been steadily laying the 
foundations of future industrial and commercial 
greatness by attention to the educational wants of 
the people, and in some respects their system of 
elementary, secondary, technical and university 
education is more complete than that which exists 
in this country. Some time ago, Lord Reay, 
formerly Governor of Bombay, and for a long time 
a keen educationist, in speaking on behalf of a 
deputation to the Secretary for Scotland, eaid that 
if things progressed in Japan as they were doing, 
it would be necessary to send a Commission to that 
country for the purpose of obtaining a few lessons 
for the improvement of our educational arrange- 
ments. No doubt many of those who read this 
remark thought that it was of the nature of a joke, 
but his lordship seriously meant what he said, 
and, moreover, was justified in his words. 

From the last published returns of the Institution 
of Engineers in Japan, we find that it has a total 
of 1564 members, of whom 399 are full members, 
1121 associate, 11 honorary, and 33 corresponding 
members, and as these men are almost all actively 
engaged in engineering and industrial work of 





although they bear a relatively high proportion to 
the value of the rice crops. About 6.2 million 
acres of land came within the influence of the 
irrigation scheme in the Madras Presidency for 
both first and second crops during the past year, 
the rate per acre varying from about 4 to 7 
rupees. The total irrigation revenue amounted 
to nearly two million rupees, and on what 
are termed the major or productive works the 
revenue was 7.61 per cent of the capital out- 
lay of the works in operation, and would have 
been 11.96 per cent. had it not been for the 
great cost of the unremunerative Kurnool Cudda- 
pah Canal, which had to be purchased in 1882-83. 
The three most important schemes are the Goda- 
vari delta, the Kistna delta, and the Penner anicut. 
In the first instance the acreage irrigated for the 
first crop was 658,658, and for the second 100,855, 
considerable increases on the previous year, the 
revenue exceeding two million rupees. The value 
of the land was increased by 158,008 rupees, and 
the net revenue on capital outlay was 11.14 per 
cent., against 10.64 per cent. in the previous year. 

The Kistna scheme is also a comprehensive one, 
the acreage irrigated being 519,867 for the first 
crop, the revenue being 4.02 rupees per acre, 
against 3.46 in the case of the Godavari district, 
while the working expenses were 1.04 and .85 
respectively. So that the net return was 9.08 per 
cent. By the Cauvery system 886,461 acres were 
irrigated for the first and 103,430 acres for the 
second crop, the revenue being equal to 4.42 rupees, 
and the expenses to .49 rupee per acre, a clear 
indication that a comprehensive and widely utilised 
system is an economical one, for here the net 
return is 41.34 per cent. on the capital outlay—a 
suggestion of the possibilities of suitable works in 
other parts. 

The Punjaub report is equally satisfactory, the 
return on the capital outlay of 30 lakhs rupees being 
4.54 percent. The major works show a profit of 
5 25 per cent., and the minor works 14.31 per cent. 
The value of crops on irrigated lands may be put at 
780 lakhs, and as an evidence of the appreciation of 
irrigation it may be said that of the total amount of 
the rates, 51 lakhs, only 1} lakhs are outstanding. 
This district has the Chenab Canal, and it is actually 
irrigating 100,000 acres more than was estimated, 
a hopeful sign also for the general accuracy of sur- 
veys. The report, which, like most Indian Go- 
vernment documents, is confined almost entirely to 
an elaboration of figures, without suggestion or 
comment, has one remark which is the more note- 
worthy because of the colourless nature otherwise : 
‘Tt may be safely asserted that though the vicissi- 


all kinds, we see that the educational institu- 
be have borne good results. We can easily 
understand why, under these circumstances, the 
Japanese are able to dispense with the services 
| of foreigners to the extent which they do, and why 
Japan offers so few opportunities to engineers and 
others who go there on the chance of finding suit- 
able employment. There is probably no country 
in the world where there is such a good supply of 
men for the opportunities which offer, and who, on 
the whole, are fairly well qualified to undertake the 
work which they profess to be able to do. It must, 
however, be remembered that the field is still very 
| limited, and that it only admits of gradual exten- 
sion. In a recent report by the Secretary of the 
British Legation at Tokio, he mentioned that, not- 
withstanding the great extension of the railway 
system during the past few years, at the time he 
wrote there were only six foreigners in the service 
of the Japanese Government Railways, and these 
were only utilised for exceptional work and for 
purposes of consultation, and were no longer em- 
ployed in the management or construction of lines, 
which rest entirely in Japanese hands. We believe 
that since this report was written the number has 
been still further reduced. When new industries 
are introduced no doubt a number of foreign 
experts will be engaged, but we may rest assured 
that their term of service will be limited, and that 
every effort will be made to train Japanese to take 
their places. It is well that this should be dis- 
tinctly recognised in this country, so that no false 
hopes may be built up. 

It is curious to observe the small beginnings of 
some movements which have most important re- 
sults on a country, and it may be in some respects 
on the world. The industrial development of Japan 
had its origin in the escape of a few young men 
from that country to Britain, when all foreign 
intercourse was forbidden. Some of them studied 
engineering, and they, to a large extent, have been 
the guiding spiritsin the great developments which 
have taken place during the past quarter of a 
century. After the overthrow of the Shogun 
(generally called Tycoon in this country), which 
placed the Mikado at the head of the actual 
Government, the first work of a national character 
undertaken, under the new réyime, was the con- 
struction of a very complete system of lighthouses. 
A little later on, when railways were started, a 
system of practical education in engineering was 
arranged, and each foreign engineer had under his 
charge a few cadets who were supposed to be 
instructed both in the theory and practice of their 
work, while several elementary schools were insti- 








tudes of the reason have unquestionable influence 


tuted for the purpose of giving some of the neces- 
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sary preliminary training. No doubt some of the | 


men brought up under these conditions have turned 
out very well, but the arrangements were soon 
seen to be of a very imperfect nature, and that 
something more complete was necessary. Accord- 
ingly the Embassy which visited this country in 
1872 were instructed to engage a staff for an engi- 
neering college. The principal appointed was Dr. 
Henry Dyer, now of Glasgow, and convener of 
the Teaching and Staff Committee of the Glasgow 
and West of Scotland Technical College, and 
among the professors were Professor W. 
Ayrton, now of the Central Iastitution of the City 
and Guilds of London Institute; Dr. Edward 
Divers, who is still in Japan; Professer D. H. 
Marshall, now of Kingston University, Canada ; 
and Professor E. F. Mondy, now in one of the 
Government colleges in India. As the work de- 
veloped, others who have since become well known 
were engaged, and among these may be mentioned 
Professors John Perry, John Milne, Josiah Conder, 
Thomas Alexander, and A. W. Thomson. 

The course of training in the college was very 
complete, and extended over six years. The firat 
two were spent entirely at college. During the 
next two years six months of each year were spent 
at college, and six months in the practice of the 
particular branch selected by the student. By 
this alternation of theory and practice, the students 
were able during each working half-year to make 
practical application of the principles acquired in 
the previous half-year. The last two years of the 
course were spent wholly in practical work in one 
of the establishments belonging to the Public 
Works Department. Arrangements were made for 
giving very complete courses of instruction in (1) 
civil engineering, (2) mechanical engineering, (3) 
telegraphy, (4) architecture, (5) practical chemistry 
and metallurgy, (6) mining. When the first set of 
students graduated, 12 of them were sent to Britain, 
and without exception they took very high places 
in the university and other classes which they 
attended, thus showing that they had profited by the 
instruction which they had received in their own 
country. At the same time, the principal drafted 
a set of rules for an Institution of Engineers, 
and this has now developed to the extent already 
mentioned, its members being the most powerful 
factors in the industrial evolution which has since 
been going on. Its leading officials are still for the 
most part past students of the first few years of 
the Engineering College. 

That college, however, was not the only insti- 
tution in the country in which instruction was 
given in engineering. The Imperial College of 
Engineering (Kobu-dai-gukko) was connected with 
the Department of Public Works, and was pri- 
marily intended to supply officers for that depart- 
ment. A year or two after its foundation, Pro- 
fessor R. H. Smith, now of Mason’s College, 
Birmingham, was appointed Professor of Engineer- 
ing in the University of Tokio, which was in the 
Department of Education. On his retirement from 
that position he was succeeded by Professor Ewing, 
now of Cambridge. The students of the university 
laboured under the disadvantage of not having the 
same opportunities for practical work as those of 
the Engineering College, although some of them 
obtained that later on, and have since performed 
very good service. 

In the course of time various changes took place 
in the staff of the Engineering College and in its 
constitution, into the details of which, however, 
we need not enter. In 1885 the Public Works 
Department was abolished, its functions being 
merged in other departments, an event which 
caused the college to be transferred to the Depart- 
ment of Education. On March 1, 1886, an Imperial 
Ordinance was promulgated for reorganising the 
University, and the Engineering College was merged 
in the new institution. The university has now 
Colleges of Law, Medicine, Engineering, Literature, 
Science, and Agriculture. The course of study in 
each extends over three years, excepting the course 
in Medicine, which extends over four years. In 
the Engineering College there are now courses of 
instruction in (1) civil engineering, (2) mechanical 
engineering, (3) naval architecture, (4) technology 
of arms, (5) electrical engineering, (6) architec- 
ture, (7) applied chemistry, (8) technology of ex- 
plosives, (9) mining and metallurgy. The college 
has several very completelaboratories and workshops. 
In those connected with mechanical engineering 
the students get their first ideas of machine tools 
and practical work. They aresupplied with various 





kinds of steam, gas, and hot-air engines, arranged 
for purposes of experiment, while there isan ample 
supply of machine tools and testing machines of all 
kinds. In the laboratory of mining and metallurgy 
special arrangements have been made for assaying 
and ore-dressing, and there is a plentiful supply of 
mining and metallurgical appliances. The labora- 
tories for electrical engineering and applied 
chemistry are fitted with all the most recent 
appliances, and every facility is afforded for very 
complete instruction. Each department has 


E. | attached to it a museum, where the specimens, 


models, instruments, &c., necessary for the different 
courses of study are arranged in order, and are avail- 
able for purposes of illustration, experiment, and 
practical work. There are not, however, the same 
complete arrangements for practical training as 
existed when the Engineering College was first insti- 
tuted ; a large part of the engineering and industrial 
undertakings has passed into the hands of private 
firms or large companies, and the students must, as 
in this country, obtain their practical experience as 
best they can. The result has been, that while the 
students are well up in theory, they have little idea 
of its application to practice, and do not seem to 
take to it with the same spirit and enthusiasm as 
those who, in the earlier part of their career, had a 
combined course of theory and practice. Probably 
the altered conditions of the country made the 
change of arrangements necessary, but those who 
are best able to judge do not think it an improve- 
ment, 

In addition to the Engineering College, there is 
the College of Science, in which there are complete 
courses of instruction in (1) mathematics, (2) astro- 
nomy, (3) physics, (4) chemistry, (5) zoology, (6) 
botany, (7) geology, and in each of them arrange- 
mentsare made forthestudy of the highest parts of the 
subjects. The memoirs which have been published 
by the college show that the results of the instruc- 
tion are of a most satisfactory nature, and compare 
favourably with those of any other similar institu- 
tion inthe world. The only other college in which 
we are specially interested is that of agriculture, in 
which there are courses in (1) agriculture, (2) agri- 
cultural chemistry, (3) forestry, (4) veterinary 
medicine ; and the complete arrangements which 
have been made show that while the Japanese are 
anxious to develop new industries, they also wish 
to improve the oldest and what is, after all, the 
most important industry of all, namely, agriculture. 

It would occupy too much of our space if we 
attempted to enter into a description of all the 
subsidiary arrangements connected with the uni- 
versity, but taken altogether we have no hesitation 
in saying that Japanese university students have as 
good opportunities as those of any other country. 
We may have a few Japanese students for special 
subjects in colleges and universities in this country, 
but none who have gone through a systematic 
course at home will find it necessary to repeat the 
routine of the ordinary student. The total number 
of students on the roll of the University of Tokio, 
as given in the last edition of the calendar, is 1468, 
while the graduates now number 2249. Such a 
body of men must have a powerful influence in 
moulding public opinion, and in advancing the 
material and intellectual welfare of the country. 

While attention has been paid to the higher 
departments of education and to the requirements 
of those who are able to take advantage of them, 
the wants of the great body of the people have not 
been overlooked. Good elementary schools have 
been instituted in all parts of the country, and 
secondary schools in the most important towns, 
and a number of normal schools have been estab- 
lished for the training of teachers. We only men- 
tion these, however, for the purpose of indicating 
the completeness of the system, as their full descrip- 
tion would require much space. There is, more- 
over, a number of special schools of a lower grade 
than the university ; these are intended to afford 
a training to those who will take charge of the more 
practical arrangements, and who do not aim at a 
university career. Great attention has been paid 
to commercial education, and schools of two classes 
have been started. Those in the first class are 
designed chiefly to train intelligent traders, while 
those in the second are designed to train persons 
in the management of commercial affairs generally. 
Their courses of study are very similar to those of 
the commercial schools which have produced such 
good results in some countries in Europe. 

In Tokio there is a Technical School somewhat 
after the nature of the trade schools on the Con- 





tinent, the object of which is to prepare persons 
as instructors in industrial schools or as foremen or 
directors of manufactories. It has courses of study 
extending over four years in the departments of 
chemical, mechanical, and electrical technology, 
and judging from the lists of subjects in its pro- 
gramme, it appears to embrace under these heads 
almost every department of industry. A special 
department is called the Apprentices’ School, and is 
intended to give instruction in such subjects as are 
appropriate for the sons of men engaged in wood 
and metal works, In various parts of the country 
there are special schools of different kinds, but 
these seem to be designed chiefly for the purpose 
of improving the native arts. 

This outlinesketch which we have given of the pro- 
gress and present conditions of technical education 
in Japan is sufficient to show that the Japanese are 
not by any means the superficial people which many 
take them to be. Their progress in modern in- 
dustry has been rapid, and it has not been simply 
the result of a run of good luck, but has been 
brought about by following outa clear and consistent 
programme, of which a most important part has 
been the education which is necessary as a basis for 
modern trade and industry. 





THE TRAINING OF APPRENTIOES,. 

AN interesting system is adopted in French rail- 
way workshops for training the apprentices, and 
while it may not be applicable to conditions obtain- 
ing in this country, the details should be studied, 
with the view of determining whether or not the 
aim sought in France is being fully realised in this 
country. The idea is to thoroughly educate the 
apprentice in theory, while he is engaged in acquir- 
ing the practical knowledge to make him an expert 
workman, and for this purpose the apprentice is, in 
several instances, required to attend school in the 
first few hours of the day, and to work at the bench 
during the latter part, occupying himself either in 
practice or useful work. In the latter case he gets 
a small wage, increasing with his dexterity. This 
no doubt tends to the attainment of a high 
standard of mechanical skill, but at considerable 
cost, for even although the remuneration to the 
student is small, beginning at about 14d. and 
running to 4}d. per hour, it involves a consider- 
able sum, apart altogether from the interruption 
of work caused when the apprentice is withdrawn 
from the ordinary shop to attend school ; but in a 
country where the natural supply of apprentices is 
small, the inducement implied may be necessary. 

In this country, however, there is no such limita- 
tion. Our system is based on commercial lines, the 
employer seeking a profit, and the apprentice 
desiring to assist in ‘‘ bread-winning.” lt may be 
that our system is not so very conducive to a ripe 
education on the theory of the practical work en- 
gaged in; but for industrious apprentices splendid 
opportunities are afforded by evening classes, where 
the training under the Science and Art Department 
is a very suitable continuation of the day-school 
education. We could wish for a fuller support for 
such evening classes by the employers. There are 
instances where the fees are paid by employers 
in the event of the scholar passing the Science 
and Art examination; this might be more largely 
done, and preferment at thé works be determined 
on proficiency at the classes. There can be no 
doubt that the knowledge acquired by the diligent 
apprentice adds to his efficiency in the works, and 
there can be no question that a higher degree of 
theoretical skill on the part of the mechanic would 
enable us to attain a fuller efficiency and economy 
in manufacture, especially in view of the increas- 
ing keenness of foreign competition. We are yet 
far behind the stage of having journeymen too 
highly trained to be satisfied with the position of 
‘*mere” mechanics. 

The system adopted in France is not dissimilar to 
the half-time system long established in textile in- 
dustries, but in France it is for apprentices who 
enter the works when they are 13, in some cases 
14, years of age. They have received what may 
be termed a primary education, and the school 
hours in the shop are devoted to theoretical studies 
associated with their practical work. There are 
schools in the shops where five hours is devoted to 
study, and the next five hours to manual labour on 
personally superintended work. This latter may 
be apart from the ordinary work of the shop, but 
the more largely adopted system is, after the 
management of tools has been acquired, to set the 
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apprentices to manual labour on useful work, care 
being preferred to rapidity in execution. In this 
case a wage is earned, increasing with dexterity and 
efficiency. Of course, the time spent in the school 
is included in the period of apprenticeship, and 
prizes are given for proficiency, often taking the 
very suitable form of a bank book with a nucleus 
at credit. In this country such association of 
theoretical and practical training is attained in 
special cases, Messrs. Denny, of Dumbarton, for 
instance, granting it under bursary competitions at 
the local academy, the technical training being at 
the Glasgow Science College. But this is an isolated 
case. What is perhaps wanted is a modified appli- 
cation in respect of a number, at least, of promising 
apprentices. Drawing is a special feature of study 
in the French works ; in some cases it is taught at 
a class which meets at six o’clock on Sunday 
morning. In the first division descriptive geo- 
metry is taught, and in the second place the hand 
of the pupil is exercised in drawing outlines 
which he understands. In the teaching of artistic 
design models in relief instead of surface designs 
are used, and in engine drawing a series of progres- 
sive models and parts of machines are provided. 

Some details as to the operations in the principal 
shops may be interesting. In the Eastern Railway 
Company there are in the works 238 apprentices, 
the system having grown gradually in15 years. In 
this, as in nearly all cases, the sons of workers 
have a preference, and a small salary is paid, be- 
ginning at 10d. a day at the Paris works and 5d. in 
other places, but there may be increases every five 
months of 2}d. at a time, according to the services 
that the apprentice is capable of rendering. The 
apprentices, after learning some rudimentary ideas 
of handiwork, are placed in the different work- 
shops, under steady gangers, who are practically 
their teachers. The theoretical instruction in- 
cludes reading, writing, history, geography, arith- 
metic, geometry, design drawing, elementary 
physics and chemistry, technology, mechanics, out- 
line drawings and parts of engines. In the engine 
shops at Epernay, the first part of the practical 
education is the use of the file, chisel and hammer, 
the making of simple parts, rules, screws, keys, 
squares, &c., and after a year the apprentice 
passes on to setting up, fitting, boilermaking, or the 
smithy ; but during the third year all apprentices 
are sent for at least two months to the smithy, 
there to learn to work hot metals. The school 
education lasts four years, from October to the 
following August. Every year the two most de- 
serving fourth-year pupils go to the lathe, and 
another to the drawing-office, getting 1s. 8d. per 
day. 

The Northera Railway have fitted special build- 
ings at a cost of 47381., and they have a staff of 
75, including 18 workmen, and 47 apprentices from 
13 to 17 years old. The parents may remove the 
lads when they like. There are in the special tool- 
shop 40 fitters’ vices, 22 tool engines, nine forge 
furnaces, one spring stamper, and one soldering 
machine. There are apprentice shops also for 
wood, The wage is from 10d. to 1s. 10d. per day, 
but some engage in piecework, and get 20 to 25 
per cent. more. The monitors are skilled work- 
men. The apprenticeship extends over four years. 
During the first six months the apprentices are 
broken in to the work; for the second six months 
they chase, drill, lead, grind, and strike ; in the 
second and third years ‘hey turn, file, and chisel ; 
in the fourth year they learn to fit and set up 
machinery. The technical course is at La Chapelle, 
and is under the charge of the chief engineer of the 
engine shops, but four professors are engaged for 
elementary, middle, and upper courses, the other 
for drawing. The curriculum includes geometry, 
physics, chemistry, technical drawing, and the 
time devoted is about 25 hours or so per week, 
Details might be multiplied, but probably these 
suffice ; they are representative. 





WEST RIDING RIVERS POLLUTION. 
RipaRiAN INTERESTs. 

Berore entering into an attempt to define the 
full meaning of ‘‘ riparian interests,” some remarks 
may be addressed to the obvious question, What 
is the origin of the custom of intermittent flow in 
England? In England only, say, for it seems to 
be unknown elsewhere, at any rate it is unknown 
in Scotland. So far as day and night flow are 
concerned, there is no distinction across the Border. 


enacting a compensation flow for water abstracted, 
and practically in every case the flow has been 
continuous. Millowners’ interests there do not, 
or did not in the infancy of compensated streams, 
greatly differ from the millowners’ interests here. 
They were chiefly those of corn and paper mills, 
worked by water power, with a few tilt and forge 
works in certain streams. Neither did the other 
interests in the streams differ. Why Scotland 
should originally adopt the natural method and 
England the artificial method, and why both should 
continue two systems exactly opposed to each 
other in principle, under precisely similar circum- 
stances, is, to say the least of it, a singular 
example of the power of accident to determine the 
twist or beut of human policy, just as it determines 
the twist or bent of atree, unless, indeed, asmay well 
be the case, we attribute it to the superior tenacity 
of Scotch riparians in holding fast to those rights 
in running water which are lineally descended from 
the old Roman law. Not that we can trace the 
particular accident—if accident it were—which in 
England determined that precedent which doubt- 
less paved the way to the general custom of inter- 
mittent flows. The records are dumb. The same 
professional indifference which apparently has 
igaored the principles governing the use and appli- 
cation of water compensation, has left its origin in 
mystery. It may be that the history of the ‘‘ stand- 
ing orders” of both Houses of Parliament would 
lend a key to the mystery, but we do not know of 
the existence of that resource. Smiles, in his 
‘** Lives,” does not even mention the word com- 
| pensation in connection with Sir Hugh Myddel- 
|ton and the New River Water Works, or with 
_ Brindley and the canal engineers of the last cen- 
| ai ; in fact, the word does not occur in his famous 
| book. 
One thing is certain : the custom arose in an age 
| when conditions, widely different from those now 
| around us, prevailed ; an age in which water power 
was all-important, and that of steam, gas, air, and 
| electricity unknown. That age was probably about 
_ the central 25 years of the last century, that is, from 
| 1737 to 1762. ' Probably every available foot of fall 
in the larger rivers had then been utilised for power. 
The wants of the people pressed, and every facility 
was given for putting the force of a moving current 
of water at the service of man, in substitution of the 
power of horses and other beasts of burden. The 
landowners were then the chief millowners, build- 
ing their weirs and damming the water, content to 
| suffer injury to their lands from the pent-up 
current in order to profit by its power. By degrees 
they acquired the practical control of the rivers, 
tempered by lawsuits with their neighbours, as 
the levels of their weirs grew higher and higher, 
and threw the land above them more and more into 
backwater. 

Thus when the new system of impounding the 
higher feeders, first for navigation, and then for 
town water works, was introduced, the millowners 
were masters of the situation. Probably they were 
the sole opponents of the proposed abstraction, and 
following up what they deemed to be their rights, 
it was doubtless the accidental circumstance that 
an intermittent flow best suited the majority or 
their leaders in the first important diversion that 
created the precedent. In the schemes which 
follow, the precedent probably suited the views of 
those millowners nearest the impounding work, 
their interest being apparently much more direct, 
or, at any rate, more manifest, than that of larger 
mills lower down, which drew their supply from a 
wider area ; and so, in the northern counties, at 
least, a custom grew beneficial to a single interest, 
and baneful to many others. What are riparian 
interests—that is, the interests in such flowing 
water as, by its own unaided gravitation, has 
found its way into a defined channel on the earth’s 
surface? We cannot do better than put before our 
readers the rights of a riparian owner, as defined 
by Justice Storey, so far back as 1827 : 

‘* Prima facie, every proprietor upon each bank 
of a river is entitled to the land, covered with water, 
in front of his bank, to the middle thread of the 
stream. In virtue of this ownership, he has a 
right to the use of the water flowing over it in its 
natural current, without diminution or obstruction. 
But, strictly speaking, he has no property in the 
water itself, but a simple use of it while it passes 
along. The consequence of this principle is that 
no proprietor has a right to use the water to the 
prejudice of another. It is wholly immaterial 








Hundreds of Acts have been passed there, each 


whether the party be above or below, in the course 








of the river; the right being common to all the 
proprietors on the river, no one has a right to 
diminish the quantity which will, according to its 
natural current, flow to a proprietor below, or to 
throw it back upon a proprietor above. This is the 
necessary result of the perfect equality of right 
amongst the proprietors of that which is common 
to all. The natural stream existing by the bounty 
of Providence for the benefit of the land through 
which it flows, is an incident annexed, by operation 
of law, to the land itself. When I speak of this 
common right, I do not mean to be understood as 
holding the doctrine that there can be no diminu- 
tion whatsoever, and no obstruction or impediment 
whatsoever, in the use of the water as it flows, for 
that would be to deny the valuable use of it. There 
may be, and there must be allowed of that which is 
common to all, a reasonable use. The true test of 
the principle and extent of the use is whether it is 
to the injury of the other proprietors or not... . 
The diminution, retardation, or acceleration not 
possibly and sensibly injurious by diminishing 
the value of the common right, is an implied ele- 
ment of using the stream at all. But of a thing 
common by nature there may be an appropriation 
by general consent or grant. Mere priority of 
appropriation of running water, without such con- 
rent or grant, confers no exclusive right. It is not 
like the case of mere occupancy, where the first 
occupant takes by force of the priority of occupancy. 
That supposes no ownership already existing, and 
no right to the use already acquired. But our law 
annexes to the riparian proprietors the right to the 
use in common as an incident to the land; and 
whoever seeks to found an exclusive use must 
establish a rightful appropriation in some manner 
known and admitted by the law... .” 

The foregoing definition, though from an 
American judge, is so complete that Tayler in his 
edition of the ‘‘ Water Works Clauses Acts,” says 
it has been ‘‘ almost adopted as the text of the law 
as to the landowners’ right to use running water.” 
It is, as we have said, a declaration of the inherited 
Roman law, set forth in the most clear and com- 
prehensive language, and has been inserted here to 
enable our readers to appreciate the limitation of 
the millowners’ rights. By millowners we mean in 
this connection, only the owners, lessees, or oocu- 
piers of those mills which work by water power. 

But the riparian owners and the millowners, 
lessees, and occupiers are not the only persons who 
possess rights in the use and benefits of running 
waters in the West Riding. There are also the 
riparian occupiers, the West Riding River Board, 
the County Council, and each one of these local 
authorities which have the power of enforcing the 
Rivers Pollution Act, as well as, in many cases, 
the navigation companies, who are largely in- 
terested, not only in the purity of river water, but 
also in the continuity of its flow for purposes of 
traffic. 

All these possess rights in their rivers. The rights 
may vary in extent or value, but the law, it is as- 
sumed, protects all rights. As Justice Storey puts it, 
there is a perfect equality of rights, except by lease 
or by grant, and it is the special object of these 
papers to show cause why new rights shall 
not be created. Yet on consulting the Standing 
Orders of the two Houses, we find that notices of 
an application to abstract water from any stream 
should be given, not to all persons interested in 
such stream, or to their representatives, but only to 
the owners, lessees, and occupiers of all mills, manu- 
factories, or other works using the water of such 
streams for a distance of 20 miles below the point 
at which such water is intended to be abstracted. 
The limit of distance is reasonable, but the limit 
of interests noticed recognises. millowners and 
others using the waters for trade purposes as the 
only persons seriously interested in the stream flow. 
If there are no such persons, no notice appears to 
be necessary, and as we have seen in the case of the 
Leeds and Liverpool Canal Bill of 1892, only the 
vigilance of the County Council prevented an irre- 
parable injury to the River Aire from almost its 
source down to Leeds, owing to the absence of 
these very millowners. In practice, however, 
there is a limit within this limit, for notices 
are not usually sent to the owners, &c., of all 
works using the waters. They are sent to the 
owners, &c., of mills worked by water power only, 
and the vastly greater interests of the other 
works are ignored. 

The Water Works Clauses Act, 1847, does, in- 
deed, by Clause 12 provide that the undertakers of 
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the works shall make full compensation to all 
parties interested for all damage sustained by them 
through the exercise of the powers conferred by 
the Act. But this right is almost invariably can- 
celled in effect by the provision in every Act of a 
clause enacting that ‘‘the respective quantities 
of water allotted to the stream shall be deemed 
as full compensation to all persons interested in the 
flow of the stream” whose waters are to be abstracted, 
Thus, in point of fact, the private act goes behind 
the common law without the cognisance of the 
other interests. As riparians merely they do not 
even know that their lawful rights are asserted ; 
and a stroke which is unseen cannot be warded off. 

Laying aside for the moment consideration of the 
persons interested, let us now consider what are 
the interests themselves served by a stream in its 
condition as usually found by the undertakers of a 
scheme for diverting any part of its waters. The 
term ‘‘ natural” is often conveniently applied to 
this condition, though it is obviously incorrect. 
Perhaps ‘‘ unappropriated” would be the fittest 
term. 

A stream, then, in its ‘‘unappropriated ” con- 
dition serves the following principal interests, or 
some of them : 

1, Trade, including (a) water power, (b) steam 
use, and (c) trade use for various manufacturing 
purposes, such as the scouring, dyeing, and wash- 
ing of wool, and woollen, and other fibre and textile 
fabrics, paper-making, various branches of metal 
making, &c. 

2. Agriculture. 

3. Navigation. 

4, Amenities and fisheries. 

5. Public health. 

Now, let us analyse these, with the endeavour, if 
possible, to arrive at some definite idea of their rela- 
tive importance and the relation of each interest to 
the question before us—continuous versus inter- 
mittent flow. 

1. Trape. 

(a) Water Power.—This interest we take first, 
not because it is first in importance, but because 
hitherto it has usually taken precedence in most 
of the private Acts relating to the abstraction 
of water from rivers in the north of England. Also, 
it is the only interest mentioned in the Standing 
Order. 

Going back to the origin of water mills, it must 
not be forgotton that every water mill upon a run- 
ning stream was in the beginning of mills an en- 
croachment upon the natural rights of others. At 
first the encroachment was small, almost infinites- 
imal where the fall was ‘rapid, the stream being 
dammed up practically with storage. Originally de- 
signed for temporary use only, in the process of 
time it was found that it would be a convenient 
thing to run a mill for a longer time in dry weather 
than the natural current permitted. Then weirs 
were raised and a little storage got in the stream 
bed itself. Yet alittle more power was wanted, 
and the discovery was made by some genius that a 
hole or tank could be made, and the stream above 
diverted into it, so as to store some part of the 
night flood for use during the followingday. Then 
by degrees the holes and tanks grew larger, until 
the state of things came to be what we see at 
present, and, as the appetite grows by what it feeds 
upon, it has actually been held out as a threat, 
before a Parliamentary Committee, that if a con- 
tinuous flow were enacted, the first mill below 
could, by constructing a reservoir of sufficient 
capacity, entrap it by night, and so convert it into 
an intermittent flow. Such an attempt would pro- 
bably be made, but for one excellent reason, viz., 
that it is not worth while, in these days of railways, 
cheap coal and steam, to spend money on new 
works of water power in this country. Such isthe 
cumulative force of encroachment. If the same 
interference we now behold had been originally 
attempted as a whole, there is no doubt it would 
have been resisted. 

In dealing, therefore, with the vast majority of 
water mills we are dealing with rights which have 
been gained at the cost and injury of others. This, 
while not affecting the validity of those rights, has 
to be considered where their owners come forward, 
and, with an absolute disregard of all those other 
interests which they have already injured, claim a 
new right, and insist that every drop of compensa- 
tion water intended for the common benefit of all 
the stream interests, shall be handed over to their 
sole control. 


ment were conceded on the ground of asserting the 
common injury of this single interest, that injury 
would remain to be proved. It cannot be proved. 
On the basis of granting one-third the total available 
yield of any catchground, it is admitted by all 
competent and impartial authorities that a con- 
tinuous flow is more beneficial, even to the upper 
millowners running intermittently, than the stream 
in its unappropriated state. 

What is done by compensation is to give to the 
stream an equal flow, which on the one hand 
reduces, and in many cases even does away entirely 
with, floods and freshets, which do no good and 
often much harm to mills, displacing their storage 
capacity with débris, &c.; and on the other 
increases the dry weather flow, which also is 
ineffectual in any case, and is useless without 
storage, Not only is this the case, but the mill- 
owner is master of his work, and on a fairly com- 
pensated stream can make his arrangements 
practically without let or hindrance by the caprices 
of weather. 

The word ‘‘ compensation ” denotes a full quid 
pro quo in the eye of the law. Therefore the river 
compensation flow must not mean a volume which 
on the average only will compensate the mill- 
owning interest for the water abstracted. Every 
mill must be left in at least as good a position as 
before. But so also must every interest, and if 
this be impossible, then the majority and weight 
of interests must decide, the majority being com- 
pensated by money. There is, however, as a rule, 
no impossibility. 

Where there is no storage, every waterwheel is 
practically limited in its power to the force of the 
greatest flow which can be termed regular. Where 
there is storage sufficient to contain the night flow, 
the same power is obtained by a wheel working 
only 12 hours, with only one-half of such regular 
flow. Such dams, however, are extremely rare, 
and we know of flow streams in the West Riding 
which possess many reservoirs holding no more 
than 1 or 1} hours’ storage, even when cleansed 
of silt, and, as arule, all dams are more or less 
silted up, most of them, indeed, to the extent of 
more than one half their capacity. Further, every 
such storage dam, no matter how small is in its 
use, without compensation, a right obtained at the 
expense of every other interest on the stream. It 
holds up the water, and while the flow of the 
river is thus suspended, the riparians below are, 
for the time being, deprived of the beneficial uses 
of it. 

Practically, therefore, it may belaid down that, as 
a rule, the power of a waterwheel does not exceed 
the force of the regular flow by more than 10 or 15 
per cent., even when regulated by a storage re- 
servoir; and it is found that the ordinary volume, 
granted as volume—compeneation by Parliamentary 
usage—one-third of the total available, will, if 
delivered in an equal continuous flow, yield a 
greater force. If proof of this be demanded, we 
may point to the Scottish millowners, who are 
more than content with such a flow in such indus- 
trial rivers as the Esk, the Leven, and the Carron. 
Also, itis a fact that cannot be disputed, that 
both in Scotland and elsewhere, millowners using 
their water power intermittently are satisfied with 
this delivery of the compensation water in an 
equal continuous flood ; and, if this be the case 
with the higher millowners, much more must it be 
so with the lower, who, under the intermittent 
system, have the mortification of knowing that a 
large part of the compensation water flows past 
their wheels during the night silently and uselessly, 
which fact conclusively shows that intermittent 
flow demands the sacrifice of the rivers, not only to 
a single interest out of many, but to a section 
only of that interest. 

Now what is the present position of this interest 
which, like Aaron’s rod, has in too many cases swal- 
lowed all other stream interests in the West Riding, 
to their almost irreparable damage? An Ameri- 
can engineer versed in his 75 or 80 per cent. tur- 
bines, and familiar with the universal hydraulic force 
of great rivers, regulated by great natural lakes, 
would laugh at the wooden wheels of Old England. 
These time-honoured and picturesque structures 
which, however suited to the pencil of a David 
Cox, can, as a rule, especially in the centre of a 
coalfield, lay no claim to that beauty of utility 
which consists in a perfect adaptation of the means 
to the end so as to secure the best scientific result. 
How, then, do matters stand with this relic of 


The answer is, that in every river in the West 
Riding, as on rivers of all districts in which coal 
is cheap, water power is rapidly declining in use 
and value. Let us take the River Wear. ‘ 1874, 
when the old Wakefield Water Company were 
applying to Parliament for their Langsett scheme 
in the Little Wear, schedules were presented to 
the Lord’s Committee, setting forth the name, 
owners, fuel, power, and working hours of every 
watermill within 20 miles from the proposed 
impounding reservoir. Last year, after the lapse of 
21 years only—a brief span in the history of an 
industry—the effective power of these mills had 
decreased by one-third. There were, in 1874, 
30 mills ; now there are 20, while of the remainder 
a large number of the wheels have been taken out, 
or are useless from decay. Of the 10 that are gone 
four have been entirely demolished ; three burnt 
down, the last about nine years ago ; one is a hea 
of ruins; and the other two disused for over 1 
years, and in a ruinous state of decay, the wheels 
rotten, and the mill-race filled up. The vast 
majority of the wheels still working are of an obso- 
lete antiquated type—mostly, in fact, the old radial 
paddle, low-breasted, or ‘* four o'clock” wheels, 
yielding, when in good condition, about 30 per cent. 
of duty, but mostly in poor repair. There are 
but three or four turbines in all, and scarcely a 
new wheel of any kind has been put in throughout 
the 20 years. Even in 1874 the total horse-power 
derived from this length of the river, down to the 
old Brightside corn mill, below Sheffield, was esti- 
mated at 1100 to 1200; at the present moment it 
is not 800; while it was given in evidence, in the 
Barnsley Bill, that at one single concern alone, the 
Stocksbridge Iron Works, the steam power was 
13,000 horse-power, or 16 timesasmuch! Yet the 
owners of this vast steam user’s interest get no 
notice, and have no power. 

Below Sheffield, the water power is still more in- 
significant. There are but nine small mills, two of 
which have been in ruins for years ; and it is sig- 
nificant that for the sole benefit of one of these 
ruined mills—Kilmhurst Forge—a special compen- 
sation was granted by the Doncaster Water Works 
Act of 1873, and that this, an equal continuous 
flow, is now being delivered for the benefit of the 
polluted Don without let or hindrance ; time and 
the decay of the water power yielding a natural 
solution of the stock difficulty so regularly raised 
by the a of continuous flow, viz., that the 
storage dam of each mill converts it to an intermit- 
tent flow. 

We see, then, something of the true nature and 
proportion of the water power interest. On the 
whole of the main stream of the Don it is probably 
not one-twelfth part of the power interest in the 
single great steam works we have cited, and so it is 
elsewhere. On the Calder, the Aire, and even the 
Nidd, which formerly was far more of an industrial 
river than the Wharfe, and where coal is more dis- 
tant and costly, the same story is told. If a watermill 
be burnt down, it is unprofitable to rebuild it, and 
in three cases out of four itis not rebuilt. There 
in the river bed is the force of the regular current, 
there is the millowner’s prescriptive right; these 
remain, but the profitable user is gone, owing to 
the change wrought by a cheaper and more constant 
motor. When coal is cheap and abundant, the 
force of the water, like that of the wind or tide, 
is treated with contempt, and no one dreams of 
putting up a new watermill for industrial purposes. 
Here we may fitly deal with, and if possible dispose 
of, the objection above cited, namely, that continuity 
of flow cannot be secured so long as the existing 
mills and other storage dams remain. ‘True, but as 
a millowner shrewdly said in cross-examination, 
‘* Every millowner would object to a new mill and 
dam to hold up the water, and here you propose a 
dam as big as all the rest put together, to hold the 
water over our heads.” What is done is done, and 
the right remains. In this world counsels of per- 
fection are generally time lost, and we must do what 
good we can, not what we wish. This contention 
of the opponents of continuous flow is, we freely 
admit, the strongest they can advance, and we de- 
sire to meet itfairly. As has been stated, few mills 
have more than 1 to 14 hour’s storage of that regular 
flow required for useful effect, even when at their 
full capacity, and this is mostly reduced by silting 
to one-half. Large mills have often but a few 
minutes’ storage; and we are satisfied that the 
whole of the reserves of the watermills on such 
rivers as the Don, Calder, and Aire, will not in the 
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compensation water. That flow, plus the natural 
or direct flow from the now appropriated districts 
extendsfor a distance of at least adozen miles, respec- 
tively from each of the several impounding works. If 
this be so, although continuity is not secured, yet a 
great step in that direction is gained. The period 
of dilutions of the normal continuous flow of 
storage is increased; the period of ebb and ex- 
posure of sluicing banks and foreshores is decreased ; 
and though the night flow descends step by step, 
halting at each step to charge a tank or reserve 
pool, at each step it does good, reinforcing and 
renovating the polluted current. 

Further, the inevitable march of decay goes on 
with accelerated steps ; this gives hope. Practi- 
cally, water power on these little rivers, whose 
banks are a continuous hive of workers, is doomed ; 
and it is certain that each decade will see the mills 
decrease, and the halts of the obstructed current 
become fewer, until the time is ripe for that step 
which enthusiasts may deem probable, and which 
we ourselves think possible—the purchase of the 
relics of the old water power, at any rate so far as 
the impounding works are concerned. Such an 
undertaking would help to complete the work of 
restitution, and it seems only just that the private 
adventurers who committed the outrage, not that 
of the original interference, but that of the new- 
fangled intermittent flow, should see their own 
interests decay, until their rule will add no great 
burden to the rateable value of 11 millions 
sterling. But the bare possibility of this should 
redouble the efforts of the Rivers Board to secure a 
continuous flow. Clearly intermittent flow for the 
benefit of a few individuals is a new right, and a wise 
legislation will shut the doors for ever against the 
creation of a new right in running water. 


(Zo be continued.) 
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Proceedings of the International Electrical Congress Held 
in the City of Chicago, August 21 to 25, 1893. Ameri- 
can Institute of Klectrical Engineers, 26, Cortland- 
street, New York, U.S.A. 

Eecrricians and electrical engineers take advan- 

tage of every important exhibition to hold a Con- 

gress in order that they may arrive at a common 
understanding of the fundamentals of their science. 

At Chicago they gathered in great force, and de- 

liberated together for a week at considerable 

length, as is evidenced by the volume before us. 

The Congress was composed of a chamber of de- 

puties, and three sections devoted to (1) pure 

science ; (2) science and practice, and (3) pure 
practice. The deputies were delegated by their 
respective Governments to confer on the subject of 
an international system of electrical units, and they 
found no difliculty in adopting the ohm, ampere, 
volt, coulomb, farad, joule, watt, and henry, the 
definitions being practically those published by the 

Board of Trade in this country, as far as these latter 

applied. The papers in the pure science section 

were mostly mathematical. They included ‘‘ The 

Analytical Treatment of Alternating Currents,” 

by Professor A. Macfarlane, of the University of 

Texas; ‘‘Complex Quantities and their Use in 

Electrical Engineering,” by Mr. Charles Proteus 

Steinmetz; ‘General Discussion of the Current 

Flow in Two Mutually Related Circuits con- 

taining Capacity,” by Messrs. F. Bedell and 

A. C. Crehore; ‘‘ Explanation of the Ferranti 

Phenomenon,” by Dr. . Sahulka, Technical High 

School, Vienna ; ‘‘ Measurement of the Energy of 

Polyphase Currents,” by M. A. Blondel, Paris ; 

and ‘The Extended Use of the Name Resistance 

in Alternate-Current Problems,” by Professor W. 

EK. Ayrton. There was practically no discussion of 

any of these papers ; indeed, it is doubtful if any 

of them could be adequately comprehended on the 
first reading. 

In the second section the proceedings were opened 
by Mr. W. H. Preece’s paper on ‘Signalling 
through Space by Means of Electro-magnetic Vibra- 
tions.” The author has since read more than one 
paper on the same subject in this country, and his 
experiments are well known. Dr. Silvanus P. 
Thompson followed with a theory on ocean tele- 
phony, in which he explained his method of 
neutralising the retarding effect of capacity in 
submarine cables. This subject he has since treated 
before the British Association. ‘‘ Materials for 








Wire Resistances of Electrical Standards,” was the 
title of a paper contributed by Dr. Stephen Lindeck, 





of the Physikalisch-Technische Reichanstalt Char- 
lottenburg, Berlin. From investigations he had 
made he found that heating caused an increase of 
resistance in all alloys containing zinc to any con- 
siderable amount. On the other hand, all the 
alloys containing no zinc that he examined, showed 
a decrease of resistance under the same conditions. 
The increase of resistance caused by winding is 
also much more pronounced with alloys containing 
zine than with those in which this metal does not 
occur. All this seems to point out that in the 
former alloys changes of structure go on which are 
accelerated by any kind of stress, or by variations 
of temperature, and always tend to increase 
the resistance. ‘Patent nickel,” consisting of 
25 per cent. nickel and 75 per cent. copper, was 
tested, and it was found that the variations of resist- 
ance by winding were considerably less from this 
material than from alloys containing an appreciable 
amount of zinc. Heating produced a decrease of 
resistance, while the time variation was small. The 
material is, therefore, well fitted for resistance 
coils. A copper-nickel alloy called ‘‘ constantan ” 
was found to have a thermo-electric effect against 
copper, amounting tonearly 40 micro-volts per degree 
Centigrade, surpassing the thermo-electromotive 
force of the usual thermo-junctions, like iron- 
german silver, for instance. The general result of 
the investigation was that alloys do best which, 
besides copper and nickel, also contain maganese. 
‘*Manganin” contains 84 per cent. copper, 12 
per cent. manganese, and about 4 per cent. 
nickel. Very elaborate and sensitive methods are 
required to demonstrate the existence of any tem- 
perature coefficient at all. The coefficient is 
positive up to between 40 deg. and 50 deg. 
Cent., and negative beyond that temperature. The 
discussion on this paper was chiefly a speech by 
Mr. Edward Weston giving an account of his re- 
searches on alloys for resistances, many of which 
anticipated, he stated, those set forth in the paper. 
He emphasised the fact that standard resistances 
containing manganese must not be heated. 

paper of somewhat similar nature on 
‘* Some Measurements of the Temperature Varia- 
tion in the Electrical Resistance of a Sample of 
Copper,” by Messrs. A. E. Kennelly and R. A. 
Fessenden, followed. In view of the discrepancies 
existing between the best known measurements of 
the temperature coefficient of copper, Arndtsen, 
Cailletet and Bouty giving results practically repre- 
sented by straight lines, Siemens results with 
the line bending distinctly downwards, and 
Matthiessen results with the line bending distinctly 
upwards, the authors made a number of measure- 
ments in the spring of 1890 on a sample of copper 
wire. Their conclusions were that they only felt 
justified in saying that copper could be found in 
which a linear relationship held between resistance 
and temperature between 20 deg. and 250 deg. 
Cent., and within the range of small observation 
errors. The discussion was confined to some 
remarks from Mr. Preece, in which he suggested 
that the discrepancies between different samples of 
copper were due to differences of density. 

‘** Notes on Photometric Measurement” was the 
title of a short paper by Professor B. F. Thomas, 
of Ohio State University. This was devoted to 
showing the errors introduced by reflection from the 
glass of Argand chimneys, and from the bulbs of in- 
candescent lamps, and to suggestions for avoiding 
these errors. Professor H. 8. Carhart described a 
pair of electrostatic voltmeters, in which the spot 
of light is brought back to the zero of the scale, by 
turning the torsion head, before the reading is 
taken. A method of governing an electro-motor for 
chronographic purposes was the subject of a paper 
by Dr. A. G. Webster, of Clark University, 
Worcester, Mass. He wanted to measure intervals 
of time of the order of ;jy5 sec. with the accuracy 
of one part in 10,000, so that an interval of a ten- 
millionth of a second might be distinguishable. 
As high velocities were necessary, clockwork was 
out of the question, and an alternate-current 
motor was used as the regulator. It was, how- 
ever, not supplied with an alternating current, but 
with an intermittent one, controlled by a heavy 
tuning fork and a mercury break. A direct-current 
motor was used to run the alternator up to speed, 
and, as far as we can gather, furnished the greater 
part of the power, the alternator acting more as a 
regulator than asa driving force. Synchronising was 
done by aid of a mirror on the end of the rotating 
shaft, in conjunction with a second mirror on a 
limb of the tuning fork. 





Professor J. A. Ewing contributed a short paper 
on ‘* Iron for Transformers,” in which he defended 
the extraordinarily good results he obtained from a 
sample of iron in Japan, results upon which doubt 
had since been cast. Professor Jamieson prefaced 
his paper on ‘‘London Electrical Engineering 
Laboratories” by the remark that he had simply 
hinted in a letter that he had a few notes on the 
subject, and had found on his arrival that he was 
put down fora paper. He had, therefore, written 
his communication at his hotel in two evenings. 
This sentence seems to let a good deal of light on 
the method of this section of the conference. 
Quite a considerable number of the papers seem to 
have been written at the last moment in response 
to an urgent request for a communication, and lack 
the weight that one would expect at a congress of 
the importance of that held at Chicago. Every 
electrician of importance—and of no importance— 
was invited to attend, and it was to be expected that 
the occasion would have called forth a splendid 
array of papers. It was to be expected that ma- 
terial that would usually be brought before tech- 
nical societies would have been saved, and that 
special researches would have been undertaken in 
view of the interested audience that would be 
gathered together. Ofcourse, this was the case to 
acertain extent. Professor W. G. Ayrton cent an 
exhaustive study of the forms of electric arcs and 
carbons under various conditions, which was unfor- 
tunately used for lighting a fire. It has, however, 
since appeared in print in the Electrician. Mr. 
A. Blondel contributed two papers, ‘‘ New Re- 
searches on the Alternating-Current Arc,” and ‘‘On 
the Continuous-Current Arc and its Employment as 
a Photometric Standard,” which, like all that he 
writes, display an immense amount of labour and 
research, and are well worthy of study. Professor 
B. F. Thomas, of Columbus, had also a short paper 
on ‘The Periodic Variation of the Candle-Power 
in Alternating-Current Arcs,” and Professor H. S. 
Carhart a still shorter one on ‘‘The Maximum 
Efficiency of Arc Lamps with Constant Watts.” 
‘The Light and Heat of the Electric Arc” were 
dealt with by M. J. Violle, and ‘‘ The Swinburne- 
Thompson Unit of Light” by Dr. 8. P. Thompson. 
Mr. A. E. Kennelly described a new instrument 
for the measurement of magnetic reluctance, while 
Mr. Frederick Bedell contributed a long and care- 
ful investigation of transformer diagrams. 

The discussions in this section were, with very 
few exceptions, short and poor. The time was 
limited. The first meeting took place at 10.30 a.m. 
on Tuesday, August 22 ; the reading and discussion 
of Mr. Preece’s paper, and the reading of Dr. 
Thompson’s paper, occupied that day. On Wed- 
nesday three papers were read and discussed ; on 
Thursday the pace improved, three papers being 
got through in the morning sitting, and four in the 
afternoon. On Friday, the last day, five papers 
were read in full, but practically without discus- 
sion, and two were taken as read. 

Section C, to which were allotted papers supposed 
to come under the denomination of ‘* pure prac- 
tice,” made a good start with the subject of 
‘*Rotary Mercurial Air Pumps,” upon which Dr. 
F. Schultze-Berge had written. This was followed 
by a short discussion, and the section adjourned 
because there were no other papers to be presented. 
The next morning Professor D. C. Jackson read a 
paper on ‘‘ Underground Electric Wires,” giving a 
history of what had been done in this subject. It 
elicited a very good discussion. ‘‘ Various Uses of 
the Electrostatic Voltmeter,” by Dr. Sahulka, of 
Vienna, was scarcely the paper one would expect to 
find in a section of ‘‘ pure practice,” and apparently 
the members took this view, for none offered any 
discussion of it. ‘‘ A New Incandescent Arc Light,” 
by Mr. Louis B. Marks, described an arc burning 
in a closed glass vessel, and gave a number of tables 
and curves in illustration of its efficiency. This 
concluded the second day’s programme. Thursday 
and Friday were the two most successful days in 
the entire conference. The papers read were: 
‘* Direct-Current Dynamos of very High Potential,” 
by Professor F. B. Crocker ; ‘‘ Multiphase Motors 
and Power Transmission,” by Dr. Louis Duncan ; 
“The Tesla Polyphase System at the World’s 
Fair,” by Mr. C. F. Scott, and ‘*A Novel 
Method of Transforming Alternating into Con- 
tinuous Currents,” by Dr. Charles Pollak. These 
led to a series of discussions that quite over- 
shadowed in interest all the events of the week, 
and certainly dealt far more with ‘‘ pure theory” 
than ‘‘pure practice.” Possibly the attractions 
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of this section account for the dreariness of the 

proceedings in some of the others. Certainly they 

saved the reputation of the Congress, and did 

more than anything else to justify the calling 

together of men from the ends of the earth. It 

is one of the difficulties of such gatherings that a 

large number of papers must be secured in order to 

interest the various classes to which the assembly is 
to appeal, and that, as discussions sometimes close in 

a very abrupt manner, there must be no stint of 

papers. But the very length of the programme 

stifles discussion. The chairman cannot forget the 
claims of authors, and hurries matters along, taking 
advantage of the least pause to close one subject 
and introduce another. It is only when a matter 
of supreme interest is presented that the meeting 
gets control of the business, and really thrashes out 
a subject. The real value of these congresses lies 
in gathering together the leading men of all nations, 
and making them acquainted with each other. It 
is the friendships that are formed, the quiet con- 
versations that are held, and the hints given and 
taken that are the most valuable results of these 
gatherings. The Congress affords an admirable 
reason why men of like tastes should gather 
together; further, there are possibilities about 
it which prevents it being overlooked or despised. 

But the possibilities do not always prove actuali- 

ties, and had it not been for the discussions on 

power transmission, those who attended the 

Chicago Congress would have had little more 

advantage than those who have to content them- 

selves with reading the Proceedings. 
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NOTES. 
Tur Bercen Rartway, Norway. : 

Tue Bergen Railway in Norway has been dis- 
cussed for a number of years, and various plans 
have been at different times brought forward ; it 
was only after a protracted debate that the Storth- 
ing in 1894 decided upon the line. The works 
are now, however, in full progress, and are 
attended with more engineering difficulties than 
have hitherto been met with in railway construction 
in Scandinavia. One of the most interesting 
features is a tunnel 17,570 ft. long. A great 
amount of preparatory work has, of course, been 
necessary, and no small portion of this has had 
reference to the snow question, which has been ex- 
haustively examined during several winters. Both 
the distribution of the snow and the quantity in 
the different localities vary considerably from 
year to year. In some winters the depth of snow 
averages 3 ft. or 4 ft., whilst in others it is 
more than 6 ft. On the more exposed spots there 
is generally but little snow, whilst in hollows 
it may be 12 ft. to 16 ft. deep. The Voss- 
Tangevand section (about 463 miles) rises from a 
minimum of 180 ft. to a maximum height above the 
level of the sea of 4330 ft. This section will entail 
an expenditure of about 800,0001., of which 
150,000/. will be required for the Gravelhalsen 
tunnel, the construction of which has been con- 
tracted for by a firm of Norwegian engineers. The 
works on the west side of this tunnel were com- 
menced last autumn, and the rock has so far 
principally consisted of a hard slate. Operations 
are now about to begin at the other end of this 
tunnel, the completion of which is fixed for 
October 1, 1903. At both ends water power is 
available for the working of boring machines, venti- 





lators, &c. A large portion of that section lies 
above the forest boundary. The Bergen line will 
no doubt prove both of great commercial value and 
of special interest to tourists. 


THEATRICAL EXHIBITION IN Paris. 

The Palais de l’Industrie, before its final disap- 
pearance on account of the 1900 Exhibition, is going 
to be utilised for a gathering of a very interesting 
character ; an international exposition of the theatre 
and of music. It will be divided into three prin- 
cipal sections, one of which will be historical, one 
documentary, and one statistical; to these will 
probably be added a section of histrionic teaching, 
and a foreign section whose objects will be dis- 
played by nationalities rather than by classification. 
Naturally the retrospective portion will be the most 
popular, because it will be the most picturesque, 
and, therefore, the most attractive. Not only will 
this section be enriched by numerous loans of books, 
engravings, and theatrical literature in general, 
and with instruments, and all sorts of ancient 
theatrical plant ; but also with a large collection 
of plans of old and modern theatres. The com- 
parison between the past and the present will be 
the more striking because within the Palais de 
l'Industrie will be arranged a number of theatrical 
reconstructions, commencing with those of Greece 
and Rome, and coming down to the Moyen-Age. 
Beneath the great roof of the Palais de 1’Industrie, 
will be a street lined with old houses, leading to a 
reproduction of the famous theatre of the town of 
Orange, in the south of France. Group II. of the 
classification is, we notice, devoted specially to the 
architecture, plant, and accessories of theatres, 
plans, machinery, decoration, arrangement of 
auditorium, fire appliances, &c. The artist in rela- 
tion to the theatre has not been forgotten, and 
will be en évidence in scene-painting, costumes, &c. 
We think that this exhibition cannot fail to be of 
great interest to a very large public. 


Tue JAPANESE Diet AND INDUSTRIAL 
UNDERTAKINGS. 

A perusal of the proceedings of the Japanese 
Diet shows at once the great importance which is 
being attached to the industrial development of the 
country. For instance, during the recent session 
the following may be mentioned as some of the 
most important votes bearing directly on industry 
and trade: (1) Improvement of the existing Go- 
vernment railways, 26,553,000 yen, the payment to 
be extended over six years. (2) Extension of the 
telephone system, 12,802,106 yen, the payment to 
be extended over seven years. (3) Construction of 
a railway in Hokkaido, 1,178,313 yen, the payment 
to be extended over two years. (4) Construction 
of an iron foundry, 4,095,793 yen, the payment to 
be extended over four years. (5) New marine 
telegraph cables, 536,877 yen, the payment to be 
extended over two years. (6) Purchase of arms 
and ammunition, 9,258,088 yen, the payment to be 
extended over six years. (7) Manufacture of arms 
for the army, 6,486,766 yen, the payment to be 
extended over four years. (8) Manufacture of 
arms for the navy, 33,751,062 yen, the payment to 
be extended over six years. (9) Construction of 
ships for the navy, 47,154,576 yen, the payment 
to be extended over seven years. The last three 
votes, large as they seem, evoked strong ex- 
pressions of condemnation, both from leading 
statesmen not in the Government and in 
the press, on account of their utter insufficiency. 
Many other grants were made in the Budget 
for the construction of lighthouses, Admiralty 
docks and arsenals, forts, workshops, chemical 
laboratories, <&c., all of which will to a 
greater or less extent influence imports from 
abroad. Large as these sums are, they are small 
compared with the amounts provided from private 
sources for new undertakings. From a return 
which was recently issued it appears that from 
January, 1895, to March, 1896, a total of very 
nearly 600,000,000 million yen has been invested 
in banks, railways, and other companies, giving an 
average of about 40,000,000 yen per month. 
Banking schemes seem to have reached their 
climax, and now industrial and manufacturing pro- 
jects are the favourite form of investment. Many 
of these offer fair prospects of success, but in such 
a boom it is of course to be expected that some will 
be of an entirely speculative nature, which will 
cause disappointment to those who invest their 


money in them. The figures which we have quoted | 1394 


give some idea of the rapid development which is 
taking place in Japan in every department of 





industry. (A yen is a silver dollar worth nominally 
4s. 2d., but exchanged for gold at about half that 
amount.) 


Bank PRorection ON THE MIssISsIPPr. 

The regulation of the lower reaches of the Mis- 
sissippi forms probably the most gigantic under- 
taking of its kind in the world, and the success 
attained has been very considerable. Complete 
descriptions of the processes employed and of the 
varying degree in which each has met the special 
conditions in which it has been employed, are 
to be found in the reports of the Chief of Engi- 
neers of the United States Army. The infor- 
mation in question is, however, scattered over 
an immense number of different volumes, so 
that the paper read before the American Society 
of Civil Engineers, in which Mr. H. St. L. Coppée 
has collected together the essential facts, is of very 
exceptional interest. The revetments used to pro- 
tect the banks have almost invariably been of 
brushwood, but the details of construction have 
had to be varied to suit each special set of conditions. 
Where possible, the material nearest to hand has 
been employed. Willow mattresses, consisting of 
brush saplings, woven into a continuous piece, 
have been employed very largely, some of 
them having been of very large dimensions. The 
mattresses used at Vicksburg have been 150 ft. 
long by 50 ft. wide, and were constructed 
on floating ways formed by coupling two coal 
barges together, on which a large sloping platform 
was erected, where the mattresses were made. 
This was done by first placing lines of longitudinal 
poles of willow or cottonwood, 6 in. in Titachee, 
8 ft. apart on the ways, each line of poles extend- 
ing the full length of the mattress. Across these 
a second series of lines of poles were placed, also 
8 ft. apart, which were fastened to the first set by 
wire and spikes, At each intersection a vertical pin, 
1 in. in diameter and 3 ft. long, was also inserted. 
Five layers of brushwood were thenlaidon top of this 
framework, each layer crossing the one below it 
at right angles, until a total depth of 2 ft. was 
attained, A set of transverse stringers was then 
secured on top of the brushwood, the vertical pins 
already mentioned being let into them, and secured 
by wedges and nails, thus connecting together the 
upper and lower frameworks, which were further 
united by wire. This done, ropes were secured to 
the mattress by toggles, enabling them to be released 
easily when the mattress had been sunk in position, 
and the whole structure was then launched and 
towed to its intended site. In this position it 
was loaded with stone and sunk. The time re- 
quired to make and sink one of these was only 
one day, even when using untrained labour, but 
when experience had been gained as many as four 
were sometimes made and sunk in one day. In 
some cases the outer edges of the outermost mats 
finally rested under 80ft. of water. The cost of 
this work was under favourable conditions about 
48s. per 100 square feet of bank protected. The 
practice of mat-making has, however, now been 
altered, the pole-frames at top and bottom being 
abandoned owing to weakness, and wire netting 
substituted in their place. The netting is made 
on the ways as the work proceeds, and has a 
2-ft. mesh. The layers of brushwood are sewn 
to the netting with wire. 





SuHErrireLD TyrEs.—It may be interestinz to note that 
1410 locomotive tyres in use upon the Great Central 
Belgian Railway were supplied by Messrs. Vickers, of 
os Messrs, Vickers also supplied 577 tyres for 
tenders, 





Our Raits ABROAD —The railway extension policy 
adopted by the Anglo-Indian Government is having a 
effect upon the external demand for our rails. 
apan and the Argentine Republic are also importing 
British raiJs upon a larger scale, the result being that our 
rail exports in all directions in June were 60,533 tons, as 
compared with 37,870 tons in June, 1895, and 37,022 tons 
in June, 1894, The aggregate exports in the first half of 
this year were 288,683 tons, as compared with 170,194 tons 
in the first half of 1895, and 161,986 tons in the first half 
of 1894, In these latter totals the exports to British 
India figured for 139,473 tons, as compared with 61,417 
tons and 73,313 tons; those to the Argentine Republic, 
for 40,043 tons, as compared with 2658 tons and 785 tons ; 
and those to Japan, for 34,113 tons as compared with 
18,828 tons and 21,400 tons. The deliveries of British 
rails to Australasia to June 30 this year were 30,337 tons 
as com with 20,983 tons in the corresponding period 
of 1895, and 17,559 tone in the corresponding period of 
. The increased attention which is being now de- 
voted to Antvipodean gold-mining has contributed, of 
course, to this last-mentioned result, 
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AKROYD CELLULAR PNEUMATIC TYRE. 
Tue accompanying illustrations show an arrange- 
ment of cells and tube for cycle tyres, patented by 
Mr. H. Akroyd Stuart, Bletchley, Bucks, with the 
object of overcoming the immediate effects of a punc- 
ture. As will be seen at a glance, it is an adapta- 
tion of the well-known principle of subdividing a ship 
by watertight bulkheads. For this purpose a series 
of small segments of flexible tubes are introduced 
between the ordinary pneumatic tube and the outside 
cover. When the inner tube is inflated in the usual 
manner, the air cells are forced against the outer jacket, 
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and the ends of the segments of tubes being pressed 
close together constitute air-tight walls, so that should 
the outer cover and the outside skin of the cell be 
punctured, the emission of air is only from one, or at 
most from two cells. Ata trial eight consecutive cells 
were punctured, with four in other parts of the tyre, 
and on the inner tube being inflated, there was little 
appreciable difference in the resiliency of the tyre. 
The air cells can be readily applied to all present tyres 
having an inner tube and outer cover, and a complete 
set of the air cells for a 28-in. wheel 2-in. tyre weighs 
less than 2 oz. 








TUNNELLED RETORT BEDS. 

As is well known, the coke removed from gas retorts 
is partly used to fire the furnaces below, while the 
greater part is sold for fuel. In the floor of the retort- 
house there are two sets of openings, one set serving 
to stoke the furnaces and the other set for the 
delivery of the hot coke on to the floor below, 
where it is loaded into trucks, As the men in 
charge of the furnaces have to work on this floor, 
clinkering the furnaces and the like, the coke is very 
much in their way, and it has to be shovelled to 
one side to allow them to go about their business. 
The coke cannot be delivered direct on to the trucks, 
as it must first be carefully watered and examined to 
make certain that no part of it is incandescent, or else 
the risk is run of setting the coke pile on fire. Hence 
not only do the furnacemen work under uncomfortable 
and possibly dangerous conditions, but there is a loss 
from handling the coke twice. To remove these 
conditions, the Tunnel Furnace Company, of 2, Basing- 
hall avenue, London, E.0., are introducing Joyce’s 
patent tunnelled retort beds, shown in the accom- 
panying illustration. The engraving is so clear that 
scarcely any explanation is needed. 
ata glance that instead of the furnaceman being located 
under the mouths of the retorts, a tunnel is driven below 
the bed, and the furnaces made to open into that. There 
is not a great deal for this man to do, as the furnaces are 
fed from above, and his duties are confined to clinker- 
ing, and keeping the coke on the bars. The coke from 
the retorts can be thrown down in a heap, and allowed 
to lie until it can be removed, without being in any 
one’s way, and without being handled twice. 

At the East Greenwich Works of the South Metro- 
politan Gas Company all the retort beds are being 
modified to the new system, and we are informed by 
Mr. J. Tysoe, the engineer, that the cost of the altera- 
tion will be covered in six months by the economy 
effected in labour. 





LAUNCHES AND TRIAL TRIPS. 
Tue official trial took place on the 9th inst. of the 
Santa Fe, the first of the armoured torpedo-boat de- 
stroyers building by Messrs. Yarrow and Co. for the 
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Argentine Navy. The trial consisted of a three hours 
full-speed run, carrying a load of 35 tons, when a 
mean aug during the three hours of 26.5 knots was 
obtained. The dimensions of this vessel are 190 ft. in 
length by 19 ft. 6 in. beam. Thechief difference between 
this vessel and those built for the British Government 
consists in the entire engine and boiler space being pro- 
tected by 4-in. armour-plates, so as to reduce the risk of 
the vulnerable parts of the vessel being penetrated by the 
fire of small guns. The vessel is fitted with Yarrow water- 
tube boilers, and the speed above named was obtained 
with 1}-in. air pressure in the stokehold. The speed 
exceeded by half a knot that contracted for. 


The s.s. Neptune, a steel screw steamer, completed to 
the order of Mr. John Lockie, of Newcastle.on-Tyne, for 
the newly-formed Venus Steamship Company, by C. 8. 
Swan and Hunter, Limited, of Wallsend, was taken to 
sea for her trial trip on the 9th inst. The Neptune is one 
of the most recently designed types of spar-deck 
steamers, suitable for carring large deadweight as well as 
measurement cargoes. Her leading dimensions are: 
330 ft. between perpendiculars by 45 ft, 3in. by 28 ft. 9 in. 
moulded, and she has been designed to carry 5600 tons 
deadweight on a moderate draught, or about 6700 tons of 
measurement cargo, in addition to bunkers. The pro- 

lling or has been constructed by the North- 

astern Marine Engineering Company, and consists of a 
set of engines with cylinders 24 in., 40 in., and 64 in dia- 
meter by 42 in. stroke, with two extra large steel boilers, 
constructed under special survey, whilst for convenience 
of long vovane trading, the steamer has been supplied 
with a full equipment of spare gear. On proceeding to 
sea, the Neptune had on board about 700 tons of bunkers 
and 800 tons of ballast, and proceeded to the measured 
mile, where the mean of a series of runs was at the rate of 
over 10 knots. 








Messrs. Robert Stephenson and Co., Limited, Hebburn, 
launched on the 11th inst. an iron towing hopper barge 
named Don, built to the order of the Jarrow Corporation. 
This barge has been designed for the removal of the town 
refuse of Jarrow. Her principal dimensions are: 96ft. 6in. 
between perpendiculars, 30ft. moulded breadth, and 11 fb. 
2in. deep. The hopper is of large capacity, to enable her 
to take to sea 350 tons of refuse. She is fitted with 
powerful winches for hoisting the doors, and a special 
arrangement of slipping gear for letting the doors fall. 
She has algo a powerful hand windlass and steering gear. 
Messrs. Stephenson have lately completed another refuse 
hopper for the South Shields Corporation. 


Messrs. R. and W. Hawthorn, Leslie, and Co., Limited, 
Hebburn-on-Tyne, launched on the 11th inst. a steamer 
named Waimate, of the dimensions of 435 ft. by 54 ft. by 
32 ft. She is built to the order of the New Zealand 
es Company, of London, for their Australian 
trade, and specially fitted for carrying frozen meat, 
with powerful duplicate refrigerating machinery of 
essre. Linde’s system ; a large insulated space, having a 
capacity of nearly a quarter of a million cubic feet, is 

rovided in the holds forward of the machinery space, 
eaving all the after holds available for general cargo. 
All the accommodation, including first-class passengers’ 
saloon, officers’ quarters, &c., is provided in a large steel 
deck-house on the top of the bridge deck. The machinery 
consists of a set of triple-expansion engines capable of 
indicating upwards of 3000 indicated horse-power, with 
three large single-ended steel boilers, working at a pres- 
sure of 160 lb. per square inch. These boilers are to be 
worked op Howden s system of forced dravght. 


Sir Raylton Dixon and Co., Middlesbrough, launched 
on July 13 a steel screw steamer named Maceio, built for 
the Hamburg-South American Steamship Company’s 
ee and general traffic to Rio Grande. 
cipal dimensions of the vessel are: Length, 310 ft. 6 in.; 
beam, 41 ft. 2 in. ; depth, moulded, 26 ft.; with a dead- 
weight carrying capacity of about 4000 tons on a light 








draught. The accommodation for first-class passengers is 
under the bridge, with dining-saloon in a house on the 
bri deck. mmodious and well-ventilated quarters 


for about 326 emigrants are also provided aft in poop and 
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*bween-decks. Triple-expansion engines will be supplied 
by Messrs. Thomas Richardson and Sons, Limited, 
Hartlepool. The cylinders are 20 in., 33 in., and 67 in. in 
diameter by 45 in. stroke, with two large boilers working 
at 205 lb. pressure. 


Messrs. Ropner and Son, of Stockton-on-Tees, launched 
on the 13th inst. a steel screw steamer named on, of 
the following dimensions, viz.: Length between perpen- 
diculars, 314 ft.; breadth, extreme, 44 ft.; moulded 
depth, 23.3 ft.; which they have built to the order of 
Messrs. Newman and Dale, London. The deadweight 
carrying capacity is 4100 tons on 19 ft. draught. The 
engines will work up to about 900 effective horse-power, 
and are by Messrs. Blair and Co., Limited. The cylinders 
are 224 in., 37 in., and 61 in. in diameter by 39 in. stroke. 
Steam is supplied by two large steel boilers working at 
160 lb. pressure. 








Messrs. David and William Henderson and Co., Par- 
tick, launched, on the 13th inst., a large steam screw 
steamer, built for Messrs. Lamport and Holt, and named 
Canning. This is the sixth steamer they have built for 
the same owners during the past twelve months, and she, 
like her predecessors, will be employed in the trade 
between Glasgow and Liverpool and Chiliand Peru. The 
dimensions are as follows: Length, 440 ft. ; breadth, 
52 ft. ; depth, 314 ft. ; with a gross tonnage of about 5350 
tons. Thevessel is a fine example of a first-class modern 
cargo carrier, having a deadweight capacity of 7500 tons 
on a moderate —- and with an average speed of 
13 knots. The machinery has been constructed by the 
builders’ firm, and consists of a set of triple-expansion 
engines, with cylinders 294 in., 47 in., and 78 in. in dia- 
meter by 60 in. stroke, and three large double ended boilers 
with Howden’s forced draught. 


The Admiralty have decided to accept the Swordfish, 
torpedo-boat destroyer, from the contractors, Sir William 
Armstrong and Co., her coal consumption trials having 

roved successful. On her official steam trials the speed 

id not, says the Times, quite reach the standard gua- 
ranteed, although the horse-power developed was about 
300 in excess of the contract. 


_ The third of four steel screw tugs which Messrs. Flem- 
ing and Ferguson, Limited, Paisley, are constructing for 
the Admiralty underwent her speed trials on the Clyde 
on the 14th inst., and maintained a speed of about a knot 
in excess of that specified. 


The Union liner Scot has returned to her station on 
the Southampton and Capetown mail service after having 
been lengthened by Messrs. Harland and Wolff, Belfast. 
The addition of 54 ft. was made immediately forward of 
the boiler peers. The vessel was placed in the 
Alexandra Dock, and regular launching ways placed under 
the vessel. The shell p ting, frames, stringers, &c., were 
drilled in line with the midship water-tight bulkhead, to 
separate the forward part; and the stanchions carrying 
the promenade deck were ‘‘ loosened,” so that this struc- 
ture with the saloon remained, while the hull proper was 
drawn forward by winches, the promenade deck structure 
being meanwhile shored up from the altar courses of the 
dock. The additional part was then built up under the 
prpaee deck. The addition of 54 ft. adds another 

old, with a number of state-rooms, so that the earning 
capacity of the vessel has been greatly increased. The 
dimensions of the vessel now are: Length over all, 556 ft.; 
between perpendiculars, 531 ft.; beam, 54 ft. 8 in.; depth, 
33 ft. 7 in.; and tonnage, 7815 tons. She was fully illus- 
trated in our fifty-eecond volume. 














THE JAPANESE Navy.—Two officials of the Japanese 
Navy have just visited Washington in company with 
ommander Mayaoka, naval attaché of the Japanese 
Legation. They have been ing inquiries as to 
American shipbuilding. They have visited the Cramps’ 
works at Philadelphia, and will proceed from Washington 
to San Francisco to inspect the plant of the Union Iron 
Works. Japan proposes to increase her navy, and con- 
struction tenders will be invited from American ship- 
building firms, 
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DUPLEX BORING MACHINE. 


CONSTRUCTED BY THE BRITANNIA COMPANY, ENGINEERS, COLCHESTER. 





THE accompanying illustration shows a duplex 
boring machine manufactured by the Britannia Com- 
pany, Colchester. The bedplate, cast in one piece, is 
12 ft. long by 24 in. wide by 21 in. high, and has two 
double - geared headstocks, with cone pulleys. The 
maximum distance between the centres of the holes 
to be b red is 12 in., one of the headstocks being 
made adjustable in a transverse direction over the 
bed, as shown, to suit the varying centres of the 
holes. The height of the centres from the bed is 15 in., 
and over the table 12 in. The cone pulleys are 
arranged for three speeds, the largest being 20 in. in 
diameter and the smallest 14 in., each step being 34 in. 
wide. The front necks of the steel spindles are 3? in. 
in diameter by 6? in. long, and back necks 24 in. 
in diameter by 43 in. long. The worktable is arranged 
to move for the feed by a screw 24 in. in diameter 
and jin. pitch within the bed, with automatically 
driven spur gearing at the end coupled to the gearing at 
the back po of the fixed head. It can be reversed for 
feeding in either direction by sliding pinions, and 
has a total movement of 4 ft. The gearing is 3} in. 
on the face by 14 in. pitch, while the diameter of the 
wheels is 21 in. and the pinions 6 in. The handle in 
front is for quick return by hand through worm and 
wheel gearing. The rate of feed is altered by the 
lever in front, and a clutch disengages the feed for 
facing work. The approximate weight of the tool is 
34 tons, 





INDUSTRIAL NOTES. 

THE only really dark cloud which overhangs the 
industrial world just now is the miners’ question, 
whether the agreement is to be renewed or whether 
there will be a strike. The coal merchants seem to 
ke striving to stimulate purchases, by hints of a pos- 
sible, not to say probable, termination of the agree- 
ment, and the dissolution of the Conciliation Board. 
It is difficult to forecast what will happen, but the 
chances would seem to be in favour of a mutual 
arrangement. There is nothing to be got by either 
side by disagreement, The prices of coal at the pit 
may not be good, but a strike will not make them 
better. Besides, many of the coalowners are deeply 
ecncerned in iron and steel, and those branches are 
busy. The miners do not ask for an advance, and 
therefore they have no interest in a strike, except to 
oppose a reduction. The votes of the men are almost 
unanimously against any reduction. 





It appears that there will be a fight over the deduc- 
tions clause in the Mines Bill if the third clause is 
persevered with. But this matter rests with the Go- 
vernment, If they withdraw it, there is an end of the 
question. If they do not, the matter will be fought 
out, the coalowners and their friends on the one side, 
and the miners and their friends on the other. But 
if there is much of a fight the Bill will be lost. 





The Conciliation (Labour Disputes) Bill has passed 
through the Grand Committee, the measure having 
been lightened of those clauses which were regarded as 
controversial, namely, those relating to arbitration. 
The result has been that the Bill of the London 
Chamber of Commerce has been shelved. The Bill is 
now only a measure for promoting conciliation where 
practicable, and where no mode of conciliation now 
exists, So far it is a step in the right direction. 





The general condition of the engineering trades is 
manifest from the tone of the report of the Amalga- 
mated Society of Engineers, which says: ‘‘ Our trade 





barometer indicates a buoyancy which is indeed grati- 
fying to all who are engaged in obtaining employment, 
and endeavouring to improve the environments of 
their fellow-workers.” The total number of members 
in the society at date was 83,178, of whom 2024 were 
out of employment. The number is very small in 
comparison with recent experience, but evidently the 
council regard it as a large proportion, considering 
the state of trade, and they seem to trace the cause 
in the aged members, not old enough for super- 
annuation, but say 50 years of age and upwards, being 
passed over in favour of younger men. The age of 
real active work seems to be put down at from 25 to 
45, after which employment becomes doubtful, if 
younger men are idle and seeking work. This would 
seem to be the fact, for of the total 2024, no fewer than 
1240 were full members, entitled to 10s. per week 
while out of work. The other 784 were on the reduced 
scale of 7s. and 63. per week respectively. There were 
besides 1800 on the sick list, and 2733 on superannua- 
tion allowance ; making a total on the funds of 6557 
out of the aggregate membership, a very large number 
to provide for in a time of trade prosperity. The 
report draws attention to the fact that only about 20 
years of a man’s life are regarded as the mean years 
of capacity—the man under 25 has not acquired sufii- 
cient experience, and the man above 45 is too old, 
therefore wages must be so regulated that in those 
20 years the worker shall be able to provide for a 
rainy day. The fact becomes all the stronger when it 
is said that there is a difficulty in finding sufficient 
men to fill the situations open between the ages 
indicated, and yet the older men have a difficulty 
in getting work. The strike at Dowlais continues, 
but there were prospects of a settlement; the men 
at Keighley were still out in two firms; but at 
Colchester the men have been successful in obtaining 
the minimum wages of 32s. per week. Notices have 
been given of an advance of ls. 6d. per week at 
Barrow; and steps are being taken to pull up the 
rates at the great firm of Sir W. Armstrong and Co. 
Notices for an advance of 2s. per week all round are to 
be given at Leeds. At Blackburn, Airdrie, and other 
places advances have been secured. It appears that 
the employers’ associations in the north-west of Scot- 
land, north-east coast, at Barrow, and at Belfast have 
federated, so that there will be concurrent and united 
action on the part of employers in all those large 
districts, in matters of wages, hours of labour, and 
conditions of work. 

It appears that serious friction has again arisen in 
connection with the question of demarcation of work 
in the various dockyards under the Admiralty; and 
threatens to develop into disputes. The attention of 
the officials of the Devonport Dockyard has been 
called to the fact that labourers have been employed 
at turning lathes in the establishment. The Fitters’ 
Association states that labourers entered as such, 
and with no indentures, had been employed upon 
work hitherto regarded as the usual work of fitters, 
and the secretary wrote to the First Lord of the 
Admiralty, reminding him of the action of his pre- 
decessor, Lord Spencer, and quoting other authorities, 
Mr. Goschen replied that any complaints must be made 
through the officials of the dockyard, and not direct to 
the First Lord. The Admiralty also, it is said, declined 
to make any change in the existing arrangements. A 
meeting was held to consider the letter of the secretary 
and the reply thereto, but the matter was regarded as 
too serious to be decided upon in a hurry, and there- 
fore the meeting was adjourned. There is some talk 
of bringing the subject before Parliament, and asking 
the dockyard members to support a proposal to put an 
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end to the innovation, but no definite action will be 
taken until the chief trade unions affected, or likely to 
be affected, are consulted in the matter. These trade 
union attempts to keep a certain class of work entirely 
to members are not likely to prosper. If an unskilled 
man can manege a certain machine, it is plain proof 
that a skilled man would be out of place atit. The 
present prosperity of the working classes is due to the 
advantage machine work has over handicraft, and it is 
suicidal of them to insist upon increasing the cost of 
machine work unnecessarily. 





The monthly report of the Ironfounders for July is 
one of the most remarkable that has been issued for 
many years, in so far as it pertains to the state of 
trade, and generally of employment. The report calls 
attention to the fact thus: ‘‘ We have much pleasure 
in directing your attention to the tabulated figures, 
which continue to indicate the condition of trade as 
exceedingly good ; there appears to be an almost all- 
round dearth of good workmen.” Turning to the 
figures in the table, we find that in 120 places, with 
15,684 members, trade was very good, good, mode- 
rate, or dull, as compared with 117 places, with 15,289 
members, last month. In one place only, affecting 27 
members, was trade said to be bad; in the same cate- 
gory last month there were four places, with 314 
members. Turning to the columns, we find that where 
it was said to be bad, only nine were really affected. 
Where it was said to be dull, four were affected in one 
place, seven in another, four in another, and in one 
place not a single member. The worst place was 
Stockton, where 24 were affected out of 218 members. 
Advances in wages have been secured of 2s. per week 
at Leeds, Stanningley, Mansfield, and Stalybridge, 
while steps are being taken to secure asimilar advance 
at Bradford, Cleckheaton, Dewsbury, and Notting- 
ham. At Pershore the members were able to secure 
the three points in dispute, all their demands beiog 
conceded. The total number on the funds was 1568, 
of whom 761 were on superannuation allowance, 351 on 
the sick list, 343 on donation, 85 had drawn their 
cards, and 28 were on dispute benefit. The total cost 
was only 482/. ‘16s. 10d. per week, or 74d. per member 
per week. The cost of donation and disputes was only 
about 2d. per member per week. The funds are again 
mounting up to a high figure, being nearly 40,000/., 
showing an increase of 20,784/. 5s. 5d. since the end 
of June of last year. The number of members is also 
increasing, the total being 15,711. The report entreats 
the members to take advantage of the wave of pro- 
sperity, and not to throw away their time in frivolity 
and recklessness, but to husband their resources, so as 
to leave no cause for regret, and thus to be prepared 
for any reversal of the existing state of trade should 
it come. Those monitions are always welcome, as 
they show a healthy regard for the welfare of the 
members, above and beyond the mere advances in 
wages which the society endeavours to secure for all 
its members as the opportunity offers. 





The report of the Ironmoulders of Scotland is nearly 
as encouraging as that of the Ironfounders, but the 
practice of giving benefit for loss of time does not 
enable us to separate ‘‘ out of work” from loss of time 
in allcases. But, as it is, only 187 were on idle benefit, 
and nearly as many idle but not on benefit; in both 
cases idleness means cessation of work from all causes. 
The tables show 5103 in full employment, 303 on super- 
annuation benefit, 273 retired members, 243 employed 
in England, Wales, and Ireland, and 169 abroad, the 
total number being 6575, classed and unclassed. The 
number is also increasing largely, as is frequently the 
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case when trade is good, for then the non-union 
members seek the best shops and the highest wages, 
where the union men are usually in the ascendant. 
In one case a shop, which had not been a society shop 
for 17 years, has now become so once again, all being 
members of the union, including the foreman, and this, 
too, with the sanction of manager and of the firm. 
The gain in funds since the last monthly statement 
is nearly a thousand pounds (9981. 9s. 8d.) after pay- 
ment of all benefits and outgoings. The report enume- 
rates some successes as regards wages—at Falkirk of 
2) per cent. advance in wages, with an equal propor- 
tion to day workers; at Aberdeen, and a second ad- 
vance at Glasgow, Paisley, Coatbridge, Dumbarton, 
and Greenock. In most instances the advances are 
obtained without any stoppage of work, by mutual 
negotiation. There is a complaint as to excessive 
overtime, the men being reminded of their public pro- 
tests against the practice, while yet they work over- 
time whenever they can. One very unusual complaint 
appears this month, namely, ‘‘that in some districts, 
a system is creeping in where women are taking the 
place of men.” This is described as a step backward, 
and a return is asked of all women employed, where, 
and at what wages. There is also a complaint of 
superannuated members working at the trade as 
labourers, which is against the rule. Superannuation 
is for those who are not able to follow their ordinary 
employment, and only so, as it should be. 


The report of the Carpenters and Joiners says: 
‘* Judging from the small percentage of unemployed 
recorded, it would appear that the demand for our 
labour throughout the country is general, and that 
hardly any member need remain idle if willing to 
work, and prepared to travel, if necessary, a short 
distance to obtain it.’ This statement is fortified by 
the fact that out of 46,787 members only 403 were in 
receipt of unemployed benefit, and of these 120 were 
in the foreign branches, so that in the whole of the 
United Kingdom only 283 were out of work of the 
46,787 members, ‘There were also 838 on sick benefit, 
and 601 on superannuation allowance. The number 
out of work being under 1 per cent. of the total, the 
men find it comparatively easy to obtain better terms. 
In one town, Alnwick, the men have obtained a reduc- 
tion of working hours from 53 to 50 per week, and an 
advance in wages of 1d. per hour, or 4s. 2d. per week, 
at one stroke. A long list of other towns is given, as, 
for example, at Burton, an advance of 4d. per hour and 
improved working rules; at Bradford, jd. per hour, 
and new rules as to apprentices ; at Cheltenham, 4d. 
per hour, and a reduction of three hours per week in 
November and February, and six houra in December 
and January, to be equalised over the year ; at Hull of 
ls, 2d. per week ; and at five other towns advances 
and improved conditions of work ; in the Tyne dis- 
trict 1s. 6d. per week; at Kilkenny 2s. per week. 
At Middleton the men yot a reduction of six hours by 
the mere fact of approaching the employers, no notice 
being required, or time to elapse before making the 
concession. At Middlesbrough there has been an 
advance of 4d., and a revised code of working rules. 
Several other branches report advances. In 17 other 
towns disputes are pending; in some the men are on 
strike. Altogether trade is flourishing, the men are 
gaining higher wages and better conditions, and the 
hours are being reduced where they were the longest. 


The condition of affairs in the spinning branch of the 
cotton trades appears to be somewhat better, only 4.48 
per cent. being on the funds. There have been 12 dis- 
pute cases dealt with in the month and settled. The 
negotiations on the twiners’ list question have been 
continued, and after three meetings much progress has 
been made. The scale of wages has been practically 
agreed to, and 12 conditions have been settled as to 
the government of the ecale. Another list of seven 
conditions remained to be settled as to coarse counts, 
doffing time, speed clause, &c. It is expected that all 
these points will be settled at the next meeting; but 
with reference to the fine counts question the first 
interview ended without any agreement. The men 
could not accept the employers’ proposals, and an ad- 
journment was agreed to to consider the counter-pro- 
posal. It is intimated that probably the men will have 
to strike in order to get their terms, as the employers 
want to take off the coarse and medium counts what- 
ever is given on the fine counts, s> that the change will 
not be much better for the workers. But as another 
meeting was to be held, perhaps some settlement may 
be arrived at. 





The report of the Associated Blacksmiths for the 
month is encouraging ; it shows an increase in member- 
ship, a decrease in the number of unemployed on benefit, 
and of those signing the vacant book; but there was 
an increase in the number on dispute benefit, with con- 
siderable gains to the members—at Dumbarton 5 per 
cent. advance, at Sunderland and at Dundee ls. per 
week, and advances at Belfast and other places. At 


Leith and at Barrow the men went on strike, and the 


rather forced into the dispute by the action of other 
trades, dispute pay was given at Leith, but at Barrow 
the members are blamed. Only 75 members were on 
idle benefit, 21 on dispute benefit, 27 on superannua- 
tion allowance, and 109 on the sick list ; total on the 
funds, 232 all told. 





The reports from all the engineering centres through- 
out Lancashire continue to be satisfactory ; not only 
has the improvement in trade been fully maintained, 
but new work is constantly coming forward in most 
departments in increasing quantities. The prospects 
of continued activity are, therefore, well assured for 
some time to come. Better prices are also being ob- 
tained upon the new work now accepted. Altogether 
the position of the engineering branches of trade is 
better than for a long time past ; and the outlook con- 
tinues bright for the future. Those remarks apply to 
all the chief branches of the engineering industries, 
such as the stationary engine builders, locomotive 
builders, machine tool makers, boilermakers, moulders, 
the textile machinists, and general engineering. The 
lists of unemployed are being reduced to vanishing 
point, in so far as regards men of skill and ability, 
and the younger men from 25 to 45 years of age. In 
the Manchester and Salford district, for example, out 
of 6606 members, only 106 were on donation benefit, 
mostly turners and fitters. In the Oldham district 
only 38 out of a total of 2077 members were on dona- 
tion. In Preston out of 412 members only five were 
on donation. In Bolton out of 1765 only 38 were on 
donation ; in Wigan only two. The partial quietude 
which has been manifest in the iron trade has been 
changed to greater activity. In the finished branches 
trade is good with a strong tone, the makers booking 
a good deal of new work. The tendency of prices is 
upwards. Nut and bolt makers are busy, inquiries 
numerous, and prices hardening. Steel is in good 
request, but prices are slow to move. 





In the Wolverhampton district more activity is 
apparent since the quarterly meeting. A good busi- 
ness tone has been manifest, and trade prospects are 
considered to be better than for some time past. It 
appears that some heavy contracts are in the market, 
which export houses desire to place. Home business 
is described as being exceedingly healthy, there heing 
a strong demand for local use. The current consump- 
tion is heavy, and makers have a fair amount of un- 
completed orders on their books, so that makers of 
finished iron are able to command fair prices for all 
the new business offered to them. Marked bars are 
unchanged in the basis price, but for most other quali- 
ties more money is asked generally. In all cases the 
recent rates are well maintained. Tube strip is in 
good request, and is somewhat dearer ; galvanised iron 
is still in good demand, and therefore the recent rates 
are well maintained. There is, indeed, rather a hold- 
ing back, in view of a possible advance in the rates. 
Steelmakers are busy, there being no slackening in 
the demand. The accountant’s certificate shows that 
the average selling price for the past two months was 
5l. 15s, 4 85d. per ton, which does not change the wages 
of the puddlers or of the millmen. The same result is 
found in the north of England iron trade, wages re- 
maining the same. All the constructive trades are 
busy. As regards the engineers, out of 370 members 
not one was on donation benefit, nor was there a single 
member of the ironfounders out of work. The boiler- 
makers, bridge and girder constructors, and most of 
the hardware trades are equally busy. There are no 
serious labour disputes to mar the prospects at present. 





In the Birmingham district the market has been 
strong, both as regards crude and finished iron, and 
the outlook is encouraging in so far as business is 
concerned, but complaints are still heard of prices 
being low. Unmarked bars have, however, advanced 
in prices. There is an indication of a probable advance 
in some departments, but there does not appear to be 
any undue haste in the matter. The engineering branch 
is busy, for only about 20 were out of work out of 
1184 members, the majority being fitters. Only one 
moulder was unemployed. In the other branches 
there is much activity generally, and the prospects 
indicate a good run of work for the remainder of the 
year, unless some unforeseen event happens to upset 
present calculations. At present all is hopeful. 





The dockers’ strike at Bridgewater has ended in a 
collapse, after costing the union 2075/., and the town 
considerable expense by the employment of extra 
police and the military. The strike lasted a month, 
and the losses in that period far outweighed the cost 
in funds, although the latter was more than the union 
could afford. The leaders did not appreciate their 
difficulties, or calculate the forces against them. 





The Admiralty, it appears, intend to punish idling 
and smoking during work hours, one example having 
been made of four workmen for repeated offences, 


ate J{27 (1-c)®-—2 (1-4¢ +e3)"} ’ 
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suspended, and a leading man is to be dismissed for 
improper supervision. Workmen ought to bear in 
mind that a fair day’s wage for a fair day’s work 
means also a fair day’s work for a fair day’s pay. The 
one is as essential as the other. 





A motion at the Trades Council delegate meeting 
last week, to abstain from dealing with shopkeepers 
who kept open on Sundays, was lost by 13 votes to 10, 
upon an amendment in the form of the previous ques- 
tion. One delegate said he would vote for it if the 
resolution also applied to public-houses. If workmen 
“ei si Sunday trading, where is their love for shorter 

ours ? 





ALGEBRAICAL GYROSTAT CURVES. 

THE spinning-top as a plaything for boys comes 
down to us out of the mists of antiquity; but the 
bicycle, which embodies the same dynamical principle, 
has only received its full development within the last 
few years. Instead of boys alone playing with tops, 
all the world is now pedalling gyrostats, and in either 
case the stability of the motion is due to the pull of 
gravity causing the axis to move across the direction 
of the pull. It is not difficult to give a quantitative 
explanation for general readers of the conditions to be 
satisfied in a state of ‘‘ steady motion,” as it is called 
when the axis moves at a steady inclination to the 
vertical, in the way Professor Perry has done in his 
little treatise on ‘‘ Spinning-Tops,” the outcome of a 
British Association lecture to working men. The 
gyrostatic feature of the spinning-top and of the 
bicycle is discussed in a simplified special case of the 
general problem from which the initial complicated 
wobblings have been eliminated. If we would grasp 
in all their generality the conditions involved in the 
motion of a top or of a bicycle, we must face great 
analytical difficulties. This is one of the cases where, 
as Dr. Hopkinson pointed out in his Forrest lecture on 
‘‘The Relation of Mathematics to Engineering,” the 
differential equations lying concealed in the popular 
explanation can no longer be kept out of sight. 
At every step of the investigation we are confronted 
with Elliptic Integrals, and these in their most com- 
plicated shape, viz., those of the Third Kind ; and the 
difficulty is such that a complete solution of the problem 
is not to be found even in our best treatises on Advanced 
Rigid Dynamics. In the analytical discussion, the real 
and the imaginary solutions are so entangied that it is 
desirable to have a few special cases completely worked 
out to serve as astandard of reference ; and for this 
purpose the Pseudo-Elliptic integrals invented by Abel 
give, as it were, a safe anchorage in the ocean of the 
elliptic integrals in general. These pseudo-elliptic inte- 
grals are obtained by taking the parameter as an aliquot 
part of the period, and the theta functions of Jacobi 
are now replaced by the ordinary circular functions of 
trigonometry, in which it is possible to express the 
azimuth of every point in the curve in terms of the in- 
clination of the axis, provided that the general 
result contains a secu/av term. In special cases even 
the secular term can be got rid of, and then the 
motion of the axis of a top or gyrostat is given 
by an algebraical equation representing a closed 
spherical curve. The subject has been investigated by 
Professor A. G. Greenhill, F.R.S., in his ‘‘ Applica- 
tions of Elliptic Functions,” and in the Proceedings of 
the London Mathematical Society, vol. xxvi , 1895, 

The two accompanying diagrams, drawn in perspec- 
tive by Mr. T. 1. Dewar, show the nature of the 
motion of a point on the axis when another point on 
the axis is supposed fixed at the centre of the sphere, 
and the period is trisected. Beginning with the 
general equations of motion, most books on dynamics 
show how, neglecting resistance, the equations of 
angular momentum and of energy must be constant, 
and that these lead to the integral ; 


_ P—Qz2)dz 

n§ faa. 

. (l—2)/Z 

where ¥ = azimuth, ~ = cos inclination of the axis to 


the vertical, and Z is a cubic in z. In the special case 
illustrated, the complete solution is given by 
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—1(Qz +R), /(@- a) 
= 3 cos ~~ 
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council chides them for their haste, but as they were 


these having been discharged. Two others have been 
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Values of c between 0 and 3 give the six-looped curves, 
but values between 4 and 1 give the three-looped 
curves. The curves are drawn for 
c= 2— 3 = 0.268, 0 37, 0 42, 0.47; 
andc = 1 + 4° 2—¥/ 4 = 0 6725, 0.5763, 0.52. 

Although the integration of the equation is a work 
of great labour, yet the verification is easy by dif- 
ferentiating the result. 

The diagrams were exhibited at the Royal Scciety’s 
S.iré: on June 10 last. 





THE COMMERCIAL EFFICIENCY OF STEAM 
BOILERS. * 
By Mr. A. HANSSEN. 

THE ¢ fficiency of boilers ax steam generators L a3 during 
the 1.st 10 or 15 years been most carefully investigated by 
a number of expsariments carried out with an accuracy 
and attantion to the most minute details which were 
formerly very rarely attempted. 

The author’s attention has speciallv been called to the 
reries of exneriments conduct d by Mr. Bryan Donkin, 
Jun., and Professor Kennedy, in connection with other 





* Paper read before the Civil and Mechanical Engineers’ 





Society, April 9, 1895. 


eminent specialists, namely, Professor Unwin in this 
country, M. Scheurer Kestner in France, and Professor 
Dwelshauvers Déry in Belgium. These experiments 
were carried out with a number of different boilers under 
actual working conditions, as nearly as possible in the 
same manner and with the same quality of coal, They 
are therefore strictly comparable, and they embrace most 
of the types of boilers met with in ordinary engineering 
practice. 

The object of the author has been to utilise this excel- 
lent material in order to determine as far as possible 
which form of boiler produces steam most cheaply, and 
how far it is advisable to increase the size of a boiler in 
order to obtain the greatest economy, not merely in coal, 
but in first cost and yearly expenditure. 

To do thisit seemed most natural to ascertain as nearly 
as possible the actual cost of the various boiler installa- 
tions on which the experiments were carried out, and to 
allow as an annual charge on each boiler a sum of money 
equal to 4 per cent. interest, and repayment or amorti- 
sation of the capital during 30 years, as this may be taken 
at the average life of a good steam boiler. 

Further, as the space occupied by a boiler often forms 
an important item, the floor space occupied by the boiler, 
together with the space required for stoking, has been 
ascertained and allowed for in the capital cost at the rate 
of 7s. 6d. per square foot, that is, the boiler-house has 
been taken as 15 ft. high from the bottom of the founda- 
tions to the centre of the roof, and 6d. allowed per cubic 
pee of space reckoned inside the walls of the boiler- 

ouse. 

The cost of the boiler seatings, flues, and chimney has 
been ascertained as nearly a3 possible, and added to the 
cost of the boiler-house. 

It has not, however, been found possible to obtain the 
actual cost of the various boiler installations. The author 
found, for instance, on inquiring from Mr. W. B. Bryan, 
respecting Trial VIII., which was conducted with 
the boilers of the East London Water Works Company, 
that these boilers had been put down nearly 50 years ago, 
and that the whole pumping station had been dismantled 
in 1890, and the ground sold to the Midland Railway 
Company. The cost could, therefore, nob be ascertained, 
nor would it have been of much value, as prices have 
altered so very much during the last 50 years. 

The cost of Installation II. has been given by Messrs. 
Bryan Donkin and Co., Limited. The cost of Instal- 








lations X., XI., and XVIII. have been supplied b 
Messrs. Marshall, Sons, and Co., Limited, and M. 
Scheurer Kestner, of Paris, has given the cost of Instal- 
lation XII. Messrs. Green and Son have given the cost 
of the economisers used in connection with Trials 1X. 
and XII, This kind assistance is hereby most thankfully 
acknowledged by the author. — 

The cost of the other installations, which could not be 
ascertained direct, have been estimated by the author, 
and the estimates have been carefully compared with the 
cost of similar work actually carried out or tendered for 
by responsible firms. They may be considered fairly 
correct, but in the absence of any working drawings on a 
sufficiently large scale to take out quantities, they cannot 
pretend to be perfectly correct. — 

As the manner in which boilers are worked varies 
greatly, it is impossible to lay down rules that will apply 
to all boilers under all conditions. It is evident that the 
question of coal consumption is most important in con- 
nection with boilers that are worked continuously day 
and night, and becomes of relatively small importance 
in boilers that are worked intermittently, especially if 
they are of small size. To allow for the varying sizes of 
the boilers it is further necessary to getb a common 
standard of comparison, for instance, horse-power per 
year, and at the same time it is desirable to avoid unne- 
cessary complications in connection with the quantity 
of steam actually required to develop 1 horse-power. 

The author has therefore based his calculations on the 
following assumptions : 

1. That a year should have 3000 working hours, 

2. That the fire in the boilers should be banked up 
during the night, that is, the remaining 5760 hours, so 
that steam is available at any time. 

3. That 30 lb. of steam evaporated per hour should be 
considered as 1 indicated horse power. 

The author has collected the results of his investigations 
in two tabular statements called TablesI. and II. The 
first gives the description of the boilers, their leading 
dimensions, and cost of the installavion ; the second gives 
the principal results of the boiler trials and the annual 
cost of working the boilers. 

Fourteen trials have been selected out of 22 recorded 
in the various volumes of ENGINEERING. Further 
details about the experiments are contained in that 
journal, and the date of publication of the experiment is 
given in each case, so that they may be readily referred 
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TABLE I.—PARTICULARS OF BOILERS TESTED. 











NuMBER OF EXPERIMENT .. ae ‘ ‘se és VIII. 





Seatings. .. oo ; 


a. General Description of Boiler and Boiler | Cornish Boilers in Brick ork Seatings, 
. o» o° without Economize~. 





XIX. II. | III. 





IX. XVII. | XX. 





Lancathire Boilers in Brickwork Seatings 


without Economiser, with Perret’s Fire- | Vicars’ Mechanical 


with Economiserand) Cornish Multitubular Boilers in Brick- 
work Seatings without Economiser. 














bars and Forced Draught from a Fan. Stoker. 
b. Date of trial .. = ‘ as March 16, 1887 June 20, 1888 January 14, 1837 July £0, 1888 March 9, 1887 | January 20, 1888 January 23, 1§89 
=~ publication ia ExGinEtRine May 15, 1891 June 15, 1894 August 1, 1890 Ostober 2, 1891 | June 30, 1893 July 20, 1894 
d. Place where boiler was tested . East London Water Central Institution Messre. Bryan Donkin and Co.’s London Hydraulic | Office of Ena. | Office of the 
Works of the City and Works, Bermondsey Power Company NEERING, i ** Daily Telegraph. 
Guilds, Kensington | 
e. Name of authority fortesh .. os. Me. Bryan Donkin _ Professor Unwin Mr. Bryan Donkin, Jun., Mr. Bryan Donkin | Mr. Bryan Donkin, Jun., 
Professor Kennedy Professor Kennedy Professor Kennedy | Professor Kennedy. 
7. Diameter of boiler shell - moo 6 ft. 9 in, 5 ft, 6 in. 7 ft. 7 tt. 6 in. 4ft4in =| 7 Et 
gy. - » flue os es oe Bg 8 ft. 6 in. 2ft. 10in. to 2 ft. 3in. Two of 2 ft. 9 in. Two of 3 ft. 2 ft. 4 in. 3 ft. 9 in. 
h. Length of boiler ou - ae 30 ft. 18 ft. 9 in. 21 ft. 28 ft. 9 ft. 7 in. 19 ft. 
i, Number and description of tubes .. Three Galloway Three Galloway Three Galloway tues Galloway No. 28 fire tubes No. 53 fire tubes 
k. Diameter and length of tuves ae - = ea 3 in, diam. 4 ft. long 4 in. = 7 ft. 2 in. 
ong 
i. Heating surface of boiler .. oe - 700 ¢q. ft. 324 eq. ft. 582 sq. ft. 936 sq. ft. 191.5 eq. ft. £04 sq fb. 
m. Number of tubes in economiser_ .. os on None None None No. 96 None None 
n. Heating surface of - a am > None None None 1142 eq. ft. None None 
o. Area of grate surface a = ie am 21.0 eq. ft. 16 75 sq. ft. 15.0 eq. ft. - * ae 3.55 eq. fh. 20,0 eq. ft. 
p. Proportion of grate surface to heating surface .. 1 to 33.3 1 to 19.3 1 to 38.8 1 to 99 1 to 54 1 to 40.0 
q. Height of chimney .. se oe oo oe - 70 ft. oe a 55 ft. 6 in. 
r. Area of chimney at top ° os am ° as ae 23 eq. fb. és e 3.14 €q. ft. 
s. Steam pressure during experiment ae .. 87.0 1b. per eq. in. 51.6 lb. 60.0 Ib. 57.0 Ib. 79.0 Ib. 64.5 Ib. 72.0 Ib. 
t. Chimney draught, inches of water . 0.47 in. 0.62 in. 0.35 in. 0.40 in. 0.56 in. 0.24 Ib. 
EstrmatTep Cost oF Bork INSTALLATION, 
£s 4d. £ada | £8. d. £ 8. d, | £ad £ ada 
. Cost of boiler and fittings erected . 225 0 0 150 0 0 309 0 0 430 0 0 110 0 0 435 0 0 
2 »  economiser i - : Re -_ Sa 1344 0 0 
8. » brickwork seatings and flues... x 120 0 0 80 0 0 160 0 9 190 0 0 40 0 0 75 0 0 
4. » Chimney .. o° ee ee e 180 0 0 180 0 0 180 0 0 220 0 0 60 0 0 £0 0 0 
5. »  boiler-house at 7a. 64. per square foot .. 160 0 0 115 0 0 139 10 0 230 0 0 63 0 0 162 0 0 
tt. ME ce il | OO | 5500 | 779 10 0 1291 0 0 278 0 «0 “762 0 0 
v » installation per indicated horse-power | £ 8. d. £s. d, 
of boiler ‘es “ aS - ae ae 140 2 799 18 6 0 916 11 10 187 1815 8 5615 1 
TABLE I. (Continued),—PARTICULARS OF BOILERS TESTED. 
Numper oF Exrariment ae cm ae ‘ IV. | V. XL. | XVIIL. XIL. VI. | VIL. 
| 


Ra 


General Description of Boilers and Boiler 
S.atings és . oe + 


Loccmotive Type, Brickwork. 


Boilers without Seatings. 


Stationary. Semi-Portable. 


| Elephant Boiler 

| with Green Econo- | 
miser in Brickwork 

Seatings. 


Water-Tube Boiler with Economiser 
in Brickwork Seatings. De Nayer’s 
System. 








. Date of trial .. os oe - 
. Date of publication in ENGINEERING 


oS 


. Place where boiler was tested 


a 


Name of authority for test .. oo 


e 


November 21, 1890 


sul University College, London 


Mr. Bryan Donkin, Jun., 
Professor Kennedy 


April 22,1887 | June 15, 1888 


1887 May 30, 1838 
March 18, 1892 


B. Donkin and Co.’s Royal Arsenal, 
Works, Bermondsey Woolwich 
Mr. Bryan Donkin, Jun. 
Profess-r Kennedy 


J. Diameter of boiler shell as ie ° | 8 ft. 8 ft. 7in. 3it 6}in. 
g. Dimensions of furnace or flue a3 ‘ ..| 4[t. 6in. long, 5ft.4in. high, 3ft.7in.wids 3 ft. 2} = by 3 ft. oe 
| 6 in. by 3 ft. 
h, Length of boiler shell a i _ sal 6 ft. 7 {t. 9in. 7 {t. 7hin. 
i. Number and description of tubes .. sad 34 plain tubes 50 plain tubes ‘ 
k, Diameter and length of tubes - aR am 8} in. dia., 6 ft. long 2} io. oe 7 ft. 9 in. 
ong os 
l. Heating surface of boiler 228 eq. ft. 316 eq. fu. 235 eq. ft. 
m, Number of tubes in economiser None None None 
n. Heating surface of = None None None 
o, Area of grate surface os - . 10.5 sq. ft. 7.4 sq. ft. 9.68 eq. ft, 10.5 sq. ft. 
p. Proportion of grate surface to heating surface .. 1 to 21.7 1 to 30.8 1 to 32.6 1 to 27.2 
q. Height of chimney “~ ra te - oi 36 ft. 25 ft. 
r. Area of chimney at top om + os rm 1 76 eq. ft. 1.23 eq. ft. 
s, Steam pressure during experiment 0.0 1b. 85.3 Ib. 61.0 ib. 72.0 Ib. 
t. Chimney draught, inches of water . se ins 0.17 in. 0.15 in, 0.20 in. 0.25 in. 
EstTimATeD Cost OF BOILER INSTALLATION. 
£s. d. £e. d. £ 8. d. 
1. Cost of boiler and fittings, erected o* 130 0 0 170 0 0 157 10 0 
2. »  economiser and fittings, erected .. Se po rv 
3. » brickwork seatings and flues... 700 8 00 715 0 
4. 4, Chimney ae ey ee 710 0 1116 6 710 0 
b. »»  boiler-house at 7s. 6d. per square foot .. 40 0 0 4410 0 43 10 0 
u. Total cost .. ee oe es 18410 0 234 00 216 6 0 
v. Coat of installation per indicated horse-power £ 8. d. £ ad. 
of boiler ee oe wo oe a6 oe 8 40 169 6 6 9 3 7 O11 


to. A summary of all the experiments ha: also been 
published by Mr. Bryan Donkin, Jun., in ENGINEERING 
of September 20, 1895. 

The following types of boilers have been included and 
arranged in the Tables according t» their type : 

No. 2. Cornish boilers in brickwork seatings. Nos. 
VIII. and XTX. 

No. 2. Lancashire boilers in brickwork seatings. 
Nox. IL., IIL, and IX. 

No. 2. Cornish multitubular boilers with short corru- 
gated furnaces and fire tubes from the ends of the furnaces 
to the ends of the boilers. In brickwork seatings. 
No. XVII. and XX. 

No. 3. Stationary locomotive boilers with lagging and 
iron chimneys, but without brickwork seatings. Nos. IV., 
V.. XI. and XVIII. 

No. 1. ** Elephant” boiler, or what is known on the 
Continent as *‘ Alsace” boiler, in brickwork seatings, 
worked in connection with a “Green” economiser, 
No. XIL. 

No. 1. Water-tube boiler on De Nayer’s system, which 





in conttruction appears to be similar to the well-known 
Babcock and Wilcox boiler, with the exception that one 
half of the tube surface is separated from the rest of the 
boiler and used as an economiser. Nos. VI. and VII. 

With some of the boilers two experiments have been 
made under different conditioner. These are, asa rule, very 
instructive, as showing the efficiency of the same boiler 
worked at different rates. 

As far as evaporative efficiency is concerned, very little 
progress has been made during the last 50 years. The 
** Cornish” boiler in the Experiment VIII., Table IT., 
line k, working without economisers, utilised 78.3 per 
cent. of the available heat. This is only exceeded by two 
boilers working with Green’s economiser, namely, the 
** Lancashire” boiler at the Hydraulic Power Company 
Works, and the “elephant” boiler at the Chemical 
Works at Thann, Alsace. While the Cornish boiler is at 
its best when steaming very lightly, the opposite is the 
case with the locomotive type of boiler. 

The boilers VIII. and V. work almost at the same rate, 
the first burning 6.86 lb, the latter 6,25 lb. coal per 





December 22, 1893 


February 21, 1887 February 22, 1887 


August, 1887 
February 27, 1895 


' 
| 
July 22, 1892 | 
| 





Thann, Alsace Lidge, Belgium, 
M. Ssheurer- Professor Dwelshauvers Déry, of Liéze 
Kestier Univers'ty. 
Sit.11fin, | 2ft. 7} in. dram. 
am | 2{t. Zin. wide, 6 ft. 7in. long. 


14 ft. 9 in. 


23 ft. 7h in. 


| 3 egg-ended 40 plain water tubes. 
1ft.7$in.dia., | 4 ft. 3in. diameter, 9 ft. 6 in. long. 
25 ft. 10in. long. | 
430 eq. ft. | 470.5 eq. fb. 
No. 6. No. 40. 
1033 eq. ft. 470.5 sq. ft. 
19.15 ,, | ae 
1 to 76.4 1 to €3.0 
Me h 49 ft. 24 in 
e 5.6 eq. fb. 
45.5 Ib. 85.9 Ib. 75.5 Ib. 
0.16 ia. 0.15 in. 
£ 8. d. | £ 8. d. 
156 0 0 220 0 0 
| 154 8 0 150 0 0 
227 0 0 190 0 0 
| 156 0 0 30 0 0 
221 5 0 83 0 0 
91413 0 583 0 0 
£6 ¢ £8. d. 
13 14 812 9 92 6 


| 
| 
| 
| 
| 
| 
| 
i 
} 
{ 
| 


square foot of grate surface, and 0.205 lb. and 0.203 lb. 
of coal per square foot of heating surface respectively. 
But while the Cornish boiler utilises 78.3 per cent. of the 
available heat, the locomotive boiler only utilises 56.8 
per cent. 

When burning 12.4 lb. of coal per square foot of grate, 
No. XL. the efficiency of the locomotive boiler goes up to 
69.8 per cent., and in Experiment XIV., which has not 
been included in the present paper, where 28.1 lb. of coal 
are burnt per square foot of grate per hour under forced 
draught, the efficiency actually goes up to 82.6 per cent. 
The chimney —— in this latter case is equal to 
1.07 in. of water, while in Experiment V. it is only 0.15in. 
This may to some extent account for the difference, as the 
weak draught may not be sufficient to carry the heated 
—— through all the small tubes so as to utilise the 

eating surface properly. 

The Cornish boiler at University College, Experiment 
XIX., was worked much harder than No, VIII., burnirg 
15.7 lb. of coal per square foot of grate surface and 
0,81 Ib. of coal per equare foot of heating eurfece per 
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General Description of Boilers and Boiler Cornish Boilers 


Seatings .. oe n 


Brickwork Seatings 
without Economiser. 


Lancashire Boilers in Brickwork 
in Seatings Cornish Multitubular 


Boilers in Brick 
—. Fee ag gy with Economiser| — work Seatiogs, 
bars, and with Forced and with Vicars’ | without Economieer. 
: Mechanical Stoker. 
Draught from a Fan.| 








Results of Experiments. 


a. Quantity of coal burnt perhour ..| 144.0 1b, | 262.5 1b. | 154.0 b. | 278.0 Ib. 336.0 Ib. 48.7 Ib. | 416.0 Ib. 
b. Coal burnt per equare foot of grate per hour} 6.83,, | 15.70 ,, 10.2 ,, 186, | 16.0 ,, 187 5 20.8 ,, 
¢. = = heating surface 2 

perhour.. ..  .. wo «| 0205 | 0.810, | 0.265 ,, | 0.480,, 0.162 ,, 0.254 ,, | 0.518 4, 
d. Toickness of fire on grate « x Ka ey to Sin. | shin. 6 in. 10 in, to 12 in. 4 io. 5} in. 

in. 

e. Number of times each firs was stoked per ‘ 

hour ns ne a a a .. |0.7 times ee 1.2 times | 2.8times| Continuously 2.2 times | 4.7 times 
f. Total quantity of water evaporated per hour } 1467 1b, | 2104 Ib. 1277 Ib. | 2369 Ib. | 3552 Ib. 444 1b. | 3920 1b. 
g. Water evaporated per pound of coal .. ..| 10.18 ,, 8.01 ,, 8.30 ,, 8.53 ,, 10.60 ,, 9.12 ,, 9.45 ,, 
he as mR at and from 212deg. Fahr.| 11.40 ,, 9.16 ,, 9.92 ,, | 10.02 ,, 12.40 ,, 9.91 ,, | 10.85 ,, 
i, Estimated horse-power of boiler taking 30 Ib. : E ; 

of steam per hour = 1 horse-power . [489 i.b.p.|70.1 i.b.p./42.6 i.b.p./79.0 i.b.p.| 118.4 ib.p. 14.8 i.h.p./130.7i.h.p, 
k. Proportion of available heat of coal utilised | 78.3 p.c. | 61.8 p.c. | 70.4pc. | 67.6 p.c. | 81.5 per cent. 62.7 p.c. | 66.6 p.c. 
i. Coal required per hour for ‘‘ banking up,”..| 6.37 1b. | 26.0 1b. 10.8 lb. | 16.7 1b. | 24.1 Ib. 4.0 Ib. 33.3 Ib. 


Cost of Working Boilers per Year. 
m. Coal used during 3000 workiog hours 
5760 night hours .. .-| 164 5, | CD 


n. ” ” 


192.9 tons/351.6 tons|206.3 tons/372.3 tons; 


| 


450.0 tons 65.2 tons (557.1 tons 
10.3 


” ° ” 43.0 ” | ” ” le ” 


























Total coal used per year .. .. {209 3 tons |418.5 tons /234.1 tons |415.3 tons | 512.0 tons 75.5 tons |642,8 tons 

£*.4da/£ «= d.|/£ «= dif 8. | £6 d. £6. 4./& 6. d. 

o. Cost of coal at 15s. perton .. oo .. |156 19 6 |313 17 6 |175 11 6 /811 9 6 | 384 0 0 66 12 6 |482 2 0 
p. 4 per cent. interest on capital expenditure 

and amortisation in 30 years oe --| 8918 8/80 7 8] 45 1 7) 4B 1 7] 7416 8 1616/43 9 9 

q. Cost of attendance, 25s. per week .. --| 65 0 0/65 0 0] 6 O 0| 6 O ~ 65 0 0 65 0 0/ 65 0 0 

Total cost per year .. ee eo -./261 11 9 |409 4 9 |285 13 1 |42111 1 523 16 8 187 14 0 59011 9 

ry. Cost per indicated horse-power per year with | | 

attendance ss as ae a 1 0s O1 OO Fl Ott 2) 6 6S 48 6 961); 410 5 

s. Cost per year withoutattendance .. .- {196 1L 9 (344 4 9 22013 1 (356 111 458 16 8 7214 0 52511 9 
t. Cost per indicated horse-power per year 

without attendance .. ee ee «| 40 6| 418 8| 6 3 7| 420 8 317 6 |} 418 3) 40 5 


i 








NuMBER OF EXPERIMENT fV¥. | V. 
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General Description of Boilers and Boiler [ 


TABLE II. (Continued ).—Particutars or Borter TRIALS, 


| Locomotive Type, 


| | 
XVIII. | XII. |: VE | VIL. 


XI. 








Boilers without | ‘*Elephant” Boiler 





Brickwork. Seatinge. | with@Green’s | Water-Tube Boiler 
Seatings ee | Economiser in | with Economiser in 
al Brickwork | Brickwork Seatings, 
Stationary. Semi-Portable. Seatings. | De Nayer’s System. 
Results of Experiments. | 
a. Quantity of coal burnt per hour me .-| 83.31b. | 46.3 Ib. | 120.01b. | 114.0 Ib. 211.5 Ib. 214.0 lb. | 220.0 Ib. 
b. Coal burnt per square foot of grate per hour) 7.93,, | 6.25 ,, 12.4 ,, 10.8 5, | 11.04 ,, | 14,3 4, 14.7 ,, 
c. Coal burnt per square foot of heating sur-| | | 
face per hour .. an es Fe ..| 0.366,, | 0.203,, | 0.380 ,, | 0.400,, | 0.145 55 | 0.227 ,, 0.234 ,, 
d. Thickness of fire on grate .. a or “ to | ae | 4} in. ee | 8} in, 34 in. 
in. | 
e. Number of times each fire was stoked per | : , 
our a e pe ae ake ../0.88 times ois 3.75 times i 8 times 12 times | 12 times 
J. Total quantity of water evaporated per hour) 676 Ib. 335 Ib. | 10871b. | 9201b. | 2100 Ib. | 2026 1b. | 1917 Ib, 
g. Water evaporated per pound of coal. . wo | eR op 7:23 « 9.08 ,, 8.08 5, | 9.93 ,, 9.45 4, 9.19 ,, 
h. e »  atand from 212 deg. F...) 9.55,, 8.45 ,, | 10.78 ,, | 9.67,, | 11.70 ;, | 11.85,, | 11.08 ,, 
i. Estimated horse-power of boiler taking 30 lb. | | ‘ 
of steam per hour = 1 horae-power -;| 22.5 i.h.p.| 11.2 i.b.p.| 36.2 i.b.p.| 30 7i.b.p.| 70.0 i.b.p. 67.5 i.h.p. | 63.9 i.b.p. 
k. Proportion of available heat of coal utilised) 66.2 p.c. | 56.8 p.c. | 69.8 o 65.2 p.c. | 78.5 p.c. 74.4 p.c. | 71.8 p.c. 
l. Coal required per hour for ‘banking up”..| 6.2]b. | 6.21b. | 9.3 1b. 9.0 Ib. 9.6 Ib. 13.9 lb. 9.2 Ib. 


Cost of Working Boilers per Year. | 
m. Coal used during 3000 working hours 


n ” » 5760 night hours .. --| 15.9 4, | 16.9 


.-/111.5 tons | 82.0 tons | 160.7 tons! 152.6 tons| 


| 983.2 tons _| 286.5 tons| 294.6 tons 
» | 23.9 ,, | 282 ,, a | 85.8 5, | 28.7 








Total coal used per year 


..|127.4 tons | 77.9 tons | 184.6 tons| 175.8 tons 





807.9 tons | 822.8 tons| 318.3 tons 





|£ad.|£ 8, 
o Cost of coal at15s.perton .. os --| 9511 0 | 58 8 
p 4 percent. interest on capital expenditure 

and amortisation in 30 years. --| 1018 8 | 1013 
q Cost of attendance, 25s. per week --| 65 0 0] 65 O 


Total cost per year i Ce SS ee 
r Cost per indicated horse-power per year 


with attendance oe oe e 2 3; 1119 
6 Cost per year without attendance .- 116 4 8 | 69 2 
¢ Cost per indicated horse-power per year | 

without attendance ne oe <1) © S268 





hour, but it only shows an efficiency of 61.8 per cent., the 
boiler being evidently overworked. 

The three Lancashire boiler experiments, Nos. IT., ITI. 
and IX., give very nearly equal results when worked 
without economiser, but the efficiency of No. IX. boiler 
is increased 12 per cent. by using an economiser, as it 
raises the efficiency from 69.5 to 81.5 per cent. The 
economiser evidently forms a cheap and efficient way of 
increasing the heating surface of a boiler. In No. IX. 
the heating surface of the boiler is increased from 936 to 
2078 square feet, which would be equivalent to lengthen- 
ing the boiler from 28 ft. to 62 ft, This extra length would 
probably cost at least 5007, whereas the economiser only 
cost 1542, 

The two Cornish multitubular boilers, Nos. X VII. and 
XX. are specially designed by Mr. W. H. Maw for the 
printing offices of ENGINEERING aud the Daily Telegraph. 
‘They have the advantage of giving a great heating surface 
and extra large corrugated furnace flue in a comparatively 
limited space, which is of great importance in the crowded 
parts of central London. They are, however, somewhat 
more expensive to make than the usual form of boilers. 
Their evaporative efficiency is similar to that of 
Lancashire boilers without economiser. Similar boilers 
of the usual ‘‘marine” type, with the tubes going through 





the boiler from end to end, are used a great deal for 











a) 2 0 &12 a & £8 0. |£8d.|/£ 8. d. 
6 |188 9 0 118117 0 230 18 6 241 14 6 |2388 14 6 
| 
8/1810 8/1210 1 52 19 11 3314 4/8314 4 
0| 65 0 0: 65 0 0 65 0 0 65 0 0/65 0 0 
221619 8 209 7 1 348 18 5 1340 8 10 |337 8 10 
j 

4 51911) 616 5 419 8 | 6 010 6 6 7 
2 |16119 8 1384 7 1 283 18 5 275 810 |272 810 

6 | 4-1 2 42.67 ¢@€ 62 
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stationary purposes, such as Davey, Paxman and Co,’s 
‘*economic” boiler, and Lindsay Burnet’s “‘dry back” 
boiler. They give excellent results, but the author has 
not yet seen any independent tests carried out with them, 
similar to the present tests. 

The “elephant ” boiler is well known in this country, 
but it has never found universal favour like the internally 
fired boilers. It does, however, give very economical 
results when not forced. In the present case 11.04 lb, 
of coal are burnt per square foot of grate surface = 
0.49 lb. per square foot of the heating surface of the 
boiler only, oan 0.145 Ib, of coal per square foot of the 
combined boiler and economiser. The evaporative 
efficiency of the boiler only is 65.5 per cent., the 
economiser adding 13 per cent. to the efficiency. It 
should be mentioned that the economiser is really for two 
boilers, but that during the experiment ib was used for 
oneboiler only. Theeconomiser is, therefore, really toolarge 
for the boiler. The usual allowance is one tube for every 
40 lb. to 50 1b. of water to be evaporated, or in the present 
case, where 2100 lb. of water were evaporated per hour, it 
should be (2109 + 45 =) 48 tubes instead of 96. The esti- 
mate of cost for this boiler is from figures supplied by 
M. Scheurer Kestner, and it should be noted that the 
price of the ironwork is only about 197 10s. per ton, 
including all fittings and erection, This is cheaper than 


similar work could be done in England, but on the other 
hand the brickwork seatings are more expensive than 
English work. This may be due to the bigher price of 
firebricks on the Continent. 

Of water-tube boilers only one type has been tested, 
namely, a Belgian boiler on De Nayer’s system. Ib is 
similar to the Babcock and Wilcox boiler, but it has got 
a very large heating surface, and one-half of the tubes are 
used separately from the other, and act as an economiser, 
into which the feed water first enters. The estimate for 
this boiler is taken from a tender for a Babcock and 
Wilcox boiler of almost exactly the size of the main boiler, 
and the economiser is taken from the same tender, by 
deducting the cost of the fittings and drum, 

With regard to the commercial efficiency of these boilers, 
the figures in line ¢ of Table II. show conclusively that 
the best steam producer is also the cheapest boiler for 
continuous work, where money can be got at 4 per cent. 
interest, and where it is not of primary importance to 
economise space. 

The interest and amortisation of the capital is in all 
cases small compared to the expenditure for fuel, and the 
duty of the engineer both as a technical and commercial 
adviser is to recommend the best steam producer to his 
clients, 

The evaporative, and, therefore, also the commercial, 
efficiency does not oi go to be materially influenced by 
the type of boiler used, but only by the heating surface 
it contains. Each form of boiler has advantages that 
make ib specially suitable for certain purposes. The 
tubular boiler has a greater heating surface in less space 
than the Cornish or Lancashire boiler, but the former is 
difficult to clean, and should never be used for steaming 
with hard water. It does not appear, as far as the 
author’s experience goes, that there is any material dif- 
ference in the price per square foot of heating surface in 
a boiler for any given pressure, whether it is a Cornish, a 
Lancashire, a multitubular, or a water-tube boiler, so 
that the local circumstances should in each case decide 
which form of boiler should be chosen. 

A simple and easily remembered rule for proportioning 
boilers is, that good results will be obtained when 4 lb. of 
water are evaporated per square foot of heating surface 
per hour, and that an economiser should be added having 
approximately the same heating surface as the boiler. 

his will increase the efficiency of the boiler considerably, 
and the cost of the economiser will be less than cnolalt 
of the boiler. 

The area of the grate depends very much on the quality 
of the fuel and on the chimney draught. Too large a 
grate surface generally on more trouble than a small 
one, owing to the difficulty the stokers experience in keep- 
ing the grate uniformly covered with coal. The author 
has for many years been accustomed to allow 81b. of coal 
per square foot of grate surface per hour, which has given 
good results for internally-fired boilers, but it is evident 
from Experiment IX. that just as good results may be 
obtained with twice this quantity of fuel burnt per square 
foot of grate. Ifthe larger surface can be got without 
unduly lengthening the grate, good results can be ob- 
tained, but a grate 3 ft. 6 in. to 4 fb. long is most con- 
venient for stoking, and should, as a rule, be preferred. 

As the price of the boilers themselves ee very nearly 
as their heating surface, it is evident that the brickwork 
seatings form an extra expense, which gives an ie por 
to those types of boilers which are self-contained and do 
not require any brickwork—such as, for instance, the 
vertical cylindrical boiler, which is so largely used for 
small installations, the ‘‘locomotive” boiler, and the 
“dry back” marine boiler. The two latter types may be 
used up to any size, and give very good results, but they 
require soft feed water, as itis difficult to remove scale 
from the tubes. 





ON THE TRANSMISSION OF POWER BY 
ALTERNATE CURRENTS.* 
By J. T. Morris, Assoc, Inst, E.E, 


TuE subject of the transmission of power by alternate 
carrents is such a wide one that it is only possible, in the 
limits of this paper, to bring before you a few of the 
leading principles involved in the design of such power 
transmissions, and to give you a few of the results arrived 
at in recent practice, 

In any scheme for the electric transmission of power, 
we must bear in mind that electricity is only the means 
by which we transmit the power in a convenient form 
from the place the power is generated to that at which it 
is required. 

Our source of energy may be that imparted toa turbine 
by water falling from a higher to a lower level passing 
through it, or it may be derived by burning coal in the 
furnace of a steam boiler supplying steam to an engine. 
To the shaft of the turbine or steam engine, as the case 
may be, we couple the shaft of the alternator or dynamo, 
and from these we supply electrical energy to the line 
along which the power is to be transmitted, and at the 
receiving end this electrical energy is converted back 
again into the form of mechanical energy by electric 
motors. 

So we have in the above case thermal energy stored in 
coal transformed into mechanical energy by the boiler and 
steam engine, which is sgain transformed into electrical 
energy in the dynamo or alternator, then transmitted in 
this form along the line, after which it is retransformed 
into mechanical energy by electric motors. 

Ib will be well to summarise a few of the advantages 
and disadvantages connected with the employment of 








* Paper read before the En an Univer- 
sity College, London, on March 19, 1896, 
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alternate currents for the transmission of power as com- 
pared with continuous currents. 

Alternators have no commutators ; armatures may be 
fixed, the field magnets revolving, so the part in which the 
high tension current is generated has no moving parts or 
sliding contacts, and hence can be completely insulated ; 
whilst, with one or two minor exceptions, every continuous 
machine necessarily has a commutator. They are mode- 
rately reliable up to 2000 or 3000 volts, and can be made 
for higher voltages, but their cost runs up rapidly. 
Then, again, the alternator does not need to be exposed 
to the high pressure at all, for by means of step-up 
transformers we can raise the pressure to any desired 
extent, and hence they are admirably suited for long- 
distance transmissions. Also two and three phase non- 
synchronous motors are thoroughly mechanical in 
construction, and in most of the principal designs have 
no sliding electrical connections at all except for large 
81Z€8, 

On the other hand, alternators cost more than con- 
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tinuous-current machines of the same output, and are 
more trouble to put in parallel ; and synchronous motors 
are not self-starting. Also, for a given effective voltage 


or \/mean® voltage, with alternate currents the maximum 
voltage is always greater than the voltage for continuous 
currents. With different types of alternators and various 


Vv 

loads the ratio -— = noe 
»/mean? voltage 
to 1.7. So the insulation of the line and apparatus con- 
nected with it must be more thorough when alternate 
currents of the same effective voltage are to be used. 
But, as mentioned above, direct currents cannot be used 
for high pressures, and it is only by the use of such 
pressures that economy can be secured in a long-distance 
power transmission, as will be seen later. 

Another objection to the use of alternate currents is 
the ‘‘ inductive drop” in the circuit; the chief effect of 
this is to render the regulation of the pressure of the cir- 
cuit more difficult. 

Let us now turn to examine some of the various points 
affecting the system to adopt in any particular alternate 
current transmission. The three important points to 
settle are the system, the voltage, and the frequency. 

System.—So many different names are used more or less 
frequently in connection with different systems that a 
table is here inserted in which they are classified into 
two ups, viz., the ordinary alternate current and 


polyp currents : 


certainly varies from 1.2 








Alternate Current Systems. 








Single phase Polyphase 

Monophase Multiphase 
Polycyclic 
Drehstrom 


—_—— SY > 


Two-phase Three-phase 


and the monocyclic, which is a kind of combination of 
the two groups. : 

So the terms polyphase, multiphase, polycyclic, and 
drehstrom systems are simply synonyms for any system 
in which more than one alternate current is used. There 
are three or four systems which are used extensively at 
the present time: Single-phase, two-phase, three-phase, 
and the monocyclic. 

I.—The single-phase system, i.c., the ordinary alternate 
current in which two wires are used. ; 

There are two methods of representing graphically any 


5o° 














£579.F. 


periodically varying quantity, such as an alternate 
current, 

a, Take a straight line (Fig. 1) and along it mark off 
a number of equal lengths representing equal intervals of 
time, and at each point erect an ordinate equal in magni- 
tude to the strength of the alternate current, to some scale 
at that instant. Do this for each of the points marked off 
along the time base, and we obtain a curve which may be of 
the form shown in the diagram which represents a sine 
curve. The complete cycle from 0 deg. to 360 deg. is 
usually gone through in about one-hundredth to one- 
fiftieth part of a second, and the number of times this 
—. cycle is passed through in one second is known 
as + e frequency of the alternate current or the periodi- 
ci 


A common American practice is to state the number 
of alternations per minute, ¢.¢., the number of half-cycles 
r minute. For example, 60 cycles per second, or a 
requency of 60 revolutions per second, or 7200 alternations 
per minute, all mean the same thing. 

b. Polar Diagram.—In this diagram (Fig. 2), instead of 
plotting the values of the current from points spaced at 
equal intervals along a straight line, we plot them along 
radii spaced at equal angles around a common centre or 
pole, the angles being such that the radius makes exactly 
one complete turn in one cycle of the alternate current. 
Now if we join up these points by a curve passing through 
them we obtain two closed figures, exactly alike, one of 
which represents the positive wave of the alternate 
current, and the other the negative wave, and if the 





current varies according to a sine law, the two closed 
figures are then two exact circles (see Fig. 2). 

We may imagine that the two circles are two openings, 
and that behind these openings a radius is revolving 
uniformly round the centre; then the Jength of the 
radius visible at any moment represents the current 
strength at that instant. 

II.—The two-phase system, in which we have two 
alternate currents, differing in phase by 90 deg, in two 
separate circuits, and, therefore, requiring four wires: 
sometimes one wire from each of the separate circuits is 
combined into one, when the system requires only three. 

The two methods of representing two-phase currents 
are shown in Figs. 3 and 4. In the polar diagram (Fig. 4) 
the only change we have to make is to add a second 
radius, making an angle of 90 deg. from the first. 

III. The three-phase system, in which there are three 
alternate currents, differing in phase by 120 deg., is 
represented in Figs. 5 and 6. Here in the polar diagram 
we have three radii revolving, each separated by 120 deg. 
from the others. 

Now if each of these three alternate currents were 
flowing each in a separate circuit, six wires would be 
required, but the algebraic sum of the three currents at 
any instant is equal to zero, hence only three wires are 
required, wires 2 and 3 serving as return for 1, 3, and 1 for 
2, and 1 and 2 for 3. 

In Fig. 6 you will observe that 2 is exactly equal to the 
sum of 1 and 3; and, in general, for any position you 
may choose, the sum of the radii in the positive half is 
equal to those in the negative half. But, in paesing, we 
must note that this only holds good as long as the three 
current curves are sine curves, and of equal amplitudes. 


(To be continued.) 





Evropgan Forssts.—Russia has 503,000,000 acres of 
forest. In Sweden and Norway, the forest area covers 
62,000,000 acres; in Austria, 45,000,000 acres; in Ger- 
many, 34,000,000 acres ; in Turkey, 25,000,000 acres ; in 
Italy, 14,000,000 acres ; in Switzerland, 1,700,000 acres ; in 
France, 22,000,000 acres; in Spain, 8,000,000 acres ; and 
in Great Britain, 3,000,000 acres. 





Boor AND SHOE MacHINERY CATALOGUE —We have 
just received from Messrs. Pearson and Bennion, Limited, 
Union Works, Leicester, and 4, Appold-street, London, 
E.C., a copy of their new catalogue, which gives illustra- 
tions of about 100 special machines for boot and shoe 
machinery, and it is interesting to see the ingenuity 
involved in the design of machines for almost all work in 
connection with the industries mentioned. Some of the 
operations may be readily done mechanically, but such 
tools as those, say, for sewing on buttons, are nob met 
with every day. In this instance it is stated that an 
average operator can sew on 12,000 buttons a day. Another 
machine can do as much work as six girls, and yet the 
cost is only 351. Other instances might be given to show 
the utility of the machinery, and its influence on the cost 
of production, but these suffice as representative. 





SHIPPING AND SHIPBUILDING. — Mesers. H. E. Moss 
and Co., Liverpool, in their ‘Steamship Circular” state 
that if steamship owners will only content themselves in 
replacing such boats as are absolutely necessary for old- 
established and existing lines, we may hope to see that 
improvement in freights for which we have been waiting 
so long. It has been demonstrated beyond all measure 
that in long voyage trades it is only the newest and most 
modern type of steamer that can hold its own in the pre- 
sent days of excessive competition. The old and obsolete 
type of vessel must go to the wall, and for years past we 
have advised the realisation of such property. Large 
numbers have been sold to foreigners and others to be 
broken up, but many thousands of tons yet remain, and 
must inevitably follow suit. It is exercising the minds 
of many of our steamship owners as to whether the pre- 
sent existing rates of freights are to be considered the 
basis of the future. For our own part we do not think 
so. Granted rates are as low or lower than they have 
ever been, we believe they have touched bottom, and will 
shortly improve. The new features to be chronicled are 
the introduction of steam into the Californian trade; the 
wonderful energy of foreigners, especially of the Japanese, 
who are starting new lines of steamers, even to our own 
doors, in opposition to our old-established companies ; the 
great strides made in Germany in the art of shipbuilding, 
where our naval architects have recently had the oppor- 
tunity of seeing that work in the German yards can be 
well, efficiently, and cheaply executed, a fact which has 
already told, and is bound to tell more‘in the future, on 
our own shipbuilding industry. Although quadruple ex- 
pansion engines are being fitted in some boats now build- 
ing, there is no marked inclination to adopt them gene- 
rally. A large number of useful second-hand steamers 
have been sold at very low prices to foreigners, princi- 
pally for the Baltic and Black Sea trades, where they can 
be worked even now at a profit, free as they are from the 
excessive restrictions imposed on British shipping by over- 
zealous legislators. Many new steamers are for sale in the 
hands of builders. There are also a number of nearly new 
boats, with triple-expansion engines, that can be bought 
very cheaply. Prices for building new steamers are about 5 
per cent. all round higher than in December last, but many 
builders being anxious for work would willingly forego their 
standing yard charges, consequently orders can be place 
amy yay at nearly the same prices. How long this will 

ast it is impossible to say, but as other trades are thriv- 
ing, the railways omg ea Board of Trade returns in- 
creasing, surely these factors must before long have a 
beneficial effect on the as industry, and place it on 
a sounder and more profitable foundation. 
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ELECTRICAL APPARATUS. 


7882. J. Devonshire, London. (W. B. Potter, Schenec- 
tady, N.Y., U.S.A.) Regulating Alternating Cur- 
rent Electric Motors of the Induction Type. 
{1 Fig.) April 14, 1896.—According to this invention the motors 
are permanently connected in multiple between the trolley lines 
and ground, or between the supply lines, if three metallic con- 
ductors be used, in the three-phase system which is taken as acon- 
venient illustration. The circuit of each armature is closed 
through resistances, and these resistances are so connected that 
they may be operated simultaneously. In the annexed diagram 
A, A! are armatures, and B, B! are the fields, indicated by 














straight lines. The two fields are permanently connected in 
multiple between the trolleys T, T! and the ground at G. A third 
trolley T2 indicated in dotted lines may be used, and in this case 
a metallic connection may be substituted, as shown by the dotted 
line connections in the circuit of the armaturee. Resistances 
R, R', &c., are shown closing the circuits of the armatures, and 
means, such as a slider 8S, for cutting out these resistances in 
variable amounts or for bringing the armatures upon dead short- 
circuit, are also used. These are connected by bars C, C, so that 
operation of one simultaneously operates the other. (Accepted 
May 28, 1896). : 

8141. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Berlin.) Switch apparatus for 
Electromotors with Automatic Resistance Regu- 
lator. (3 Figs.) April 17, 1896.—The present invention relates 
to a switch apparatus so arranged that at each switching opera- 
tion there is automatically introduced into the circuit, imme- 
diately before the opening of the contacts, a resistance that will 
effectually prevent sparking, this being effected quite indepen- 
dently of the will of the driver. For this purpose the axle of the 
switch is mechanically connected to the switch device of a regu- 
lating resistance in such manner that each movement of the 
switch spindle sets free a force whereby the resistance regulator 
is so placed that resistance is introduced into the circuit. The 
figures show one arrangement for carrying this invention into 
practice. Within a casing A are arranged two parallel spindles 
B andC, of which B is rotated by a crank handle D for actuating 
the switch apparatus, while the spindle C is rotated by a hand- 
wheel E for actuating the regulating resistance. The switch appa- 
ratus consists of a number of contact levers F, which, under the 
action of springs G, press against fixed tact The axle B 
carries a number of cams J, which, on rotating the axle B, are 
made to press the contact levers sideways, 80 as to open the con- 
tacts at H. The several cams are shifted round through a certain 
angle relatively to each other, in order that, with a definite posi- 
tion of the crank handle, the necessary contacts are closed and 
opened for effecting a desired order of connection of the circuits, 



































If, for example, there are two motors to be connected either in 
series or in parallel, the following arrangement can be employed. 
In the position 1 of the crank (Fig. 2) all the contacts are open, 
and consequently both motors are out of circuit ; in the position 
2the motors are connected to the circuit in series and run for 
forward motion ; in the position 3 they are connected in parallel 
and act as brakes; in position 5 the current is reversed so that 
the motors run backwards, being connected in series. The axle 
C of the regulating resistance actuates in a similar way a number 
of contact levers by means of corresponding cams (not shown), 
which levers, on the rotation of the handwheel E to the right 
hand, are applied consecutively to a corresponding series of fixed 
contacts whereby the several sections of the regulating resistance 
are consecutively short-circuited. By such rotation of the axis C 
a spiral spring is simultaneously wound up, and the axle is held 
in its several positions against the action of such spring by means 
of a pawl K gearing with a ratchet wheel L fixed on the axis. The 
pawl is controlled by a disc M having notches on its periphery, 
and fixed on the axle B. When the crank handle D is in one or 
other of the principal positions indicated by 1 to 5, the tail of the 
pawl K enters one of the notches of the disc M, and thus holds 
the ratchet wheel and axle C in a corresponding position. If, on 
the other hand, the crank D is moved from one such tion into 
another, then before it has reached the second position, the peri- 
phery of the disc M presses the tail of the pawl outwards, and 
thereby disengages it from the ratchet wheel, whereupon the 





strained spiral spring will cause the axle C to rotate suddenly to 
the left, thus putting all the resistance into circuit. So long as 
during the working the switch crank handle is in one of the posi- 
tions indicated by 1 to 5, that is to say, so long as the motors are 
operating in a particular , it is possibl i the 
torque of the motors by cutting part of the regulating resistance 
out of the circuit by hand. As soon, however, as the connections 
of the motors are changed by rotation of the crank D, the resist- 
ance which has been previously excluded will again be included 
in the circuit, and will thereby prevent sparking at the switches 
and commutators. This apparatus is equally applicable for regu- 
lating a single electromotor, the field magnet winding of which is 
divided into sections that can be connected either in series or in 
parallel. (Accepted May 28, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


7901. J. M. Mitchell, New York. Apparatus for 
ixing Air and Gas. [2 Figs.) Apml 14, 1896.—A and B 
are cylindersin which air and gas compressor pistons respectively 
operate. As the description of one can be applied equally to the 
other, the chamber A and its piston will be described. 1 is an 
inlet port and 2 an outlet port, enlarged at their inner ends by 
recesses 3, which extend in opposite directions. Within the 
chamber A is fitted a compressor piston whereby air is drawn 
into the chamber through the port 1 and expelled through the 

rt 2. The compressor piston consists of the cylindrical body 4 
eccentrically mounted within the chamber A, on the shaft 5 suit- 
ably journalled in the sides of the chamber, and the sliding blades 
13. The body 4 is in contact with the inner periphery of the 
cylinder A along one line. Within the body 4 the chamber 15 has 
at opposite sides slots. On each side of the chamber 15 there is 
fitted a sliding blade 13, having an arm 14, and passing through a 
slot in the side of the chamber. A spring connected with the body 
and the arm urges the blade outwards and presses its outer edge 
against the inner surface of the cylinder A. Each sliding blade 
13 has through it a port 17 which can be closed or throttled more 
or less by a sliding valve 18 which rests against the blade and pro- 
jects with it through the slot 12. This spring urges the valve out- 
wards so as to close the port 17. The shaft 5 on which the piston 
body 4 is mounted is tubular. On the shaft between the eides of 
the piston body, the conical boss 8 is fitted ; it has a lug which 
passes through a longitudinal slot in the shaft 5, and engages a 
screw spindle 10, which is mounted in bushings in the end of the 
hollow shaft 5, and has at its one end a handwheel. By turning 
the handwheel and screw spindle 10, the conical boss 8 can be 











moved towards either hand. An arm projecting laterally from 
the inner end of the sliding valve 18 is pressed by a spring 
against the conical boss 8, 80 that by moving the conical boss, the 
valve can be moved to cover the port 17 of the blade 13 more or 
less as may be desired. The blade 13 has at its outer end a pro- 
jection 46, which engages with the end of the valve 18, to with- 
draw it along with the blade into the recess 15. In the opposite 
side of the recess there is a similar sliding blade and valve. The 
inlet port 1 of the chamber A is connected toa pipe 25 for conduct- 
ing air to the chamber, and the inlet port of the chamber B is con- 
nected to a pipe 26 for conducting gas to the chamber B. The 
outlet port 2 of the chamber A is connected to a ie 27 for carry- 
ing off the compressed air, and the outlet port of the chamber B 
is connected to a pipe 28 terminating within the pipe 27 in a 
nozzle by which a current of compressed gas is injected 
into the current of compressed air. The compressor pistons 
are caused by any suitable motor to revolve at the same speed. 
As the compressor pistons rotate the blades 13 are alternately 
pressed into the piston body 4, and forced out of it, their outer 
ends always remaining in contact with the inner surfaces of the 
cylindrical chambers A and B respectively. The quantities of 
gas and air mixed can be regulated by turning the spindle 10, so 
as to move the conical boss 8 to separate more or lees the arms 
12, and consequently the sliding valves 18 to which they are 
attached. When the valves are moved quite out the compressor 
operates to its full capacity. By drawing in the valves so as to 
open more or less the agen 17, the capacity of the compressor is 
diminished, asa certain amount of air, which would otherwise be 
forced, can escape through the ports. (Accepted May 28, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


7833, J. Johnson, Liverpool. (C. B. Albree, Allegheny, 
Pa., U.S.A.) Riveting and ing Machines. [3 Figs.) 
April 14, 1896.—The motor by which the plunger is actuated con- 
sists of a cylinder N having a reciprocating piston and a piston-rod 
M operated by steam, compressed air, or water; or any other 
type of motor, such as an electric motor, or even hand levers for 
giving longitudinal motion to the piston or other rod M, may be 
employed. N! isa valve governed by a hand lever N2, by means 





of which the operation of the motor may be controlled, Power is 
transmitted from the motor to the die — through a lever or 
bar F pivoted at one end at G to the machine frame, and at the 
other end pivoted to the upper end of the plunger B by means of 
a pin H, fitting in a somewhat elongated hole. At the end of the 
piston-rod M there is pet an antifriction roller L, which 
rides upon the upper side of the lever F. As this lever is inclined 
relatively to the path of motion of the roller when the plunger is 


in its most elevated position, as shown, longitudinal motion of the 
piston-rod will cause the roller to act thereon with a wedge-like 
action, and to turn the lever on its pivot G, thereby dep g the 
lage} B, and moving the die D towards its companion die E. 
‘o hold the roller L in contact with the lever during such motion 
of the piston-rod, and to take up the strain of the work, a swing- 
ing arm K is employed, pivoted at one end to the piston-rod at 
the axis of the roller L, and pivoted at the other end at J to bars 
or posts I, I, which extend from the frame A. When the piston- 
rod is projected, the roller at its end moves in the arc of a circle 
shown by dotted lines, and the thrust thereon is taken up by the 
swinging arm and post. O is a lifting So the arm K 
at a point P to the lever F at the point Q. This lifting bar is 
divided and fitted with a spring p so as to have some loose motion, 
the purpose being that when the piston-rod is retracted, the 
retraction of the swinging arm K acting through the rod O will 
lift the lever F. The operation of the machine is as follows: The 
work to bs riveted is interposed between the dies D, E, and the 
parts being in the position shown by full lines in Fig. 1, the 
cylinder N is operated so as to project the piston-rod M. The 
roller L moving along the surface of the lever F will force it 
down, thus moving the plunger B within its guide, and pressing 
the moving die upon the rivet with great pressure. The dotted 
lines show the — in the positions which they occupy at the 
end of the stroke. The action of the inclined lever F with the 
end of the piston-rod rolling or sliding in contact therewith is 
such that the speed of motion of the plunger decreases as the 
plunger advances, and that the slowest motion and the greatest 
pressure is exerted upon the work at the end of the stroke when 
the rivet is being finally upset and shaped, and when the greatest 
pag is needed. On the return stroke of the piston, the lever 
is lifted by means of the lifting-rod O, and the parts are thus 
restored to the position shown. (Accepted May 28, 1896). 


8294. _R. Dahlander, Vesteras, Sweden. Auto- 
matic Friction Coup . [4 Figs.] April 20, 1896.—This 
invention relates to a device for coupling together automatically 
two shafts or one shaft and a loose pulley or other transmission 
device th » which pling tha yen is effected by means of 
the centrifugal force when a ce speed is attained. The end 
in view is to simplify the — in motion of such motors which 
in starting develop a rather small power, and which cannot work 
loaded before a certain speed is attained. Figs. 1 and 2 show the 
arrangement for coupling two shafts. The driving shaft K is pro- 
vided with a number of radial bolts A, on which the friction 
clamps B are attached, which, by means of springs G, are pressed 
towards the nave I. These clamps are surrounded by the other 
part C of the coupling located on the driven shaft E, the inner 
cylindric surface of which coupling preferably is provided with a 








lining F of wood, leather, or such like, in order to increase the 
friction. The tension of the springs G can be adjusted by means 
ofanutH. The weight of the clamps B ought to be such that 
the centrifugal force, acting against the tension of the springs, 
may effect a sufficient pressure against the inner side of the lining 
F of the cylinder C for taking this cylinder along even at the 
greatest load that may occur. It is also possible by means of a 
suitable choice of dimensions to determine the greatest load the 
coupling has to overcome. If the load increases, the clamps wil! 
slide, and the motor will in this way be protected against the 
peril of being overloaded. Figs. 3 and 4 show another arrange- 
ment with pulley D and automatic friction —— combined. 
The ange is loose on the yore shaft K, but will be taken along 
by the clamps B when a certain speed has been attaiued. By 
means of a strap the power is transmitted from the pulley D to 
the machine which is to be driven. (Accepted May 28, 1896.) 


13,783. D. Parry, Herne Hill, Surrey. Sawing and 
Cutting Machines, [5 Figs.) July 18, 1895.—This invention 
relates to machines adapted for sawing or cutting, depending 
upon whether the cutting surfaces have knife or serrated edges. 
It is particularly = for cutting dovetail and like sections 
from wood, and may be used with advantege in sawing or cutting 


Fig. 2. 


Fig.1. 
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double tenon pieces, as well as for cutting circular or other pre- 
determined shapes. The figuresillustrate the machine as adapted 
for cutting or sawing a rectangular piece froma tenon. Carried 
in — @ is the frame or backing } for carrying the saws c, d, 
which are here shown as being practically four in number, the 





lower ones ¢ being inclined so that the lower teeth make the first 
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catinthe wood. As the saw d ds, the ding teeth com- 
plete the cut to the desired depth, and as thisis reached the two 
similarly inclined or face saws d, which are shown at right angles 
to c, commence in like manner to cut at right angles to the lines 
of cutting just completed, thus removing a complete rectangular 
piece in the single descent of what may be called a boxed saw with 
cutting faces on three sides. By inclining the side saws c dove- 
tailed grooves may he cut, while, if instead of making a rectan- 
gular form, a circular form is given to the saws, round box-lids 
or openings may be made. For straight sawing or cutting a 
single inclined saw or cutter would be used instead of the double 
face sawe d, and where a single stroke is insufficient to saw or cut 
the required length, the frame would be raised and the work fed for- 
ward for the second cut, For operating the saw or cutter frame by 
band it is preferred to use a bell-crank lever ¢, pivoted tothe top 
of the cutting frame, one end of the bell-crank terminating in a 
handle f, and the other carrying rollers g capable of travelling in 
a frame or guide / at about right angles to the line of travel of the 
saw or cutting frame. Thus, as the friction of the cutting increases 
and greater power is required, such power is secured by the 
increased leverage due to the rollers g having travelled down 
guides /, until atthe end of the stroke the lever is pene | in 
the position indicated by dotted lines in Fig. 1. (Accepted May 
27, 1896°. 


7844. W. Fairweather, Glasgow. (The Babcock and 
Wilcox Company, New York.) Machines for Flang 
Manholes in Boiler Plates, (5 igs.) April 14, 1896.— 
The machine is intended to be operated by bydraulic pressure, 
and has a base A, provided with a cavity a, in which is a piston B. 
The piston B is furnished with a central hole 0, through which 
passes a rod C secured at its lower end to the base A, Upon the 
upper end of the piston is secured a male former E, having a hole 
therein for the pastage of the rod O, the upper or entering 
portion e of which is shaped to fit the initial opening or hole (as 
an oval one, shown by dotted lines at x in Fig. 3) that has been 
made in the boiler or drum F, which hole is to be expanded, and 
the material around the same to be formed into a flange f. Below 
the part ¢ of the former isa frustro-conical portion e’ which acts 
to expand the hole and produce the flange, and below this part is 
preferably a portion e2 having a vertical periphery. Detachably 
secured to the upper end of the rod, is a head-block or backing- 
block G, and combined therewith is a female former H, in the 
shape of a ring loosely surrounding the rcd C, the interior out- 








line of which is the same in shape as the outline of the flange to be 
formed. Preferably there is combined with the flange f a re- 
enforcing piece J. The operation of the machine is substantially 
as follows: The piston B being in its lowermost position, and the 
head-block G and female former H being detached, the boiler or 
drum F is placed over the machine and the portion ¢ of the male 
former E is inserted into the initial opening 2 that has been made 
inthedrum, The pet pe en psa J is then passed over the upper 
end of the rod C, and adjusted in position on the drum, when the 
former H is placed upon said piece, and the head-block G is 
screwed upon the rod & thereby clamping the former H and piece 
Jin place. Water is now forced into the cavity a, and the piston 
B with its attached male former E is moved upward, thereby 
causing said former to expand the hole x and force the material 
surrounding the same into the form of a flange /, the portion j of 
the piece J being bent upward at the same time, as shown in 
Fig. 2. After the flinging has been completed, the head-block 
and former H are removed, when the flanged drum can be taken 
off. (Accepted May 28, 1896). 


RAILWAYS AND TRAMWAYS. 


7848. P. H. Jacobus, Millstadt, Ill, U.S.A. Car 
Movers. [4 Figs.) April 14, 189¢.—1 is the saddle of the 
mover adapted to rest upon and partially embrace the top of the 
rail 2. The saddle is hollow, with triangular terminal walls, 
rounded at the top, each provided along its inner surface with a 

-shaped depression or socket 3 for guiding and receiving the 
forked block 4 inserted into the chamber of the saddle. The 
forks 5 of the block 4 are provided with suitable aligning openings 
for the reception of the pin 6, which serves as a fulcrum for the 
moving lever 7, whose short arm is suitably curved to bear well 
against the flange of the wheel 8 of the car to be moved. The 
terminal walls of the siddle are provided with openings 9, 10, the 
larger opening 9 serving to receive the pin 6. In agsembling the 
parte, the bifurcated block 4 is inserted into the chamber of the 
saddle from the bottom of the saddle, and pushed up until the 
openings of the bifurcations thereof come into alignment with the 
opening 9 of the saddle ; then the lever 7 is inserted from the top 














until the opening 11 thereof also comes into alignment, when the 
pin is pushed through the openings of theseveral parte. The open- 
ing 10 of the saddle serves to permit the operator to knock out 
the pin should occasion arise to take the device apart. The base 
or lower surface of the bifurcated block 4 is provided with a 
groove 12 for the reception of the prismatic gripping block 13. 
The latter is substantially a triangular prism, with one of its faces, 
(viz., that facing the rear of the saddle) concave, the object of 
this construction being to provide a cutting edge, as it were, 
along that edge of the prismatic block which comes in contact 
with the rail. The prismatic block is first _— or inserted 
into the groove made for its reception, when it is secured by a 
screw 14 countersunk into the base of the bifurcated block. When 
the parte are assembled, and the car mover placed on the rail, 
the relative position of the several parts is that indicated in Fig. 2, 
the bifurcated block being forced to the base of the (J-sha 

depressions of the saddle within which it is guided, the pin 6 thus 
occupying a position whence it cannot possible drep out through 





the opening 9, and where the parts cannot possibly be displaced. As 
power is applied, and the long lever arm 7 of the lever is depressed, 
the resistance which the car offers to the short arm, causes the 
cutting edge of the prismatic block to cut into and grip the sur- 
face of the rail, and thus prevent any — of the device along 
the rail, and away from the car wheel. The cutting edge of the 
prismatic block, being formed by the concavity of one of the faces 
thereof, is such that it will prevent slipping of the device along 
the rail away from the car, but readily permits the device to be 
moved toward the car and in close proximity to the wheel, the 
gripping or biting of the rail taking place only when the device is 
moved toward the cutting edge of the prismatic block. (Accepted 
May 28, 1896). 


14,247. E. H. Stone, Calcutta. Apparatus for 
Working Coupled Points of Railwa [2 Figs.) 
July 26, 1895.—This inventicn relates to apparatus for working 
coupled points of railways in such a manner that inequalities in 
the movements of the point rails or of the rods connected to 
them are compensated, both sets of points being simultaneously 
brought fully home to either side. A is the point lever movable 
to and fro between two quadrant cheeks B which are bolted 
together and bolted down to sleepers. There are slots in the 
quadrant to receive a key C to hold the lever at either end of its 
stroke. The fulcrum pin F of the lever is not fixed in position, 
but can move to and fro in a limited slot formed in the lower part 
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of the quadrant frame. To a pin on the lever above the fulcrum 
F is jointed a link D which is jointed to a sliding-rod E, and to a 
pin on the lever below the fulcrum is jointed a link D! which is 
jointed to a sliding-rod E'. The rods E, E! are guided in holes 
formed in the base of the quadrant frame and in guides G, G!, 
and they are continued by rods H, H' connected to them by 
adjusting right and left handed screw sockets K, K' to the two 
sets of point rails reepectively. On pulling over the lever A to 
either side, should there be any inequality in the movements of 
the two sets of point rails on their rods, the fulcrum F can move 
a little to either hand, the point rails of both sets being moved 
home to their respective stock rails. (Accepted May 28, 1896.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8142. Dr. B. Jaffe, Charlottenburg, Germany. 
Apparatus for Superheating Steam. [1 Fig.) April 
17, 1896.—This improved superheating apparatus consists of a 
tube A, into which is introduced a helical blade B, having one or 
more helices, the convolutions of which form with the inner surface 
of the tube, one or more corresponding helical channels. The tube 
is preferably arranged in a vertical position in the furnace, the 
steam being introduced into the helical passage, while the outer 
surface of the tubeis in contact with the flames and combustion 
gasss, The helical blade can be formed either by cutting the 
same out of a solid casting, or by directly casting it in its helical 
form. The steam in passing through the helical passage is ex- 
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posed to the action of the fire heat for a very considerable length 
of time in comparison with the length of the tube, and will, 
therefore, become heated to a high degree. Any particles of 
water still contained in the steam will, in passing round in the 
helical channel, be thrown by centrifugal action against the sur- 
face of the tube, and will thereby be effectually converted into 
steam, so that a supply of very dry steam will be obtained. As 
shown, several such tubes A, with their helical blades B, can be 
connected together by external bends. The pitch of the screw 
blades and the number thereof can be varied according to the 
temperature required to be attained, and the volume of steam to 
be superheated. (Accepted May 28, 1896.) 


TEXTILE MACHINERY. 


15,486. E. Greenwood, South Reddish, Lancaster. 
Warp Beam and g& Machines. [5 Figs.) 
August 17, 1895.—The improved apparatus comprises in com- 
bination with each other, a creel a holding the warp threads, a 
beaming frame b, a leasing reed c, drawing rollers d, d', and a 
balling device e, the ssid creel and beaming frame being of the 
usualtype. The beaming frame b is furnished with an indicator 
b! actuated from the roller b2 which leads the warp threads from 
the creel a through the beaming frame }, so as to insure a correct 
measuring of the length of warp actually beamed or any less 
length. The leasing reed c employed between the said beaming 
frame and drawing rollers in slots f formed in a frame /', is raised 
and lowered into the required position by means of cams, each 
having an abutment g' and a recess g? serving as a stop. The 
cams g are preferably sickle shaped and secured upon a shaft h 
suitably mounted below the reed c, the latter being furnished at 
its lower edge with antifriction bowls i which rest upon the sickle 
cams g. The shaft A is furnished with a weighted handle & by 
means of which the sickle cams g are moved into the required 
position, the top position of the reed being insured by the end of 
the cams g abutting against the bowls i (Fig. 2), the middle posi- 
tion by the latter falling into recesses g2 formed in the peripheries 
of the said cams Fig. 1), and the bottom position by the reed 
abutting against the lower end of the slots / in the frame f' in 
which it is guided as will be readily understood. The warp from 





the beaming frame } passes in sheet form through the leasing 
reed c, and then through a trumpet or eye 1 which gathers the 
warp in tape form in front of the drawing rollers d, d!, which 
serve to pull the warp from the creel a throvgh the beaming 
frame b and the leasing reed c, and deliver it to the balling 
device e adjacent thereto. Of the pair of drawing rollers, the 
bottom roller d is driven from the drum 03 of the beaming frame 
b, and the top roller d' revolves loosely upon the roller d, the 
warp in tape form being run from the top roller d! over a carrier 
roller m to the balling device ec. The latter device comprises a 
drum 7 upon the periphery cf which runs a spool o mounted in a 


















































lever p hinged to the frame of the machine and from which 
frame is suspended a lever g, the lower end of which is formed 
with an eye q! through which the warp is led from the carer 
roller m on to the spoolo. Ins‘ead of oscillating the lever y bv 
means of an eccentric motion as heretofore, a cam motion is em- 
ee to impart a uniform reciprocal movement to the lever, 
and thus perform the winding of the warp. For this purpose a 
heart cam 7, as shown in Figs. 3 and 4, ora return screw or the 
like may be used, the heart cam 7 being adapted to rotate ina 
bracket s secured to the frame of the machine, and the guide 
lever ¢ furnished with a bowl q2 adapted to run in the groove of 
thecamr. (Accepted May 28, 1896). 


18,730. J. Holding and E. Holding, Chorley, Lan- 
caster. Shuttle Guards of Looms for Weaving. 
{1 Fig.) October 7, 1895 —The object of this invention is the 
construction and attachment to looms of a rising and falling 
shuttle guard, so placed in connection with the slay cap of the 
loom, and in front of the reed, as a means of preventing the 
escapement of the shuttle from its travel, when passing betwixt 
the twist or yarn when weaving. The shuttle guard is secured to 
the front of the slay cap A having two or more brackets B for 
supporting the guard C. The two outer brackets are provided 
with slide bars D, to which the ends of the horizontal guide bar C 
are attached, thereby allowing the same to rise at the approach 
of the slay towards the temples, and fall to its position when leav- 
ing the temples. Thus the shuttle guard C comes into very close 
contact with the twist or yarn, when the same is opened by the 
healds to allow the shuttle E to pass, and being fixed in a direct 
horizontal line over the shuttle, and in close proximity thereto 
when passing from shuttle-box to shuttle-box, it thereby secures 
the shuttle E to its track “ye the slay. The rising and falling 
of the guard is accomplished by attaching cords, chains, or straps 
H to the guard C, allowing the same to pass over the slay cap 
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A, and by brackets to be attached to the back part of the loom. 
The approach of the slay A towards the temples causes the cords 
or chains H to tighten, and thereby raise the shuttle guard O 
clear of the temples, and at each receding of the slay A from the 
temples, the tension upon the cords H is released, and the guard 
C falls to its normal position over the shuttle E. By thisarrange- 
ment the guard C is always in porition over the shuttle E, when 
passing through the shed of the twist or yarn, and being in close 
proximity to the shuttle E when at work, it thereby acts as a pre- 
ventive to the escapement of the shuttle, and reduces the danger 
so attendant upon power loom weavers. The slide bars D may 
work against rollers within the brackets B as a means to reduce 
the friction and wear caused by the constant action in the rising 
and falling of the guard. When it is required to stop the rising 
and falling action of the shuttle guard set screws are inserted in 
the vertical slide bars D at equal and respective distances, #0 
that the shuttle guard C can be fixed at any required distance 
to clear both the shuttle and the temples. When the weaver 
requires to ipulate the twist or yarn the shuttle guard C can 
be ra‘sed and suspended by a pin O in the centre thereof. (Ac- 
cepted May 28, 1896). 











UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the. present time, and 
reports of trials of patent Jaw cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





TEHUANTEPEC CANAL.—The Tehuantepec Railway be- 
tween Ooatzacoalcos, on the Gulf of Mexico, and Salina 
Cruz, on the Pacific, will be the principal link between 
the two oceans until either the Panama or the Nicaragua 
canal is completed. There appears little prospect at 
present of either canal being opened for some time to 
come. The — of the Tehuantepec Railway from end 
to end is 190 miles. 
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Stone Breakers & Ore Crushers, 


THE “BLAKE-MARSDEN” IS THE BEST. 


—- THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— 
H. R. MARSDEN, Soho Foundry, LEEDS. 


OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. 
50 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN ENGLISH, FRENCH, AND SPANISH. 955 


Postal Address: H. R. MARSDEN, LEEDS. 


EMERY WHEELS. 


PRICE LISTS FREE ON APPLICATION. 


MITCHELL’S EMERY WHEEL CO., Mill 8t., Bradford, MARORESTEE 


Blue GapeAsbestos Millboard| C77? vetsam 7H* Co» 


Purest, Strongest, Lightest, and the Cheapest 
Millboard. 

25% lighter than Canadian Millboard, 

and of much greater tensile strength. 
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the cheapest coal and metal district in the 
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DAVEY, PAXMAN & CO., ENGINEERS & BOILERMAKERS, COLCHESTER. 


D. P. & Co.’s “Economic” Boiler is one ot 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS & FACTORIES, &c., 
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PAXMAN’S PATENT “ EOONOMIO” BOILER. 
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MODERN FOUNDRY PRAOTIOE. 
(Continued from page 701, vol. lxi.) 

WE shall not take one of the most difficult for illus- 
tration. Our engraving, Figs. 83 and 84, represents 
the largest, or low-presure cylinder of a triple- 
expansion engine of modern design, and a sectional 
drawing such as this is all that is necessary to the 
founder. Theonly part of the pattern which he re- 
quires is that part which forms the face with its 
core-boxes, and a few loose brackets which are put 
on the cylinder bottom. A cylinder of this kind 
should be moulded bottom up, and Fig. 85 shows 
how a beginning is made. An ordinary bearing B 
with the cylinder flange, is swept up on a large 
enough square plate A which is set a little off the 
centre in order to include the face portion. The 
spindle in this case is supported at the top by a 


Fig 68. 
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centre which swings on pivots on the wall, and is 
stayed into a firm position by diagonal stays when 
in use. The part H with its centre is hinged so as 
to fold back when the spindle has to be taken out, 
and the square block of iron K, with the lower 
centre, is fixed in the ground exactly plumb 
underneath the upper centre. This forms a 
simple, steady, and true working spindle ; 
and, of course, the upper centre can be placed 
as high on the wall as may be necessary. 
After the circular bearing with flange of the re- 
oe diameter is made and dried, the cope board 

B is fixed on the sheer irons I, I, and the face 
pattern F is set up in position, i.e., with its recess 
R (cut out for flange) bearing against this counter- 


BOSS 
ULES, 





feit flange on the bearing, and the back of the 
pattern just touching the loam board as it passes 
by. Now there is a s under this pattern 
which has to be built up, mostly under the corners 
F, F in plan (Fig. 86). This is now built so as to 
form a continuation of the same bearing round the 
pattern, only it does not project at the front. 
There it is scraped off flush with the pattern. This 
addition to the bearing being dried, the whole 
mould is blackwashed with parting blacking as 
before, and a cope ring, which has been made 
specially for this, is put on, as shown at C, Figs. 
85 and 86. This cope ring is one of the first things 
that the moulder makes in open sand. At the 
same time he should make the other necessary 
moulding rings, such as the building ring M, Fig. 
85, the core irons for port cores, the faceplate 


and a top cake plate. 
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A moulder who understands his business can 
always make all the necessary plates and rings 
before he does anything else towards the erec- 
tion of the mould. To be competent to draw the 
forms of these on the bed of open sand, he must 
know how every detail of his mould is to be 
formed and conducted from beginning to end. 
The cope is built in the manner already de- 
scribed, but if there are any deep recesses in the 
pattern, such as at the corner 6, Fig. 84, some 
short pieces of small hay rope should be laid in 
each course of brick and led to hang down outside. 
These pieces of hay rope, when well burnt in the 
drying, serve the same purpose as the pricker holes 
in a greensand mould. They lead away the gas, 
and save the parts from liability to ecabbing. The 
print E with its facing will have its wood screws 
withdrawn when it has been partly built against, 
so that it may remain in the mould when the face 
pattern is re hi away. The building iron M is 
laid on when near the top of the cope. This greatly 
strengthens the building, and as it comes round 
the front in the same manner as the cope ring, it 
serves to stay up the faceplate when the mould is 
closed. 

In small cylinders the faceplate, Figs. 95 and 
96, is often bedded in loam against the pattern, 
and the whole cope with the pattern enclosed put 
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in a large cylinder like this it is better to draw out 
the pattern from the cope while the latter is still 
‘‘green” or undried, and to bed the faceplate 
separately, either on the pattern itself or on 
a ‘ boss” made to resemble the pattern. This is 
exemplified in the forming of the top cake. Fig. 88 
shows a boss swept up tothe shape of the top so far 
as a loam board can make it, and when that is dry 
the small pieces of pattern that form the brackets, 
facings, &c., are laid on their proper places on the 
boss and fixed there with nails. When blackened 
it is covered with stiff loam and the top cake is 
bedded down, and is thus formed separately. In 
order, however, to enable the moulder to close it 
properly in the end, it is tried on the top of the 
cope before either the cope or the top cake is 
dressed. The moulder can see from the inside of 
his cope, by measurement and otherwise, whether 
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the cake is laid in its proper place, and he shifts it 
until he gets it right. Then on the outside he 
makes certain marks in the loam between the cake 
and cope that will serve as a guide in the ultimate 
laying on of the cake, and when he cannot be 
inside to aee. He at the same time is able to mark 
the position of the gates, and to see that they are 
in line with the thickness of the metal in the body 
of the cylinder. 

When the cope has been lifted off the bear- 
ing, rough dressed and put away in the stove, 
the core board is set up as shown in Fig. 87, and 
the core built. As the top of this core is to be 
nearly covered with metal, it has to be closed 
in by some means. It would be too much to 
build it up solid from the bottom. The best 
arrangement for this is a grating of cast iron 
made as shown in half-plan, Fig. 94, one 
side having an opening to the centre to allow 
it to go on without drawing the spindle. This must 
be pretty strong as shown—the being about 
1? in. square in section—to prevent its yielding 
by the pressure. One course of brick is built on 
top, and the narrow prominent edge of the extreme 
top is best strengthened by a ring Rauch as shown 
in position in Fig. 87. It has long dabbers 
projecting into the recess, and that recess should 
be amply vented by small hay ropes led into the 
interior of the main core as shown. The ring may 
have an opening on one side to admit it past the 
spindle. The outer diameter of the grating should 
be at least 4 in. less than the diameter of the core, 
to allow of the contraction of the casting. The writer 
thinks it a good precaution to wind one or two 








into the stove for a gentle heat before parting ; but 


courses of small hay ropes round its periphery. 
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Wooden core-boxes are provided for the port cores, 
and these have to be carefully made. The moulder 
makes chequered iron frames for these in open 
sand similar to what is shown in Figs. 92 and 93. 
They are made as light as can be cast, with cast 
dabbers to go down into the ports, and wrought- 
iron ones cast in for the upper side, and these 
latter are of varying length to suit the shape of the 
core. Some stiff brown loam is put into the box, 
then the core iron, washed with clay-water. 
is bedded in, and as these cores will have 
to be bolted into the faceplate, round wooden 
pins, with square heads, are put into the 
holes B, B, B, and some of the other holes are 
used for vent pins. Some well-spun hay ropes are 
wound throughout the nail-rod dabbers, and all 
brought to meet in the vent pins, and the box is 
filled up with stiff loam, and scraped off with a 
straight-edge or sweep for that purpose. They are 
now laid in the stove, and subjected to a light 
fire, the boxes being daubed over with black loam 
to prevent them being injured by the heat. After 
some slow drying they are ready to be emptied out 
of the boxes. They are roughly dressed and have 
their corners filleted, and are left to dry thoroughly 
before they are blackened. 

When the faceplate has been finished and the 
cores quite dry, the latter are fitted into the 
faceplate while it lies on its back. The check 
formed in the print of each core is to give each 
port core a bearing on the face, and prevent 
sinking too far. The cores are also supported 
where necessary by tinned pipe nails driven into 
the face. Small bolts, long enough to go through 
the faceplate and ? in. in diameter, are put into 
the bolt holes, and they are tightened up on the 
back of the plate with nuts and washers. The 
bolt holes are plugged up above the heads of the 
bolts and also the vent holes, and the plugs 
blackened over. Then the face, with its cores, may 
get another night of the stove. A mould of this 
kind is most conveniently closed in the pit in which 
it is to be cast. The main core (Fig. 87) is lowered 
into the pit first, and there laid on crossbars if the 
snugs on its soleplate are not strong enough for the 
binders. The cope is then closed over it, and the 
moulder tries, with a piece of wood or callipers, if 
the thickness of metal all round is equal. It ought 
to be so; but if otherwise, he can sometimes get 
the cope to shift a little on its bearing. But no 
shallow cylinder cope like this should be tilted with 
wedges to help the thickness, for by so doing the 
flange will be made much thicker on one side than 
the other. Ona very tall cylinder of small diameter 
a slight wedging will have much effect, but not on 
this. 

The open space representing the thickness of 
metal is carefully stopped up with soft tow to prevent 
any dirt falling into the mould ; then the face 
(Fig. 95), with its port cores, is brought out of the 
stove, thoroughly brushed free of soot, and it is 
lifted by the two upper snugs W, W, and suspended 
perpendicularly. If it hangs forward a little at the 
top, that can be remedied by a bar, used as a lever, 
inserted into a staple cast on the plate for that 
purpose. The face is now carefully lowered 
down into its place in the space inclosed by the 
building ring and the cope ring. It it fits properly, 
with its top and bottom port cores touching, 
or nearly touching, the main core, where it 
ought to touch, then it is allowed to remain, 
and it is supported at the proper height between 
the lower snugs L, L ard the cope ring. It is also 
jammed and securely wedged between the cope 
ring and the back of “en before the crane is taken 
off. The cope ring here serves to bind the face. 
If the top and bottom port cores bear hard against 
the main core, it is necessary to rub a little off at 
the points of contact, for there is the danger that 
they might be partly crushed when the faceplate is 
jammed close up by the ramming. 

The small circular core, which was formed by a pin 
board, is now pushed close up to the exhaust core 
from the outside. There is a hole, large enough to 
admit the arm, left for that purpose. Any space 
behind this core is carefully packed with tow and 
daubed with loam. This avoids any thick fin being 
formed in the exhaust opening. The joints are now 
all carefully daubed with loam, the binders are put 


on, and the pit rammed up in the manner already 
described. When quite high enough to be con- 
venient for closing, the top cake is laid on, all the 
tow being previously removed, and the interior of 
the main core filled up with rather dry sand. 
The cake ought to touch and bear upon the outs‘de 


bearing first, and nearly on the part H at the same 
time. But the part H is better to be a little clear, 
and a thin layer of soft loam interposed when the 
cake is laid on for the last time. Its joints are then 
daubed ; vent rods are led up from the face cores, 
and a short piece of pipe is inserted into the centre 
hole of the top cake as a vent. The binding bars 
are put across and made good, and when the pit 
sand rises high enough, the runners are formed, 
and the cylinder cast. 

It is important that the founder should know, 
either by calculation or otherwise, what the weight 
of the casting is likely to be, so that he may have 
sufficient metal at the time of pouring. He should 
always have at least one-sixth more metal in his 
ladles than the expected weight of the casting. 
Some is required for the runner heads, and as there 
might be some straining, or escape of metal in the 
pit, it is well to be provided for any such emer- 
gency. Nothing can be done when a mould is 
‘* poured short.” Suflicient metal cannot be con- 
veyed from the cupola in time before the metal in 
the mould has solidified. A founder has to put up 
with many accidents and disappointments in cast- 
ings turning out faulty, but nothing in his experi- 
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ence causes more grievous irritation to himself and 
annoyance to his customers than pouring with an 
inadequate supply of metal. It is a good practice, 
when there is any casting of unusual magnitude 
to be made, to have a large supply of metal, and 
to have some other plain casting to follow, in a 
mould that will absorb a goodly residue of spare 
metal, although it should be a little dull. 

As a precaution against cracking, it is well that 
the labourers should be set to the digging out of the 
pit again immediately after the cast, in order that 
the dressers may slack the main core. When the 
pit has been dug as low as the cope ring, a strong 
chain is put around the cope with a loop at the 
face. By this means the crane is made to lift at 
one side only, and to throw the cylinder over with 
its face up, and without stripping any part of the 
casting except the face of the bottom flange. The 
loose sand with which the core was filled is now 
drawn out, and the dressers—one with a steel chisel 
bar and another with a heavy fore-hammer—cut a 
track on the inside brickwork as far as under the 
edge of the grating. That is quite suflicient. The 
cylinder is now allowed to cool in its mould and to 
contract freely without danger. 

Innumerable are the forms of castings which 
come into the experience of the general loam 
moulder, for it may be said that there is nothing, 
however intricate in form, or massive in weight, 
that cannot be moulded and cast in the depart- 
ment of loam moulding. A huge anvil-block 
weighing hundreds of tons, or a great bell, 





such as that at Moscow, or an equestrian 
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statue, however ponderous or gigantic, must be 
cast in a loam mould. But such ovtré pro- 
ductions hardly come within the scope or capa- 
city of the general founder. The processes already 
described are sufficiently illustrative of the mould- 
ing and casting of everyday life to meet practical 
requirements. There remains, however, one other 
species of castings which frequently have to be 
taken in hand by the loam moulder. These are 
bent pipes. It might be deemed an omission to 
conclude this part of the subject without a brief 
description of how large bent pipes are produced. 
No pattern is required. Indeed, it would be rather 
a serious matter to have to furnish patterns of large 
diameter and with considerable curvature. It is 
often expensive enough to do so in the case of 
small bent pipes, and the cost of pattern-making 
would not be compensated by any cheaper method 
of moulding bent pipes by patterns—unless, in- 
deed, a very large number of uniform castings were 
required, a most unlikely circumstance as regards 
curved pipes of unusual form. 

Let us take a pipe of moderate dimensions with 
a bend such as that shown in Fig. 98. The founder 
is supplied with a drawing and two pattern flanges, 




















or, in lieu of a drawing, a skeleton, cut from thin 
board of the full size of pipe required, with the thick- 
ness and position of the flanges lined upon it. If the 
pipe is of small diameter, the foundry blacksmith 
makes what is called a ‘‘ guide iron ”—a rod of 3-in. 
square nail-rod bent to the curve ofthe pipe. This 
rod is laid upon a flat plate, and a half-circled 
sweep forms a half-core, guided by this iron against 
which the sweep rubs on one side. But if the pipe 
is of larger diameter, say 12 in., the moulder casts 
two thin plates in open sand from the skeleton 
pattern—a right and a left, i.e., one being moulded 
the reverse way of the other. These plates are 
made about 1 in. wider each side and about 4 in. 
longer each end for the bearing of the core. The 
loam board cutter supplies a sweep, which is simply 
a board with a half-circle cut out like that shown 
in Fig. 99. The edge E is kept against one side of 
the plate in sweeping. A core iron c is made, of 
simple character, like that shown in cross-section, 
Fig. 100. This is a ‘‘ finger” iron, traced along the 
centrelineof the pipe, and havinganumber of dabbers 
jutting at angles, as shown. Two of these irons 
are required for one pipe, and they are made a few 
inches longer than the pipe to form a bearing at 
each end. These, when clay-watered, are placed on 
a bed of stiff loam, and the sweep forms the half-core 
oneach plate. After drying a little in the rough con- 
dition, they are smoothed and dried again ; then they 
are ready for the thickness sweep. This is similar 
to the other, only made to the outer diameter of the 
pipe (see Fig. 100). The thicknesses are now spread 
over each blackwashed half-core, making it some- 
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what longer than required—the surplus length cut 
off when the flanges go on, and when smoothed by 
the sweep they are dried. They are then ready for 
being stuck together. One of them is turned over, 
and a groove is scraped out along the centre, if a 
thick hay-rope has not been laid in for a vent ; and 
two smaller grooves are cut near each edge, which 
are filled with ‘‘gluing stuff.” The other half is 
now laid on so as to match exactly, as it will do if 
both plates are made from thesame pattern. They 
are now blackened with parting blackwash, and a 
few rings of hoop iron fastened around them to keep 
them together as shown (Fig. 101). The flanges are 
put on at the proper place, with the core extending 
beyond them for bearing, and the whole is bedded 
down to form a drag. This is done either on a 
rammed-up box part or on a suitable plate. The 
cope, or drag in this case, is built up to the half- 
circle, or centre of pipe, and then it is ready for a 
top part. That may be formed in various ways, 
according to the size of the pipe. If of very large 
diameter, there should be a plate of about 4 in. 
broad, made to follow the form of each side 
bearing, and having plain short dabbers. The 
two plates are moulded at the proper distance 
apart, and are joined together by arched bars of 
iron cast in to keep them together. Handles 
are cast on these to lift them by. They are bedded 
in loam on the blackwashed parting, and brick- 
work is built over the mould, the bricks being held 
together by the semicircular bars, and by the 
arched form. If the pipe is smaller, such as shown 
in the drawing, a plate with dabbers along each 
side is cast, as shown in Fig. 102, and this can 
have handles with holes in them to facilitate turn- 
ing over. Such plates are simple to make, and 
they are easily bound down. The core with its 
thickness, which has done duty as a pattern, has 
this thickness stripped off when it is taken out of 
the mould, and now it is girt with a few wires sunk 
under the surface and the ends twisted tightly to- 
gether. These wire tracks are then filled up, and 
the cope and core dressed and finished. In closing 
the mould the top part is guided not only by the 
ends of the core, but by several marks made on the 
sides before the mould was parted. If the pipe nails 
are not sufficient to keep the core down at the 
bend, some chaplets must be fitted for this pur- 
pose. Pipes of very small diameter will not admit 
of a cast core iron. These have simply a few nail 
rods bent to the curve of the pipe, and bedded into 
the loam core. Branches are easily formed as 
bosses, and laid in at any angle and at any part of 
the pipe. 

Bent pipes of cast iron are not so much required 
now as they were at one time. They are no longer 
used for steam conveyance in marine engines, and 
very little in land engines, copper and its alloys 
having almost quite superseded cast iron for this 
purpose. And the time seems at hand when pipes, 
bent and straight, made up of steel plates and 
angles, and even of aluminium or alloys of that 
metal, will be used for nearly every purpose, except, 
perhaps, in certain chemical processes where those 
metals are inadmissible. 


(To be continued.) 





THE KISTNA BRIDGE, EAST OOAST 
RAILWAY, INDIA. 


By Mr. F, J. E. Serine, C.1.E., L.C.E., M. Inst. 
C.E., M. Am. Soe. C.E. 
(Concluded from page 10.) 

Well Sinking.—With the exception of the pair of 
wells underneath the west abutment, which were 
sunk entirely by pick and shovel, through clay, 
without any trouble to speak of from water, the 
wells were all sunk by one or other of three pro- 
cesses. Very careful notes were kept of the statis- 
tics of well sinking, and the general results will be 
given here. The three processes may be designated 
bullock sinking, steam winch sinking, and steam 
crane sinking ; and these shall now be severally 
described. Bullock sinking is illustrated in Figs. 29 
and 30, page 102. The object was to get as many 
dredgers as possible, of a size that bullocks could 
work, into each of the twowellopenings. Thewooden 
framework, illustrated in Figs. 29 and 30, allows 
16 dredging tools, each of 3 cubic feet capacity, to 
be simultaneously used in each double well. Each 
tool required four bullocks, one bullock man, and 
two men in the well. Thus there were 64 bullocks 
and about 50 men at each well. The empty tool 
weighed, without rope, about 1661b. All wells 





were built and sunk in 15-ft. lengths, that is, the 
length of a bond-rod. As each length reached 
within a foot of water level, the framework was dis- 
mantled, and made use of on another well, or perhaps 
two other wells, while the masons were building 
up a 15-ft. length. Then one forenoon or after- 
noon sufficed to rig everything ready for the next 
spell of dredging. In spite of the slowness of the 
bullock and buffalo teams, especially while backing, 
this method was quite as fast, efficient, and cheap as 
the other more civilised methods now to be referred 
to. It should be noted that the material was in- 
variably coarse clean sand wherever this method 
was used. For the next method, two 40 cubic feet 
Bell’s dredgers were worked one up and one down 
by reversed ropes from a steam winch (see Figs. 31 
to 33, page 102). This was an admirable system, but 
was, on the whole, only so much better than the 
primitive bullock system as to justify its retention 
as a reserve to overawe the bullock-drivers, who 
were a troublesome and bad-tempered lot, always 
ready to strike. A quantity of statistics were kept 
of the effective work in sand of the 40 cubic feet 
dredgers, and the following figures give the mean 
results. The weight of the 40-ft. Bell’s dredger in 
use, empty, was 1.81 tons. The result of 1043 digs 
of the 40-ft. tool was that 35.66 lineal feet of well 
were sunk, with a cross-sectional area of 720 square 
feet ; thus 25,680 cubic feet, or 24.6 cubic feet per 
dredger, was the effective work done. The contents 
of a large number of the dredgers were stacked and 
measured, and were found to average 44 cubic feet 
each. The difference between the 24.6 cubic feet 
of effective contents and 44 ft. of actual contents 
is ascribable to the flowing in of sand from the out- 
side of the curb up to the moment when the well 
dropped, thus cutting off the inflow of sand. The 
wells usually dropped from 9 in. to a foot at a 
time. Four or five feet in a nine-hours day was a 
fair rate of sinking, but as much as 7 ft. 1 in. has 
been sunk in 6? hours, and the same well another 
time sank 11 ft. 3in. in ten hours. The time 
occupied in hauling out each dredger varied, with 
this method, from 2 to 4 minutes. A safe average 
on a large number of experiments was found to be 
3 minutes. The result of six experiments was that 
33,380 cubic feet of well were sunk in 604 hours, 
or over 550 effective cubic feet per hour, with one 
pair of dredgers. In one experiment the effective 
sinking rose as high as 28,5 cubic feet per dredger. 
It has, indeed, been down to 20 and up to 30 cub. ft. 

The third method of well sinking is illustrated in 
Figs. 34 to 36, page 102. The timber framing that 
was used for the caisson work was rearranged on the 
pontoons as illustrated, and on the top of this struc- 
ture two 5-ton steam cranes were mounted. The 
whole was then floated around the well to be sunk, 
and the cranes proceeded to dredge each its own well 
aperture. It was this system that gave by far the 
fastest results, the 11 ft, 3 in. in ten hours, for ex- 
ample, just referred to. There were only two wells 
in deep water during the very dry working season, 
so that the gear could not be used as economically 
asif it were employed for four or five wells, moving 
from one to the other as building went on. To 
float the entire structure from one well into posi- 
tion around the next was the work of only three or 
four hours. 

Of all the 15 wells, the slowest took 133 days 
to build and sink, and the fastest 75 days. The 
slow well just referred to gave a great deal of 
trouble ; dynamite in charges up to 24 lb. in each of 
the two well apertures was used several times to 
break up the clay, and finally heavy loading had to 
be resorted to, a process quite unnecessary in any 
of the other wells. When it finally dropped its 
last 10 ft., which was 3 ft. too far, the weight of 
the well and its load was 3642 tons, the displaced 
water 1050 tons, net load 2592 tons. This 2592 
tons on 110.64 lineal feet of cutting edge of curb 
gave 23.43 tons per lineal foot of curb for digging 
purposes. The same load, 2592 tons, spread over 
8325 square feet of skin area gives a skin resistance 
of 6.22 cwt. per square foot. On a previous occa- 
sion, when this same well dropped suddenly 18 in., 
when at a depth of 66 ft. below water, the spade 
resistance wes only 14 tons, and the skin resistance 
4.3 cwt. There is so much discrepancy in these and 
other similar results of a very considerable number 
of observations made at the moment of the wells 
jumping, that the conclusion seems to be that the 
really important point is how far is the cutting edge 
of the curb from the side of the dredged hole. The 
moral is in well sinking, especially through clay, to 
contrive by all possible means to excavate as near 





to the curb as possible. Dynamite when used should 
for the same reason be exploded as far from the 
middle and as near to the edge as is safe ; 4 ft. from 
the curb seems quite safe under water for parcels 
of two cartridges each. A large number of observa- 
tions at the moment of wells jumping showed that 
the resistance varied between 3.5 cwt. and 8.8 cwt. 
per square foot of skin surface. These figures are 
useful in order that a judgment may be formed as 
to what measures to take if a wellis refusing tosink, 
viz., whether to go on dredging or to load up. As 
a rule, it pays well to keep the masonry high over 
water level for the sake of weight. The case of two 
exceptional wells under the south abutment was 
interesting. They were only 40 ft. deep, and they 
passed entirely through stiff clay. Meeting very 
little water, it was possible to excavate them dry 
by pick and shovel. On one occasion, when the 
whole 40 ft. of one of these wells had been built, it 
refused to drop any lower, though the clay had been 
entirely cleared from beneath the curb. The re- 
sistance, therefore, was entirely skin resistance ; 
there was no spade resistance. It dropped on 
being artificially loaded, and measurement showed 
that the weight being 1558 tons, the skin resistance 
on 4204 square feet was 7.41 cwt. per square foot. 
The exact cost of sinking these two special wells 
was Rs.11, say 12s., per 100 cubic feet of all-over 
volume of well. The final all-over rate for the 
whole of the 802,543 cubic feet of well sinking 
worked out to Rs.11.516, or say to 13s., per 100 
cubic feet of over-all volume of well. The rate for 
sinking 636,000 cubic feet at the Chenab bridge at 
Sher Shah was Rs.26.4, or say 30s., for 100 cubic 
feet. The far cheaper rate arrived at on the Kistna 
bridge is largely, indeed chiefly, ascribable to the 
great weight of the gneiss wells at that place as 
compared with the brick wells at Sher Shah. 
Curiously enough, however, the entire cost of the 
wells of both bridges per 100 cubic feet, inclusive of 
masonry, sinking, and filling, comes to almost 
exactly the same figure, viz., Rs.68 per 100 cubic 
feet. It may be useful to note here that the pair 
of wells shown in plan in Fig. 45 (see two-page 
engraving), which formed the foundation of the 
abutment, were, in the case of the north abutment, 
whose wells were sunk entirely in sand, originally 
pitched 5 ft. apart ; but by the time they had sunk 
their full depth they had approached at the top to 
within 3 ft. 6 in. of each other. Contiguous wells 
nearly always come together in this way in sand. 
Well Filling.—In the light of experience gained 
in the settlement to a depth of 3 in. or 4 in of two 
of the Sher Shah Bridge piers, after weight had 
come on the wells, and of a similar incident at the 
Hawkesbury and Benares bridges, pure sand was 
used for the filling of the lower corbelled 10 ft. of 
the Kistna wells. This insured every crevice being 
filled, a thing never very certain with concrete 
filling. Indeed, if this sand plug were left to stand 
all night it used to be found to have settled a foot 
or two by morning, thereby proving the necessity 
of such a precaution. One of the Kistna Bridge 
piers, the only one in which this precaution was not 
taken, did as a matter of fact settle down some 
3 in. under the vibration of a season’s flood, before 
the girders came to rest on it. Above the sand 
plug came a’ 10-ft. plug of cement concrete. 
To 8 of broken stone were added 5 of sand and 1 of 
cement, and this involved three casks of cement, 
400 Ib., per 100 cubic feet of concrete. Above this 
cement plug, which, by the way, was usually lowered 
in self-tipping sacks, came 50 ft. of mixed broken 
stone and sand, the sand filling the voids in the 
stone, for weight. On top came another plug of 
10 ft. of concrete pe in in rammed layers, the 
water being pee out. As taken on a vertical 
height of well filled of 1234 feet, the progress was 
only about 26 ft. daily. This, which was equivalent 
to some 2500 cubic feet, required a gang of about 
50 men and 100 women, with, in addition, 20 or 30 
men to fetch the cement, lower it in bags, pump, &c. 
The all-round rate for the whole 246,730 cubic feet 
of filling was Rs.17, say 19s., per 100 cubic feet. 
The Abutments.—These are illustrated in Figs. 
37 tv 45 on the two two-page engraving. The 
abutments were founded upon two of the same 
sized and shaped wells as supported a pier, set at 
an angle of 45 deg., and arched over to connect 
them. Thus spaco was obtained for stone stairs 
giving access to passenger footways running on 
the top chords of the girders, and the bases of 
these stair towers served as wings to keep back 
the earth slopes of the approach banks, The 
lower storey of each tower formed a room for the 
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bridge caretakers and telegraph operators, and the 
stairs, which rose on the outside to the height of the 
top of this room, entered the tower above the roof of 
the room, and so led up tothe footways. All the 
abutment drawings, and especially Figs. 39 and 
40, illustrate an arrangement which was made 
for the supply of clean filtered water from the 
abutment wells to the neighbouring locomotive 
station of Bezwada. When a 5-ft. head is secured 


by pumping, the available supply of filtered water | 
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through all eight apertures, each 12 in. square, has 
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eis 


full size, of the requisite length and thickness, and 


been proved by many experiments to be about requiring very little touching with the chisel. The 


250 gallons per minute. About 15,000 gallons per 
day are now being drawn from these wells for loco- 
motive purposes. It will be understood that to | 
reach the apertures the river water must pass for a| 
distance of 50 ft. or 60 ft. through pure sand, the 
erosion of which is prevented by the heavy loose 
stone pitching used for the training of the river. 








The stair slabs were gneiss burnt off the quarries, 


stair towers were chiefly built of the surplus stone 
left over from the bridge piers. They form a 
massive and appropriate portal at each end of the 
structure. 

Girders.—The completed girder, with its principal 
dimensions, is shown in Figs. 66 and 67 of the two- 
page engraving ; the methods of erection are shown 
in Figs. 64 and 65. The cross-section is shown on 
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a larger scale in Fig. 47, and the details of flooring 
in Figs. 48 to 63. The girders were designed by Sir 
Alex. Rendell, and were manufactured by Messrs. 
P. W. Maclellan and by Messrs. Head Wrightson. 
Their weights were as follows for one pair of girders: 





Tons. Cwb. 
Cast-iron saddle beds and knuckles... 13 15 
Main girders 4F ae oe 300 + 
Top bracin iu a - 29 165 
Floor pon, with bracing 119 16 
Handrailing and footways ... at 49 17 
Rail fastenings, with guard bars and 
fittings ei oy ha ay; 38 
Etceteras 4 16 
Total 535 9 





In all 12 spans about 600,000 rivets had to be 
put in locally. The riveting in sitw was practically 
all hydraulic. All steel surfaces coming in contact 
were thoroughly scraped and painted with plain 
linseed oil before being riveted. Fig. 64 illustrates 
the kind of staging that was used. Each group of 
staging consisted of eight, or four pairs of, pine 
squares, 12in. by 12 in., braced diagonally in one 
direction with old rails, and in the other direction 
with screwed tie-bars, and horizontally with timber. 
On top, in lieu of wedges, specially designed screws 
were used ; these were called camber jacks ; each 
screw was the size of that of a 6-ton screw-jack. 
The girders could be lifted and lowered to any | 
desired camber while riveting was going on, and 











before it had gone too far, by two men with a 
wrench, seated at each of the 72 camber jacks, on 
which a pair of girdersrested. This system turned 
out most admirably, and got rid of all the trouble 
of wedges. The screw-jack worked in a sort of 
saddle, which sat astride of the hardwood block 
resting on top of the staging. In moving the staging 
from span to span the rail bracing was first dis- 
mantled, and the two sides of the structure being 
lowered down, the screwed bar bracing was then 
dismantled. The reverse process served to re-erect 
them. The men got very handy at this work of 
dismantling and re-erecting the staging. Four 
complete sets were kept in use. The lower chords 
and floor were first usually put up with derricks, 
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and afterwards, a road for the travellers being 
formed, the remainder of the pair of girders was got 
up by the travellers. 

Girder Flooring.—By the order of Government 
a floor suitable for cart traffic was provided for. 
This has added nearly 44 tons to the weight of 
each span, and is not yet in use. The cart floor 
surface consists of hardwood battens lying in cor- 
rugated iron plates, as shown in Fig. 61. The cross- 
girders, their connection with the main girders, and 
the rail-bearers with floor-beams and plates, are 
illustrated in Figs. 47 to 50. Details of the 
rail-bearers are shown in Figs. 57 and 58. The 
object of the special design of the rail-bearer was 
twofold : first, that there might be as little cutting 
about of the squared timber as possible; and, 
second, that it might be possible to get a perfectly 
straight line of rails, even if accidents of erecting 
should unfortunately have the effect of leaving a 
girder in a not very perfect state of straightness. 
The cutting of the saw-squared timber is avoided 
by resting it between the two sides of the bearing 
girder, on pieces of channel bar, turned angle 
downward, as shown in Fig. 59, instead of, as is 
often seen, with angles upward. These little bits 
of channel are riveted athwart the rail-bearer, in 
pairs, 3 ft. apart, and with 1 in. between the 
two bits forming a pair. One pair of bolts, with 
heads suitable for box spanners, passes downwards 
through the timber and screws into a pair of holes 
in a long nut plate beneath the 1-in. groove 
left between the little bits of channel. This pair 
of bolts holds all together—rail, guards, timbers, 
and rail-bearers. On a bridge it is a far safer and 
more permanent fastening than the usual dog 
spike arrangement. It will be understood from a 
study of Figs. 57 and 58, and of Fig. 59, that it is 
possible to shift about the combined rail and guard 
trough on the top of the timber, until an absolutely 
straight road is obtained, that is, within lin. or 
2 in. on either side. When the road is straight, 
but not sooner, the augers are passed down through 
the timbers and find their way through the 1-in. 
groove left between the bits of channel bar. Then 
the bolts hold all tight, pressing on the rails 
through little eared clips, B, Fig. 59, which keep 
the bolt heads clear of the asphalte used to fill the 
groove between rail and guard. Little taper- 
rolled strips of bar in the form of bearing plates, 
at each pair of bolts, beneath the rail, give it the 
necessary cant. It will be seen that the Z-bar 
forming the guard passes just over the top of the 
floor-plate corrugations, so that the latter do not 
interfere with the straightening of the road. The 
piers being 307 feet centre to centre, the road is 
composed of ten pairs of 30-ft. rails, with one pair 
of tongue contraction and expansion rails over 
each pier. All the rails are held up close to each 
other, and no expansion is allowed except at the 
expansion joints. These slide on each other from 
2 in. to 3 in. daily without any appreciable 
alteration of the gauge. The end cross-girders of 
each span are doubly strong, box-shaped in section, 
as shown in Fig. 60, with a view to the possibility 
of having to lifta span with 200-ton hydraulic ship 
jacks. Figs. 60, 62, and 63 show how the rail- 
bearers were carried forward from one span to rest 
on the first cross-girder of the next, where they 
were allowed to slide as expansion and contraction 
required, All these details worked admirably in 
practice. Instead of the wooden footways shown in 
Fig. 47 on top of the upper boom, sheet iron was 
used, with a curved guard on either side, so as to 
avoid all risk of fire from engine sparks during 
some months while everything is at a high tem- 
perature, and the population universal cigar 
smokers. These footways are very largely availed 
of, and are paying well. 

Girders : Time of Erection.—The season for the 
erection of girders is from December to the end of 
May. Flcois make any attempt at erection 
during the remaining montlks an impossibility. 
During the early part of 1892. March 17 was the 
earliest date on which a piece of girder could 
be put up. By June 4, 1892, the staging of 
the third girder had been struck, and work in the 
bed of the river was stopped for the season. 
These three girders took 43, 36, and 25 days re- 
spectively, from the lifting of the first piece until 
the camber jacks were eased down and staging 
began to be dismantled. In the following winter 
nine spans remained. The first piece was lifted 
on December 1, 1892, and the last camber 
jacks were eased off on February 7, 1893. Thus 


the nine spans were erected and riveted in two 





months and seven days. This splendid piece 
of work was in the immediate charge of Mr. 
W. E. Digby, B.C.E. (Trin. Coll., Dublin). 
The foremen in charge were Messrs. C. Mc- 
Linton and W. Braga, erectors, and P. Har- 
per, riveting foreman. Floor-plate riveting, of 
course, still remained, as well as wind bracing 
and other unimportant details; but the girders 
were safe and self-supporting, being fully riveted 
in all essential places. During these busy two 
months the time of making a pair of girders safe 
went down steadily from 27 days to 14 days, the last 
of the girders occupying just a fortnight. The 
first train was taken over the bridge by His 
Excellency Lord Wenlock, Governor of Madras, 
on March 17, 1893, and on the same day, and 
continuously since then, the coal trains of H.H. 
the Nizam’s Guaranteed State Railway have passed 
across to deliver the coal of the Hyderabad Deccan 
Mining Company to the metre-gauge Southern 
Mahratta Railway, by whom it is distributed all 
over Southern India. 

Girders: Cost of Erection.—The entire booked 
cost from first to last worked out at Rs.13.5 per 
ton for false-work, and Rs.34.4 for erecting and 
riveting. These figures include all labour and 
stores after allowing for credits received for timber, 
&c., used subsequently. Total cost of erecting and 
riveting 6426 tons of steel work, about Rs.48, or 
at present price of gold, 2/. 16s. per ton, including 
false-work. Careful figures were collected of the 
analysed cost of the various operations of the nine 
rapidly erected spans, for labour only. One set 
of nine groups of staging cost on the average to 
erect Rs.1285, and to dismantle Rs.339. The 
cheapest figures were Rs.648 and Rs.218 respec- 
tively. The cost per span for labour only in 
erecting a set of girders ready for the riveters 
averaged Rs.2860, or per ton Rs.5.5. The 
cheapest cost Rs.2415, and the dearest Rs.4219. 
Hand-riveting, of which there was not very much, 
and that scattered and difficult of access, cost 
Rs.1140, and machine riveting Rs.1367 per 
span. This includes nearly all the flooring 
small rivets, so that large riveting, machine closed, 
cost per 100 rivets about Rs.8, or 93. The 
labour employed on the hanging of the riveters’ 
scaffolding cost Rs.80 per span. The carriage of 
a girder from the sorting ground to site of erection 
cost about R.1 per ton. The following is the 
extracted cost per ton of merely lifting into place 
for the riveters a couple of the fastest spans, labour 
only: Bottom booms, Rs.2.75 ; cross-girders and 
floor beams, Rs.5.25; main bracings, Rs.3.25 ; top 
boom, Rs.2.75; average for the whole, Rs.3.25. 
All the pieces of girders were steam hoisted by 
wire ropes. Instead of keeping the winches on 
top of the travellers, and so making the latter 
unnecessarily heavy, they were kept below on the 
ground, or in boats, and the lifting rope was led 
from the piece to be lifted over a sheave on a car- 
riage on top of the traveller, and thence down to 
the winch. The winches were a very excellent 
pair of steam hoists by Cowans, Sheldon, and Co., 
which had not only donethe greater part of the steam 
well sinking, but had been used all through the 
Sukker Bridge. They are thoroughly well designed 
in every detail, a great contrast to many winches 
that come out to India, and they could always be 
trusted to lift or lower by an inch at a time a 
6-ton piece 80 ft. up in the air. 

Labowr.—The whole of the girder erection and 
well sinking was done by strictly ‘‘ departmental ” 
daily labour. There were no contracts ; each as- 
sistant engineer and foreman handled his own 
gangs. ‘There were contracts for the supply of 
stone, and for its setting in the work ; but every- 
thing else was daily labour. Thus the prices above 
given may be taken as the true cost of such work 
if pushed ahead smartly by competent engineers or 
by competent contractors, and there ought to be no 
more talking of old customary rates of Rs.100 to 
Rs.200 per ton for girders of 100 ft. to 300 ft. span, 
and Rs.50 per ton for smaller girders. There were 
at various times between 1500 and 3000 skilled 
men on the work, chiefly men from the Punjab, 
about 1000 miles away. The best of these men, 
and indeed the majority of the Punjabees, had 
recently been employed on the Chenab bridge at 
Sher Shah, and several of them had been on many 
previous great bridges. About as many more, per- 
haps, were employed by contractors on stone and 
masonry work, and on earthwork in narrowing the 
river, and as hewers of wood and drawers of water. 
These latter were chiefly local Telugu men, a very 





distinctly inferior race, mentally and physically, to 
the Punjab men. There were also a large number 
of Mahratta men, mostly stonemasons. Wages 
ran from about four annas to twelve annas per day 
for workmen, and from twelve annas to a rupee for 
heads of gangs, and from one to two rupees for 
leading native workmen. The anna may be taken 
roundly at a penny, and the rupee at fourteen-pence. 
These wages would about provide the same stan- 
dard of bodily comfort to a man and his wife and 
children, as in England, taking climatic differences 
into consideration, would be secured by the help 
of wages varying from 2s. to 15s. per day, the 
smaller figures representing boys’ and women’s 
earnings. The neighbouring town and the sur- 
rounding country is always for two or three months 
of the year a regular hotbed of cholera and enteric 
diseases ; but by careful attention to sanitation, 
water supply, food, &c., and by a certain amount 
of paternal and disciplinary personal government, 
it was found possible to keep the great bridge 
colony practically free from those plagues, 
Throughout the work there were not more than 
half a dozen serious or fatal accidents, and some of 
those were drownings. 

River Training.—A description of the manner in 
which the Chenab River was narrowed from 14 
miles to # mile at the site of the Sher Shah bridge 
will be found in Encinger1ne for September 7, 
1894. A further description willfound bein Engincer- 
ing News of July 20, 1893. The principles of the 
system, which is Mr. J. R. Bell’s, now Consulting 
Engineer to the Government of India for State 
Railways, are as follows: (a) The fastest currents 
met with, in these bank-eroding rivers, are not 
sufficient to move an angular stone of above 20 lb. 
or 30 lb. weight by direct impact. (b) Such stones 
can only be moved by the erosion of the sand 
beneath them. (c) The greatest depths to which 
the river ever erodes its bed must be found out by 
extensive search, inquiry, and experience. (() 
Then it would be advisable, were it possible, to 
thickly cover the natural, or an artificial, river 
bank with rough stone of 80 to 100 lb. weight, 
laid, say, 3 ft. thick. (e) But it would be neces- 
sary that this stone covering should extend down- 
wards at least as deep as the river is ever liable to 
scour. (f) This being obviously impossible for 
practical reasons, all that can be done is to cover 
the bank with stone down to low-water level, and 
then, in continuation of this covering, to lay a hori- 
zontal apron of similar thickness, at low-water level, 
of sufficient breadth to cover the slope down to 
the limit ef depth of scour if it should be attacked 
and undermined. These being the principles, the 
practice is to run up, at both abutments, and at 
right angles to the bridge, two artificial banks, 
unless one natural bank should suit at one side, 
and to cover the river face of these with loose 
stone of the desired thickness, forming a horizontal 
apron in front, below the slope, 60 or 70 ft. wide 
if the river is in the habit of scouring out local holes 
or channels 40 ft. or 50 ft. below low-water level. 
To prevent these banks being outflanked, it is neces- 
sary that their up-stream heads should be specially 
strengthened, and that the slope protection and 
the apron should be carried right round for 30 
or 40 yards to the rear of them. It is essential 
that there should be no access for the river through 
the approach banks of the railway on either flank 
of the bridge unless adequate precaution be taken 
at such apertures to meet the very risky possibility 
of heavy scour working gradually vee Ase from 
down stream. That the water at back of the two 
training banks should be still water, and by pre- 
ference silt-depositing water, is nearly axiomatic. 

The conditions at the Kistna were that three- 
quarters of a mile up-stream from the bridge site 
was the great Kistna Anicut or weir already 
described. The approach of the river to this 
weir from up-stream was somewhat diagonal ; 
in other words, the local conditions were such 
that this weir had to be made somewhat skew 
to the main axis of the river current. The 
result was that the river, as it left the weir, had no 
tendency to wander about, but confined its main 
channel, and had done so continuously for 30 years, 
indeed since the weir was built, to the south bank 
of the bed, that is, to about half a mile on the 
south bank of the mile wide channel. The 
north half of the breadth of the channel was 
shallow in flood time and dry sand at other 
times, and had always been so since the anicut or 
weir was originally built. A very careful con- 
sideration of the problem led the author to the 
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to be avoided, that is, if the weir were to be left as 
far as possible in blissful unconsciousness of the 
river three-quarters of a mile down stream being 
tampered with and squeezed from one mile wide to 
three-quarters, it would be right to push the bridge 
over on the south side of the mile wide channel, 
and bridge the existing deep channel. The fear 
was that if the bridge should beso located as to 
make it probable that in course of years the old 
main channel should change its position, the risk 
to the anicut would be very great; because the 
anicut consists merely of a bank of rubble 263 ft. 
wide at base (with, of course, suitable crests, walls, 
&c., but essentially a bank of rubble), stretching 
across the river, and resting on the bed of sand of 
the date of its construction. Ifa new deep chan- 
nel should form, and, extending back to the rear 
apron of this weir, should find itself opposite a place 
where in the old days the river was shallow, and 
the weir consequently correspondingly weak, the 
consequences might be disastrous not only for the 
great irrigation interests, but for the bridge itself. 
Therefore, while one of the training banks hugs the 
existing south bank of the river, the other is artifi- 
cial and curves outwards, cutting off a quarter of a 
mile of the river’s breadth. Both banks and their 
stone covering and apron merge up stream into the 
permanent down-stream flanks of the anicut. The 
result of this careful attention to the location of 
the bridge has been excellent ; the cold weather bed 
of the river has not appreciably changed either 
between bridge and anicut or even for a mile or 
two down stream. Cast-iron culverts 4 ft. diameter 
through the north training bank, with suitable 
exits, allow of great volumes of silt-laden water 
passing through during the months of flood. The 
consequence is that the reclaimed area at the back 
is gradually warping up, and will, if intelligently 
attended to, warp quite up, in due time, to high 
flood level, and form a very valuable plot of ground 
in the neighbourhood of the growing and flourish- 
ing town of Bezwada, Around each of the piers of 
the bridge a circular area, 60 ft. radius, was 
covered with the same loose angular stone for a 
thickness of 3ft. This in process of time, when 
undermined, will form a stone covering to the cone 


of unscoured sand, retaining the scour in the|} 


middle of the spans. Owing to the coarse character 
of the grain of the Kistna sand, grains which are to 
those of the sands of the Northern India rivers as 
rubble stone is to potsherds, very little under- 
mining has as yet taken place either of the pier 
stone or of the training works apron. The bridge, 
however, has been built, so far as its masonry is 
concerned, as a thing for eternity, and scour will 
come in due course, and might come at any moment 
if an accident should breach the anicut side sluices. 
Conclusion. —The cost of the bridge, with four or 
five miles of railway attached to it, was as follows : 


Rs. 

Kistna Bridge proper 30,60,000 
Training works ... a a ...  4,55,000 
Service works, viz., shops, houses, 

temporary railways ... oe .. 1,85,000 
Approaches vs 5,09,000 
Establishment Or - ...  1,94,000 
Contingencies... ; - ~ 90,000 


If approaches, with their proper share of estab- 
lishment and contingencies, be deducted, we get the 
cost of crossing the 5000 ft. of river at Rs.39,50,000, 
or say 230,000/. 

Under the author, as engineer-in-chief, the 
following engineers were engaged for a longer or 
shorter period on the work: Mr. Preonath Ghose, 
executive engineer, had charge of all outside work 
not included in the actual bridge, and all supply of 
material and manufacture ; Mr. E. W. Digby had 
charge of the girder work, and completed the 
bridge when the author took charge of the bridge 
plus East Coast Railway; Mr. E. I. Shadbolt, 
M. Inst. C.E., had charge for a few months of 
masonry and well sinking; Mr. W. Arundel, 
M.S.A., had charge for a few months of the 
masonry; Mr. F. Burgess, M. Inst. M.E., had 
charge of the drawing office from start to finish. 
The principal foremen were Messrs. J. Durrand, 
C. McLinton, P. Harper, W. Braga, and J. Salder. 





THAMES BRIDGES.—No. XLIIL 
92.—WartER Eaton Bripce. 
From Castle Eaton Bridge to Cricklade is a dis- 
tance, measured on the winding river, of four miles; 
on this reach there are two small bridges, the first 


conclusion that if all risk of injury to the weir was | known as Water Eaton Bridge, 24 miles distant, 


and serving Water Eaton House. It is only a 
small occupation bridge for foot passengers and 
cattle, and is illustrated on page 106. The width 
of the river between the brick abutments is 50 ft., 
and the bridge crosses this distance with two equal 
spans, a row of three iron piles 6 in, in diameter 
being driven in the centre of the stream to support 
the timber bearers carrying the ends of the main 
beams ; there are three of these, the two outer 
ones being 12 in. by 5 in. by 2 in. H-iron girders, 
whilst the centre one is of timber 12 in. by 3 in. 
The flooring is of 3-in. planking spiked down to 
cross-joists, the ends of which are tenoned into 
the centre beam and rest upon the bottom flange 
of the outer girders. Cross tie-rods 4 in. diameter 
hold the whole securely.. The width of the bridge 
is only 4 ft. 1 in. 


93.—E1sry BripGE. 


The second bridge, three-quarters of a mile 
further up the stream, and known as Eisey Bridge, 
leads to the small and picturesque village and 
church of Eisey, lying at some little distance from 
the river on the left bank. The River Rey flowing 
northward from Swindon is an affluent to the 
Thames on the right bank, 1} miles below Crick- 
lade ; and the more important Churn contributes 
its stream on the left side, 130 yards below the 
bridge of that town. The source of the Churn at 
‘*Seven Springs,” in the parish of COubberly, 
Gloucestershire, three miles south of Cheltenham, 
is really the highest source of the Thames, being 
300 ft. above the spring called Thames Head in the 
parish of Coates, Gloucestershire. Cirencester, 
through which the Churn passes, derives its name 
from the river, which, anciently called Chyrn 
(rapid), became Corin to the Romans, the town 
being known to them as Corinium. 

Kisey Bridge, a predecessor of which is illustrated 
in Ireland’s ‘* Book of the Thames,” is divided into 
three spans, the two outer ones being each 
21 ft. 6 in., whilst the centre is 17 ft. ; it is one of 
the narrowest bridges up to this point of the river, 
being only 18 in. wide between the handrails. The 
centre piers are formed by two 6 in. by 9 in. piles, 
battering slightly inwards and braced by 2 in. by 
in. iron bars bolted to them. Two longitudinal 
beams carry the flooring, which is laid crosswise in 
the centre span and lengthwise on the shore spans. 


94,—CRICKLADE PLANK BRIDGE. 


This is perhaps the most primitive bridge on the 
river, as will be seen from the illustration on 
page 106. The centre span is 19 ft. 6in., and the 
side spans are each 14 ft. The piers are formed 
each of two timber piles with a cross bearer at the 
top, and the platform is made with t vo 3-in. planks, 
one 11 in. and the other 9 in. wide ; that is all, 
there being no handrails or protection of any kind. 


95.—CRICKLADE BripGE. 


Cricklade Bridge is a masonry structure which 
stands at the foot of the long straggling High-street 
of the town, and at the junction of a branch of the 
Churn with the Thames. The arch seen in the 
illustration crosses the Thames, whilst the bank in 
the left-hand corner is an embankment 12 ft. wide 
separating the Thames from the smaller stream. 
The arch shown has a span of 10 ft., and the other 
is about the same width. The bridge carries the 
road from Swindon to Cirencester, and is 40 ft. 
wide between the parapets, with a roadway 36 ft. 
6 in. in breadth, and a 3 ft. 6 in. paved footway. 
The parapet is 4ft. high and 18 in. thick, termi- 
nating in pillars 2 ft. square. The memorial stone 
seen immediately over the string-course in the 
centre of the bridge bears the inscription, ‘‘ Rebuilt 
by the Feofees of Cricklade Waylands, 1854.” 
It is at Cricklade that the jurisdiction of the 
Thames Conservancy commences, and extends down 
to Yantlett Creek at the mouth of the river. The 
town of Cricklade is a very ancient place. The 
name is supposed to have its origin in the Celtic 
word ‘‘ craig,” a rock, in reference to the oolitic 
under-stratum of laminated stone, locally called 
cornbrash, corngrate, or stonebrash, which, widely 
distributed in this neighbourhood, has conveniently 
served for the primitive bridges and stepping stones 
across the infant Thames. Among other Roman 
relics, there are traces of the ‘‘ Ermine Way,” 
which passed a little to the east of Cricklade, and 





uniting with the existing road (which as ‘‘ High- 
street” has run through the town) 560 yards north 





|of the river, pursues its ancient course to Ciren- 


cester, where it meets other great Roman roads, 
Fosseway, Icknield, and Ackman-street. There 
are also vestiges of entrenchments on three sides 
of the town, the river on the north side complet- 
ing the quadrilateral. This little almost unknown 
town figures twice in the Anglo-Saxon chronicles. 
(Ethelwald, nephew of King Alfred, contested the 
succession of the great king’s son Edward, and in 
904 ‘came over sea with a fleet that he was able to 
get, and he was submitted to in Essex.” And in 
905 ‘*ithelwald allured the army in East Anglia 
to a violation of the peace, so that they harried 
over all the Mercians’ lands, until they came to 
Cricklade (Creoccgelade), and there they went over 
the Thames (Temese) and took, both in Bredon 
(the forest district by Malmesbury) and thereabouts, 
all that they could carry off, and then again went 
homewards.” Again, in 1016, Edmund Ironside 
was struggling to keep his crown from Cnut (or 
Canute) the Dane, who ‘‘came with his army, and 
the ealdorman Eadric with him, over the Thames 
(Temese) into Mercia at Oricklade (Crecelade). 
And they went to Warwickshire during the mid- 
winter time, and harried, and burned, and slew all 
that they came to.” After the Conquest, Cricklade 
had once more to endure a calamity of the same 
nature as those previously experienced. During 
the long contest for sovereignty between King 
Stephen and the Empress Maud, daughter and 
rightful heir of Henry I., William of Dover, ‘‘a 
hot and fierce soldier,” partisan of Robert, Earl 
of Gloucester, who fought for his half-sister the 
Empress, came to Cricklade (Crichalade) with fire 
and sword, and there established himself. This 
was in 1144, The next year Philip, son of the 
Earl, held the place, which, however, in 1147, 
repulsed Henry himawnte Henry II.), son of the 
Empress. (‘‘Gestas Stephani Regis Anglorum.”) 

Cricklade was a borough as early as the reign of 
Edward I., and sent two members to Parliament 
until 1782, when, specially distinguished for 
bribery and corruption, at a time when the evil 
had general prevalence, it was deprived of indi- 
vidual representation, and merged in a constituency 
with Highworth and Staple, some 50 parishes 
being included. Since the passing of the Act of 
1885, Cricklade has given its name to one of the 
five Parliamentary divisions of Wiltshire. 

Near the bridge, on the north side of the river, 
is the site of the Priory or Preceptory of Knights 
Templars. The town itself lies on the south side, 
or right bank, and consists chiefly of one long 
‘*High-street” rising gradually from the river. 
There are two parishes and two churches—St. 
Mary’s, small and Norman, in the main street near 
the river, and St. Sampson’s, 400 yards distant 
along the same street, but a little retired from it. 
The latter is a spacious edifice of late Gothic, 
remarkable chiefly for a fine tower, which, crown- 
ing the highest ground of the town, is a landmark 
to the neighbourhood. A branch railway of the 
South-Western system from Andover Junction to 
Cirencester and Cheltenham has its station on the 
west side of High-street, near St. Sampson's 
Church. The Thames and Severn Canal, which 
formerly ministered to the commerce of the town, 
now passes it idly on the north ; a monthly market 
suffices for the remaining trade. The “boar 
of the two parishes together is 1676. The naviga- 
tion of the Thames by small craft of six or seven 
tons extended in old times to Cricklade ; that came 
to an end when the canal was opened ; and in its 
turn the canal had to yield the carriage of mer- 
chandise to the railways. 


96.—AQuEDUCT OF THE WILTS AND BERKS 
CANAL, 

Above Cricklade, the Thames, or Isis, becomes 
little more than a brook or a mill-stream ; flour- 
mills, ideally associated with the rustic and pic- 
turesque, are the chief features along the course. 
The first of these, half-a-mile above the Town 
Bridge of Cricklade, is West Mill. 

It is at about this place the stream passes under 
the North Wilts and Berks Canal, constructed 
under an Act obtained in 1795, and which, some- 
what less than half a mile northward, effects a 
junction with the Thames and Severn Canal in the 
parish of Latton, Wilts. 

The aqueduct (see page 107) is of brick, and is so 
low as to completely prevent any boat going beneath 
it. The canal is about 20 ft. wide, and in addition 
there is a towpath some 6 ft. in width, so that with a 
parapet the aqueduct is about 28 ft, wide and 78 ft, 
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long, exclusive of abutments and wing walls. There rectangles B G I M HC the total amount of energy 
transmitted from Tivoli which is available in the 
IKK Mis 
the capacity of the auxiliary steam power station 
The surface which is shaded by single 

A few hundred yards above the aqueduct occurs’ lines is the amount of energy which would be con- 
the bridge of the Midland and South-Western sumed by the tramways at Rome, and the surface 
Junction Railway ; it consists of one clear span of doubly shaded, the surplus energy which can be 
35 ft. over the river, and a smaller opening of | stored in accumulators and utilised for running the 


are some 4 ft. 6 in. of water in the canal. 


97.—MIpLAND AND SourH-WESTERN JUNCTION 
Viapucr. 


11 ft. 6 in. on the left bank to allow of communi- | 
cation between the fields on either side of the! 
line. At present the railway has only a single 
track, and therefore only two of the four girders | 
forming the main span are fixed in position, the 
other two being left unsecured. These girders are | 
of the ordinary solid web type, 3 ft. 6 in. deep. 
The girders which carry the platform for the rail- 
way are fixed 5 ft. apart from centre to centre, 
whilst 6 ft. separates the two centre girders. The 
fixed pair of girders is braced by three vertical 
rectangular frames of T-iron trussed diagonally and 
riveted to the webs of the girders. 

The platform on which the ballast is spread is of 
timber laid across the girders and extended beyond 
them to form a footway which is guarded at the 
edge by angle-irons. The abutments are 28 ft. 9 in. 
wide, and the wing walls of the embankments are 
carricd ba k some 25 ft. There is a clear headway 
of about 7 ft. at ordinary water level. The pier on 
the left bank is of rough masonry and 6 ft. thick, 
and between it and the abutment on the embank- 
ment the rails are carried in trough-shaped girders 
over a span of 11 ft. 6 in. 

The Midland and S »uth-Western Junction Rail- 
way, from Chel'enham to Andover, connects the 
n rh of Eagland with Southampton and with the 
main lines to Devonshire and Cornwall. 


98.—WaterHay Bripce. 

Tn 1895, the old masonry bridge at Waterhay, 
45 milesabove Oxford, was found to be insufficieat 
for the traffis of the district, and it was therefore 
removed, and a girder bridge, illustrated on page 
107, substituted. It is in two spans, each 17 ft. 
clear, with a masenry pier in the centre of the 
stream 2 ft, thick, There are six longitudinal beams | 
of J-section 12 mn. by 6 in. by 41n. spaced equally 
across the breadth ot the bridge. The road metalling 
is place i upon buckled floor plat s which are carried | 
01 the bottom fi.nges of the I-beams, three plates | 
being sufficient between esch pair of beams for the 
span. Above the side beams are two courses of 
4}-in. mas nry to form a curb for the metalling. 
The widch of the bridge is 15 ft. There is an ap- 
proach onthe north side of some 55 ft , as the land 
is rather low, but on the south side the approach 
is only about 10 ft. long. 








99.—Racman’s LANE. 


This is a small bridge intended only for foot 
traffic, horses and carts being taken through the 
ford at the side. It is about half a mile above 
Waterhay Bridge and forms part of an occupation 
road to some tields near Ashton Keynes. It has 
two spans each 10 ft. clear ; the central pier is 
3 ft. 6in. thick, and, hke the abutments, is of 
uncemented masonry. The platform consists only 
of two 12 in. by 3 in. planks spiked down to balks 
of timber built into the masonry, both in the abut- 
ments and the central pier. 





COMBINED LIGHT AND POWER 
PLANTS. 
(Continued from page 77.) 

As a very good example of the second system— 
that of utilising existing alternate or continuous 
current installa:ions—Rome may be cited. Fig. 11, 
page 110, as illustrating the various demands on the 
system, for which the writer is indebted to the 
courtesy of Professor Mengarini, of Rome, is of 
great interest, and the results there shown do not 
only apply to the first case above mentioned, but to 
all, The advantages of acombined ] ght and power 
plant are conclusively brought out by this diagram. 

The energy for lighting Rome is furnished by 
@ station run by water power at Tivoli, 12 miles 
from the city. During the hours of greatest ght 
c msumption, the station of Tivoli does not suffice, 
and an auxiliary steam plant, situated in Rome, is 
run in parallel with it. In Fig. 11 the surface 


A BO D shows the loss of power in the transmis- 
sion from ‘Tivoli, the surface B E E, E, F, F, F 
the energy consumed for lighting purposes, and the 





transforming station at Porta Pia. 


in Rome. 


trams during the time when all the available prime 
energy is required for lighting. and which is com- 
prised in the portion between I and M. The sur- 
face N O H P is the amount of energy which would 
have to be stored at night for use on the tramways. 

The variable amount of load due to a tramway is 
well shown by Fig. 12, which is the record of part 
of one day’s current consumption as recorded by 
one of Professor Mengarini’s excellent recording 
ammeters, 

About 2000 horse-power is obtained at Tivoli 
froma waterfall giving about 825 gallons per second, 
and with a fall of 160 ft. In this station there are 
six 250-kilowatt alternators directly coupled to 
turbines and running at 170 revolutions per minute. 
There are three direct coupled continuous current 
exciters of 27 kilowatts each, furnishing cur- 
rent of 150 volts. This station was opened on 
July 4, 1892. The power is transmitted by four 
bare copper wires, each one having a sectional 
area of 100 square millimetres, and supported on 
oil insulators especially designed for the purpose 
by Professor Mengarini. Fig. 13, from a photo- 
graph, shows the overhead line. The current is 
transmitted at a pressure of 6000 volts, and the 
periodicity of the current is 43 complete cycles per 
second. At Rome the high-tension current is led 
into a transforming station situated outside Porta 
Pia, where the current is transformed down to 
various pressures both for incandescent, and for 
series arc, lighting. At the station there is a set 
of transformers which transform the alternating 
current down to about 400 volts, at which pressure 
it enters the collecting rings of the rotary trans- 
formers. The armatures of these transformers are 
wound in such a way that on one side the alter- 
nating current goes in, and on the other side, 
fitted with a commutator, the continuous cur- 
rent used for railway work is collected at a pressure 
of from 525 to 560 volts. Fig 14 gives an inside 
view of the station, and Fig. 15 is a diagram of 
the transformer station in which the pressure of 
the alternating current is reduced before entering 
the rotary transformer. 

A battery of 304 Tudor cells, and having a capa- 
city of 1000 ampere-hours, is in parallel with the 
tramway circuit. Each cell consists of 12 positive 
and 13 negative plates ; 108 of these cells are con 
nected in groups of three to an automatic switch 
which cuts cells in and out, and maintains the pres- 
sure practically constant on the tramway line. The 
total weight of lead in these batteries is approxi- 
mately 100 tons. The alternating current motors 
are excited by a continuous current derived from 
the accumulators, and 2.5 amperes is required to 
excite each motor. The continuous current gene- 
rators are connected t» the switchboard in such a 
way that they can be connected across any por- 
tion of the cells so as to do away with the 
necessity fur an auxiliary dynamo for charging the 
regulating cells. The automatic regulator which 
puts the cells in and out of circuit, three at a time, 
is composed of two solenoids, containing pistons 
which they suck in or push out as the case may be, 
and which cause a ratchet to move either one way 
or the other, according to the direction of the 
current in the solenoids. The direction of this 
current is varied by a small switch which is also 
worked by a solenoid, and which is changed over to 
the one or the other position, according to the 
direction of the currents going through it. This 
current is very small, and its direction is regulated 
by another solenoid which is wound as a volt-meter, 
and which is placed on the terminals of the railway 
circuit. Professor Mengarini has devised an in- 
genious arrangement whereby the load on the 
continuous - current generators is always kept 
constant, whatever the demand of the tram- 
way circuit may be, this demand being equa- 
lised by the accumulators. To start up the alter- 
nating current motor a continuous current is sent 
through the commutator on the generating side, 
and the motor is thus started up and brought into 
phase. The moment this has taken place the con- 
tinuous current is switched off, the alternating 
current is switched on, and the motor then runs at 








constant speed and the continuous current side can 
be switched on to the tramway circuit. The 
current is sold to the tramway company at the 
rate of 1.77d. per Board of Trade unit. The 
electric tramway line at Rome was opened for 
public traffic on September 19, 1895, and has been 
running most successfully ever since. The grades 
and curves are very severe, as shown in Fig. 16, 
which gives a longitudinal section of the line. 
Eight cars suffice to carry the usual traffic, 10, how- 
ever, being used on Sundays and holidays. Hach 
motor car is fitted with two ‘*G.E. 800” motors, 
and the track is bonded with ‘‘ Chicago ”’ rail bonds, 
The sharpest curve on the line, which has a radius 
of 24 metres, is situated on a grade of 8.32 per cent. 
The span wire construction is adopted, the span 
wire being suspended from rosettes fixed to the 
sides of the houses. This system is much to be 
recommended, as it does away with the necessity of 
all poles. The Roman Tramway Company is so 
satisfied with the working of this line that they 
have decided to equip all the remainder of their 
system with the trolley wire. 

The tramways installation at Rome, although at 

present small, is of great interest, owing to the 
fact of its being a successful application of ordi- 
nary alternating current for supplying power to 
tramways. The power stations at Tivoli and at 
Rome, however, were not specially designed with 
a view to economically supplying current both for 
lighting and traction. Had this been the case, a 
different system of alternating current would cer- 
tainly have been adopted, and there is little doubt 
but that the three-phase system would have been 
selected. 
The great success of this system is due to the 
care and foresight of Professor Mengarini, of Rome, 
who, in connection with Mr. Blathy, of Messrs. 
Ganz and Co., of Budapest, originally designed and 
put in this successful plant, and later made it avail- 
able for running the tramways. 


(To be continued.) 





TWO-TON LOCOMOTIVE STEAM CRANE. 

THE crane illustrated on page 103 was constructed 
by the Bedford Engineering Company, Ampthill-road, 
Bedford, to deal safely and rapidly with loads of 
2 tons at a radius of 15 ft. The carriage is a massive 
casting, to which are bolted, upon planed seats, the 
axle and travelling shaft brackets which have loose 
caps and lock-nuts. The post isa steel forging, 7 in. in 
its largest diameter, bored and brassed for the recep- 
tion of the vertical travelling shaft. The revolving 
bed is built between two steel channels carrying cast- 
iron transoms for the four antifriction rollers and for 
the reception of the post. These channels are con- 
tinued at the tail end for the cast-iron balance-box 
tank to rest upon, materially strengthening this most 
important portion of the crane. The arrangement 
avoids the risk due to hidden defects in the castings 
when the tank is simply bolted up to the ordinary 
cast-iron revolving bed. The hoisting gear is single 
purchase, controlled by a powerful strap brake. All 
motions are taken direct from the crankshaft, avoid- 
ing the use of a second motion shaft. The crane 
can be turned in either direction without stopping or 
reversing the engines. The derrick motion for raising 
and lowering the jib is by worm and tangent wheel, 
and double chains and tie-rods are provided to steady 
the jib whilst the crane is slewing. This gear can be 
used whilst the load is on. The whole of the bevel 
gear for travelling, as well as the slewing and hoisting 
pivions, are of steel, the latter being loose upon the 
crankshaft and bushed with gun-metal. The crank- 
shaft and barrel shaft bearings are fitted with loose caps 
and lock-nuts, and are provided with heavy brasses. 
The engines are well balanced, and all wearing parts 
are brassed. The boiler is of Siemens-Martin steel, 
being fitted with all the usual mountings, including a 
feed pump driven direct from the crankshaft. All 
shafts are of steel, and the chains are of the best tested 
quality proved in their own lengths and certified. 
This crane, which weighs 9 tons, was tested before 
delivery to 25 per cent. above its maximum load. 








H.M. TORPEDO-BOAT DESTROYER 
‘* JANUS.” 


On page 114 we illustrate in Fig. 1 the torpedo-boat 
destroyer Janus, one of three vessels of the same type 
built and engined by Palmer’s Shipbuilding and Iron 
Company, Limited, of Jarrow-on-Tyne, for the British 
Government. The other vessels are the Lightning and 
Porcupine. Fig. 2, on the same page, shows the same 
vessel just previous to launching, and Fig. 3 is from a 
photograph of two subsequent boats when in frame. _ 

The three first-named vessels have all made their 





speed trials in a very creditable manner. They were 
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part of the celebrated 27-knot class, of which so many 
were ordered from different firms. The last of these boats 
was delivered at the beginning of this year. Their 
length is 200 ft.; breadth, 19 ft. 9in.; and displace- 
ment when ready to be commissioned about 280 tons, 
The machinery we shall deal with in a subsequent 
issue, when further illustrations will be published. 
The vessels are built of steel rolled at the steel works 
department of the company, and the galvanising was | 
also carried out in the same section of the works by 
electro-deposition. It may be stated that Palmer’s 
works have also supplied the material of which other 
destroyers have been built by different firms. The 
vessels and their machinery were both designed 
by the company in accordance with the conditions 
laid down by the Admiralty as to speed, armament, 
load to be carried, &c. These vessels, like others of 
their class, are armed with one 12-pounder and five 
6-pounder guns, one of the latter being placed on an 
elevated platform aft, the larger gun being mounted 
on the top of the conning tower forward. There are 
two single revolving torpedo tubes, one being fitted 
amidships and one aft of the engine-room. The com- 
paratively numerous gun armament will enable these 
boats, if called upon, to act effectively in their proper 
functions as torpedo-boat destroyers; the 12-pounder 
gun forward, owing to its high position and wide range 
of fire, being an especially efficient weapon. The 
torpedo armament, however, will enable the boats to 
act against larger vessels in the eame way as the vessels 
they are ostensibly intended to destroy. The usual 
search light and auxiliary appliances are fitted to these 
craft. 

The following are the results of the official trials of 
these boats : 





























— | “Janus.” |“ Lightning.” | ‘* Porcupine.” 
. August 6, | November 5, | February 19, 
Date of trial .. {AYRES | Nove 1896. 
eas Saat 
} os | @ | 
ee 3 oS | § ihe | 5 
3 2 re > a rr 22 = 
—s 58 lIgg8 i) = |s¢g 
Ase g Resi 8 Rss] 8B 
mcr Mee mt 
Ra BS. . an) = Bas B 
Mean re- (Star- | | | 
volutions ) board.. 267.67) 365.8 | 378.2 | 371.2 | 363.9, 360.8 
per Port ../370.72 368.5 | 375.9; 365.4 | 365.2 362.0 
minute (Mean ../369.19, 367.1 | 377.1 | 363.3 | 364. 361.4 
Mean steam __in| | | 
pounds per equare| 
inch.. e" a 193 | 187 192 198 197 
Mean vacuum in| | 
inches ue -.| 26.25 26.1 | 26.7 | 26.6 | 26.7 | 26.7 
Mean indicated| | 
horse-power «-| 3750 | 8789 | 3925 | 4000 | 3862 | 3866 
Mean air pressure ..| 2.6 | 2.48 | 226 | 248 | 2.07 | 2.22 
»» Speed in knots | 27.728 ‘27.805 28.274 27.944 | 27.989) 27.915 





The trials were made off the mouth of the Thames, 
and during that of the Lightning there was a stron 
wind and heavy sea. In spite of this at one time the 
vessel was going through the water at the rate of over 
29 knots. The machinery and boilers were reported to 
have worked satisfactorily, the latter giving an ample 
supply of steam, the air pressure being, as will be seen 
by the Table, by no means high. The combustion is 
stated to have been good, and even on the full- 
speed trials there was no flame from the funnels, 
and only a small quantity of smoke. These facts 
are borne out by our own observations on one of 
the preliminary trials of the Porcupine, which we 
attended, The consumption of fuel on the various 
boats ranged from 14 to 15 tons of coal for the three 
hours’ trials. These boats are stated to be very free 
from vibration, a fact which is certainly true of the 
Porcupine, and doubtless of the other vessels. It may 
be noted that less than 24 in. of air pressure was sufii- 
cient, although, owing to the arrangement of the tubes, 
&c., in the type of boiler used, more resistance is 
offered to the paseage of gases than is the case in some 
of the straight-tube boilers. The usual circle trials, 
and stopping and starting trials, were satisfactorily 
gone through. The time occupied from full speed 
ahead to full speed astern was seven seconds. It is 
worth noting, and a fact which reflects credit on Mr. 
J. W. Read, the engine works manager at Messrs, 
Palmer’s, that there was no alteration from the original 
design of the machinery, the propellers of the three 
vessels being identical, and similar to the first pair 
tried. 

In coming round from the Tyne to the Thames the 
Lightniog occupied 134 hours steaming. The Porcu- 
pine left the Tyne a little before 7 a.m., and arrived in 
the Thames between 8 p.m. and 9 p.m. of the same 
day. No doubt this is a feat that has not been 
rivalled by any vessel. The Janus, on her run to the 
Thames, encountered very heavy weather, which she 


went through in a manner that proved her a es sea 
boat; in fact, these vessels have always behaved 
well ina seaway. The Lightning had adventures of 


& | possible. 


of her trials she was in collision with another vessel. 
Full particulars of this accident were given in EncI- 
NEERING at the time, together with an engraving, taken 
from a photograph, of the damage done. The illustra- 
tion showed very graphically how much damage these 
little vessels will undergo and yet survive, and it also 
shows incidentally the excellent nature of the material 
made by the company. During commission these three 
boats have done a considerable amount of steamin 
about, being attached to different ports for instructiona 
purposes, and have performed “=a 

It may be interesting to add that, with the excep- 
tion of an isolated preliminary run, the trials of these 
boats, both preliminary and official, have been carried 
out by labourers and apprentices, both for engine and 
boiler rooms, This was owing to the demands made by 
the skilled workman, which were such that the com- 
pany did not think they were justified in allowing. 





THE STRENGTH OF THIN CYLINDERS. 
To THE EpiTor or ENGINEERING. 

Srzr,—Mr. Highet, in his letter in this week’s ENGI- 
NEERING says: ‘“‘ Mr. Spence introduced the subject of 
strength of short boilers; Mr. Keelhoff entered the dis- 
cussion using language that he knew Mr. Spence would 
not understand ”—the language being that of the higher 
mathematics. But he does not say why Mr. Keelhoff 
should have known my ignorance of this subject. I was 
certainly not aware of it myself, and, to tell the truth, 
always thought that, for a practical engineer, I was ex- 
ceptionally well up in mathematics. 

It is quite possible that before taking part in this dis- 
cussion Mr. Keelboff might have taken the trouble to read 
all that I have written on the subject, or at least euch 
papers as I have quoted in my articies and letters in En- 
GINEERING. If he had dene eo he would have been 
justified in assuming that I either know, or pretend to 
know, the higher branches of mathematics, Thus in the 
first paper I wrote on this subject, vol. vi., Transactions 
of the North-East Coast Institution of Engineers and 
Shipbuilders, I give the value of a function as 
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To arrive at this result I had to make a calculation at 
least as abstruse as that of Mr. Keelhoff’s on the factor 
of ‘‘end resistance.” And although the result only is 
given, and that in a foot-note, every mathematician would 
see that it involved the use of the calculus, I have in- 
vented and published several new processes of grapbic 
calculation for estimating the stability of ships, expan- 
sion of steam, strains and stresses, &c., so that it would 
be affectation on my part to pretend that Mr. Keelhoff 
was taking an unfair advantage of me by the use of an 
abstruse mathematical argument. 

I certainly treated Mr. Keelhoff's argument with scant 
respect, but that was because the logic of it was to» 
shallow, not because the mathematics were too profound, 
though I thoroughly agree with Mr. Highet that the 
mathematical ‘‘ wet blanket ” should be used as little as 
In speaking of Mr. Keelhoff’s argument as 
unintelligible, I meant that it was unintelligible to the 
ordinary reader. I did not mean that I cou!d not under- 
stand it. 

T expect very soon to have the results of tests promised 
in EneingerinG, February 21, the experimental cylin- 
ders being now in the hands of Professor Beare, but 
they will throw no light on the question raised by Mr. 
Highet, as the factor of longitudinal stress due to pres- 
sure on the ends is eliminated, the whole of this stress 
being carried by the central stay. 

I am, Sir, yours truly, 
C. SPENCE, 

56, Bishopsgate-street, E.0., July 20, 1896, 





THE “DRUMMOND CASTLE.” 
To THE EpiToR oF ENGINEERING. 

S1r,—Having read the letter in your is-ue of the 10th 
inst. re the above, by Benedict W. Ginsburg, LL.D, 
also the reply in your issue of the 17th inst. by “A Cun- 
sulting Engineer,” I would beg leave to offer a few 
remarks on the subject, 

A weil-known fact in physics is that the boiling point 
of a liquid entirely depends on the pressure appli-a to its 
surface, so that when we say that water boils at 212 deg 


‘Fahr., we mean that the vapour produced at that tem- 


perature is capable of overcoming the normal pressure 
of the atmosphere, and the bubvles of gas produced are 
thus enabled to escape and give rise to the phenomenon 
known as boiling. If we increase the pressure we raise 
the boiling point, and, on the other hand, if we reduce 
the pressure we lower the boiling point. 

In the first instance, let us take a boiler working at, 
say, 150 Ib. per square inch, we would find if we could look 
into the boiler that the surface of the water was in a +tate 
of quietude, although the temperature of the water would 
be about 360 deg. Fahr. If the pressure be reduced to 
60 lb. per square inch, the temperature of the water 
would 4 about 293 deg Fahr., and the water would still 
be in a state of quietude, the temperature at which the 
water boils or gives off vapour being entirely dependent 
on the pressure exerted on its surface. . 
Priming in boilers, or the inrushof water from the boiler 





It will be remembered that after one 


another order. 





into the steam pipes, would take place if a stop valve was 





suddenly opened full, thus reducing the sure and 
allowing the water to boil. : ou 

A very simple experiment, sometimes a striking one, 
consists in half filling an ordinary 16-oz. flask with water, 
bring it to a boil over a Bunsen burner, and keep it boil- 
ing for a few minutes to expel air; then insert a well- 
fitting cork into the neck of the flask, so thad no steam 
can escspe, and remove the burner ; allow the flak to 
stand for a minute till the water 1t contains ceases to boil, 
then place it under the cold water tap and sliow the cold 
water to run over the flask immediately the water in the 
flask begins to boil, and if kep: under the tap for about a 
minute, if the flask is a thin one, it will burst. 

Now in a boiler suddenly submerged in the sea we have 
an analogy to the above, but whether the boiler would 
burst or not depends entirely on the strength of the boiler 
to resist the sudden strain put upon it; in the case of an 
old or defective boiler, the probability is it might burst, 
but with a well-designed and properly built boiler I should 
not think that the boiler would be ruptured; the two 
cases quoted by ‘* Consulting Engineer” rather point in 
the same direction. 

I do notagree with ‘ Consulting Engineer,” who thinks 
that the boiler is more likely to collap-e then to burst 
when submerged under steam. I would be rather inclined 
to think that when first submerged a sudden condensa- 
tion of the steam in the steam space takes place, the 
water in the boiler immediately gives off a large volume 
of steam and causes a pressure inside the boiler, this 
steam in its turn would then be condensed and again a 
volume of steam would be given off with a pressure of less 
intensity than before, and this would go on till the water 
in the boiler had lost sll its hest; thus a series of pulsa- 
tions would be set up, each decreasing in intensity till 
equilibrium was established. 

Tam, Sir, yours faithfully, 
. W Barnett. F.C. 

Outfall Works, Crossners, Kent, July 19, 1896. 





NON-MINERAL OIL. 
THe EpiTos oF ENGINEERING. 
S1r,—Being desirous of obtaining professional informa- 
tion for making cylinder and wool combing oils, also oils 
(not mineral) for burning in miners’ and other lamps, I 
should be extremely obliged to you for the name and 
address of the best authority to apply to for it. 
I remain, Sir, yours truly, 


Frrep NogtTsrop, 
Rostoff-on-Don, June 28, 1896, 





THE METRIC SYSTEM. 
To THE EpiTor or ENGINEERING. 

Srr,—It was with great pleasure I read your onslaught 
on the duodecimal system of notation, and Mr. Sissons’ 
arguments against the metric system, in the current 
iesue of ENGINEERING, but I bave nob yed sern a satis- 
factory answer to our great objection, the objection of a 
manufacturing engineer. 

The objection is the financial one. For instance, if the 
metric system were adopted— 

1. Every standard dimensioned drawing wil] have to be 
replaced in the majority of drawing ottices; this refers to 
hundreds of drawings. Thus to engineers at large it 
would cost over a million sterling. 

2. The keeping of these duplicates would cost a great 
deal in space and bother. 

3. The cost of the mistakes which must occur in 
drawing offices during the adoption of the new system. 

4, The waste: f numbers of standard patterns and alte- 
rations to the rem»inder. 

5. The replacing of tools snd measuring instruments in 
the shops. There are chiefly gauges, templates, taps, 
hob teps, chasers, mandrils, rules, drilJs, reamers, all 
orca! size cutting tools, and the guide screws of all the 
aches, 

New sets of each of the above would be compulsory, 
— would cost to the engineering trade millions 
sterling. . 

6. And, still worse, the old sets cannot be destroyed, 
but each engineer must build new tool stores to contain 
them, and take on fresh storekeepers to look after them. 

7. With present gauges en experienced man can tell 
the size of gauge at sight, without looking at size mark. 
It will be —Y to pick out at sight an English 
gauge from the metrical gauges which mosv nearly 
approach it in s'ze, 

E should expect to see many mistakes from this source 
alone, when both metrical and English gauges are on a 
bench or Jathe ready to band of workmen, 

I can well imagine th eomp!acent way in which tool- 
makers lok on the question. It must be almost ¢q1al to 
that of the plumbers during the gre as frost 18 months »go, 
or to that of the owners of the origin») Donlop +hares ; 
for it will mean to the toolmakers orders of gigantic siza. 
If the metrical system were adopted, I do not think I 
have been over-estimating in my estimate of the cost to 
the metal trades at a hundred millions sterling, and this 
would have to be paid in two or three years only, for if 
the change is made iv must be made rapidly. 

Thus the question, to my mind, is Is the country pre- 
pared to pay the sum in increased prices of machwery fer 
the experiment in standards of lineal measurement «lone ? 
I thmk mechanical engineers, as a rule, consider the 
present system, based upon the « er prime numbers 
2 and 3, more useful in practice, both in drawing offices 
and shops, than the metrio system, which is based upon 
the prime numbers 2 and 5. 

I must also disagree with the statement that “ what is 





good enough for large amounts cannot be £0 very danger- 
ous for the smaller ones.” I6 isin the smaller amounts, 
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COMBINED ELECTRIC POWER AND LIGHT PLANT, 


MESSRS. GANZ BUDAPEST, ENGINEERS. 
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DIAGRAM SHOWING EvERGY TRANSMITTED AND ABSORBED IN THE CoMBINED Power AND Liaut Station, Rome. 





Fic. 12. D1acGRaM SHOWING VARIATION OF Power ABSORBED IN TRAMWAY WORKING. 
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Fic. 13. Overneap Lise, Tivott-Rome TRANSMISSION. 


the divisions and subdivisions of the inch, where the 
d fficulty really lies, 
Iam, Sir, yours truly, 
AMES A. Coomss. 

Trevor, Llangollen, July 21, 1896. 

[The greatest alteration necessary to bring an object 
from English to metric measures cannot exceed 7 in. 
This would not involve alterations to patterns. It is 
only the articles in Mr. Coombs’ paragraph No. 5 that 
would need replacing. Most of them have to be replaced 
pretty often, so that the actual outlay would not be much 
increased in the long run. The existing guide screws 
+ Ey with a theoretical error of robs in. per metre.— 

D. 





THE BRITISH ASSOCIATION OF WATER 
WORKS ENGINEERS. 
To THE Epitor oF ENGINEERING. 
Srr,—The secretary of this newly-fledged association, 
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moderately well known in the profession, but, strange to 
relate, those water engineers who have made their mark are 
conspicuously absent, as well as many others your readers 
will recall tomind. It can — be assumed that strong 
efforts have been made to get their names wherewith to 
conjure the less influential members of engineering, but 
without success. The only inference to be drawn is, that 
there is no necessity for an Association of Water Engineers, 
isolated from other branches of the profession. The 
formation of this Association of Water Engineers is no 
compliment to the Institution of Civil Engineers, consist- 
ing as this honourable body does of large numbers repre- 
sentative of each section of engineering; those of the 
hydraulic section have advantages (in common, of course, 
with the rest) far away and beyond anything this mutual 
admiration society can possibly hope to even partially 
attain. 

If the idea had bsen to draw together the several grades 
of water engineers of the Institution—members, associate 
members, associates, and students in an association hav- 


now holding its meeting at Nottingham, has done very | ing its minor president and officers—there would have 


well in getting together even several names which are’ been some merit in the movement worthy of imitation 
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BATTERIES 


DiaGRAM OF TRANSFORMER STaTION. 


by the other sections of engineering, but as at present 
constituted it is an affront to the Institution of Civil Engi- 
neers. I contend that a subsidiary Association of Water 
Engineers of the Institution of Civil Engineers would 
accomplish all and more than that meeting in Notting- 
ham this week, besides having additional advantages of 
the Transactions, association of 7000 members, ard the 
charming halls and library at Great George-street. 

In conclusion, I think large towns have had quite a 
surfeit of —— functionaries more or less impor- 
tant, and unless the line be drawn at secondary forma- 
tions which can only play aninferior part away from th? 
mother institution, the high-water mark reached in tke 
estimation of the public will be seriously jeopardised. 

ours, &c , 
VIATOR. 





Monte VipE0.—The cost of landing goods at Monte 
Video is at present 9s. 4d. per ton. It is estimated that 
when ee on rovements have been carried out, 
the charge will be reduced to 1s. 6d. per ton. 
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COMBINED ELECTRIC POWER AND LIGHT PLANT ROME 
MESSRS. GANZ AND CO., BUDAPEST, ENGINEERS. 
(For Description, see Page 108 ) 
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Fie, 14. Interior or Exvectric TRANsMIssION Station, Rome. 
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Fia 16. Section or Etrotric Tramway aT Rome. 


SramrorD.—An artesian well is being bored at Wo-| Leicester has lost none of ibs gravity. A report 


THe Iron AND Steet INSTITUTE; THE BILBAO MEET- | f ; 
submitted to the water works committee of the town 


Inc: ErratumM.—In our recent notice of the arrange- | thorpe, Lincolnshire, Mr. H. Sykes, of Bankside, London, \ ¢ 
ments for the Bilbao meeting of the Iron and Steel | being the contractor. The object of the well is to provide | council on Monday showed that the quantity of water in 
Institute, written from an advanced proof of the pro-| an additional supply of water for Stamford. In sinking |store has now been reduced to 316,000,000 gallone. It 
gramme, it was stated that the vessel would leave Tilbury | the well, the contractor made a somewhat important dis- | is stated that the policy adopted of shorcening the 
Docks at 4 p.m. on Saturday, August 29. The time of | covery, having come across some bands of ironstone of hours of supply has proved disappointing, it pate 
sailing should have been noon, the train leaving St. | first-rate quality, The well had reached a depth of 245 ft. only reduced the consumption to 144 gallons per h 

Pancras at 10.55 am. The vessel is timed to reach | when freestone rock was met with. About 2 ft. of this| per day, instead of to 11 gallons per head per day, as 
London, on the return trip, at 4 p.m. on Saturday, Sep- | rock has been cut through at present, and a spring may | anticipated. It has been decided to continue the present 
tember 12, | now be tapped at any moment. With regard to the iron- | restricted supply for one week longer, and then, if the 
| stone, further information is necessary before any definite | state of affairs has nob improved, to further limit the 
THORNYCROFT’s STEAM ROAD CARRIAGE: ADDENDUM. | conclusion can be formed as to whether the ore exists in supply to seven or be ise hours perday. Efforts are being 
—With reference to our description of the above, pub- | payable quantities—that is, in quantities of such import- | made to obtain supplementary supplies, but these efforts 
lished on page 47 of our issue of 5 uly 10 last, we are asked | ance that it will be profitable to work it. If it would be | have not at present proved successful, the water forth- 
to state that the engines for the carriage in question were | advantageous to do so, the discovery would, of course, | coming having proved unsuitable for domestic purposes, 
constructed by Mersrs. Simpson, Strickland, and Co.,| have an important effect upon the future of Stamford, One satisfactory feature in the situation is the announce- 
Limited, of Dartmouth, to Mr. Thornycroft’s require- | which for some years past has not been very prosperous, | ment that the new water works at Swithland, with which 
ments. The engines in question are of the Kingdon | the town council has been proceeding for some time rig 
marine type, modified to suit the special conditions of | will be opened early in September by the Mayorees (Mrs. 


the problem. | ‘Water at Le:cester.—The water supply question at | Wood) 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.— Owing to the return of the 
Glasgow Fair Holidays, the Pig iron warrant market only 
had a forenoon meeting last Thursday, when the prices 
were between 46s. 6d. and 46s, 5d. per ton, closing with 
buyers at 463. 54d. per ton, and sellers at 468. 6d. Busi- 
ness was resumed on Tuesday morning, when very little 
business was done, as the holidays interfered very mate- 
rially with dealing. Tihe tone was very flat, in sympathy 
with the trade depression reported from America. About 
10,000 tons of all kinds of iron were dealo in, and Scotch 
declined in price 3d. per ton, and Cleveland and hematite 
iron 14d. each. Scotch was offered at 45s. 11d. per ton 
three months fixed. In the afternoon the market 
was even flatter, Scotch iron touching 46s. cash, and 
closing at a loss of 44d. per ton on the day. The 
turnover was about 10,000 tons of all kinds. In addition 
5000 tons of Scotch iron were sold at 45s. 94d. per ton one 
month fixed, and there were sellers, three months fixed, 
ab 45s. 10d. per ton. The settlement prices at the close 
were as follow: Scotch iron, 46s. 14d.; Cleveland, 
86s. 74d. ; Cumberland and Middlesbrough hematite iron, 
46s. 44d. and 44s. 14d. per ton respectively. The marked 
was very idle to-day, warrants continuing scarce, and the 
sales only amount+d to about 6000 tons of ali kinds. Cum- 
berland hematite iron lost 1d. perton. In the afternoon the 
market was steady butidle. The settlement prices at the 
clo-e were respectively 46s. 1}d., 36s. 9d., 46s. 6d., and 
44s. 14d. per ton. The following are the current quotations 
for No. 1 special brands of makers’ iron: Clyde, 49s. 6d. per 
ton; Gartsherrie, Summerlee, and Calder, 49s. 9d. ; Colt- 
ness, 523, 6d.—the foregoing all shipped at Glasgow ; Glen- 
garnock (shipped at Ardrossan), 49s. 6d ; Shotts (shipped 
at Leith), 52s.; and Carron (shipped at Grangemouth), 
52s. per ton. Three blast-furnaces have been temporarily 
damped down for repairs, and consequently there are 
now 77 in actual operation, as compared with 80 a week 
ago, and 76 at this time last year. The quantity of iron 
shipped from all Scotch ports last week was 2147 tons, 
against 7684 tons in the corresponding week of last year. 
They included 101 tons for India, 349 tons for Australia, 
240 tons for Germany, 213 tons for Holland, smaller 
uantities for other countries, and 989 tons coastwise. 
he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 363,534 tons, showing neither in- 
crease nor decrease over the week. 


Finished Iron and Stecl.—At the works throughout 
Lanarkshire where malleable iron and steel are made, 
there has been a very general suspension of labour, as the 
Glasgow Fair Holidays are observed many miles away 
from Glasgow. as far away as Wishaw, Holytown, and 
Motherwell. In some cases it was desired by the em- 
ployers that the men should content themselves with a 
very short holiday, owing to the pressure of orders ; but 
it is difficult to get them to do with less than a week, if 
they have had a fair spell of work and fair wages. There 
are many cases in which the cessation from work extends 
over at least 10 days. Just at the time there is a distinct 
lull in the steel plate trade, but otherwise trade is brisk 
in every department of both the iron and steel industries, 


Glasgow Copper Market.—Copper was fiat yesterday 
forenoon, and as the price had fallen since the market 
closed last Thursday, the decline was not altogether un- 
expected. Some 50 tons were dealt in at 48/ 11s, 3d. per 
ton cash, or 15s. under last week’s close. There was a 
further fall in the price of copper in the afternoon, in 
sympathy with a decline reported from London. No carh 
business was reported, ayers at the close cffered 
481. 7s. 6d. per tun cash, but sellers held out for 487. 10s. 
per ten. Business was done at the three months’ rate at 
48/. 1ls. 3d. per ton. The copper market was firmer this 
forenoon, and 75 tons changed hands. Quotations rose 
2s. 6d. per ton. In the afternoon 200 tons were sold, and 
prices were still easier. 


Glasgow Subway Works.—The somewhat rash statement 
thav was made some weeks ago to the effect vhat the 
Gl»sgow subway would be opened at Glasgow Fair has 
not proved to be a true prediction. Indeed, it is now 
contidently affirmed tha: it will not be opened fcr traffic 
before the end of September. Already a period of nearly 
54 years has elapsed since the works were commenced. 
The cable is now on the drum, however, in the power 
station of the Subway Company at Scotland-street, ready 
for hauling round iato the tunnel within the next 10 
days. It required seven wagons to convey it to Scotland- 
street. The carriages are now all ready to be lowered. 
The great rope weighs 60 tons, and is 36,300 ft. long, or 
nearly 7 miles. Ivs circumference is 4? in. The subway 
will certainly introduce a novelty in underground travel- 
ling. The carriages are 40 fo. long, seated longitudinally 
for 42 persona, and as many more standing, room being 
provided for a complement of 84. Ordinarily, there will 
be two carriages in each train. As a result of the length 
of the carriages, the sharpest curve on the circuit is 10 
chains radius. 

North British Association of Gas Managers.—This 
association, which is the oldest organisation of the kind in 
existence, is holding its 35th annual meeting in Edin- 
burgh, under the presidentship of Mr. Alexander Yuill 
of oe Corporation Gas Works, Alloa, who is supported 
by a large gathering of members from many parts of 
Scotland, more especially the counties of Fife, Perth 
Forfar, Stirling, and the Lothians, and Lanarkshire and 
other western counties. The president delivered a very 
interesting inaugural address. Though not long, it dealt 
with a number of most important matters connected with 


the gas industry, prominent amongst them being that of 
the enrichment of poor gas by gas produced from shale or 
mineral oil by the Peebles process, which Mr. Yuill has 





very successfully worked during the past three years or 
so. In the course of his remarks he touched upon the 
use of blast-furnace oil instead of that made from 
shale, and stated that it was much more economical than 
the shale oil now being used in working the Peebles 
rocess. He also advocated the use of gas engines 
‘or motive power, which could be obtained at much 
less cost than by steam engines. The programme of 
pers included one on “‘ Forfar Retort House Plant,” by 
. Forbes Waddell. Forfar ; one by Mr. William Young, 
Peebles, on ‘‘The Permanency of Illuminating Gas ;” 
one entitled ‘‘ Notes on London Gas Supply,” by Mr. 
James M'‘Gilchrist, Dumbarton ; one on a elle aving 
Methods in Photometrical Testing,” by Mr. Henry 
O'Connor, Assoc. M. Inst. C.E., Edinburgh ; and one b 
Mr. Jobn Ballantine, Rothesay, on ‘‘ Back Pressure.” 
Mr. Young’s paper excited a great amount of interest 
amongst the members. Most of the papers raised highly 
important discussions. 


Large Bronze Sternpost for Laird Brothers.—One of the 
largest bronze castings ever made in this city was success- 
fully executed last week in the works of Messrs. Steven 
and Struthers, brassfounders, Cranston-hill. This was 
the sternpost of a training ship for the Argentine Govern- 
ment in course of construction by Messrs. Laird Brothers, 
Birkenhead. The sternpost measures 24 ft. in length by 
23 ft. in breadth, and weighs 14 tons net, the material of 
whieh it is composed being pbosphor- bronze. The 
metal took six hours to melt. Large castings of this 
kind are usually allowed to lie for 36 hours in the 
mould; but in this instance the mould will not be re- 
moved till work in the foundry ic resumed after the Fair 
Holidays next Monday. Messrs. Steven and Struthers 
have been entrusted by different shipbuilders with the 
making of something like a score of monster castings, 
mostly for warships. This hasbeen the largest they have 

et made, although not the heaviest, one casting exceed- 
ing it in weight by 3 tons. 


Glasgow Students in the City and Guilds Prize List.— 
The prize list issued last week, by the City and Guilds 
of London Institute in respect of the examination in 
**Tron and Steel Manufacture” shows that the students 
of the Glasgow and West of Scotland Technical College 
have quite beaten the record in the results. There were 
two silver and three bronze medals, together with money 
to the value of 10/. 10s. Professor A. H. Sexton’s 
students have taken both of the silver and two of 
the bronze medals, with 7/7. 10s of -the money. 

. M. Service has been awarded one of the silver 
medals, the first — in the honours grade. He 
also gets 37. A. Robertson takes the silver medal in the 
ordinary grade—again the first prize—and 2/. in money. 
D. Sinclair and S. Hutcheson take, respectively, the 
second and third prizes in the ordina senile 11. 108. and 
1l., and the two bronze medals. hese are certainly 
very commendable results, and reflect credit alike on 
Professor Sexton and his students, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
@ small attendance on Change bere, and the market was 
very dull, buyers and sellers alike being anything but 
anxious to do business. Sellers offered No. 3 g.m.b, 
Cleveland pig iron at 37s. for early f.o.b delivery, and 
some transactions occurred at that figure, but buyers 
as a rule were not disposed to pay so much when warrants 
were obtainable at 36s. 74d. A few inquiries for forward 
delivery were reported, but buyers and sellers did not 
easily come to terms, and little business ahead was done. 
Nearly everybody, however, took a hopeful view of the 
future, and certainly there are indications of a good 
autumn trade. No. 1 Cleveland pig was quoted 38:., 
No. 4 foundry 363. 3d., grey forge 35s. 9d., and white 
35s. 3d.—all for early delivery. East coast hematite pig 
iron was in fairly good request, but the supply is 
very large, and prices are weakish. There were sellers of 
Nos. 1, 2, and 3 at 45s. for early delivery, and though 
that price was realised, buyers were in no hurry to do 
business at the figure. Rubio ore was firm at 12s. 9d. ex- 
ship Tees. To day’s market was very cheerless. The 
only change in price was for Middlesbrough warrants, 
and they improved 1d., closing 36s. 84d. cash buyers. 


Manufactured Iron and Steel.—A pretty good account 
can be given of the manufactured iron and steel trade. 
Nearly all the establishments are very busily employed, 
and several firms are so full of work that they cannot 
undertake to execute further orders this year. Prices are 
firm. the tendency being decidedly upward, but they are 
any ee p Ahern Mr. A. J. Dorman, with his 
son, Mr. Charles Dorman, has taken over the son 
Wire Works; the firm will for the future be known 
as Charles Dorman and Co. The following are the 
market quotations: Common iron bars, 5/.; best bars, 
5l. 10s.; iron ship-plates, 4/. 17s. 6d. ; steel ship-plates, 

L$ boiler - plates, 6/.; iron —— 41. 15s. ; 
steel ship-angles, 4/. 17s. 6d.; and heavy steel rails, 
41. 10s. to 4/. 12s. 6d.—all less the customary 2 per cent. 
discount for cash, except rails, which are net at works. 


The Coal and Coke Trade.—Coal is said to be in rather 
better request, but prices are very similar to those last 
named. he Etherley Grange and Woodhouse Coal 
Company, Limited, have, after a rather lengthy search, 
found coal at the nearest point of their royalty to Auck- 
land, the discovery being a rich vein 3 ft. 3 in. thick in 
the Hutton seam. The working of the new seam will be 
commenced as soon as possible, and it is anticipated that 





the yield will be between 300 tons and 400 tons per day. 
The royalty has been leased for 21 years, and it is expected 
that the yield indicated will continue for the whole of 
this period. Coke is steady. The demand is large, but 
the supply is fully adequate. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Sheffield Technical School.—The extensions that are 
about to be made to the Metallurgical Department of the 
Sheffield Technical School will greatly add to its useful- 
ness. A lecture-room to accommodate 50 additional 
students is to be provided, and a room is to be seb apart 
as a laboratory for the study of steel by the microscope. 
A sufficient number of microscopes will be obtained to 
accommodate the advanced students. When the exten- 
sions are complete, students at this school will be provided 
with better opportunities for acquiring information on the 
subject of metallurgy than at any other centre in the 
United Kingdom. An effort is being made to complete 

the work by the time the school reopens in the autumn. 


Condition of Trade in Sheffield, Barnsley, and Rother- 
ham.—The official Labour Gazette gives on the whole a 
very glowing account of the state of employment in 
Sheffield, Barnsley, and Rotherham during last month. 
Makers of war and defensive material are reported with- 
out exception to be well employed. There are only 30 of 
the 3696 union workmen engaged as engineers, iron- 
founders, iron-dressers, boilermakers, railway - spring 
makers, wiredrawers, stove-grate workers, and engine-men 
on the unemployed list. All sections of the file trade 
were reported to be busy, cutlers were moderately so, 
scissors-makers, &c., quieter. The employés in the 
cutlery and tool departments of trade number 3470, and 
of these only 13 were without work. Only four members 
of building trades organisations out of 676 were without 
employment in June. In the mining industry the thick 
seam collieries worked better than the thin seam pits, the 
miners employed at the latter making only three or four 
shifts weekly. The glass bottle trade was active, the 
potteries slack. Altogether business showed a decided 
advance over that in the corresponding period of 1895. 


Condition of the Coal Tradc.—The coal trade has been 
but little affected by the stirring events of the past few 
weeks. The decision to allow the Conciliation Board 
agreement to expire has led to a slight improvement in 
the demand for manufacturers’ fuel, and that is all. 
The disputes at South Yorkshire collieries noted a few 
weeks back are not yet settled. There is spill a 
tonnage leaving the district, and in the event of a rise in 
prices business would be accounted satisfacvory. The 
competition from the Durham and Northumberland dis- 
tricts is, however, so keen that there is little probability 
of a change in this respect until the summer has ended. 


Iron and Steel.—Business continues to increase in nearly 
every South Yorkshire industry connected with iron and 
steel manufacture. From the Leeds district it is reported 
that the local engineering firms are fall of work, and that 
in some instances the men are employed day and night. 
It is generally anticipated that there will be full employ- 
ment in engineering work until the end of the year. L 
the girder department there is much activity consequent 
upon the great revival in building. Builders of locomo- 
tives, and manufacturers of textile machinery and elec- 
trical apparatus, are busily engaged. In Sheffield and the 
neighbourhood work of all kinds te renner The orders 
already in hand for railway material have been reinforced 
by a further demand from India and the colonies, The 

anchester, Sheffield, and Lincolnshire Railway Company 
are inviting contracts for the manufacture of 5000 vehicles, 
and makers of wheels, axles, tyres, and springs are con- 
fident of an increase of business such as will enable them 
to keep their hands fully employed during the remainder 
of the year. At present there is no further movement in 
armour-plates, but it is believed that before the existing 
work is completed, the orders in connection with the new 
Government naval e will have been placed. 
Projectiles of all kinds are in great request, and several 
firms are busily engaged in this department. Marine 
engineering work comes in slowly. Steel of all kinds 
finds a steadily improving market, and the output of 
Bessemer and Siemens-Martin material promises to be 
larger than ever. Quotations are unchanged, but prices 
are firm. Bessemer billets realise from 5/. 124. 6d. to 6. 

r ton for special carbons ; Siemens-Martin steel 77. 10s. 

or average qualities ; bar iron 6/ 10s. at makers’ works, 
61 in warehouse ; Lincolnshire pig iron, 39s. ; hematites, 
delivered in the district, 53s. 6d. to 57s. 6d., according to 
brand. Cutlery of all kinds, files, and silver manufac- 
tures are reported to be going strongly. 


South Yorkshire Coal.—Business is still dull. Although 
the tonnage brought to the surface is as heavy as usual 
prices show a lamentable falling off, and in London an 
the south they are quite unremunerative. Speam coal is 
exported in large quantities, but house coal is depressed, 
and until the cold weather sets in there will be very little 
change for the better in this department of business. 
The difficulty in effecting a sale is experienced with more 
keenness in the second qualities of house coal, the best 
Silkstone and Barnsley coal realising quotation prices, 
although they move slowly. Manufacturers’ fuel is in 
good demand at full rates, and coke finds ready outlets 
at the enhanced prices which came into operation a few 
weeks back. Best Silkstones are quoted at 8a. to 93. per 
ton at the pits; Barnsley bed, cotta, 7s. to 8s.; harda, 
6s. 6d. to 7s. 3d.; seconds, 5s, 9d. to 6s. ; manufacturers’ 
= —- -s = oe 4s, pe — a drug in the market, 
atfrom 1s, 3. 6d. ; coke for common foundry purposes, 
from 83. 6d. to 11s. 6d. _ 
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NOTES FROM THE SOUTH-WEST. 

Cardif..—The steam coal trade has been somewhat 
inactive, although the demand has been considerable, 
with some prospect of a material improvement shortly. 
The best steam coal has made 10s. to 10s. 3d. per ton, 
while secondary qualities have brought 93, to 9s. 6d. per 
ton. In the house coal trade buyers are beginning to be 
in winter supplies ; No. 3 Rhondda large, which has been 
in better demand, has made 9a. 9d. to 103. per ton. Coke 
has continued in good request; foundry coke has made 
15s. to 163. per ton, while furnace ditto has brought 13s. 
to 15s. per ton. The iron ore trade is considered to be iu 
a healthy state; the best rubio has realised 12s to 12s. 3d. 
parton. The manufactured iron and steel trades have 
exhibited a good tone, there being a brisk demand for 
steel rails and steel bar; production has been affected by 
a scarcity of water. 

Rhymney Railway.—A Bill proposing to authorise an 
amalgamation of the Rhymney Railway Company and 
the Bute Dock Company has been rejected by a Com- 
mittee of the House of Commons. It had been previously 
approved by a Committee of the Upper House. 


The Electric Light in the West —On Friday Colonel 
Durnford, R.E., conducted an inquiry at Torquay on 
behalf of the Local Government Board with respect to an 
application of the town council for leave to borrow 
23,000/. for electric lighting works and 13,200/. for the 
Upton drainage works. Mr. W. H. Trentham said he 
had had 20 years’ experience as an electrical engineer. 
There could be no doubt that the high tension system was 
most suitable for Torquay, partly on account of the extreme 
length of the compulsory area, and partly also on account 
of the character of the Lincombe and Warberry districts. 
The houses being so far apart rendered the cost of low- 
tension mains out of all proportion to the revenue to be 
derived from them. He estimated the cost of a plant 
of 4000 16 candle power lamps and 70 arc lamps at 22,0001. 
The revenue, charging current at 6d. per unit, would be 
49917. per annum. The cost of electricity at 6d. per unit 
was approximately the same as gas at 4s. 5d. per 1000 cubic 
feet ; but in actual practice it was found equal to gas at 3s. 


per 1000 cubic feet. Colonel Darnford will report in due 
course. A special meeting of the Devizes town council 
was held on Thursday, the mayor presiding, for the pur- 


p se of considering an application by Messrs. Brown and 
May, Limited, for a concession to enable them to supply 
electric lighting to customers inthe town. After a lengthy 
discussion, a resolution was agreed to appointing a sub- 
committee to ascertain whether there was likely to be any 
demand for electric lighting, and to recommend to the 
council the advisability of considering the supply of the 
same, whether by contract or otherwise. 


Rhymney Iron Company, Limited.—The annual meeting 
of this company was held at the Terminus Hotel, Cannon- 
street, London, on Thursday, Sir H. W. Tyler presiding. 
In moving the adoption of the report, the chairman stated 
that the Mardy Pit, in the freehold property of the com- 
pany, was being remodelled with a view to increasing the 
output, and to more economical working. Mr. W. B. 
Jeffreys inquired why the company should open a new 
pit, for, according to the chairman’s own showing, trade 
was in such a depressed state that the company could 
scarcely cover the charges of the collieries which were 
now open, and these had to be worked only periodically. 
The chairman replied that the directors thought it best 
to take time by the forelock. The day might shortly 
arrive when coal would fetch higher prices, and, if the 
directors were not prepared to supply the demand, the 
shareholders might have reason to complain. The report 
was adopted, and a dividend was declared at the rate of 
1 per cent. per annum. 


The Parrett.—The monthly meeting of the Bridge- 
water Town Council was held on Thursday. A detailed 
report was presented to the council by Mr. W. H. 
Wheeler, of Boston, with regard to a proposed improve- 
ment of the Parrett. The port and navigation com- 
mittee also reported on the views expressed by Mr. 
Wheeler. The committee estimated the cost of the im- 
provement at 95,0007 , exclusive of the cost of obtaining the 
necessary Parliamentary sanction, and of engineering and 
legal expenses. The navigation committee recommended 
that, as the matter was of considerable importance, copies 
of the two reports issued be presented to the members of 
the council for their full and careful consideration, and 
that the Mayor should be requested to invite a conference 
of merchants, traders, and shipowners to consider the 
proposals made, This was agreed to. 

Water Supply at Porthcawl.—The Porthcawl urban 
district council received on Friday the sanction of the 
Local Government Board to a loan for improving the 
water supply of the district. The council will pr 
immediately with the necessary works. 





Locomotive Exports. — British locomotive exports 
have made a considerable advance this year, having re- 
presented in June a value of 135,529/., as compared with 
42,8471. in June, 1895, and 59,185/. in June, 1894. In the 
six months ending June 30 this year the aggregate value 
of the locomotives exported from the United Kingdom 
was 539,944/., as compared with 363,473/. in the corre- 
sponding period of 1895, and 399,057/. in the correspond- 
ing period of 1894. The value of the locomotives ex- 
ported to South America to June 30 this year was 
141,517/., as compared with 92,105/. and 70,320/.; to South 
Africa, 110,440/., as compared with 33561, and 19,642/.; 
to British India, 75,656/., as compared with 113,130/. and 
94,8611.; and to Australia, 60,160/,, as compared with 
12,3721. and 27,4847. It will be seen that the exports to 
British India have declined this year, notwithstanding 


MISCELLANEA. 

THERE are in New South Wales 378 works for the 
treatment of metals, employing 7373 hands. 

The number of furnaces in blast in the United King- 
dom is 375, two more than the number three months ago, 
and 18 more than at the beginning of the year. 

Professor D. S. Capper and Mr. Henry Davey have 
been added to the committee appointed by the Institution 
of Civil Engineers to consider the question of a standard 
or standards of thermal efficiency for steam engines. 


The South-West London Polytechnic Institute, Chel- 
sea, of which Mr. Herbert Tomlinson, B.A., F.R.S., is 
the principal, will be opened for day and evening classes 
on September 29 next. 

The amount paid in wages at Chatham Dockyard last 
week exceeded 11,000/., which is the largest sum ever dis- 
bursed in connection with this establishment. The cause 
of the increase was due, to a large extent, to the amount 
of overtime, fully 4000 men being engaged on extra hours. 


King Menelik of Abyssinia has commissioned a Belgian 
engineer to erect a telegraph and telephone system in 
Abyssinia, which is to connect all the more important 
points in the country. Each telegraph station is to have 
a telephone, and the more important are to be cennected 
with the King’s residence. 


Messrs. Hoote and Milne, of 68, Victoria-street, West- 
minster, are now introducing an electric current waste 
preventer, consisting of a clock which is seb in motion 
when the current flows, and stops when the latter is cut 
off. The motion of the hands of the clock thus indicates 
the time during which the lamps on any particular circuit 
have been used, 

The traffic receipts for the week ending July 12 on 
33 of the principal lines of the United Kingdom amounted 
to 1,676,706/., which was earned on 18,8794 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,620,2357., with 18,740} miles open. There 
was thus an increase of 56,4711. in the receipts, and an 
increase of 139} in the mileage. 

Daring the past week, Mr. F. B. Behr has been 
exhibiting a model electric high-speed railway at 
1 and 2, Ham Yard, Great Windmill -street, Pic- 
cadilly. The railway in question is based on the 
Lartigue system, in which saddle-shaped cars are 
used, running on a single rail, supported on a trestle 
about 4 ft. high. Guide rails are fixed to the side of the 
trestles, to which any side thrust of the cars, due to cen- 
— force, &c., is transmitted through horizontal 
wheels attached to the car. Derailment is hence impos- 
sible, save — a complete smash of the permanent 
way. A line of this type, 34 miles long, is now built at 
Antwerp, in connection with the exhibition there. It 
contains a curve of 500 metres radius, combined with an 
up grade of lin 100, over which Mr. Behr has undertaken 
to obtain a speed of 150 kilometres (93.7 miles) per hour. 
The generators supplying the current to the line will in 
this case have an aggregate capacity of 2000 horse-power. 


A party consisting of students of the Glasgow and 
West of Scotland Technical Oollege Scientific Society 
visited on Saturday, July 4, the engineering works of 
Messrs. D. Stewart and Co., Limited, Glasgow. Amongat 
the machinery in course of construction are eight sets of 
compound pumping engines and 16 sets of pumps, the 
aggregate power of the former being 5000 horse-power. The 
plant is for use in connection with the 12,000-ton forging 
press at the steel works of Messrs. William Beardmore and 
Sons. Thesteam cylinders are 25 in. and 43 in. in dia- 
meter by 18 in. stroke, and the pump cylinders 1,%, in. in 
diameter by 18 in. stroke, the maximum working pressure 
in the latter being 3 tons per square inch. Another 
object of interest was an “‘ evaporation surface condenser,” 
constructed to the patents of Herr Theisen, of Germany. 
Tn this condenser, recently described and illustrated in 
ENGINEERING, the circulating water, after passing through 
the tubes, is pumped incto an annular tank, whence 
is trickles down the outside of a series of vertical 
tubes, against which a rapid current of air is at the same 
time projected by means of a fan. Therapid evaporation 
thus sev up rapidly cools the water. 


The mineralogical section of the Nishni-Novgorod 
Exhibition possesses special interest, and great efforts 
have been made throughout Russia to make it 
thoroughly representative. The leading exhibits com- 
prise petroleum, quicksilver, manganese, coal, &c., 
and it is surprising to what an extent the home 
industry in these branches during the last 10 or 12 years 
has developed at the =e of the imported products. 
Ten years ago the annual output of quicksilver in Russia 
amounted to an aggregate value of 200,000 roubles, whilst 
the annual exports now reach a value of 700,000 roubles. 
A separate pavilion contains the principal goods in which 
Russia trades with China and Japan, and another building 
the produce of Central Asia, such as cotton, wool, silk, 
fruit, rice, wine, copper, salt, &. The Russian War 
Ministry has an extensive exhibition, representing the 

rogress made during the last 15 years, the Naval 
Ministry is well represented, amongst its exhibits being a 
model of the ship built by Peter the Great, which is 
kept in St. Petersburg. Another interesting section is 
that comprising ¢ and products from Northern 
European Russia, where numerous valuable discoveries 
have been made of late years; these concern petroleum, 
coal, marble, alabaster, &c. In Russian Lapland silver 


and lead have been discvvered, and when the Moscow- 
Jaroslaff-Archangel Railway is completed, those vast 
districts will no doubt be speedily opened out. 

A Parliamentary paper just issued conteins a report by 
the Assistant-Secretary of the Marine Department, to 





the activity prevailing in Indian railway construction. 


the Permanent Secretary of the Board of Trade, on sight 





tests used in the mercantile marine for the 16 months 
ended December 31, 1895. During the period covered by 
the report the new system of tests referred to in the last 
report has been in operation for the first time, and the per- 
centage of failures in colour vision is slightly higher t 
under the old system, the percentage under the old system 
being .88, while under the new it amounts to1.39. The 
total percentage of failures under thenew system, including 
failures in form vision, as well as those in colour vision, 
is 2.8, while the total percentage of failures under the old 
system is as before, .88. One special feature of the new 
system is the appeal to special examiners which is allowed 
when a candidate fails to pass in colours. Of the candi- 
dates who failed in colours 21 availed themselves of this 
appeal ; eight were passed and 13 rejected. Candidates 
who fail to pass the form vision test are allowed to be re- 
examined at intervals of three months. Twelve candi- 
dates out of the 115 who failed to pass the form vision 
test were subsequently passed. The number of officers 
already in possesrion of certificates of competency, who on 
coming up for examination failed to pass the test, was 53 ; 
four masters, five mates, and 15 second mates failing in 
colours, and one master, 12 mates, and 16 second mates 
in form vision. No case of failure to pass the test for 
colour ignorance has been reported. 


A Light Railways Bill for Ireland is before the House 
of Commons, and is likely to be passed. The present 
Bill proposes that any line which is to receive State 
assistance must be certified to the Treasury by the Lord 
Lieutenant to be a line which is neceseary for the develo 
ment of the resources of the district, and one which, 
owing to the exceptional circumstances of the district, 
can not be constructed without special assistance from 
the State, This is an alteration of the terms of the 
Act of 1889, which provided that the line must be certi- 
fied to be necessary ‘‘ for the development of fisheries and 
other industries.” The amount available under the Bill 
is 500,000/., and that amount may be advanced either 
by way of grant or by way of loan. In the case of rail- 
ways situated in the congested districts, the whole of the 
cost of the construction and equipment may be advan 
by the State, but if the railway be made outside thoxe 
districts, nob more than one-half of the cost is to be ad- 
vanced bythe Treasury. It is Lappney sy 7 ons to dis- 
pense with promoters altogether, as the Bill provides that 
if a line be made under the Act there must be a pre- 
liminary ment that it shall be constructed, main- 
tained, and worked by an existing railway company. 
The only exception made to that rule is in the congested 
districts, where, if a railway company is willing to work 
and maintain a line, but is not willing to construct it, 
the Board of Works is empowered either to construct, or 
contract for the construction of, the railway. 


Very considerable improvements have recently been 
effected in the Great Western train service. The 
*: Cornishman ” is now run in two portions from and to 
Torquay. Leaving Paddington at 10.25 a.m., one portion 
runs through to Exeter without a stop, the distance being 
193 miles 77 chains ; it is due at Exeter at 2.10 p.m., giving 
an average speed of 51.6 miles per hour. On several occa- 
sions this train has been four or five minutes before time. 
The following comparisons with the South-Western ser- 
vice may be of interest : 


London to Exeter, 


Great Western... 194 miles in 3 hrs. 45 min. 
South-Western... 1 re oy io 
so that, though having a line longer by 224 miles, the 
Great Western takes one minute less time for the trip. 
Again, from London to Plymouth we have the following 
comparisons ; 
Great Western... 245 miles in 5 hrs. 12 min, 
South-Western... ion a ae 9 o 


Here again the Great Western has a line longer by 154 
miles, Finally, comparing its service between London 
and Birmingham with that of the London and North- 
Western, the figures are : 


Great Western... 1294 miles in 2 bre, 35 min, 
North- Western aa és , arn g 

so that, although having a line 16} miles longer than its 

rival, its time for the journey is only five minutes more, 





WESTERN AUSTRALIAN GOLD.—The quantity of gold 
exported from Perth, Western Australia, during April 
was 16,772 oz., being 5687 oz. in excess of the export for 
March, but a decrease of 2353 oz, as compared with 
April last year. 





THe PxrRMANENT- Way InstiTUTION.—The twelfth 
annual summer convention of this association will take 
place at the Literary and Philosophical Sociesy’s lecture 
theatre, Newcastle-on-Tyne, on the 24th and 25th inst., 
under the presidency of Mr. S. L. Murgatroyd, who has 
succeeded Major Hurlstone Hardy in the chair. The 
number of the Institution’s Journal, vol. xiv., part I. 
1896, just issued to members, has great interesd for all 
grades of the staff of the permanent-way departments of 
railway companies, particularly with reference to those 
matters which were last year debated by the “ Way and 
Works” section of the International Railway Congress. 
Abstracts of Mr. Ast’s report for Continental railways, 
and of the simultaneous report for the lines of English- 
a g countries by Mr. William Hunt (President of 
the Permanent-Way Institution for 1894) are printed in 
the Journal. The printed proceedings and reports of the 
International Railway Congress receive great praise, and 
are highly appreciated, especially those parts bearing 
testimony to the importance of permanent-way improve- 
ment, and to the importance of the locomotive engineers 
co-operating the permanent way engineers, 
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DEMARCATION OF WORK. 


Amoncost the most difficult and unpleasing fea- 
tures in connection with modern labour troubles 


-| are the disputes arising out of demarcation of work. 


A strike for higher wages is comparatively a 
straightforward thing, and either side can bring 
the strife to a close by capitulating, if not by com- 
promising. When, however, working men, as re- 
presented by their societies, begin quarrelling among 
themselves who shall, and who shall not, do certain 
work, the case becomes very complicated, and the 
unfortunate employer finds himself in the unplea- 
sant position non-combatants usually occupy on a 
field of battle—between the Devil and the deep sea. 

Ever since trades and crafts were established, we 
seem to have had close guilds and monopolies. 
Those of the middle ages, both on the Continent 
and in England, were, as is well known, exceeding] 
powerful, and enforced their regulations wit. 
Draconian severity. In those days, when economic 
conditions were so simple, and tools so elementary 
that hand skill or craftsmanship was the all-prevail- 
ing factor, strict lines of demarcation in work pro- 
duced little or no immediate injury, although they 
must have done much to retard the advance of 
mankind. Those were the days of stable methods ; 
progress seemed hardly necessary, and competition 
was looked on as an evil. As a lad found his 
trade as an apprentice, so he died and left it to his 
successors in old age. The traditions of work re- 
mained unchanged for generations. For good or 
for evil those leisurely, ‘‘spacious” days have 
passed for ever. When steamships and railways 
brought the towns of the civilised world into a closer 
communion than often existed between neighbour- 
ing villages of the middle ages, when the factory 
system of production became predominant, the re- 
strictive guilds of old became an anachronism, and 
for a time trade expanded untrammelled by artifi- 
cial labour restrictions. That order is also passing 
away ; in many cases has already passed. A man’s 
right to labour no longer depends upon his fitness 
for the work, but whether he is a member of a 
certain corporation. The trades unions have taken 
up the functions of the ancient city guilds, and 
freedom for one man to sell and another to buy 
labour is destroyed so far as the influence of trades 
unionism extends. 

Whether this is for the advantage or otherwise 
of the world at large, is a point we will not 
attempt to settle, as the discussion would lead 
us into provinces beyond our boundaries. We 
propose now only to put a few facts forward 
which will show it is not at any rate an un- 


*| mixed blessing even to working men, for whose 


interests these labour combinations ostensibly 
exist. Last year we had a very notable instance in 
the north, when two of our most powerful trade 
societies came into collision. The progress of 


20| marine engineering practice has produced a radical 


change in some departments of boiler construc- 
tion. Whether the change will be universal, or 


2| whether it is a mere transient phenomenon, we 


need not stop to inquire, but at any rate, 
through the decision of the Admiralty, boiler- 
making in two large works was transformed 


og3}from a matter of vast shell structures, riveted 
4!together, into a series of pipes attached by 


screwed joints. We refer, of course, to the 
lacing of Belleville boilers in the big cruisers 
Powerful and Terrible. When it came to the 
manufacture of these boilers, it seemed to those 
representing the employers that fitters or engineer- 
ing artisans were most suited for the work, and to 





the fitters the work was accordingly given. This 
did not suit the boilermakers, — naturally felt 
unhappy at the prospect of operations they formerly 
carried out being replaced by work done by others. 
Through their powerful organisation, the Boiler- 
makers’ and Iron Ship Builders’ Society, they 
accordingly raised a protest. Our rules, they 
said in effect, do not allow boilerwork to be done 
in a shop where our men work other than by 
boilermakers of our society. The firm anxious 
only to fulfil their contracts would have conceded 
the point, but here the Amalgamated Society of 
Engineers stepped in and urged their claim to have 
the work allotted to their members. 

The outcome of the dispute is well known. The 
matter was referred to the arbitration of Mr. David 
J. Dunlop, a shipbuilder of Port Glasgow, who, 
after hearing both sides, gave his decision in favour 
of the boilermakers. The case was generally sup- 
posed to be settled, and we should not refer to it 
after an interval of a year, were it not that a 
similar difficulty has again arisen, only in a more 
aggravated form. As is well known, Mr, J. I. 
Thornycroft is a pioneer of the modern water- 
tube boiler industry in this country, and his firm 
have taken a large number of orders for the pipe 
boiler that bears his name. At present they are 
very full of work of this description, both for home 
and foreign destinations, or perhaps we should say 
they are very full of orders, for work has been 
suspended during the last 12 weeks, owing entirely 
to a dispute between the boilermakers and the 
engineers. When the Thornycroft boiler was intro- 
duced, now some years ago, Messrs. Thornycroft, 
like their northern friends afterwards, considered 
the work more suitable for fitters than for boiler- 
makers; and for a long time fitters did the work, 
there being no complaint. Things went smoothly 
until the dispute in the north before referred to, 
after Mr. Dunlop’s award in the case of the Belle- 
ville boiler, trouble arose. Messrs. Thornycroft re- 
ceived a letter from the Boilermakers’ Society ask- 
ing them to hand over certain work, then being done 
by fitters, to men belonging to the Society of 
Boilermakers. The list of work was of considerable 
length, and referred, we believe, not only to boilers, 
but to ship work also. Some of the items enumerated 
included operations that required very skilled 
fitters to carry out ; for instance, there were levers 
and catches required for the special fittings on thee 
boilers that were unlike those ordinarily used, 
whilst the making of certain steam-tight joints, 
such as those between wing cylinders and connect- 
ing pipes, was considered more likely to b» 
within the compass of a trained fitter than a boiler- 
maker. These joints are bolted metal to metal, 
and have to be formed by machined faces carefully 
and skilfully scraped to an accurate fit. ‘To this, 
and some other descriptions of work, the fitter had 
served his apprenticeship, whilst the boilermaker, 
it was contended, had not done so. The answer of 
the firm to the boilermakers’ demand was that cer- 
tain parts of the work, which were not so important, 
they would allow the untrained boilermakers to do, 
and on this basis the work was carried on for a time. 
Presently, however, the fitters began to complain, 
and an era ‘of friction arose, the nature of which 
those who have had to-do with engineering works 
will be able to imagine. Practically Messrs. 
Thornycroft were unable to get on with their con- 
tracts, and the prospect of a very serious state of 
affairs stared them in the face. At last the firm 
said the men must settle the matter one way or 
another, and agreed to supend work on the dis- 

uted points until an arrangement was come to. 
t was then arranged between the two societies 
that there should be an arbitration, and Mr. Wil- 
liam Allan, of Gateshead, was appointed arbitrator 
by the mutual consent of both sides. Meetings 
were held, but the delegates on either side could 
not agree on the points to be included in the 
reference. The Boilermakers’ and Iron Ship 
Builders’ Society wanted to give the inquiry a 
far wider scope than the Peek into Engineers 
thought fair. The former, among other things, 
wished to introduce the question of who should 
fit foundation rings for gun mountings, or fit side 
lights, &c., but the fitters wished to confine the 
inquiry to boiler work alone. The consequence was 
that the meeting was adjourned, and for 12 weeks 
the two societies have been unable to decide on 
what points the arbiter shall give his award. 

On Friday last a meeting of the representatives 
of the firm and the two societies was held, and 
every effort was made to bring about a compromise, 
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but without success. The result was that on the 
next day the fitters went out, and the firm had to 
advise the boilermakers that there would soon be 
no more work for them to do. This appears to 
have had an effect, for the boilermakers’ represen- 
tative then wrote, saying they would arbitrate on 
the original claims. This appeared likely to lead 
toa solution, as the boilermakers had conceded the 
point raised in consequence of their attempt to 
introduce what was considered extraneous matter, 
but the fitters now refused to go to arbitration 
until work was stopped. Messrs. Thornycroft 
agreed, on the understanding that the arbitration 
should take place at once. So at last both sides 
were agreed, but then difficulty arose from another 
quarter, for Mr. Allan suddenly found he was too 
busy to continue the arbitration. Such is the poai- 
ti.n of affairs at the time of writing. 

When the strike commenced there were a dozen 
or so of large boilers complete or all but com- 
plete, which could not be tested because neither 
side would allow the others to carry out the 
work, and both united in preventing any one 
else from doing it either. On some foreign orders 
there is a penalty for delay of 501. a week per 
boiler, but the firm are powerless to prevent this 
loss. It was. proposed that outside persons, not 
members of either society, should be called in to 
make the tests, and that both the boilermakers and 
fitters should be paid for the work they were not 
to do, but this could not be allowed, as it was 
a contravention of the rules of the societies, 
which allow no “ unskilled persons” to do 
work in establishments where society men are 
employed. 

Such are the facts of this latest dispute as they 
have been put before us ; our readers will be able 
to draw their own conclusions. Both the boiler- 
makers and the fitters are within their rights in 
saying they will not work in a yard where certain 
things take place of which they do not approve, no 
matter what those things may be; but whether 
they are wise in exercising these rights is another 
matter. It is sometimes said that in the London 
district the unions are more arbitrary in their 
demands than in the provinces, and for this reason 
work has been diverted from metropolitan shops. 
However much truth there may be in this, it is 
certain that such proceedings as those we have 
narrated will have the result of sending work 
from this country to other places where the same 
liability for work to be brought to a standstill 
does not exist. We know that the threat of 
foreign competition is looked on by many working 
men as a bogey used by capital only for the pur- 
pose of frightening labour into submission ; but here 
we have no question of capital against labour, but 
labour against labour, society against society. In 
the present instance, however, the prospect of 
foreign competition when next the Government 
above referred to have to order boilers abroad, is 
unquestionably a very real thing. One can easily 
understand that to the executive authorities of that 
Government the situation is perfectly inexplicable, 
and we do not envy Messrs. Thornycroft and Co. 
the task of endeavouring to explain it, and make 
the officials believe the explanation. Perhaps these 
foreign purchasers will not trouble very much about 
details. They have been most seriously inconveni- 
enced—to use a mild term—at a critical period by 
the non-delivery of these boilers, and are likely to 
think twice before they come to a country for work 
where it has to be executed by a people so un- 
accountable and eccentric. In Germany there are 
engineering works ready to make boilers of any 
description, and guarantee delivery. There may 
be trades unions in that country, but they mean 
nothing there compared to what they do here. As 
a general rule, after a man is 21 years of age, he 
may go to a shop and say he is a boilermaker, 
smith, fitter, or whichever trade he is best skilled 
at, and so long as he does his work satisfactorily 
his fellow-workmen do not interfere, whether he 
belong to any society or not. Wages are notsettled 
by societies, but according to the ability of the 
workman. 

No one, we suppose, in the present day wishes 
to restrict the right of workers of all classes to 
form unions for their own protection and the ad- 
vancement of their legitimate rights. The working 
men and women are the majority, and their wel- 
fare is, in the main, a measure of the success of the 
State; in fact, no nation can prosper without a 
prosperous working class. All we would urge is, are 
the workers advancing their own interests by re- 





stricting freedom and putting so many trammels on 
labour? Even does one limited section—boiler- 
makers or fitters—do itself good by such a course 
as is now being followed? It seems to us that an 
appeal to common sense—a sinking of animosity— 
should allow the work at Chiswick to proceed, and 
all persons concerned to earn a fair livelihood. 





WATER SUPPLY. 

Mr. GILBERT in one of his most amusing operettas 
has pointed out that under certain conditions 
the lot of our blue-coated guardians of the peace is 
far from enviable, and the meeting of the British 
Association of Water Works Engineers at Notting- 
ham during the past week serves as a useful re- 
minder that those responsible for our public water 
supplies are in hardly a more fortunate condition 
of life. It is true they are not subjected to the 
same risk of physical violence, but most of our London 
water works engineers could, if needed, produce 
whole volumes of abusive letters from irate house- 
holders who, in many cases, would appear to consider 
the engineer a sort of minor Mephistopheles, having 
ample leisure at his disposal, and taking a Satanic 
delight in maliciously interfering with their supplies. 
The very perfection of our modern system of water 
supply sometimes only serves to hide from the 
public the difficulties the engineer has to contend 
with. A man reared in a country village, where 
every pint of water used has to be laboriously carried 
from a well, which may partially or completely 
fail in drought, is more likely to properly appre- 
ciate the advantages of a public supply than one 
brought up in a London back street, where he 
often seems to believe that the water has got to 
his tap entirely on its own initiative by a sort of 
natural process, any interference with which by the 
companies’ agents he accordingly looks upon as an 
infringement of one of his inherent rights, and 
almost equivalent to an attempt to deprive him of 
air to breathe. 

The most curious part of the whole matter is that 
these violent protests come almost invariably from 
those who pay Jess than their proper share of the 
water rate. In this country the system of paying 
for water is semi-socialistic in principle, large 
houses paying much more per gallon for the water 
used than smaller ones, so that the working classes 
generally get their water supply at somewhat under 
cost. In Berlin, on the other hand, the whole 
supply is by meter, and workmen have to pay as 
much per gallon as their superiors in the social 
scale. Indeed, few people, even amongst those 
who ought to know better, fairly appreciate the 
difficulties and anxieties met with by a water works 
engineer. In the first place, there is the selection 
of the source of supply. Here chemical analyses 
have to be made, though not, it is true, by the 
engineer himself, although on him rests the respon- 
sibility of selecting a competent man. In forward- 
ing water for analysis in such cases, full particulars 
of the source should always be given, as it is im- 
possible by chemical analysis alone to determine 
the potability of a water. Such information is 
sometimes withheld, from a misplaced fear of thus 
influencing the chemist’s report. As a matter of 
fact, a competent man is necessarily influenced by 
such knowledge, and rightly so. Thus, as Mr. 
Clowes pointed out in his paper read before the 
society in question, the presence of sodium chloride 
in a water may show sewage contamination, but if 
the water was from a deep well it would only indi- 
cate the presence of salt in the strata from which 
it was drawn, and the water might be perfectly 
potable. Again, the presence of ammonia is a bad 
sign, but we remember a case in which an adverse 
report on water was made for this reason, though, 
as a fact, the water was really exceedingly pure, 
but had been frozen in an ammonia machine. It 
is true that progress in bacteriology has somewhat 
lightened the chemist’s task in these matters, but 
it still remains far from an easy one. 

The source chosen, other difficulties arise in the 
prosecution of the work. Some local authorities 
quite fail to appreciate these, and appoint inefficient 
but cheap men to carry out the works. A startling 
case of this nature was furnished by a small town 
in the west of Ireland three or four years ago, in 
which a local man had been entrusted with the 
work. A mistake was made as to levels, and not 
discovered till the completion of the work, when it 
was found that the water refused to flow as in- 
tended. As for the construction of impounding 
reservoirs, there is no class of work requiring more 





intelligent design and more careful superintendence 
during execution. As disastrous experience has 
shown, neglect in either direction may give rise to 
the most appalling disasters. The Sheffield, Cone- 
maugh, and Bouzy catastrophes are mournful 
examples of this, and the two latter are of very 
recent date. 

A frequent source of disaster in the older reser- 
voirs was the practice of carrying the discharge 
pipe underneath the bank. The method in ques- 
tion has, of course, the advantage of simplicity, 
and many devices have been tried with a view to 
rendering it safe. The principal danger appears 
to arise from the unequal settlement of the puddle 
wall and the rest of the bank. To permit of this 
taking place without danger, slip joints have been 
used, but in spite of this failures have still occurred, 
and in any work of importance few engineers nowa- 
days would care to employ the system. In minor 
works it is still made use of, but wherever possible 
it is then advisable to carry the pipe trench down to 
rock. 

The puddle wall itself is in this country usually 
made of clay, but the Americans claim that gravel 
is superior, and we believe it was used in some of 
the older reservoirs of the East London Company, 
where it appears to have stood very well, though 
clay has invariably been adopted in the newer ones. 
There is, however, little doubt that a clay wall 
requires much more careful looking after during 
construction than a gravel one, being much more 
liable to crack if allowed to get too dry. Both 
materials are liable to be pierced by aquatic animals, 
a defect from which concrete and masonry are free, 
but the danger does not appear a substantial one. 
The principal difficulty in many cases is to geta 
satisfactory foundation, the unfortunate people 
of Glasgow, for instance, having to sink the puddle 
trench of their Craigmaddie reservoir to a depth 
of 195 ft. below ground level. An excavation of 
this character is no simple matter, especially where 
the strata passed through are water-bearing, as 
the cost of pumping from such great depths raises 
the price per cubic yard of spoil beyond all reason- 
able limits. 

All these difficulties are, however, of a kind an 
engineer is prepared for, and give zest to his calling, 
but those arising from human intervention are 
much more wearing to the nerves and temper. In 
the case of any important work there is usually a 
severe fight before Parliament, extravagant claims 
for compensation water, &c., being put forward, 
and having to be most tactfully dealt with if the 
Bill desired is to be secured. During construction 
difficulties with workmen and contractors may arise, 
but the really trying time for the engineercommences 
when the works are finished, and he endeavours 
to prevent the scandalous waste of water for which 
the ignorance or carelessness of the consumers is so 
often responsible. Many instances of these were 
given by various speakers at the meeting of the 
Association. The idea seems pretty prevalent that 
letting the taps dribble flushes the house drains, 
and only a year or two ago this view was sustained 
by an East London jury ; they refused to convict a 
consumer for wilful waste, who excused himself on 
the above grounds. Such athreadlet of water is, 
of course, utterly ineffective for the purpose, whilst 
the waste is very great. Some experiments de- 
scribed before the Association by Mr. R. E. W. 
ew of Wolverhampton, gave the following 
results : 





Gallons 
Description of Fitting Wasted per 

under Test. 24 Hours, 
-in. bib cock, washer bad be abs 700 
-in. tap, washer bad... = = 920 
in, tap, screw stripped avs a 12,720 
-in. ball tap, washer bad ts 5 900 
-in. ball tap, lever strained... tee 200 
ipes burst by frost, 3-in. oe sab 11,280 
Aa = 3-in. we Bee 17,280 
Taps left open, #-in. oi é 23,520 
- a | nee em 
‘ | eee oa 9,600 


A mere fraction of the wastes shown above would 
thoroughly cleanse the house drains if sent through 
them in one flush, but the good done by the larger 
quantity, spread over the 24 hours, is absolutely 
inappreciable. 

Another reason sometimes given for wasting 
water in this fashion is a fear of lead poisoning, 
doctors being largely responsible for the notion 
that letting the pipes run before drawing off the 
drinking supply, is a safeguard against this danger. 
As a matter of fact, very few cases of lead poisoning 
arise from the public supply, as nine times out of 
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ten a careful examination will totally exonerate the 
service pipes from blame. Some striking examples 
of this were given by Mr. O. J. Kirby at the Not- 
tingham meeting. He also stated that at one time 
the borough of Batley was losing 60001. per year 
from this cause, and wholesale prosecutions were 
necessary to stop the practice. 

Whether the water used for lawn sprinkling, &c., 
should be considered waste or not, is perhaps a 
moot point, but some corporation water works 
entirely prohibit the use of sprinklers, and it would 
certainly lead to economy if water thus disposed of 
were charged for by meter, instead of by a fixed 
payment as at present, 





VEREIN DEUTSCHER EISENBAHN- 
VERWALTUNGEN. 

WE offer our congratulations to the Association 
of German Railway Administrations, which, when 
meeting at Berlin on July 28, will look back upon 
50 years of thoroughly useful work, accomplished 
under very difficult circumstances, with the object 
‘to further, by means of common deliberations 
and concordant action, their own interests and 
those of the public.” The development of the rail- 
ways of Central Europe in a uniform fashion, 
enabling passengers to proceed in the same cars 
across the many frontiers, and to send their 
goods with the same facility, is due in the first 
instance to this association, without which the 
regulations, gauges, rolling stocks, &., of the dif- 
ferent countries might have become as varied as 
the colours of these countries on our maps. The 
association has not confined its labours to what 
was the German Bund in 1846. The united adminis- 
trations now comprise all railways of importance— 
not reckoning lines of a special character—of Ger- 
many and Austria-Hungary ; further, they include 
four administrations of the Netherlands, three of 
Belgium, the Luxemburg Prince Henry Line, the 
Roumanian State Railways, and the Warsaw- 
Vienna Railway, which is managed from Warsaw. 
As regards certain points, the Swiss, Scandinavian, 
Bosnian, and, in a measure, some Italian railways 
conform to their rules. 

We can study the history of this body in a com- 
memorative volume which the managing administra- 
tion—at present the Kénigliche Eisenbahn Direc- 
tion, Berlin—has had prepared. We have been 
favoured with a copy of this elegant quarto 
volume of over 400 pages, printed on splen- 
did paper and adorned with the . photographs 
of prominent members, a good many of whom died 
in active service. The general arrangement is 
that of an historical retrospect, a compilation 
of the rules drawn up at various periods, and of 
the considerations leading to their adoption. The 
association has no means to enforce its decisions. 
Unanimity is required to make a resolution bind- 
ing, that is to say, any resolution becomes binding 
if not protested against within a certain period. 
The interests of many rival lines, belonging to 
different States, have been often directly anta- 
gonistic. We have only to imagine the deluge of 
rescripts, legal documents, and actions likely to 
arise out of an accident happening in State A 
to a train composed of carriages belonging to 
States A, B, C, D, by the alleged fault of a sub- 
ject of E, to feel admiration for a body which 
has settled all disputes by arbitration. At first the 
parties at variance selected their arbitrator ; very 
soon all cases were referred to a committee of 
the association. The political difficulties are not 
touched upon at all, and yet they must often have 
been felt severely. In the early days of railways 
the German Bund consisted of 33 States with dif- 
ferent laws, measures, coins, internal customs and 
governments. These latter were mostly paternal, 
and not always in absolute harmony, but generally 
in concord concerning one idea, that the people 
must gratefully bow to what their Governments 
chose to decree in their wisdom. 

The age of railways began in Germany 10 years 
later than in England. The Niirnberg-Fiirth line was 
opened in 1835. The first portion of the Dresden- 
Leipzig followed in 1837. Prussia started with the 
Berlin-Potsdam in 1838, and issued the first Rail- 
way Act in the same year. Discontent with those 
laws induced the Berlin - Stettin Company to 
invite other Prussian companies to a conference at 
Berlin in 1846. Ten out of the 17 Prussian lines 
then in existence attended this inaugural meet- 
ing of the ‘‘ Verband Preussischer EHisenbahn- 
Verwaltungen.” In 1847, all German lines were 





invited to join, and the name was changed in 
accordance. By the end of that year 40 companies 
were members of the association ; in 1850, State 
lines made up half of thethen number. In March, 
1896, the union comprised 74 administrations, with 
80,998 kilometres (50,330 miles) of line. 

At the time of the inauguration Berlin was the 
only railway centre of importance. From Berlin 
one could travel to Hamburg and Holstein, Stettin, 
Hanover, and to the Austrian frontier ; there were 
minor centres at Cologne, Frankfort-on-the-Main, 
and Vienna, but there was no network, no junction 
between north and south. From the very first, the 
association insisted upon uniform gauge, couplings, 
buffers, extreme dimensions of locomotives and cars, 
and that goods should be conveyed from and to all 
parts without any transhipment. The gauge and 
certain measures—foot, ton—were adopted from 
England, and they remained in force until super- 
seded by the metric system, a fact which those 
might deem worthy of consideration who decline 
to face the awful confusion which the introduction 
of the metric system would create in this country. 
The association dealt in its various committees 
only with general features, leaving every company 
sufficient freedom. Originally two meetings were 
held every year; later on, biennial meetings be- 
came the custom. Notice of motions must be given 
three months previously, but the board may intro- 
duce any urgent question. This managing board, 
or administration, is elected ; no member, i.e., 
administration, may decline the choice, but they 
may decline re-election. Yet the representatives 
of the Berlin-Anhalt Company, who succeeded 
those of the Berlin-Stettin Company in the chair 
in 1854, although several times anxious to re- 
sign, remained in office for 28 years, until the 
line was appropriated by the State. The Berlin- 
Hamburg administration then presided for two 
years. Since 1884 the management has been 
conducted by the railway direction of Berlin, a 
Prussian board, the chairman heing President 
Kranold, who will preside over the anniversary 
meeting next week. The staff comprises a secre- 
tary, a chief clerk, 14 clerks, and two attendants, 
a very moderate personnel, considering the work 
that the clearing-house transactions alone must 
cause. For many years there was not even a salaried 
secretary. Every line at first could send several 
delegates, but had only one vote; afterwards the 
number of votes was regulated by the length of 
the line. 

The funds were provided by every line paying 
one thaler (3s.) per German mile (about 4} miles 
English), with a minimum of 30s. and a maximum 
of 120s. yearly. In 1852, all these fees were 
doubled, to be called for when required; since 
1883, finally, every administration pays a fixed 
sum of 21. 10s., and in addition 1s. per kilometre. 
The whole business has during the last six years 
been covered by an expenditure of 10,000/. 
annually. Out of this sum prizes amounting to 
15001. have been allowed every four years, and 
the journal of the association, to which we shall 
refer lower down, has been published. The prizes 
just awarded concern radial locomotive trucks, com- 
bined bogies, rail joints, signals, doors turning either 
way, steam whistles, papers on London and on 
American railways, tariffs, &c 

In 1850, the outlines of railway construction, 
dealing with safety appliances, car tests, length of 
rails, tyres, length of trains, brakes, bridges, 
stations, were laid down. Soonafterwards Austria 
called for statistics on the strength of bridges, and 
also on tyres, axle breakages, and the life of rails. 
Such statistics have since been published at in- 
tervals. Technical problems were settled by the 
technical committees, which have enjoyed a high 
reputation for capability and promptness. In 1876, 
the principles of the construction and management 
of secondary railways were agreed upon. 

The most important agreements on the mutual 
use of the rolling stock, first suggested by the 
Government of Saxony, date from 1855, 1868, 
1873, and 1889. Settlements were pa: oer | made 
per car-mile ; at present a fixed charge for the loan 
or use of a carriage is made per day, and an additional 
charge per car-mile, It was very soon agreed that 
smaller repairs should be done to all cars of whatever 
company on the spot, disinfection to be regarded 
as most urgent — Twenty and more years 
ago, when State lines did not | gone pe 80 
strongly, one could not but notice the great variet 
of companies represented, in goods trains parti- 
cularly, and the many labels affixed and coloured 
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chalk marks, telling when the car had last been 
tested, under what load, what had been 
done, and whether the car was to be returned 


immediately or not, empty or with a fresh load. 
Although espe | urged, the association has 
wisely declined absolutely to fix freight rates ; any 
attempt might have endangered the existence of 
the body. But the general principles—regulations 
about packing, goods to be excluded, ‘* Kilgut” 
(pink letters of advice, for immediate convey- 
ance), ‘‘Frachtgut” (white), legal liability—were 
so ably worked out that Prussia practically adopted 
the rules en bloc for her State lines. When in 
1858 a Niirnberg conference drafted a new German 
commercial code, the association protested that the 
position of the railways, as the great carriers and 
conveyors, had been misunderstood, and the code 
was remodelled in accordance with their suggestions. 
The proposal for reforming the tourist traffic 
came from Austria-H ry, where since 1878 
almost any combination of round tickets had been 
permitted, The experience gained in Switzerland 
and by English tourist agencies spoke in favour of 
extending such facilities to the travelling public 
on all association lines. The new rules of May, 
1896, permit booklets to be made up of any con- 
secutive tickets of all classes for rails, steamers, 
and coaches. Such ‘ Zusammenstellbare Fahr- 
scheine” are issued for a minimum distance of 
600 kilometres (373 miles) and are available for 
75 days; for distances of more than 2000 kilo- 
metres (1243 miles) they are available for 60 days. 
Several restrictions have been dropped ; the classes, 
first, second, and third, may be mixed, the same 
routes may be run twice over, which was formerly 
allowed in a limited sense only, and tickets are 
issued all the year round. But the ‘“no-free- 
luggage clause’ remains in force. All these fares 
are reduced by as much as the respective company 
will grant. In 1894, 670,806 booklets were sold, 
more than half of which number were for dis- 
tances of over 600 miles. The summer season, of 
course, brings the greatest demand for such 
tickets, but they are asked for all the year round. 
In 1847 all luggage had to be fully labelled with 
name and destination of the passenger, and the 
public were particularly requested to remove old 
labels and numbers. The luggage tickets in use 
now were then already employed, and the pas- 
senger knew that his luggage would be safe at the 
station until he called for it. The fees for addi- 
tional storage—no charge for 24 hours—have 
varied very little. The custom of framing the 
night hours on time tables, and using bolder type, 
dates from 1854. All time-tables mark the 
distances, and the names of the stations are, 
as a rule, arranged in a central column, with 
the down trains on the left and the up trains 
on the right. The question of a uniform rail- 
way time cropped up in the early days. In 
1854, Erb of Heidelberg suggested the meridian 
28 deg. 35 min. east of Ferro—the most westerly 
of the Canaries, for centuries accepted as zero for 
longitudes, 17 deg. 10 min. west of Greenwich—as 
normal time, and wanted to build an observatory 
on that meridian to make sure of correct time. 
In 1889 Hungary proposed her hour-zone system, 
the 15th degree east of Greenwich to be taken as 
central meridian. There were then 20 different 
railway times on the association lines. The zone 
time was adopted for the administrations, not for the 
ordinary time-tables ; but the association agitated 
to bring civil time and railway time in harmony. 
Meanwhile the question had been taken up by the 
Governments, and at present the following times 
are legally in common use and employed on time- 
tables : Middle European time (M.E.Z.), 15 deg. 
east of Greenwich, in Germany, Luxemburg, 
Austria-Hungary ; Western European time (Green- 
wich time, W.E.Z.), in Belgium and Holland, one 
hour behind the M.E.Z.; Eastern European 
time (0.E.Z.), 30 deg. east of Greenwich, in 
Roumania, one hour in advance of M.E.Z. 
Russia reckons by St. Petersburg time, 2 hours 
1 minute in advance of Greenwich. The Middle 
ae time is not particularly popular ; in the 
busy Rhine district, for instance, work commences 
earlier than it used to, so that more oil and gas are 
burned in the morning. The gas industry has, on 
the whole, suffered a little, but has soon recovered. 
Originally the Lisenbahnzeitung, of Stuttgart, 
served as the organ of the association. When, 
during the transactions concerning the commercial 
code, the association monopoly was strongly 
attacked, it was resolved to start a journal of their 
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own, no matter whether it paid its expenses or not. 
Strange to say, the Zeitung des Vereins Deutscher 
Eisenbahn-Verwaltungen, which now appears twice 
a week at Berlin, and which follows up railway 
progress all over the world, does not pay even 
now. To help over the deficit, the journal was for 
some time supplemented by time-tables, but this 
was soon abandoned. The journal, the first 
number of which came out in 1861, deserves to be 
better known ; every railway administration has to 
nominate a correspondent for it, and the foreign 
abstracts are excellent. Since 1863 monthly, and 
later fortnightly, register of miscarried goods and 
luggage has been added to the paper ; this supple- 
meni is now much less bulky than it was in the 
early years. For strictly technical matters, with 
which the Zeitung does not deal, the Organ fiir 
Fortschritte des Hisenbahnwesens in Technischer 
Beziehung has been adopted as medium. The June 
number of this journal, which is ~~ by 
Kreidel at Wiesbaden, and edited by G. Bark- 
hausen, von Borries, and A. Frank, discusses the 
statistics on the duration of rails for the period 
1874 to 1890; further statistics, which will bring 
the matter up to 1893, are shortly to follow. __ 

The period of greatest activity of the association 
has passed. Almost all the important lines have 
been taken over by the State, and the Inter- 
national Agreement of Berne, 1893, puts the goods 
traffic on a uniform basis. The German Army 
a railway regiment, and the transport of large 
bodies of soldiers forms one of the problems of 
every great manceuvre. During the mobilisation 
of 1870, we may mention, 386 trains conveyed 
in 18 days 142,940 men, 4863 officers, 40,112 
horses, 3939 pieces of ordnance, &c., over the line 
Berlin - Hanover - Cologne - Bingerbriick - Neuen- 
kirchen. Compared to returns for excursion trains, 
these numbers may not appear striking; but it 
would be a misleading comparison. According to 
Mr. Geitel, the association will soon have to face a 
problem of more moment than any it has solved, the 
substitution of electricity for steam on our main 
railway arteries. The concluding words of the com- 
memoration volume of the association dwell upon 
the fact that this association stands alone, and that 
nothing similar has been established in other coun- 
tries. In England and France railway companies 
of common interests have amalgamated ; England 
besides has her grand clearing house, the United 
States their pools. We are far from wishing to 
detract from the work of the association when we 
say that it arose and grew in Germany because it 
was needed there. The association has, in accord- 
ance with its maxim, advanced the welfare of the 
companies and of the public, and of the country 
whose union it has helped to accomplish. 





REMOVAL OF MANHOLE OOVERS 
UNDER STEAM PRESSURE. 

Ar the recent annual meeting of the Manchester 
Steam Users’ Association, as reported in our issue 
for June 26 last, the chairman drew attention to 
the fact that lives were occasionally lost by boiler 
attendants attempting to remove the covers from 
manholes before all the steam was down, and an 
apparently much-needed caution was given with a 
view to prevent such occurrences. It would be 
thought at first sight that a fireman or engineer, 
possessed even of the most elementary knowledge, 
would not incur the risk of taking off a manhole 
cover while any pressure existed. But the fact 
that the Steam Users’ Association published some 
time ago a list of 19 cases of this nature, in which 
24 persons were killed and eight others injured, 
and that several others have occurred recently, 
shows that ignorance and want of due care still 
prevail, and that information on the subject cannot 
bs too widely circulated. 

With a view to enlighten boiler attendants and 
lead them to adopt the necessary precautions in this 
matter, we may give the particulars of a case which 
has lately resulted in the loss of two lives at the 
Giggleswick Union Workhouse, near Settle. 

he boiler was of the Cornish type, worked at a 
pressure of 80 1b. on the squareioch. It was in 
good condition, equipped with the usual fittings, 
including a deadweight Cowburn safety valve, and 
also a Hopkinson safety valve for low water and high 
steam, allof which were in working order. On Sun- 
day, May 31, at6.30r..,anelderlymannamed Henry 
Parkinson, who was the regular paid attendant, and 
William Holmes, a plumber, 29 years of age, set to 
work to prepare the boiler for the annual examina- 





tion by an inspector, which was to be made on the 
following Thursday. Holmes had performed this 
duty ever since the boiler was laid down new nine 
years ago. The fire was drawn and the steam 
blown off about an hour and a half before the men 
commenced to remove the manhole cover. While 
they were at their duties the master of the work- 
house went into the boiler-room and noted that 
there was no steam indicated by the pressure 
gauge, and that the men were then on the top of 
the boiler. A few minutes afterwards they rushed 
out, one going into the scullery, where he fell 
exhausted, and the other to the workhouse infir- 
mary close by. Both were very severely scalded, 
Parkinson dying on the Monday afternoon and 
Holmes on the Tuesday. 

An inquiry was held on Tuesday, June 5, by Mr. 
T. B. Brown, the district coroner, when evidence 
was taken as to the general facts, and the cause of 
the mishap. 

Mr. T. Corney, master of the workhouse, deposed 
to the men commencing to clean the boiler on the 
Sunday evening. He had not given any order as to 
blowing off the steam, as the same men had pre- 
pared the boiler for the last eight or nine years. 
He was in the boiler-house at about half-past six, 
and remained there two minutes. The men were 
then unscrewing the nuts from the manhole cover. 
A few minutes after he had left he heard that they 


has | had been scalded. There was nothing wrong with 


the boiler or its fittings. 

Thomas Holmes, plumber, said that the deceased 
William Holmes was his son. There was nothing 
about the boiler to lead the men into error, and no 
blame attached to any one for the sad event. He 
thought it likely that the feed water, which had 
been allowed to slowly enter the boiler for cooling 
purposes, had been evaporated by the heat which 
was retained in the No sete and that a pressure 
resulted which was sufficient to blow off the cover 
when the bolts were withdrawn. 

Mr. F. A. Beswick, assistant engineer to the 
Steam Users’ Association, said that the boiler was 
in good order, well made, and equipped with all the 
appliances necessary for safety. The pressure re- 
quired to lift the cover after the bolts were taken 
out would be so small that it would not be 
indicated on the steam gauge. The area of 
the manhole being over 200 square inches. while 
the cover would weigh about 1 cwt., half a 
pound of steam would be sufficient to lift the cover, 
while 1 1b. would probably blow it off if the joint 
were suddenly severed. This small amount of 
pressure would not be perceptible on the steam 
gauge on a passing glance, if at all. Witness at- 
tributed the mishap to an error in judgment on the 
part of the deceased men in removing the bolts 
too soon, and in not availing themselves of the 
precautions open to them, in order to discover 
whether or not all the steam had left the boiler. They 
might have ascertained this by raising the low-water 
safety valve, or by opening either of the glass water 
gauge steam taps, or the indicator tap. There was 
nothing impossible in the suggestion made by the 
witness Holmes that steam was produced through 
the evaporation of the water by the heat retained 
in the brickwork. Having regard, however, to the 
fact that the boiler was equipped with a low-water 
valve which, under the suggested circumstances, 
must have been wide open, it was more probable 
that the feed had been turned on, and the blow-out 
tap opened, so as to cool the water gradually, and 
then that the cover had been removed before the 
water had got sufficiently low to open the low-water 
valve. Had the men raised the safety valve, they 
would have seen if any steam remained in the 
boiler. 

The Coroner summed up the evidence, which, he 
said, absolved the guardians from blame. No one 
was criminally liable, and the boiler had been regu- 
larly examined, and was in safe condition. The 
jury, after a short deliberation, returned a verdict 
to the effect that ‘‘the deceased men died from 
the effects of scalding, due to misadventure.” 

It may be added that the master of the work- 
house, who, it will be seen, gave evidence at the 
inquest, himself died the following week, his death 
being due to cold, accelerated, it is stated, by the 
severe shock to the nervous system sustained 
through the accident. 

Other cases similar to the one that occurred at 
Settle have recently been reported, in which lives 
were lost, one at the works of Messrs. J. and J. 
Colman, Norwich, and another at Stalybridge. 
This shows how essential it is that boiler attendants 





and cleaners, even in first-class establishments, 
should have the danger to which we have referred, 
brought vividly to the minds. Ordinary common 
sense should be a guide in such matters, but it too 
often happens that this is sacrificed in the haste to 
complete the work, and, at holiday times especially, 
to get away. Boiler attendants, and those called in 
to clean boilers and prepare them for inspection, 
should note the following simple suggestions which 
were published some years ago by Mr. Lavington 
Fletcher, in one of the reports of the Steam Users’ 
Association, and which it appears desirable to re- 
produce at the present time : 

Not only should the safety valves be propped up 
so as to be held open, but it should be seen 
that. all escape of steam through them hes 
absolutely ceased before the nuts of the manhole 
covers are removed. The adhesion afforded by the 
red-lead joint may be a trap, and lead to danger. 
Though there may be no pressure apparently 
remaining in the boiler, the adhesion of the jointing 
material holds the lid down for a time, but on being 
slightly disturbed it allows the lid to be suddenly 
blown off, when a violent rush of steam ensues, 
sufficient, as we have seen in the case now reported, 
to inflict fatal consequences. It would be well 
also to open the glass water-gauge taps, or the 
ee tap, and to note if any steam issues there- 

rom. 

To these recommendations we may add, never be 
in too great a hurry to remove a cover. It is better 
to follow the old Greek maxim, ‘‘ Hasten slowly,” 
and avoid as far as possible approaching the line of 
danger. 


MICROSCOPIC INTERNAL FLAWS 
INDUCING FRACTURE IN STEEL. 


Microscopie Internal Flaws in Steel Railway Loco- 
motive and Straight Axles, Tyres, Rails, Steam- 
ship Propeller Shafts, and Propeller Crankshafts, 
and other Shafts, Bridge Girder Plates, Ship 
Plates, and other Engineering Constructions of 
Steel. 

By Tomas ANDREWS, F.RB.S., M. Inst. C.E., F.C.S., 
Consulting Engineer, Metallurgical Laboratory, 
Wortley, near Sheffield. 

(Concluded from page 69.) 
EXAMPLES OF THE SUDDEN FRacturE oF STEEL 
PROPELLER SHAFTS, KC. 

REFERENCE may also be made in connection with 
this subject to the following recent sudden and 
apparently mysterious breakages of steel propeller 
shafts which further illustrate the danger to steel 
shafts from torsional strain, viz., the sudden 
fracture of the propeller shaft of the s.s. Dolphin, 
United States Navy, which broke on the trial trip. 
To the sudden fracture of the steel propeller shaft 
of the s.s. City of Paris, and also to the serious 
accident which occurred in mid-ocean on December 
23, 1892, to the celebrated Cunard steamer the 
Umbria, caused by the sudden fracture of the steel 
screw shaft. The recent fracture of a steamship 
propeller shaft, described by Mr. A. E. Seaton, 
Institution of Naval Architects, March, 1896. 
The disaster caused by the burating of one of 
the cannon of the French battery ship Bouvines, 
at Toulon, in July, 1895. The sudden fracture 
of one of the piston shafts of the torpedo-boat 
Sarrazin, in 1895. The fracture of the propeller 
shaft of a large steamship in the Atlantic, Feb- 
ruary 7, 1896. 

Some further idea of the magnitude of the 
danger arising from the liability of steel propeller 
shafts snapping suddenly under torsional strain 
will be obtained on reference to the information 
given by Sir Benjamin B. Baker, F.R.S., M. Inst. 
C.E. (Report of the British Association, 1885, 
pages 1185 and 1186), who has stated that during 
the three years, from 1882 to 1885, no less than 
228 large steamers were disabled in consequence of 
broken shafts, and that the longest life of these 
steel shafts cannot well be put at more than three 
or four years. 

The following particulars respecting the fractured 
steel shaft of the s.s. Dolphin, also indicate that a 
considerable want of homogeneity, consequent on 
the uneven segregation of sulphur and other 
elements, is liable to exist in these large steel 
forgings, which tends to induce initial weakness 
when they are subjected to external stress. Pro- 
fessor W. C. Unwin, F.R.S., M. Inat. C.E., re- 
marks in his valuable work, ‘‘On the Testing of 
Materials of Construction,” page 290, ‘‘a steel pro- 
peller shaft of the United States despatch-boat 
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Dolphin broke on the trial trip, and test-bars cut 
from the shaft gave the following results : 
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Elastic Limit. Tenacity. | Elongation. 
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|tons per aq. in. 
15.2 


From centre of shaft ..| 
| 143 


From surface of shatf.. 


tons per sq. in 
24.1 
35.7 


per cent. 
2 
18 











These and other instances prove from actual ex- 
perience that large steel shafts, however well they 
may be constructed, are rendered liable to sudden 
and accidental fracture from the deterioration of 
the metal consequent on the heavy and repeated 
torsional and other stresses to which they are per- 
petually exposed in course of their ordinary wear 
and tear, the liability to fracture being often in- 
creased by the presence of even minute quantities 
of sulphur and other impurities for reasons pre- 
viously stated. 

Dangerous blow-holes and extensive internal 
fissures are not infrequently discovered in steel 
propeller shafts, and also in steel railway axles, 
both in crank and straight axles, as the experience 
of many marine engineers and locomotive superin- 
tendents shows. A large internal flaw, or hollow 
cavity, in size about 13} in. long by 10 in. wide, 
was recently found in a large steel steamship pro- 
peller shaft of 184 in. diameter (ee Fig. 31). 
This flaw was fortunately detected, almost at the 
last moment, in time to prevent a serious marine 
calamity (see remarks by Mr. Manuel on “‘ Internal 
Defects of Steel Propeller Shafts,” Transactions 
Inst. Marine Engineers, Vol. I , page 14). 

At Penistone, very recently, the journal of a 
steel axle on a passenger carriage was discovered 
defective. On examination it was found that the 
journal of the axle was quite hollow, a large blow- 
hole or cavity occupying a considerable portion of 
the interior of the journal. There was only a thin 
shell of metal holding the journal together, and the 
defect was fortunately discovered in time, otherwise 
a serious accident might have occurred The author 
recently examined a steel shaft about 6 in. in dia- 
meter. About 2in. from the centre he found a 
long hollow cavity, or flaw, extending about 5 in. 
or 6 in., the cavity being nearly 4 in. wide for a 
distance of 3 in. 

Fractures of wrought-iron axles and shafts do 
not appear, from the author’s experience, so liable 
to occur from the above cause, because any possible 
internal micro-flaw in the built-up and welded axle 
or shaft has not a tendency to run across and frac- 
ture or destroy the whole forging, but the internal 
fracture would stop short at the nearest weld 
junction. 

Steel being a cast material, any undetectable 
flaws, blow-holes, or other imperfections arising 
from the above-mentioned, or other causes, in the 
molten metal, remain therein during the forging, 
manipulation, and subsequent wear and tear of the 
metal. Further, these structural defects in ingots 
cannot be welded up or got rid of during the sub- 
sequent working or manufacture of steel into axles 
and shafts, but always remain in the metal as ele- 
ments of weakness. (See the remarks, accompanied 
by illustrations on this subject, by Mr. G. W. 
Manuel, V.P. Inst. Marine Engineers, Transac- 
tions Inst. Marine Engineers, Vol. I., page 14.) 
The difficulty of obtaining sound homogeneous 
steel forgings has been referred to by Mr. F. J. R. 
Carulla, of Derby, at a recent discussion at the 
Iron and Steel Institute, October, 1891, and in the 
remarks of Mr. R. M. Deeley in a letter in The 
Engineer, May 22, 1891, on Dr. W. Anderson’s 
paper on ‘‘ Tests for Steel Used in the Manufacture 
of Artillery.” Mr. C. H. Haswell, of New York, 
has also made observations showing that steel forg- 
ings made ‘‘in one piece or mass present the 
conditions of liability to imperfections in welding, 
both from a lamination of the structure and voids 
in the mass” (The Engineer, April 3, 1891). 

Mr. H. A. Watt, M. Inst. C.E., recently re- 
marked, ‘‘the weak point about steel crank axles 
is their liability to start a crack, and a crack once 
started is practically impossible to stop” (The 
Engineer, April 3, 1891, page 260). 

Other investigators have also noticed this liability 
to internal defects in steel axles and shafts, the 
accidental fractures of actual practice generally 
confirming these observations. 

In course of the author’s experience, whilst re- 
cently testing, on separate occasions, a Bessemer 
steel axle and a Siemens steel axle, the following 
unsatisfactory non-homogeneous fractures occurred. 





Each axle broke into three separate pieces, 
A, B, and C (see Fig. 32), the piece C weig ing 
in the case of the Bessemer steel axle 10} lb., an 
in the case of the Siemens steel axle 6lb. The 
piece C in the form shown on Fig. 32 flew off from 
the axle at the time of fracture. The fractures of 
both the Bessemer steel and the Siemens steel axles 
were similar. 

Again, on another recent occasion, whilst a 
Siemens steel axle was being tested in the usual 
manner by the drop test, the axle at the fourth 
blow suddenly snapped in two across the thick 
boss or wheel seat, at a distance of about 2 ft. 6 in. 
from the centre or point of impact. 

Another Siemens steel axle was taken for testing. 
The force applied in this instance was the impact 
from a tup of 1 ton falling from a height of 16 ft. 
The axle snapped off across the thick boss in a 
similar manner to the one last mentioned, after 
having only endured two or three impacts. 

In both these instances, the circumstance to which 
attention is drawn is the fact of these axles having 
broken through the boss, the thickest part of the 
axle, and far removed from the point of impact. 
This shows that steel axles are not uniform as 
regards their resisting strength, and further indi- 
cates the non-homogeneous internal physical struc- 
ture of steel axles. 

The lack of homogeneity in steel consequent on 
the tendency to segregation of the elements in the 
manufacture of this metal, has been shown by 
chemical and microscopical tests. This property of 
steel is productive of internal tension and stress in 
steel axles and forgings, and assists the destructive 
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action of internal micro-flaws. It has been ob- 
served that an analysis of the top of a steel ingot 
showed combined carbon 0.760 per cent., but the 
bottom of the same ingot showed only 0.350 per 
cent. of combined carbon. (Similar uneven segre- 
gation was found in the steel rail which fractured 
at St. Neot’s.) The sulphur in the top portion of 
an ingot was 0.187 per cent., but at the lower part 
of the ingot it was only 0.044 per cent. The phos- 
phorus in the portion cut from the upper part of the 
ingot was 0.191 per cent., whereas in the lower 
part of the ingot the a was only 0.044 
per cent. Sometimes also the outside edge of large 
steel ingots used for shafts and forgings is found to 
be very hard, and contains a higher percentage of 
combined carbon than the interior. 

In another instance it has been noticed that six 
samples taken from the top of a steel ingot, and six 
samples from the bottom of the same ingot, the 
samples being taken at equal distances from the 
outside to the centre of the ingot, showed a diver- 
sity in the percentage of combined carbon of about 
70 per cent., the percentage of sulphur varying 
from 0.032 on the outside of the ingot to as 
much as 0.187 in the centre, the proportion of 
phosphorus showing similar variable results. (See 
also remarks in ‘‘ Engineering Chemistry,” by H. 
Joshua Phillips, F.R.S8.E.) 

There is also a tendency in straight steel axles 
to suddenly fracture simultaneously into several 
pieces, as exemplified by the fracture into four 
pieces of the Bessemer steel axle of the fish van 
in the Winwick Junction accident, September 20, 
1888, and again in the case of the broken straight 
cast-steel engine axle in the Penistone accident, 
March 30, 1889, which fractured into three pieces. 
This circumstance affords a further indication of the 
non-homogeneity of steel axles, and the deteriora- 
tion of the metal by the fatigue of wear and tear, 
and of the existence of unequal internal stresses in 
different parts of the axle, inducing fractures in 
several places at the same time. 

Another example of the presence of internal 





strains in steel forgings will be seen on reference 
to the illustrated letter thereon by ‘‘ Marine,” in 
The Engineer, October 17, 1890. Indeed, it appears 
to the author that we are in comparative ignorance 
of the whole subject of the initial internal stress 
sometimes obtaining in different parts of the same 
steel axle orshaft. It is a subject of such import- 
ance as to demand careful investigation. 

Considerable internal strains have also been 
found to exist in large masses of steel, such as 
armour-plates, and these plates have been known 
to suddenly fracture both before and after fixing 
on the ship’s side, from no apparent causes except 
those referable to internal initial stress. Ex- 
amples of this class of fracture were afforded by the 
failure in this manner of many of the steel armour- 

lates for the French war-vessel, the Terrible. 

ighteen out of a total of 90 plates were rejected 
for cracks resulting from internal strain. Further 
particulars relating to failures of steel plates from 
initial stress will be found on reference to The 
Engineer, April 15, 1887, and to the American 
Army and Navy Jowrnal, March 12, 1887. 

The author has cognisance of cases of failures of 
heavy guns apparently traceable to no other cause 
than initial weakness, consequent on internal 
strains in the steel (and the presence of minute 
internal micro-flaws due to sulphur), and Sir Ben- 
jamin B. Baker has also alluded to the extent of 
the deleterious internal strains in gun steel in his 
remarks just previously quoted. 

The author has recently examined the ultimate 
microscropic structure of two heavy steel gun forg- 
ings, near 40 tons in weight. Sulphur areas were 
found in one of these gun forgings which had. been 
considered defective, the microscope revealing the 
cause of the defect; the other gun forging was 
found microscopically to. be satisfactory. 

The preceding references (indicating the varia- 
bility of the chemical and physical properties even 
in the same piece of steel) are made in order to 
point out, from the facts of actual experience, that 
there is a decided tendency for the components and 
impurities, such as sulphur, phosphorus, &c., in 
masses of steel, to segregate in areas, which thus 
become centres of weakness. This fact is clearly 
seen on reference to the chemical analyses just 
quoted, and is still further accentuated by micro- 
scopical investigation. Such non-homogeneity in 
the case of ingot metal tends to accelerate the de- 
terioration by fatigue, and becomes a source of 
ultimate failure. 

The presence of sulphur renders steel short and 
brittle, owing to the peculiar tendency of this 
element, when in iron, to segregate as a sulphide 
of iron along the intercrystalline spaces of the 
ultimate primary crystals of the metal. This, of 
course, tends to damage or destroy the tenacity of 
the steel by reducing the normal or natural cohe- 
sion of the constituent primary crystals of the metal. 
The typical sudden fractures which have recently 
occurred in steel axles, propeller shafts, rails, 
&c., may be attributable either to the general 
unreliability of steel as a» material for resisting the 
shocks arising from the sudden imposition of ex- 
cessive torsional or other strain incidental to rail- 
way axles or shafts, during wear and tear, or to 
the insidious presence of undetectable voids or 
other micro-flaws in the metal, similar to those 
demonstrated in this research, any one of which is 
capable of becoming a nucleus of destruction in 
steel. Whatever may be the cause, the fact of the 
numerous sudden accidental fractures of steel axles 
and shafts practically demonstrates that there is 
a treacherous unreliability in this metal for railway 
axle and shaft service. 

In addition to blow-holes, aircavities, treacherous 
phosphorus and sulphur areas (reducing the normal 
metallic cohesion between the facets of the ultimate 
particles of the metal), and other microscopic flaws, 
attention should be drawn to another serious and 
important source of internal weakness in steel, 
caused by the presence of silicon. 

This ——s during the molten state of the 
steel, combines with the iron, forming a silicide of 
iron, which on the cooling of the ingot or mass of 
steel appears to segregate unevenly in various parts 
ofthe metal. Professor Arnold has shown that the 
normal crystallisation of iron and steel is, moreover, 
considerably affected by the presence of excess of 
silicon, the individual primary crystals often exhibit- 
ing distorted and somewhat fantastic shapes where 
silicon is present, and the author’s own microscopic 
experiments have confirmed this. .On the cooling 
of a mass of molten steel, certain portions of this 
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impurity, silicide of iron, locates itself between the 
facets of the primary crystals of the metal, pre- 
venting true metallic contact, and thus reducing 
the strength of the steel. Other portions also act 
peculiarly on the iron crystals, or ferrite, portions 
of mild steels, and mild steel castings, and will 
sometimes be instrumental in developing, during 
the cooling of the mass of metal, considerable 
elongated micro-fissures or cavities along the inter- 
crystalline junctions of the steel. This action, 
along the intercrystalline spaces of the iron crystals, 
is sometimes independent of that occurring amongst 
the carbide areas permeating the mass, but it is 
sometimes also associated withit. A further effect 
of silicon is the frequency with which it is oxidised 
under pressure in the air cavities or blow-holes, 
and the latter are consequently often found to be 
partially filled with a crystalline product from the 
silicide of iron above referred to. 

It is not always easy to detect the difference 
between internal micro-fissures in steel caused by 
sulphur and those produced by silicon, but the 
microscope indicates that the number of micro- 
flaws in steel due to sulphur, greatly exceeds those 
attributable to silicon. An exceedingly minute 
percentage of sulphur is capable of developing 
these internal sulphur flaws in steel. 

The elongated fissures produced by the peculiar 
contractile action of even minute quantities of sul- 
phide and of silicide of iron during the solidification 
of masses of steel, as just described, are quite dis- 
tinct from the micro-slag areas occasionally found 
in large steel forgings, or structures, such as rail- 
way axles, tyres, rails, propeller shafts, heavy 
guns, ship and boiler plates, various steel castings, 
&c., the fissures attributable to silicide of iron 
constituting distinct sources of weakness and 
deterioration, when steel structures are under the 
fatigue of wear and tear. Professor Arnold has 
shown that these conditions are especially applicable 
to steel castings. 

A considerable number of the micro-fissures in 
steel axles, propeller shafts, heavy guns, steel 
castings, &c., are due to the pecular action of 
silicon in various ways, the presence of which in 
any excess becomes a serious source of danger in 
steel structures, for reasons briefly explained above. 
Phosphorus is capable of powerful segregation, but 
it appears generally more diffusive, and seems fre- 
quently scarcely to have such a powerful tendency 
to segregation as sulphur, though its influence on 
the intercrystalline junctions of the primary 
crystals, and on the mass strength of steel and 
iron, is often decided, when it is present in excess, 
but, as Professor Arnold has remarked, ‘‘sulphur 
is the more deadly enemy.” 

Phosphide of iron is less fusible than sulphide 
of iron, and hence the latter retains its fluid con- 
dition longer during the cooling of the mass of 
steel, and has, consequently, a greater tendency 
and opportunity to segregation and interdispersion 
along the intercrystalline junctions of the metal. 

The author hopes to be able in the future to 
communicate the results of further observations on 
flaws due to sulphur, phosphorus, silicon, and their 
compounds. 

In the course of some experiments by the author 
on the crystallisation of ice (*‘ Observations on Pure 
Ice and Snow,’ Parts I. and II., Proc. Roy. 
Soc., London, No. 245, 1886, vol. 48, 1890), it 
was found that not more than about 10 per cent. 
of the foreign impurities, or saline matters, present 
in the water or matrix from which the ice crystal- 
lised, was taken up by the crystals of the ice on 
solidification, such impurities as were taken up 
by the ice crystals being chiefly located between 
the intercrystalline junctions or spaces. A similar 
phenomenon occurs in the crystallisation or solidi- 
fication of masses of liquid steel from high tem- 
perature. Hence the reason why the internal 
micro-flaws, and other sources of initial weakness, 
resulting from the presence of foreign impurities, 
are mostly found located in, er adjacent to, the 
intercrystalline spaces of the ultimate ee of 
steel. This is the general case, though there are 
exceptions to this rule. 

Although ordinarily these various impurities are 
not present in sufficient quantity to greatly affect 
the results of tensile testing (though this is not 
always the case), yet the existence of these 
innumerable micro-flaws, or sources of - incipient 
weakness, is a potent factor in the course of a life 
of wear and tear in promoting the deterioration by 
fatigue in steel. 

The crystalline nature of steel somewhat re- 





sembles that of ice, and an internal flaw, however 
minute, arising from the presence of blow-holes, 
sulphur areas, cavities, &c., under the influence 
of prolonged vibration or concussion, is apt, at any 
moment during the life of steel axles, shafts, or 
other structures, to extend towards the surface and 
produce sudden fracture. 

It is almost impossible to make steel entirely free 
from these germs of disintegration, and they being 
sometimes very minute, are exceedingly difficult of 
detection. Further, although steel axles, rails, 
tyres, and propeller shafts, &c., notwithstanding 
the presence of these ordinarily undetectable flaws, 
will, in most cases, in the mass, come up to the 
ordinary tests and requirements demanded by engi- 
neers, the author has, in this paper and elsewhere, 
demonstrated the deleterious presence, form, and 
general dimensions and peculiarities of many of 
these insidious micro-germs of metallic disease. 

In the examples given, in which the micro- 
flaws were observed, the forgings met the require- 
ments of the mechanical or other tests imposed, and 
the metals may be regarded as typical samples of 
first-class modern steel. It may, therefore, be 
asked by some that if the ordinary chemical 
and physical tests are satisfactory, what practical 
danger is liable to arise from the presence of such 
minute flaws or defects? It ought, however, to be 
observed, that ingot steel is unlike welded wrought 
iron, and an undetectable internal micro-flaw in 
steel, however minute, is capable, when steel 
forgings are under vibratory stress, of becoming a 
nucleus for the starting of a fracture which would 
run the whole distance across the diameter of an 
axle or shaft, as in the case of the fracture of glass 
or ice. Some recent calamitous accidents referred 
to in this paper, have but too strongly accentuated 
this fact. With fibrous welded wrought-iron forg- 
ings the case is different, for reasons previously 
stated. It was, moreover, noticed in most cases 
under observation in course of this research, that 
the normal crystallisation of the metals had toa 
variable extent been affected in the immediate 
vicinity of the internal micro-flaws. This is also 
a result of some importance, and further shows the 
pernicious influence of these subtle sources of 
deterioration and fracture in steel axles and shafts, 


In addition to the presence of hollow piping 
holes, blow-holes, gas or air cavities, or other 
internal flaws of a larger character in steel, this 
research has demonstrated the existence of nu- 
merous internal micro-flaws or germs of metallic 
disease in various large and important engineering 
structures of steel, such as steel railway axles, tyres, 
rails, locomotive crank axles, large propeller shafts, 
and propeller crankshafts, for the navy and mer- 
cantile marine, ship- plates, bridge girder plates, 
boiler-plates, &c. It will be seen that the inves- 
tigation has been conducted on an extensive scale, 
and covers a wide range of materials. 

In conclusion, it may be observed that the 
presence of these numerous micro-flaws in steel is 
replete with inherent potentialities for evil, tending 
to facilitate the deterioration by fatigue, to reduce 
the permanent stability of the forgings, and to 
promote their premature fracture. 

In recording the results of his experimental 
observations on the microscopical structure of the 
internal flaws in steel, the author desires it to be 
understood that, asa metallurgical engineer who has 
devoted much study to the subject, he yields to no 
one in appreciation of the admirable qualities and 
special properties of steel for varied and extensive 
purposes, though he does not regard it as capable of 
universal application. It is, moreover, not desirable 
to be always occupied with contemplating the per- 
fections of a metal, and although the study of 
imperfections is not a pleasing subject, nevertheless 
it would be unwise for engineers to ignore the 
study of the latent faults in steel, or to be devoid 
of a knowledge of those minute incipient causes 
which are too often potent in producing the pre- 
mature deterioration and fracture of steel axles, 
shafts, and other metallic structures. 

There is an old adage that ‘‘a man’s best friend 
is he who flatters not, but honestly points out his 
imperfections ;” so also in metallurgy, it is only 
by carefully studying and recording the imperfec- 
tions of manipulation and construction that experi- 
ence is gained which will in the future lead to more 
perfect results. 

For the sake of brevity, Table X., on page 69 ante, 
gives only the size of one large typical internal 
micro-flaw in each case. The author, however, 





measured above 20 micro-flaws of varying size in 
every metal, within the limited area of about 0.2 
square inch, which indicates that micro-flaws to the 
extent of at least 100 per square inch of surface 
existed in each metal. This estimate was, however, 
below the actual number present in each micro- 
section under observation. 

The author has for some time past been con- 
ducting a high-power microscopical research on the 
deterioration by fatigue in various engineering 
constructions of iron and steel, and hopes ere long 
to publish the results of his further investigations 
in this direction. 

In addition to the experiments given in the above 
paper, the author has recently been engaged on an 
investigation in connection with the official inquiry 
of the Board of Trade into the cause of the fracture 
of the steel rail whereby the Scotch Express was 
wrecked at Saint Neot’s, on the Great Northern 
Railway, on November 10, 1895, and some very 
interesting results have been obtained. 

The author has also made physical, chemical, and 
microscopic examinations of other rails for the 
Great Northern Railway Company, and similar 
examinations of other rails for use in both England 
and abroad, also of various large propeller shafts, 
railway axles, tyres, ship-plates, boiler-plates, &c. 

He hopes before long to be able to communicate 
the result of observations on the microscopic struc- 
ture of a number of locomotive engine axles, steel 
and iron shafts, chains, &c., which have fractured 
under known conditions of mileage, age, wear and 
tear ; also to give the results of a careful study of 
the microscopic structure of heavy steel ordnance, 
which latter information may prove interesting to 
both military and naval engineers. 

In connection with this subject reference may be 
made to a former paper by the author entitled, 
‘* Microscopic Internal Flaws in Steel Rails and 
Propeller Shafts” (ENGINEERING, January 17, 1896, 
and Messrs. E. and F. N. Spon). 

The present research has shown that a careful 
high-power microscopical investigation on carefully 
and properly prepared sections, has revealed some 
of the visible, tangible, and measurable germs of 
metallic disease influencing the enduring strength 
of metals. In many instances the author has been 
able to locate some of the causes of internal weak- 
ness in steel and iron shafts, axles, rails, &c., and 
he hopes ere long to be able to offer suggestions 
which may assist in reducing the risk of sudden 
fracture, and in this way to increase the public 
safety. 
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Blue - Book of American Shipping. Published by the 
Marine Review, 409, Perry Payne Building, Cleveland, 
Ohio, 1896. 

ALTHOUGH only 23.18 per cent. of the tonnage 

entering United States ports from foreign ports 

last year were owned in the States, and but 22.81 

per cent. of the tonnage cleared home owned, 

there is no question of the progress of American 
shipping, especially in inter-state and lake com- 
merce, and this progress well merited the hand- 
some ‘‘ Blue-Book” which has just been issued 
from the offices of the Marine Review. But before 
referring to the extent of shipping owned in the 

United States, as indicated in the book, it may 

be interesting to indicate the extent of the partici- 

pation of foreign shipping in United States com- 
merce, as a measure of the full possibilities of 

American shipping, a point omitted from this 

publication. We have given the proportion of 

United States tonnage to the total entering and 

clearing in the foreign trade: in the past five years 

these have been slightly decreasing percentages, 
for in 1891 they were 24.06 and 24.4 per cent. 
respectively. The British proportion, on the 
other hand, has increased ; the ratios of British 
arrivals to the total having gone up from 53.28 
per cent. to 55.01 per cent., and of departures 
from 53.26 per cent. to 54.75 per cent. Ger- 
many has not made the same forward move- 
ment, its ratio in both respects being 8} per 
cent.; that of France is only about 1.8, while 

Norway’s is 4.35. Another indication of Britain’s 

preponderance is found in the fact that while 

the vessels arriving from Britain measured 4.8 

million tons, the British ships entering ports 

were 10} million tons. The arrivals from Germany 
were 1,447,650 tons, while the German ships were 

1,652,028 tons ; and France also shows that she 
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carries a small part of the United States foreign 

trade other than French. 

It is in the development of steam tonnage that 
one finds the greatest forward movement in the 
States. ‘The total tonnage owned in that country is 
put at nearly 4? millions, of which one-half is 
steam, whereas 10 years ago the total was only 
4 millions, of which two-thirds was sail, a large 
number mere barges. The vessels building, how- 
ever, show a remarkable development, particularly 
in the lake district, the vessels under construction 
exceeding the total for the whole of the States in 
some recent years. Lloyd’s, indeed, show that the 
number of lake steamers registered with them is 
1493 vessels, valued at 12 millions sterling, but 
vessels now building bring this total up to 1554 
vessels, valued at 13 millions sterling. This number 
probably includes 80 per cent. of the freight and 
passenger carriers on the lakes, Canada’s portion, 
of course, is not included. The average of losses on 
the lakes is about 50 ships per year. : 

For five years past lake vessels have carried 
during the navigation season an average of 56.2 per 
cent. of all freight moved eastward from Chicago, 
and as to relative rates and distances, much infor- 
mation is given in the ‘‘ Blue-Book of American 
Shipping,” as well as most serviceable data as to 
the waterways, the depth of water, sizes and falls 
of canals, &c., with the regulations applying to 
each. The book, indeed, serves the same purposes 
as Lloyd’s Registry of Shipping, the directory of 
learned societies, and a shipping and maritime 
manual rolled into one, with a profusion of beauti- 
ful process blocks representing every type of 
steamer built and owned in the States. Short his- 
torical notices are also given of the leading com- 
panies and of the technical associations, with por- 
traits of the officials and prominent men. 
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NOTES. 
A New Japanese STEAMSHIP CoMPANY. 

Some time ago we mentioned the various pro- 
posals which the Japanese were making for the 
extension of their mercantile marine, and at the 
same time indicated the steps which were being 
taken to carry them out. From the latest informa- 
tion from Japan we learn that a body of influential 
capitalists are making arrangements for the organi- 
sation of a new steamship company with a capital 
of 3,700,000 yen. The scheme contemplated is to 
open two routes, one to New York and the other to 
Batoum. The former will include service to Port- 
land, Philadelphia, and other ports, and the latter 
will call at London, Hamburg, and European ports 
commercially connected with Japan. The distance 
between Japan and New York is over 30,000 miles 
there and back, while the other route is about 
25,000 miles. The primary object in view in open- 
ing the service to New York is to facilitate the 
export of sulphur, silk goods, and other commo- 
dities now exported in large quantities to America 
from Japan. Batoum being a world-famous centre 
of the petroleum industry, it is expected that the 
transportation of oil alone will give sufficient 
work toa number of steamers plying between Japan 
and Batoum. It is proposed to build eight steamers 
of 5000 tons capacity or so, and four will be placed 
on each line, so that there will be two services a year 
per ship on each line. As the business develops, the 
capital will be increased to 5,000,000 yen, and judg- 
ing from the amount already subscribed, there will be 
no difficulty in obtaining all that is required. Some 
of the Japanese papers doubt the prudence of the 
new enterprise, considering the fact that the Nippon 





Yusen Kaisha has only, after long and mature 
deliberation, started a European service, leaving 
untouched in the meantime the more difficult 
American service. The promoters are relying on 
the support which they will obtain from the pro- 
visions of the Navigation Encouragement Act 
lately passed by the Japanese Diet. According to 
the provisions of that Act, the bounty for a steamer 
of 5000 tons capacity, and with a 12-knot speed, 
engaged on a voyage to New York would amount 
for one service to over 80,000 yen. Therefore the 
total bounty for eight steamers engaged on the two 
routes would aggregate as much as 1,200,000 yen 
perannum. Inaddition to this must be considered 
the comparatively low salaries that Japanese officers 
and sailors will work for, and the cheapness of 
Japanese coal. No doubt it will be said that with 
these high bounties the Japanese will pay dearly 
for their steamship service, but it is quite evident 
that in many respects they are disposed to sacrifice 
economic for political reasons, and British ship- 
owners must, therefore, be prepared for this new 
phase in the competition for the carrying trade of 
the Far East. (A yen is a silver dollar worth 
nominally 4s. 2d., but exchangeable for gold at 
about half that amount.) 


GavucE Maxine. 

In a particularly interesting lecture delivered to 
the engineering classes at the Leland Stanford 
Junior University, Mr. J. Richards gave an account 
of some of the difficulties he met with in endeavour- 
ing to establish in America a factory for the produc- 
tion of standard gauges. When foreman in the 
works of the Ohio Tool Company in 1862, Mr. 
Richards constructed a set of 7 a gauges consist- 
ing of a stepped cone of cast iron. The steps 
varied from 3 in. to 4 in. in diameter. The 
only standard used in constructing this tool 
was a short length of shaft, turned accurately 
to a 2-in. Whitworth gauge. The steps were 
cut with a finely tempered square tool, having 
its edge set parallel to the work. The 2-in. step 
was then turned or scraped to the exact diameter 
with this tool, which was afterwards fed forward the 
required amount for the other steps by giving the 
corresponding rotation to the feed screw, which a 
measurement previously made had shown to be 
fairly accurate. The gauges thus prepared were, 
of course, not strictly correct, but were much 
superior to the former absence in the works of any 
standard at all. The need for fixed calliper gauges 
was soon felt, and Mr. Richards had these made 
out of lune-shaped pieces of steel by Messrs. Brown, 
Sharpe, and Co., the arrangement being patented 
in 1867. Soon after Mr. Richards endeavoured to 
start a factory for the production of accurate gauges 
on a large scale, but business difficulties hindered 
the work till 1877, when a commencement was 
made. Unexpected difficulties of a mechanical 
nature were, however, immediately encountered. 
In the first place, the Whitworth screws of the 
measuring machine, guaranteed accurate by the 
makers, proved unreliable, the pitch varying even 
in as short a length as 7in. This difficulty was 
turned by measuring the errors of the screws, 
and making the proper allowances. A _ diffi- 
culty of a more serious nature arose, however, 
when an attempt was made to produce calliper 
gauges with parallel faces, by grinding, owing 
to the springing of the face of the grinding 
wheel under the pressure of the gauge, giving rise 
to curved surfaces. This trouble was got over by a 
method of grinding without pressure, invented by 
J. Morton Poole, Sen., of Wilmington, who pre- 
pared wheels with a fine grade of sharp corundum, 
which, during the grinding, were flooded with a 
solvent of the cementing material. The results 
obtained with such wheels were remarkable. Ifa 
file, for instance, was carefully balanced on a pivot, 
and then one end of it brought against the wheel, 
instead of being repelled, the file seemed to be 
sucked up into contact with the abrasive surface, 
and coal be ground away without any extraneous 
pressure whatever. Mr. Richards stated that 
no special skill is required in the workmen em- 
ployed in gauge-making, as they soon learn to work 


as easily to in. as an ordinary fitter does 


10,000 


to a in. In grinding callipers, 25 may be taken 


at atime, and after a few passes in the grindin 

machine one is removed and another inserted unti 
a close limit of accuracy is attained. The whole 
are then tested with the standard, and the errors re- 
corded on them on chalk. 


Those in which these 


errors are less than cas in, are then classed apart 


and the rest returned to the grinding-room for 
correction. By repeated trials a second class is 


formed true within 10,000 in., and though a third 
class true to ea in. was also produced, such tools 


did not prove profitable to make, even though listed 
at a much higher price than the second class above 
referred to. 


Exectriciry Works IN GERMANY. 

The Electrotechnische Zeitschrift of June 25 and 
July 2 publishes 21 pages of statistics on German 
electricity works, compiled by the ‘‘ Verein der 
Vertreter von Elektricitiits Werken,” containing a 
great deal of interesting information, including 
cost of production and rates of ey The statis- 
tics refer to 36 works, half of which are municipal, 
of all kinds and sizes. We cannot do much more 
than draw attention to the report which forms a 
continuation to the Tables offered in the issue of 
March 5 of the same journal on the 180 German 
electricity works in existence at the end of 1895, 
The more detailed information now given concerns 
the year 1894-95. We learn what boilers, prime 
motors, generators, and accumulators are employed ; 
which systems have been adopted for distribution, 
the size and weight of the wires of the mains and 
house connections, and whether transformers are 
used ; what energy is available per kilogramme of 
coal, how it is utilised, and what ratio the current 
consumption bears to the population. Electric 
railways are included in two cases only. There isa 
very satisfactory increase in demand for current 
over last year, amounting in a few instances to 100 
per cent., and to 43 percent. on average. It is note- 
worthy that gas works boast of a similar increase, 
and though comparative returns are not easily 
obtained, it is clear that the gas works have quite 
recovered from the check which the development 
of electric installations inflicted a few years ago. 
From a paper which Franz Schafer contributed to 
Glaser’s Annalen of June 15, it would indeed appear 
that the future of the gas industry stands, in Ger- 
many, on a firmer basis than that of electricity ; 
gas motors, gas stoves, and incandescence gas 
burners are said to have left their rivals behind. 
But his statements have been contradicted. Several 
municipal electricity works seem to have been 
planned on too small a scale. Electric light is 
paid for at rates varying between 3.5and 9 pfennige 
(1 pfennige = 0.12d.) per hektowatt (;4, kilowatt) 
hour (4.2d. to 10.8d. per Board of Trade unit) ; 
for motive power and other purposes from 1.4 
to 4 pfennige are charged, the usual charge being 
about 2 pfennige. These figures do not take electric 
railways into account, and are additional to stand- 
ing charges which vary considerably, but which, 
on the whole, appear to make prices somewhat 
higher than they are here. In all cases the 
prices have been lowered during the year, and 
further reductions may be expected. In continuous 
current installations, whose proprietors are more 
outspoken. than the providers of phase currents, 
accumulators play a very important part. Accu- 
mulators, Tudor cells in all the cases mentioned, 
already furnish almost half the energy, and they 
will, no doubt, continue to oe ground, The rates 
of discount vary very much, and are granted on 
various bases. On an average 10 kilogrammes (22 Ib.) 
of copper are reckoned per hektowatt (4; kilowatt) 
of the supply circuit, for continuous current distribu- 
tion; the average for phase currents is only 4.3 kilo- 
grammes, Onekilogramme (2.21b.) of coal yields from 
0.7 to 4.93 hektowatt-hours. Lamps are burned for 
400 hours on an average (407 hours in the previous 
year), the extremes being 201 and 598 hours. The 
load factors show almost all values up to unity. 
For most accumulators an average annual efficiency 
of over 93 per cent. is claimed, reckoning by 
ampere-hours; for watt-hours the maximum is 
85 per cent. Altona claims to supply a hektowatt- 
hour at an expenditure of 0.748 pfennige, includ- 
ing consumption in the station ; fegbers even for 
0.546 pfennige ; other works estimate the cost of 
production at 2 or 3 pfennige, the maximum being 
4.805 pfennige. Although all such statements 
require cautious interpretation, the statistics are 
certainly very valuable, especially for enterprising 
municipalities. 





Coat 1n Texas.—The production of coal in Texas last 
year amounted to 515,040 —_ as compared with 422,197 
tons in 1894, The supply of Texas ccal is far in excess 





of the local demand. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., July 16. 

Apatuy characterises the American iron trade, but 
there are inquiries that denote activity in certain lines, 
mainly plate and structural iron. Four railway com- 
panies have made known their probable requirements 
for steel rails, bridge iron and steel, freight cars and 
locomotives. Inquiry among other managers leads to 
the conclusion that liberal orders for equipment pur- 
poses may be looked for very soon. Orders have been 
a by four or five roads for 10,000 box cars. 

Janufacturing capacity has been kept up to a high 
state of efficiency, but railroad equipments have worn 
out and new stock is necessary on almost all roads. 
The political conventions have spoken, and the people 
have already anticipated the result. Political disinte- 
gration will occur and party lines will be radically 
revised, the dividing line being the free coinage of 
silver, which is as certain in time to carry the country 
as African slavery was destined to go. Iron and steel 
consumers have not yet begun to buy nor contract. 
Customers are hanging back. Collections are slow. 
Failures for the past six months exceed in number and 
amount any former six months. One steel mill secured 
an order for a bridge for 3000 tons of material. Busi- 
ness would boom if projected work were pushed. 
Several mines have shut down because ore shipments 
could not be made. Money is scarce, and banks have 
contracted loans. This willsoon pass. Depuys rail- 
road has bought 1,000,000 tons of coal to be mined in 
central and western Pennsylvania. The Pennsylvania 
Railroad Company has hauled 10,073,826 tons of soft 
coal to eastern markets this year, or 1,116,132 tons 
less than same time last year. At this time 7700 out 
of 18,000 coke ovens in the Connelsville district are 
idle. These figures indicate the condition of the iron 
trade. There will be a marked increase in the produc- 
tion of open-hearth steel. The present condition of 
inactivity may be suddenly changed. Buyers and 
promoters may take a notion to push construction, 
and, if so, prices would harden slowly. Steel billet 
manufacturers will control prices on a pooling basis. 





TORPEDO-BOAT DESTROYERS AND THE 
YARROW BOILER. 

RECENTLY two trials have been made with torpedo- 
boat destroyers, both of which, though by different 
builders, have been fitted with the Yarrow type of 
water-tube boilers. The first to be tried, the run 
being made on the 9th inst., was the first of four 
sister vessels built by Messrs. Yarrow and Co. for 
the Argentine Republic. The length of this vessel 
over all is 190 ft. 8 in., her width 19 ft. 6 in, 
and her depth amidships 12 ft. The contract 
speed was 26 knots, but this was exceeded on 
the three hours’ run by over half a knot, and that 
without reaching the estimated horse-power of 4000, 
the air pressure in the stokehold averaging only 
ljin. The conditions of trial were similar to those 
observed by the British Admiralty for destroyers, 
with the exception that the Santa Fe carried a load of 
35 tons, which is 5 tons more than in the case of the 
English 27-knot boats. The trials are reported as 
satisfactory throughout, the Argentine authorities ex- 
pressing themselves very pleased with the perform- 
ance, which, considering the weight of the armour and 
the additional load carried, is certainly remarkable. 
The boilers are reported to have steamed with great 
ease, and without any signs of priming, and no 
stoppage from any cause occurred ap owe the day. 
The machinery consists of two sets of triple-expan- 
sion engines, having cylinders 18in., 26in., and 394 in. 
in diameter by 18 in. stroke. There are six water- 
tube boilers of the Yarrow straight-tube type. ‘lhe 
weight of each boiler is 6? tons with water and 
fittings. 

The following data are taken from the records of the 
trial : 
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Aft. Forward. Mean. 
ft. in. ft. in, ft. in. 


Draught on leaving .. 41 40 4 5) 
Blip ee os es “es 5.25 per cent. 
Mean speed... oe o 26.7 knots 


The mean of the revolutions per minute for the whole three 
hours’ trial was 354.6, giving a mean speed of 26.525 knots. 


The Argentine Government was represented by 
Captain A. M. Diaz, chief of the commission in 


charge of the building of these vessels ; Mr. T. W.R, 
Hughes, consulting engineer in England to the Argen- 


tine Government, and Lieutenants Grierson and 
Barbara, of the Argentine Navy. 

The second vessel here referred to made her official 
trial on the 9th inst. off the mouth of the Thames. 
She is the torpedo-boat destroyer Swordfish, built by 
Messrs, Sir W. G. Armstrong and Co., and engined 
by Messrs. G. E. Belliss and Co., of Birmingham. 
The vessel is 200 ft. long by 19 ft. beam, and is one 
of two vessels built and engined by the same firms 
for the British Navy. The trials were run under the 
superintendence of the Chatham Dockyard Reserve. 
The following are the principal results : 

ae of vessel er 
ean steam pressure in boilers ... 194]b. per sq. in. 
Mean air pressure in stokeholds... 2.7 in. of water 
Starboard. Port. 
Mean vacuum in condensers... 23.8in. 242in. 
Mean revolutions per minute 397.7 391.3 


High nas 
Mean pressure = a 34.3 ,, 33.0 ,, 
in cylinders )Forward,low 188, 19.0,, 
After,low... 186, 187,, 
67 626 


High aS 6 
Mean indicated J Intermediate 724 684 
horse-power Forward, low 418 412 
After, low ... 413 406 
Totals ... oe ie 2128 


The contract power was 4000 indicated horse-power, 
and this, it will be seen, was exceeded considerably, the 
total for both sets of engines being 4359. . On the day 
previously to the official trial the vessel was taken out 
for a preliminary run, when the indicated horse-power 
was 4500, and a a of 274 knots was reached on the 
mile. The official trial was necessarily made at high 
water, owing to the dockyard arrangements, and it is 
estimated that there was a considerable loss in speed 
due to cross-currents set up on the Maplin mile at the 
turn of the tide. The engine cylinders are, high- 
pressure, 18? in.; intermediate pressure, 27} in.; and 
two low-pressure of 28 in. each, the stroke being 18 in. 

It will be noticed that the power developed was 
very high for the speed obtained. This is chiefly 
due to the time of tide and to the fact that the 
vessel was weighted with 15 tons of cast-iron ballast 
which had to be bolted to the bottom in order to 
meet the Admiralty requirements as to stability. 
The specified weight for the machinery was 110 
tons, and this was not exceeded, although the horse- 
power was considerably above the contract. The 
boilers are of the Yarrow water-tube type, and were 
made by Messrs. Bellies under arrangement with the 
Poplar firm. Throughout the trials they, as well as 
the engines, worked with entire satisfaction. As the 
question of water-tube boilers is now very much to 
the fore, it will be interesting if we give here the 
opinion of so thoroughly competent an authority as 

r. Alfred Morcom, the managing director of Messrs. 
Belliss and Co.: ‘* With the boilers of Messrs. 
Yarrow’s type, which we built here, I am more 
than satisfied. They are certainly the easiest to 
construct of any of the water-tube types, and the value 
of the straight tube, both for facility in construction, 
and subsequent ease in cleaning out and inspection, is 
very great. Although the boilers have been pressed 
repeatedly to this heavy horse-power, we have never had 
the least sign of priming on any occasion, and absolutely 
no trouble as far as the tubes are concerned. The 
comfort this gives, especially to one who has had such 
experience as I have had with the locomotive boiler in 
torpedo-boats, can — be appreciated by those who 
have had to work such machinery under similar cir- 
cumstances.” As our readers are aware, Mr. Morcom 
was for many years in the Government service, 
being, previously to resigning his appointment to 
take a partnership in the Belliss establishment, act- 
ing chief engineer at Portsmouth Dockyard. In the 
later ’seventies and early ‘eighties, when assistant to 
the late Mr. Newman, then chief engineer at Ports- 
mouth, he had practically all the torpedo craft passing 
through his hands at a period when torpedo-boat 
engineering was at its most trying and critical state of 
development. There are sed few towhom those who 
now design torpedo-boat machinery owe more than to 
Mr. Morcom. We have reason to know that Mr. 
Morcom does not stand alone in his opinion of the 
Yarrow boiler, it having been referred to in equally 
favourable terms by the majority of, if not all, those 
who have constructed it under license when carrying 
out Government contracts, and these, as our readers are 
aware, include some of the best marine engineering 
authorities in the country. 





LAUNCHES AND TRIAL TRIPS. 

Tue 8.8. Atlantic, the fourth and largest vessel built by 
Messrs, William Gray and Co., Limited, for Messrs. 
W. H. Tuckerline and Co., Hull, went on trial on the 
llth inst. The vessel is of the following dimensions: 
Length over all, 336 ft.; breadth, 47 ft.; and depth, 
27 ft. 10 in. Triple-expansion engines of the Central 
Marine Engine Works’ well-known type, have been fitted 
in the v . They will develop over 1200 horse-power, 
the cylinders being 24 in., 38 in., and 64 in. in diameter 





respectively, with a piston strokeof 42 in., and steam is 





supplied by two large steel boilers, working at a pressure 

of 160 Ib. per square inch. The weather was fine, and a 

run was made of about three hours’ duration at full 

seed, with the engines making 78 revolutions per minute. 
© speed averaged 104 knots. 

Messre, Charles Connell and Co., Whiteinch, launched 
on the 14th inst. a steel screw steamer named Ammon, 
built to the order of the Kosmos Company, Hamburg. 
Her dimensions are : Length, 370 ft. ; breadth, 46 f. 6 in.; 
depth, moulded, 30 ft., with a deadweight ongey A of 
about 6200 tons. She is fitted up for a number of first 
second, and third class passengers, together with accom- 
modation for about 60 emigrants. The engines, which 
are of the quadruple-expansion type, having cylinders 
214 in., 314 in., 45 in., and 64 in. in diameter, by 45 in, 
stroke, worked by three single-ended boilers, are being 
—— by Messrs. David Rowan and Son, engineers, 
Glasgow. 





Messrs. R, Napier and Sons, Limited, Govan, launched 
on the 14th inst., the Minho, the second of the three 
steel screw steamships they have on hand for the Royal 
Mail Steam Packet Company, London. These fine 
steamers have been specially designed to meet the require- 
ments of the company’s extra service to Brazil and the 
River Plate, and are intended to carry a large cargo, with 
comfortable accommodation for first-class passengers and 
emigrants. The general dimensionsare: Length, 245 ft.; 
breadth, 44 ft. ; depth, 27 ft., with a topgallant forecastle, 
long bridge, a full poop, and a grors tonnage of about 
3300 tons. They have a.complete installation of electric 
lighting, and refrigerating machinery on the carbonic 
anhydride system, with chambers of 7700 cubic feet 
capacity for the transport of frozen meat, &c. Accommo- 
dation has been provided amidships for the first-class pas- 
sengers. Comfortable accommodation has been supplied 
for 700 emigrants on the main deck, with hospitals and a 
dispensary in the poop. The machinery consists of a set 
of triple-expansion engines, with three steel boilers de- 
signed for a working pressure of 180 lb. 





Messrs. A. and J. Inglis, Pointhouse, Glasgow, launched 
on the 14th inst. the Varuna, a twin-screw steel steam 
yacht, built for Mr. Eugene Higgins, New York. The 
vessel, which has been designed by Mr. G. L. Watson, 
is of 1500 tons gross, and will be fitted by the builders 
with triple-expansion engines, expected to develop a high 
rate of speed. She is a splendid specimen of the latest 
type of steam yacht, and will be luxuriously furnished. 





Messrs. James and George Thomson, Limited, launched 
on the 14th inst. from their yard at Clydebank the tor- 
pedo-boat destroyer Electra, which they have designed 
and built to the order of the British Government. This 
is a sister ship to the Brazen, launched by the same com- 
pany some days ago, and is the second of four vessels 
ordered at the end of last year. These vessels are to 
attain a speed of 30 knots. 

The first class cruiser Powerful, built and engined by 
the Naval Construction and Armaments Company, 
arrived at Portsmouth on the 17th inst., and was taken 
into the repairing basin in readiness to be docked. 
Starting from the Devonshire Dock at Barry at four 
o’clock on Monday morning, the 13th inst., in the pre- 
sence of some thousands of spectators, the great cruiser 
was berthed in the Ramsden Dock till the tide served, 
and at noon she left for a run in the Irish Sea. She was 
berthed for the night at Liverpool, where, on Tuesday, 
the ship brought up her coal supply to 1200 tons and took 
on board fresh water. On Wednesday she had an un- 
official trial of her machinery, slowly working, up to 95 
revolutions, at which, in a run of six hours, she main- 
tained a mean speed of 19 knots, with all her 48 boilers in 
use. Having landed some of the officials, the ship left 
Liverpool at 8.30 on Wednesday evening, using at first 
only 16 boilers, and, with 60 revolutions, she gained a 
speed of 12 or 13 knots; but on Thursday morning eight 
more boilers were lighted up and the revolutions increased 
to 75, when the speed slightly exceeded 15 knots. After 
rounding the Land’s End the Powerful met the Channel 
squadron, and at 8.30 on Thursday night, 24 hours after 
starting, she passed the Eddystone. As it was not con- 
sidered desirable to reach Spithead till nine o’clock on 
Friday morning, when the ship could go into harbour 
with the tide, the speed was lowered to 5 knots. Through- 
out the trip the engines worked smoothly and gave no 
trouble of any kind, The directors were represented on 
board by Mr. Victor Cavendish and Admiral Boyes; 
Captain A. G. M‘Kechnie, of the Portsmouth Dockyard 
Reserve, was in command ; and there were also on board 
Captain W. H. Fawkes, of the Terrible ; Mr. J. Wootton, 
chief inspector of machinery at Portsmouth; and Mr. 
James M‘Kechnie, engineering manager for the con- 
tractors. As soon as the ship was berthed at Portsmouth 
Admiral-Superintendent E. Rice made a preliminary 
inspection of her. 





Gatveston.—The Southern Pacific Railroad Company 
proposes to make Galveston, Texas, adépot for an Atlantic 
steamship line. 

More LancasHirE Coat,—Three large new coal pits 
are now being sunk in Lancashire. Messrs. A. Knowles 
and Sons are sinking a shaft near their existing Agecroft 
colliery, Pendlebury, to a trencherbone seam 750 yards 
deep. Messrs. Roscoe and Sons are g out a new 
mine at Little Hulton, near Bolton ; and the Astley and 
Tyldesley Coal Company have one on hand at Astley. 
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HOT BLOOM GUILLOTINE SHEARS AT MOSSEND STEEL WORKS. 
CONSTRUCTED BY MESSRS. GRANT, RITCHIE, AND CO, KILMARNOCK. 
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Fig.3. , 

ps is very massive, the bedplate being in one piece with 
three planed faces for housings, which have bolts 11 in 
in diameter, carried right through the bedplates. 

The eccentric shaft is of the best forged steel, 25 in, 
in diameter by 22 in. long in the main bearings, the 
collars being 33 in. in diameter. The eccentric bear- 
= zellood ing are 22 in. in diameter by 32 in. long, and the out- 
as side wheel bearings 22 in. in diameter by 20 in. long. 
= A The toggle is of cast iron, and has a bearing surface 
* pe the full breadth of the slide. 

e RAR — The slide is of cast steel, and has a bearing surface 
YT TNS of 3 ft. 4 in. by 10 in. by 2 ft. 8 in. 
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Hitt H An hydraulic cylinder is bolted to the back slide 
eh - 45 plate to form a guard. The piston is 9in. in dia- 
Hae Es Bei 1° meter, and the ram 7 in. in diameter, a cast-steel face 
e- bo _}e block being fixed on the ram with dovetail and key. 
Hiv s The valve is worked automatically by means of levers 
= = and crankpin off the end of the eccentric shaft. An hy- 
© draulic stopper is arranged at the back of the shears 












































to measure a slab 8 ft. long. The piston-rod is of steel, 

mF | 3 mat Rah 74 in, and 5 in, diameters, and the piston 10 in. dia- 
Hi ie eee) Of. Le meter. There is a guide-rod, also of steel, 4 in. dia- 
PELE mee edi! 5 } meter, on which a strong pawl slides, as shown. This 
p pawl has a stopper-pin with cast-steel swivel point, 
In describing the Mossend Steel Works some time | and in fulfilment of a promise then made, drawings of|and is wrought by means of a heavy over-balance 
ago (vol. Ix , page 218) we made special reference to a| the shears and engine are reproduced on this page. The} weight and lever, and a small hydraulic cylinder and 
set of guillotine slab shears constructed for the works | cutting blade is 40 in. wide, and ample power is pro- | ram bolted to the side of the large cylinder. The 
by Messrs, Grant, Ritchie, and Co., of Kilmarnock, | vided for cutting slabs up to 12 in. thick. The framing | hydraulic ram is large enough to keep the pawl in 
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position under a water pressure of 500 lb. per square 
inch, A stiff bracket of cast iron is supplied to carry 
the ends of the piston-rod and the guide-rod, the other 
end of the piston-rod going into a boss on the side of 
the housiug, where it is held in place by a strong 
cotter, and the end of the guide-rod goes through a 
boss and is held by a nut. Telescope pipes are fitted 
to the stopper with all the necessary glands, &c., and 
connections to the guard cylinder. The spurwheel 
shown on the eccentric shaft is 10 ft. 6 in. in diameter, 
the rim being of cast steel in one piece. The pinion 
is of cast steel 284 in, diameter. Both are 20 in. broad 
between capes, with helical teeth 74 pitch. 

The swing live roll table placed in front of the shears 
has eight rolls 18 in. diameter made of cast iron 1} in, 


thick in the body, the spindles going right through | p 


the rolls and having journals 3 in. diameter by 44 in. 
long. Round cast-iron bushes, with flanges, go through 
the sides of the table and are kept in place by two ?-in. 
bolts ; the holes have been pitched so that the bush can 
be turned upside down when it wears. This table is 
balanced by means of an hydraulic cylinder and ram 
9 in. diameter. The live roll table placed at the back 
has 16 rolls 13 in. diameter of cast iron 1 in. thick in 
body. The spindles in this case have journals 2# in. 
diameter by 4} in. long, with cast-iron bushes similar 
to those described above. All the rolls are driven by 
steel toothed gearing, as shown, and a main driving 
shaft for each table about 10 ft. long with face coupling 
onend. Shafts and spindles are all of steel. The 
hydraulic valves are entirely of gun-metal. The capa- 
city of the shears is 10 cuts per minute off a hot bloom 
30 in. by 10 in. 

The shears are driven by a separate set of coupled 
inverted cylinder engines, having cylinders 29 in. in 
diameter with a stroke of 33 in., and working ata 
steam pressure of 80 lb. per square inch. Balanced 
piston valves are provided, 13 in. on top and 13} in. 
below. The pistons are 8 in. deep at the centre 
and 64 in. at the edges, cast hollow, while the 
packing rings are in three pieces. The piston- 
rods, like all the other moving parts, are of forged 
steel and 5} in. diameter: the connecting-rods, of 
the marine type, are 5} in. in diameter at the top 
and 6 in. at the bottom; the length is 6 ft. 3 in. 
centres. The main bearing bushes are 11 in, in dia- 
meter by 18 in. long and 1} in, thick, while the 
countershaft bush is 12 in. in diameter. The crank- 
shaft is 11 in, in diameter in the journals, and 12 in. 
in diameter between and in the cranks ; the journals 
are 18 in. long. The crank discs on the shaft are of 
cast iron, 4 ft. 3in. in diameter by 8 in. thick. The 
valve spindles are 3 in. in diameter, while the quad- 
rant links are 4 in. by 1 in. with pins forged solid on 
for the eccentric-rods and drag links. The eccentric- 
rods are 24 in. diameter at the top and 3 in. at the 
bottom, and the eccentric straps, of cast iron, are 
4}in, broad. The stroke of the valves is 7 in., and 
steam and hydraulic reversing gear is provided. The 
engine is a strong job, and works very smoothly. 








INDUSTRIAL NOTES. 

Tue reports published in the Labour Gazatte for the 
current month state that ‘‘in most industries the 
state of employment continues good, and the improve- 
ment of the past few months has been maintained.” 
The figures given show that this is the case. In 109 
trade unions, with an aggregate membership of 
422,662 included in the returns, there were 13,605 
members unemployed, or 3.2 per cent. of the total. 
This number includes all the unemployed from what- 
ever cause ; in several instances those on strike. At 
the same date last year 5.6 per cent. were unemployed 
in the 86 unions reporting, with only a total member- 
ship of 391,371, or 81,231 fewer members. The larger 
area covered is a better test than that of last year, 
and shows that trade has materially improved in 
almost all cases. The chart lines show that the im- 
provement is still going on, for that of this year is 
tending to a lower level as regards the proportion out 
of employment. In 68 unions, with 297,640 members, 
under 3 per cent were unemployed ; in 11 unions, with 
22,594 members, from 3 to under 5 per cent. were 
similarly out of work. In 36 unions, with 73,368 
members, the proportion of unemployed was at or 
above 5 per cent. of the total. 





Taking the various industri2s in sections, we find 
that, in the coalmining industries, the average 
number of days worked was 4.58 per week, at the 
1270 collieries reporting, at which 361,652 workers 
were employed. This is better than at the same 
date last year. The proportion of miners unem- 
ployed in Durham and Northumberland was only 1.7 
per cent., compared with 1.8 in the month previous, 
and 3.4 per cent. in the same month of last year. At 
129 ironstone mines, employing 16,606 workers, the 
average time worked was 5.57 days per week, or very 
nearly what might be said to be fulltime. This is 
far better than last year at the same date, and it is 
satisfactory to know that the total employed is about 
4 per cent. more than were employed at the same date 








last year. Altogether the mining industries may be 
said to be in a fair condition as compared with several 
years past, but the miners sigh in vain for the halcyon 
days of 1871-73. 


There appears to be a slight falling off in the pig- 
iron industries, for the ironmasters making returns 
had but 342 furnaces in blast, or four less than re- 
ported last month, but this was 43 more in blast than 
at the same date last year. The total number em- 
ployed at the 342 furnaces was 21,736, or 51 less than 
last month, but 2134 more thana year ago. At the 
steel works, however, there was improvement. At 
the 118 works included in the returns, 34,105 were em- 
ployed, or 1.6 per cent. more than last month, and 13 
er cent. more than last year at the same date. At 
the 86 puddling furnaces and rolling mills included in 
the returns, the number employed was 17,146, or 330 
more than in the previous month, and more also than 
at the same date last year. Employment in the tin- 
plate trade has improved slightly. Of the 89 works 
reported upon, 26 were entirely idle, compared with 31 
last month. The total number of mills working was 
311, or 22 more than last month. On the whole, these 
iron, steel, and tinplate trades show an improvement, but 
scarcely equal to what one might have expected from 
the improved state of trade in the iron and steel using 
industries, The fact apparently is that the facilities 
of production are greater than they were previously, 
and the output can be increased at will. 








The figures as to employment in the engineering 
trades and kindred industries more than fully bear out 
the returns from the chief unions, for the percentage 
of unemployed has fallen from 2.2 per cent. at the end 
of the last month reported upon to 2 per cent, At the 
same date last year the proportion was 6.1 per cent. 
With only 2 per cent. out of employment in the aggre- 
gate, we may well suppose that all the young, strong, 
and skilful men are able to find work if they seek it. 
In the shipbuilding industries, however, the percentage 
is still high, there being 7.8 per cent. of unemployed, 
a trifle higher than last month. But at the same date 
last year the proportion out of work was 11.5 per cent. 
Of course this high percentage includes all branches of 
the shipbuilding trades, and not those employed in the 
iron, steel, and metal branches only. Nevertheless, 
7.8 oe cent. is a high figure at a time when trade is 
brisk, and when shipbuilding is going on apace, both 
on private account and forthe Government. There is, 
however, one set-off to the figures : in many instances 
a good deal of overtime is being worked, so much that 
the men are cautioned from time to time not to extend 
the hours too long. 





The building trades continue to experience that 
activity which has for so long almost uninterruptedly 
been the lot of this large group of industries, The 
proportion of unemployed is, however, lower than ever, 
only 1.5 per cent. being in that category at the date of 
the returns. This is a lower percentage than during 
the last month, and at the same date last year the 
proportion was 2.5 per cent., or 1 per cent. higher than 
at present. The furnishing trades are also still busy, 
the percentage of unemployed being only 1.4 per cent., 
or about one-half that of last year at the same date, 
when the figures were 2.7 per cent. This activity in 
all that pertains to house building and furnishing indi- 
cates a state of general prosperity in the country, for 
the comforts and convenience of home life are being 
— and more studied with the progress of trade and 
wealth. 





In the printing and bookbinding industries the state 
of trade is about the same as last month, the proportion 
of unemployed being 4.8 per cent., whereas last year it 
was 5.5 per cent at the same date. The paper trades 
have improved, the unemployed having fallen from 3.9 
to 3,3 per cent. ; last year at the same date the percent- 
age was 4.9, 

The glass trades are still under a cloud, the propor- 
tion out of work being 14.4 per cent. ; last month it was 
14.1 per cent. ; a month earlier it was the same as at 

resent—1l4.4 per cent. These trades have long 
_ suffering from depression, and the cloud does not 
ift. 

The leather trades have improved, the total unem- 
ployed being 3.2 per cent., as compared with 5.3 
per cent. last month. At the same date last year 
the proportion was only 2.8 per cent. Employ- 
ment in the chief centres of the boot and shoe 
industries is somewhat slack, but in the be- 
spoke branches trade has been fairly good, from the 
orders of the well-to-do.’ In the tailoring trades 
there is activity in the bespoke branches, and in the 
ready-made branches the trade is fairly good for the 
time of year. In the textile trades cotton spinners 
and weavers have been fairly well employed. The 
woollen trades are fairly prosperous, but the worsted 
trades have slacked a little. The hosiery branches of 
trade continue to be good. 

Dock and riverside labour in London shows a de- 
cline, 13,068 labourers being employed, or 420 fewer | 





than last month. In the agricultural districts worker’ 
enerally are busy, but there has been a little irregu- 
rity in some districts. 





The total number of new disputes in the month was 
95, involving about 11,000 workers ; in the last month 
there were 135 disputes, involving about 41,000 work- 
people. Last year at the same date there were 65 dis- 
putes, involving only 9000 persons. Of the total in 
the month, 22 disputes were in the textile trades, 
20 in the engineering and shipbuilding trades, 18 in 
the building trades, 11 in mining and quarrying indus- 
tries, six in the metal and six in the clothing trades, 
four in connection with dock and riverside labour, and 
eight in miscellaneous industries. In all, 82 disputes, 
old and new, were settled, affecting 16,300 work- 
people ; of these 45, affecting 4850 workers, terminated 
in favour of the workers; 23, involving 8732, were in 
favour of employers ; and 14, affecting 2715 persons, 
were compromised. The results were not unevenly 
divided, showing that even with good trade strikes 
are not always successful. As a matter of fact, the 
equity of the demand, in nearly all cases, affects the 
final result. 

The changes in wages affected about 40,000 work- 
people ; of these, 37,000 received increases in wages, 
and about 3000 suffered a decrease in wages. The 
estimated effect of the whole was that wages increased 
on the average ls. 2d. per week for all who were 
engaged in the struggle. Some 15,000 workers in the 
engineering and shipbuilding trades, 5000 in the iron 
and steel trades, and 9000 in other branches of the 
metal trades, secured advances, as did also about 4000 
building operatives. But the advances went further 
than the rather narrow circle immediately engaged in 
the disputes, for others not actually involved always 
secure some of the advantages gained. The principal 
decreases in wages were in the north-west of England, 
where 1980 blastfurnacemen suffered a decrease. Of 
the total affected by the disputes and changes in 
wages, only 4000 persons engaged in a strike ; in the 
case of 7500, the changes were determined by a sliding 
scale, wages board, or conciliation. In the case of 
28,500 persons, the matters in dispute were mutually 
arranged by negotiation between the parties, or by 
their representatives. Thus the majority of disputes 
were peaceably arranged, the strikes being compara- 
tively few, and for the most part not very important. 
The most stubborn recent strike was at Bridgewater, 
where the men were unsuccessful. 


The report of the Boilermakers and Iron Ship 
Builders states that their percentage of unemployed 
members was 8.3 per cent., as compared with 9 per 
cent. last month, but in the same report there are 
advertisements for good bridge and girder platers for 
one firm, and for good boiler-platers for another firm, 
which the society was unable to supply. The report 
also gives notice to the members that in cage riveters 
cannot get holders-up, they can hold up one for 
another. Thus it would appear that yes there 
were many unemployed, men in some of the branches 
were scarce-so scarce that the union could not supply 
men. The report goes further, and states that, taking 
the whole of the districts into account, there is no 
falling off in the matter of employment. But it seems 
that there are fluctuations in places, by which em- 
ployment is affected. Sometimes the yards are in full 
swing, and then they may beslackforatime. Trade is 
said to be looking’ up on the Tyne and the Wear, but 
not — so good on the Tees and at the Hartlepools. 
On the Clyde some good orders have been booked, so 
that activity is insured for some time tocome. The 
total number on the funds was 4900, costing 1164/. per 
week, Last month the total was 5191, costing 1095/. 
per week. Of the total, 1966 were on donation benefit, 
1268 signing the vacant book, and 72 on travel; 1131 
were on the sick list, and 463 on superannuation allow- 
ance. Here is an example of the way in which the 
society deals with a member who neglects his social 
duties. The council advanced a sum of 2/, to the wife 
and children of a member who deserted his family, name 
and place of work are given, and notice is given also 
that he must repay the same on or before the end of 
the month, or he will be expelled. Heis placed out of 
benefit until the amount is paid, and must contribute 
at least 10s. per week towards their maintenance in 
future. This is showing a man up to the contempt of 
his class for unworthy conduct, apart from his trade. 
The union is also very severe upon members who wil- 
fully neglect their work, to the injury of the employer 
and of his fellow-workmen. 


The engineering trades throughout Lancashire are 
experiencing general activity in all departments. The 
leading branches are mostly well supplied with orders 
for some time to come, and the future prospects are 
satisfactory, as new work is coming forward freely. 
Altogether the improvement which set in with the 
present year has continued, and is making itself felt 
more and more as the year advances. Stationary 
engine builders, locomotive builders, machine tool 
makers, boilermakers, and the textile machinists are 
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all busy, and general engineering is active in most 
places. In the engineering and kindred trades, out of 
a total union membership of 7501 in the Manchester 
and Salford district, only 121 were unemployed. 
Yet the reports state that trade is moderate for 
engineers and boilermakers, but good for all the 
other trades. In the Oldham district only 45 are un- 
employed out of 2116 union members, and they, too, 
represent trade as moderate. But other branches re- 
present trade as good. In the Bolton district, out of 
1170 members, only 20 are out of work. Some branches 
are described as abnormally busy. In -Wigan all 
branches are well employed, and at Bury also. In the 
Barrow-in-Furness district nearly all classes of work- 
men are well employed, there being a demand for men 
in some brauches. In the shipbuilding branches ‘‘ no 
men willing to work need be unemployed.” In the Liver- 
pool district most branches are fairly well employed, but 
8 per cent. of the boilermakers and some shipbuilders 
are stated to beidle. In the Blackburn and Burnley 
districts the state of trade is described az good. In 
the iron trade buying goes on steadily for present 
requirements, but there is no rush of orders. In the 
finished branches new orders are steadily increasing, 
and prices are hardening. In the steel trade there is a 
tolerably active demand for abroad, and better prices 
are realised for manufactured material. Altogether 
the condition of affairs is encouraging, for the work 
on hand and that which is now being booked indicates 
a fair run of work all through the year, and in some 
cases far into 1897. A more promising outlook has 
not been apparent for a long time, and there is no 
present indication of any falling off in orders or em- 
ployment. Generally labour questions are quiet, but 
wages have a tendency to advance, especially in the 
underpaid districts. 





The reports as to the state of trade in the Wolver- 
hampton district are more than ever encouraging and 
reassuring. The new quarter has opened auspiciously 
and satisfactorily, both as regards prospects of good 
trade and better prices for most classes of finished 
iron. Quotations have been firm all round, the ad- 
vances resolved upon apparently having had the effect 
of increasing the business done in most cases. There 
has been a considerable accession of new orders since 
the quarterly meeting, and district consumers and 
export houses are pressing for the completion of 
contracts. Marked iron maintains its price, but with 
no alteration. There has been a good demand for 
unmarked common iron, with prices firm and tending 
upwards ; for forward deliveries an advance of from 
2s, 6d. to 5s. per ton has been secured. Tube strip 
and black sheets are also advancing in price. The 
steel trade is particularly busy, the leading makers 
being pressed with orders. Altogether the position, 
both of crude and finished material, is good, and the 
prospects are encouraging. All branches of the engi- 
neering trades are busy; makers of steam and hy- 
draulic pumps are busier than they were, but the 
electrical trades are said to be quieter. Bridge and 
girder constructors are fully employed. Boilermakers 
and ironfounders are busy. All the mills and forges 
in South Staffordshire and East Worcestershire are 
fully employed ; black sheet makers are busy, and the 
iron workers in most places. The steel mills are 
running full time, and steel smelters are mostly well 
employed. Nearly all the hardware trades are well 
employed, some are exceptionally busy ; this applies 
to vice and anvil makers, makers of malleable 
castings, small anchor smiths, edge-tool makers, hoe- 
makers, tube and fittings makers, tinplate workers, 
locksmiths, key stampers, enamellers and japanners. 
Makers of nuts, bolts, rivets, wrought iron work, and 
builders’ ironmongery are better employed ; chain and 
cable makers are fully employed; but wrought nail 
makers are not busy. Galvanisers are less busy on 
sheets, but more busy on odd work. Many of the 
smaller trades are busy, and it is exceptional where 
any are slack. There are no serious labour disputes 
to mar the outlook, nor is there any indication of any 
strikes of importance looming in the near distance. 
The Midland Wages Board regulates the rates in so 
many branches that its influence extends even to trades 
not under its jurisdiction. 





In the Birmingham district there has been a move- 
ment for the better, and enhanced rates have been 
secured for raw material, crude and finished. In all 
branches there has been a brisker demand than there 
was four or five weeks ago, and generally it is apparent 
that the prospects of a good autumn and winter trade 
are now well assured. Contracts have been placed by 
several large finished iron firms for pig iron to cover 
their requirements for the remainder of the year, and 
in some cases far into the spring of next year, one firm 
alone having contracted for the supply of 8000 tons, so 
that the prospects appear to be encouraging. De- 
liveries on these contracts are proceeding regularly. 
But buyers, as a rule, seem to be content to buy for 
present wants, so that prices are kept down by this 
means, a rush being avoided. The advance of 5s. per 
ton on common bars ha; not had the effect of checking 





trade. Steel is in brisk demand, but not to the ex- 
tent of enhancing prices, though they are firm, All 
branches of the engineering tradesare busy. The cycle 
trade is still busy, and at Coventry unusually busy. 
The only exceptions to the general statement as to 
labour disputes in the Wolverhampton and Birming- 
ham districts are, first, at Messrs. Kynoch and Co.’s 
ammunition works in connection with the metal rolling 
trade. The strike is of a rather novel character, inas- 
much as it really means an effort to compel the firm to 
conform to the rules of the alliance recently formed. 
The alliance agreed to give a bonus of 10 per cent. to 
the operatives; Messrs. Kynoch gave 5 per cent. ad- 
vance in wages, but refused to recognise the bonus 
plan. The strike only affected 160 men, who will be 
supported by the union; but the firm propose to carry 
on their work with non-union labour if the men persist 
in the strike. The other dispute is in the Rowley 
and Old Hill districts of Staffordshire, where the rivet 
and stud makers turned out to enforce an advance of 
124 per cent. in the rates. These disputes continue. 





The tinplate workers in South Wales have refused 
to continue working at the 25 per cent. reduction 
accepted some time ago, and express their determina- 
tion to enforce the wages scale of 1874. The trade is 
far from good, though it is better than it was, and it 
is feared that the dispute will again disorganise it. 


The stokers at the Clydach Vale Collieries, Rhondda 
Valley, came out on strike last week for an advance 
in wages, which had the effect of throwing some 3000 
miners temporarily idle. The latter met to consider 
whether they skould not support the management in 
their refusal to consider the advance, but no decision 
was arrived at todoso. The stokers have no union to 
support them. 





The dispute of the engineers at some of the great 
Welsh establishments has not yet been satisfactorily 
settled. There is a determination to try and level up 


the wages in those districts, just as the boilermakers | , 


tried a few years ago, with partial success. But the 
wages of engineers and all the workers at kindred 
trades have always been low in Wales, in nearly all 
districts, with perhaps the exception of Cardiff, where 
they are higher. All efforts to level up have hitherto 
failed. The low rates enable the employers to com- 
pete with English districts in many cases, the effect of 
which is to keep down prices not only in the western 
districts, but elsewhere. 


Matters still look a little uncertain in the coal trade 
in the federation districts. There have been a series 
of what we may call unofficial manifestoes on the part 
of the men, by the speeches and reports of the chief 
officers and agents, and to those the secretary of the 
Federated Coalowners has replied. The latter points 
out that wages advanced 40 per cent. in 1888, 1889, 
and 1890, and that the request for a 10 per cent. 
reduction would still leave the men 30 per cent. to the 
good. The statement contrasts the output of the fede- 
rated with the non-federated districts, the former 
having declined by a million tons, while the selling 
price has declined by 16 or 17 per cent. The men 
reply that profits are made, and in some places enor- 
mous profits, at the present time. 





The arrangements are being completed for the Inter- 
national Congress, and, ere another issue of Enat- 
NEERING, the congress will have met, Delegates are 
on their way from distant parts of the world, but 
many of these are in no way identified with labour. 
Lawyers, journalists, and politicians will be there, as 
well as the bond-fide representatives of labour. In- 
dustry in some countries is by no means in so flourish- 
ing a condition as in England, and a comparison of 
notes will show that our progress, with all its draw- 
backs, is far greater and speedier than in many other 
countries. 








TESTS OF PIG IRON. 


Standard Physical Tests for the Product of the Blast- 
Furnace, and their Value.* 
By Mr. Tuomas D, West, Sharpsville, Pa. 

THE occasional reports of progressive furnacemen, 
giving the results of physical tests to prove the superior 
qualities of their pig irons, has encouraged the writer to 
believe that the time is ripe for the discussion of such 
work, and the inauguration of some fresh system by 
which the furnaceman and the founder could make intelli- 
gent comparison of the elements of strength, deflection, 
contraction, and chill presented in pig metal. 

In most cases the physical tests now made by furnace- 
men define but one quality in the iron, and are generally 
too vague to permit any true comparison. For example, 
one furnaceman tells us he can punch holes in his cast 
iron, wishing it to be inferred that the iron is very soft and 
strong. Another furnaceman casts a long wedge, the thin 
end running to a knife’s edge, which is supposed to prove 





* Paper read before the American Institute of Mining 
Engineers at Pittsburg. 





the fluidity of the iron, for the founder’s benefit. Another 
casts in square-cornered ‘‘ chills,” to define the hardness 
or softness of the metal. To the writer’s knowledge these 
tests are not advocated by their originators as suitable 
for standards ; and they are, to his mind, but evidence of 
unrest on the part of progressive furnacemen, who feel 
that something should be done in the line of physical tests. 

The writer knows of no furnacemen who make and 
keep records of the strength of their iron obtained by 
means of tests made on recognised standard testing ecales ; 
but he does know of s prominent furnace salesman who, 
not long ago, came into possession of a 1-in. square bar 
that stood 1400 lb. between supports 12 in. apart, and 
who thought this result wonderful until he was informed 
that the writer had surpassed such a strength by 1100 lb., 
with iron from the salesman’s own furnace. Is there any 
article of common use of which so much should be 
known, and so little is known, as pigiron? I doubt it. 
The selling of ‘* pigs in a poke” can be greatly improved 
to benefit both the furnaceman and founder. 

It is true that we have some irons, such as ferro-silicon, 
of which physical tests would prove of little value to any 
one; but this is no reason why we should not advance in 
the direction of practical benefit to all concerned. 

I believe all will admit that true progress in making 
and mixing cast iron dates from the time the maker and 
user of pig metal commenced the use of chemistry. All 
who have closely followed the history of chemical com- 
bined with physical tests for the past two yeara, will con- 
fess that they mutually aid each other, the former tellin 
the constituents of iron, and the latter the effect whic 
their combination produces. 

The writer claims that progress in the science of either 
making or mixing iron requires the study of the physical 
as well as the chemical properties. 

Two years ago, when few furnaces making foundry 
iron, or foundries using it, were utilising chemietry, the 
writer predicted it would not be long ere the furnaces, at 
least, would all have laboratories, This has largely come 
to pass, and the writer believes it will not be long before 
all will take the same interest in the question of physical 
tests as is now taken in chemical ones, Thereis certainly 
a great deal to be learned by combining these two lines of 
inquiry. Many erroneous ideas now entertained will be 
corrected, and the furnaceman will often find a know- 
ledge of the physical properties of his iron before it left 
is yard a means of self-protection, in enabling him to 
lay the blame of subsequent failure at the founder’s door. 

It is not the purpose of this paper to discuss all the 
qualities to be investigated; but to show that there are 
such qualities, the writer will call attention to one in 
particular. 

It is generally known that low shrinkage and oon- 
traction are excellent qualities in pig iron, and we often 
hear Lake Superior ores — of as making “ high- 
shrinkage iron.” Why should they be different from any 
other ore in this respect? Why, of two irons giving the 
same chemical analysis, should one show greater shrink- 
age and contraction than the other—if such is the fact ? 

These are questions surely worthy of research and not 
to be investigated without physical tests. All experienced 
in ironwork will admit that it would greatly enhance the 
value of castings in steel or iron and make it practical 
to produce durable castings that cannot be attempted at 
present, could cast iron have its greatest evils, shrinkage 
and contraction, decreased. Whocan tell what may not 
be discovered in this line by furnacemen, installing 
physical tests in their laboratories? There is a difference 
of opinion as to whether chemical analysis will permit 
physical qualities to be truly estimated. I do not wish 
ab present to commit myself positively on this point ; but I 
will say that, by reason of discoveries which I have made 
in conditions which are controllable in changing the 
physical character of iron, my inclination is to believe 
that chemistry will Vee the physical properties to be 
closely estimated, when we advance 9 apne to possess 
true knowledge of the conditions which control the change 
in physical effects. 

I know of no better place to obtain by experiment a 
knowledge of the numerous elements affecting the physi- 
cal —- of cast iron than right where the iron is 
made, 


I cannot conceive of’ any one disputing the value of 
eh tests in the laboratory connected with a blast- 
urnace ; aud in accordance with this conviction, I re- 
spectfully present for the consideration of all interested 
in this work, a few ideas and plans which I believe to be 
based upon correct principles, and able to stand the test 
of criticism and experiment, My suggestions and methods 
are offered freely to any one who may wish to adopt them. 
The importance of a correct standard system for such 
tests, as making comparison possible between different 
furnaces, or the same furnace at different times, is self- 
evident. The records of standard tests are always com- 
prehensible and available for reference long after their 
immediate occasions have passed ; whereas irre; tests 
tell an imperfect story to begin with, and tell it for one occa- 
sion only. If strength tests are made on a 2-in. bar at one 
place, ona 1 in. me Ss in. bar in another, &c., or if contrac- 
tion is taken from bars differing in sizes from those of which 
the apes has any record, his past experience and 
records will be of very little value for reference or com- 
parison, and he must commence anew to build up records, 
renew his studies and lose much time before he can get 
to the point at which he would have started, had he been 
able to utilise his own past records and those of others. 
Money and trouble are sure to be saved to the owners 
of furnaces and foundries by the adoption of standard 
tests and the keeping of complete records thereof; be- 
cause every concern must at some time or other install a 
new manager ; and serious losses are often incurred before 
@ new man gets a good hold of all the reins. It is to the 
interest of all owners of plants, to aid him as far as pos- 
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sible by furnishing him with intelligible records of past 
research and experience. 

Finally, it is only when the facts to be discussed are 
stated in a form understood by all, and permitting their 
proper comparison and the estimation of their relative 
pertinence and weight, that scientific debate in technical 
journals or associations is practicable and most profitable. 

The advisability and value of a standard are thus clear. 
Whether that proposed in this paper be acceptable or nob, 
the writer is deeply interested in the establishment of 
some correct, convenient, and practical method, and 
would do his part to inaugurate any other system that 
could be proved to possess these features. 

It is well known that the writer is an advocate of the 
round test-bar, cast on end, and has published several 
illustrated papers discussing that form.* The statements 
and illustrations of this paper ars, however, new, though 
partly in line with what he has presented elsewhere on 
the subject of testing ; and it is believed that the sugges- 
tions here made will be of value, not only for the furnace- 
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man, but also for the founder, and all persons interested 
in the subject of cast iron. 

The first point I wish to mention is the value of re- 
melting samples of the furnace casts. The occasional re- 
melting of samples of casts in a small cupola cannot but 


* To avoid the necessity of repeated citations, the fol- 
lowing list of the writer’s former papers is here given, for 
the use of those who may desire to study more fully the 
views suggested in the present paper : 

” The Erratic Square Test- Bar,” read before the 
Foundrymen’s Association, at Philadelphia, May 3, 1894, 
aud published in the Jron Age and in the [ron Trade Review 
of May 10, 1894. 

** Round v. Square Test-Bara, and the Utility of Trans- 
verse, Tensile, Crushing, and Impact Tests,” read before 
the Western Foundrymen’s Association, at Chicago, 
May 16, 1894, and published in the Jron Age and in the 
Tron Trade Review of May 24, 1894. 

** Comparisons of Strength in ers Reena of 
Cast Iron,” read before the Western Foundrymen’s Asso- 


ciation, October 18, 1894, and published in the Jron Age 
and inthe Jron Trade Review of November 1, 1894. 


aid the advancement of research, and serve as a check on 
chemical analysis, and often as a protection to the fur- 
naceman by enabling him to learn what the founder can 
do in changing the character of iron after it has left the 
furnace yard. A little cupola will also often be con- 
venient for casting small pieces for repairs that may be 
needed between the furnace casts, or when a furnace is 
out of blast. 

A furnaceman is often not informed of complaints con- 
cerning his iron until it has been all melted up, and then 
he has generally no remedy other than to inspect the cast- 
ings claimed to have been made from the iron complained 
of. As a founder, I know there are ways in which 
the original character of pig mebal can be so altered in the 
foundry as to remy upon the furnaceman the blame for bad 
results for which he is not justly responsible. In such 
cases, the re-melting of a sample by him might at once 
exonerate him. The expense of a small sample cupola 






















need not frighten any furnaceman ; he can erect one for 
20 dols, 


In fact, the writer erected one, which went into 


12 in. in diameter and 30 in. long, which was being kicked 
around our foundry yard. It had been used a few years 
back in an industrial street parade for casting horseshoes, 
which were thrown to the people as the wagon rolled 
along, the blast being furnished by means of an old pair 
of hand bellows. If iron could be melted under such 
conditions in such a baby cupola, no one need hesitate to 
believe it could be conveniently done in a small cupola at 
a blast-furnace, where all the blast required could be 
steadily supplied. 

The record at the head of the next page gives a 
chemical and physical test of a furnace cast taken 
January 18, 1896, at the Spearman furnace, Sharpsvil!e, 
Pa., and presents one form for such records. 

The recent advance of chemistry in the art of founding, 
and the development of practical methods to assist accu- 
racy in the grading and mixing of pig metal, have greatly 
increased the certainty of obtaining desired results in 
castings over that which existed two years ago. 

The writer claims that if the furnaceman furnishes a 
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blast January 17, 1896, which did not cost 6 dols., and 
took but seven hours’ labour of one man from the time 
ground was broken until the bottom and top filler were 
at work. A cast was made in 10 minutes after the iron 
was charged. This cupola was made of an old shell, 


= — Gravity and Physical Tests of Cast Iron,” 
read before the Iron and Steel Institute at Birming- 
ham, England, August 20, 1895, and published in 
ENGINEERING, September 13, 1895; also remarks in dis- 
cussion of the subject before the American Society of 
Mechanical Engineers, in December, 1894, published 
in vol. xvi. (1895) of the Transactions of that Society, 





page 571. 

** Contraction v. Strength of Cast Iron,” read before 
the Foundrymen’s Association, September 4, 1895, and 
published in the Jon Age and in the Iron Trade Review 
of September 12, 1895. 

“Stretching Cast Iron, and Elements Involved in its 
Contraction,” read before the Western Foundrymen’s 
Association, November 20, 1895, and published in the 
Iron Trade Review, November 28, 1895. 

“* Segregation of Iron at the Furnace and Foundry,” 








correct analysis of a well-mixed iron, which has bcen 
checked by physical tests at the furnace, and the founder 
or user accepts the same, the furnaceman should be 
relieved of further responsibility. 

_ The day is past for tolerating the blind, ignorant prac- 
tice which we foundrymen followed a few years back in 
mixing iron. The wonder is that we ever “‘ hit” what we 
wanted, when we consider how deceptive is the fracture 
of pig metal as guide to its true “grade.” I am aware 
that only about one-tenth of our present founders have 





read before the Foundrymen’s Association, December 4, 
1895, and published in the Iron Age and in the Jron 
iew, December 12, 1895. 

Also the following articles : 

**Plans and Methods Nece for Obtaining Com- 
parative Physical Tests for Cast Iron,” published in the 
American Machinist, August 30, 1894, 

** Notes of Relative Tests of Cast Iron and Methods 
for Testing,” published in the American Machinist, 
November 1, 1894. 

“* Jugglery in Testing Cast Iron,” published in the Zron 
Trade Review, March 28, 1895. 
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Silicon. | Sulphur. Silicon. | Sulphur. 
per cent. per cent. per cent. per cent. 
1.02 0.034 0.81 0.056 





Note —The number of inches given under “‘ fluidity” in this 
record is directly measured on the fluidity strip, eeen at S in 
Figs. 9 and 12. 


kept up with the progress of utilising chemistry in mixing 
their iron; nevertheless, I say, when the furnaceman has 
done his part, let the founder study to do his by calling 
chemistry to his aid, or else get out of the business and 
stop his growling about “ iron. 

here is no ‘‘bad iron.” All can be utilised in some 


First, the longer iron remains in a semi-molten state 


in coke, the higher will its sulphur be increased ; 
secondly, the higher the silicon, the less sulphur will the 
iron absorb in re-melting ; third] , the higher the sulphur 
in the fuel, the more is absorbed by the iron. 

The reduction of silicon in re-melting is the greater the 
higher the melting temperature in the cupola, and the 
longer the metal is subjected to this temperature. 

I will now proceed to describe a system of tests which 
I installed at a furnace in Sharpsville, January 17, 1896, 
in which the managers took great interest, and which 
<= are using with much profit to themselves. 

he outfit includes one transverse testing machine of 
standard make, one cupola, two flasks, and chill pig- 
moulds with a test-bar pattern and mould board. An 
excellent feature of the whole equipment is that it need 
not cost over 100 dols., including the testing machine, 
which is from one of the best builders in the country. 
The price of such an outfib is no more than a furnace 
might have to pay for freight on one car of condemned 
iron. 

The Cupola,—Fig. 1 shows the cupola used. It may 
have a “drop bottom,” as shown, or it may simply rest 
—_ a plain plate, and be tipped by hand to clean it out, 
after the conclusion of heats. The figure itself explains 
all details necessary in the construction and charging of 
the cupola. 

The blast used is cold, so as to be the same as in foundry 
practice, It may require a few trials to find out what 
pressure of blast will give the best results, It should not 
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exceed 10-0z, pressure at the cupola, and will be found 
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class of work or other. All that is wanted is a knowled 
of its chemical and physical properties, and when the 
furnaceman and founder understand these as they should 
do, pig iron of any grade or quality need never be shipped 
in the wrong direction. I is simply a question of ‘‘ card- 
ing the car” right, to have a furnaceman clean his yards, 
and have no complaint about his iron, however ‘‘ bad ” he 
may occasionally make it. y 

The foundry iron of the above analysis is an excellent 
grade to make a machinable, strong casting for very 
heavy work, such as should not be under 3 in. thick in its 
lightest part, if all pig was used; but if the furnaceman 
gets the wrong shipping-card on the car, and some un- 
progressive founder receives the iron, and tries to mix 
one-third scrap with it, for light or medium castings, he 
abuses the furnaceman because his castings cracked and 
came out ‘‘ white iron.” 

The cupola illustrated in Fig. 1 is the smallest I know 
of, now used for practical pur Before taking a 
‘*heat ” out of this baby cupola, there was but one point 
that I felt doubtful about in practice with such a small 
size for the work I intended it to perform, and that was, 
whether it would increase the sulphur, by re-melting, 
more or less than is done on an average in the large 
cupolas Symes | used. 

Owing to records kept at our foundry for the past three 
years of the analyses of the pig metal that goes to make 
exacting work (in which only shop scrap can be utilised), 
and of the castings produced, we are enabled to judge 
fairly of the increase of sulphur by re-melting, I am 
pleased to say that, considering the above foundry iron 
was so low in silicon, the increase in sulphur caused by 
re melting in the baby cupola cannot be regarded as any 
higher than would result from re-melting in large cupolas. 
If anything, it is a little below what might be expected 
with fair coke and such low-silicon iron. is, I would 
say, is due to the iron not remaining in the baby cupola 
a3 long as in ordinary foun cupolas. : 

_ There are three points to be mentioned here in connec- 
tion with the question of increasing sulphur by re-melting : 








generally to work best at from 6 oz, to 8 oz, where two 
1-in. tuyeres are used. With larger tuyere area less pres- 
sure will be required. 

The cupola should have its bed of coke well on fire 
before the iron is charged, and the latter should be dis- 
tributed evenly all over the surface of the bed, the largest 
pieces being p laced in the middle. 

I have melted one quarter of a common-sized pig all 
down in 15 minutes from the time it was charged. This 
is mentioned merely to show that the baby cupola can 
deal very rapidly with large chunks of iron. 

The melted iron should be held in the cupola until one 
charge is thought bo have been all melted down before it 
is tapped out, A charge of iron may range from 20 lb. to 
50 lb., and several charges may follow, having a layer of 
coke between them, from 4 in. to 5 in. in thickness. For 
a heat over 30 minutes long, some readily fused flux may 
be advantageously used to make a thin slag, which could 
be run off at the tap-hole or at a slag-hole, provided for 
the purpose, about 2 in. above the level of the tap-hole. 
If but one charge of iron is being melted, let the lowest 
pressure of blast found permissible with utility be left on, 
up to the time that about 2 lb. of melted iron runs out of 
the open tap-hole. After this flowing of metal, plug up 
the hole and increase the blast pressure a few ounces, so 
as to bring down the iron quick, and collect it in a good 
body, which will maintain its fluidity while it remains on 
the bottom bed before being tapped. In letting out the 
fluid metal, make a large hole and have a warm ladle to 
receive the liquid iron. In pouring a test specimen, be 
sure the ladle is well skimmed, to prevent any dirt, scum, 
or oxide from passing into the mould. _ ; 

The lining used for the me la is simply a coating of 
fireclay from ? in. to 1 in. thick. Ib could, of course, be 
lined with firebrick. r: : ! 

The baby cupola shown is one which experimenters and 
college instructors could well use for giving instruction in 
melting, and will be of value for scientific research in all 
cases where the melting of small bodies will answer all 
practical purposes. 


Horizontal Chill Moulds for Measuring Contractions.— 
In explaining the operation of casting the test specimens, 
attention is called first to Eig. 2, which shows a per- 
spective view of the iron chill used, and the specimen 
obtained therefrom for testing contraction. Two sizes of 
these contraction pig-moulds can be used, or only one, as 
the furnaceoman may deem best, in following out experi- 
ments and tests as described later on. Fig. 3 shows cross- 
sections through the middle of the respective iron moulds ; 
and the larger cross-section shows also the tapering rule D, 
applied at the end of the mould, to measure contraction. 
It will be noticed that the thickness of these miniature 
pig-moulds or chills is lin. Any variation from this 
thickness would affect the depth of the chill. It is there- 
fore necessary that care should be exercised to have 
always the same thickness in any standard chill pig- 
mould which might be adopted. The writer does not 
wish to be understood as advising records to be taken of the 
chill from the test specimens, except in cases where very 
fine results are desired; and then note must be taken 
of the fluidity of the metal at the moment the chill speci- 
mens are poured. This is done in the writer’s system by 
means of fluidity strips attached to test-bars as at S, in 
Figs. 9 and 13, and also in Fig. 6. These strips are 4 in, 
thick at the base, and 10 in. long, running up to a knife- 
por ag arranged on the pattern shown at U, Figs. 6 
and 13. 

The writer has clearly shown in other papers how 
sensitive a chill is to the effect of any change in the 
fluidity or temperature of the molten metal, and the 
necessity of noting these conditions before any value can 
be attached to chill records. 

In Fig. 9 a chill piece will be seen at B, which is the 
same as shown at A, Fig. 8, and is 4 in. thick by 3in. 
long, and made of soft ateel, Only one side or half of the 
test-bar is here considered in measuring a chill for record. 
For iron above 1.25 Lee cent, silicon, and no higher than 
0.05 per cent. in sulphur, the system of obtaining chill 
records indicated in Fig. 9, will work very satisfactorily. 
For iron lower in silicon, or higher in sulphur, it may 
often necessary to have a eo body of iron in order to 
— a specimen being chilled all the way oe 

n such cases, chill blocks, as shown in Figs. 2, 3, and 4, 
may be required to obtain chill records. But if any value 
is to be attributed to the chill records, the fluidity should 
bs — at the same time, by the means shown in 

ig. 9. 

_Fig. 4 shows a longitudinal section through the chill 
pig mould of Fig. 2. The well at B is provided to 
prevent cutting the mould in pouring, and to cause the 
bar to pull towards one end in contracting, so as to 
permit the contraction to be readily per by means 
of the tapering rule, shown at D. This test specimen, 
being 12in. long, provides a convenient length for 
measuring the contraction, and can be also readily 
broken to note its fracture, or can be drilled to obtain 
samples for analysis. 

The sections in Fig. 3 show that the bottom surface of 
the chill mould is round, possessing no corners to cause 
any one part of the specimen to be chilled deeper than 
another (thereby causing internal strains and preventing 
natural contraction of the iron, owing to one part of the 
specimen being thrown into higher combined carbon 
than another). This consideration, the writer believes, 
will cause any one muking a study of the subject to 
7 with him in advocating the principle of the round 
chi 


The tapering rule D, Figs. 3 and 4, is graduated on 
one side, as shown, to measure the contraction in the 
sixty-fourths of aninch. The rule is cut off on the small 
end at a point where it is 14in. in thickness, From this 
the taper runs up 2 in., at which point it measures 3, in. 
The distance between the 1's and y+ points is then equally 
divided oes lines, as shown, so as to read to the ; part 
of an inch, according as the space of contraction will 
permit the rule to be inserted between the chill mould 
and the pig specimen, as shown. The lines being } in. 
apart, the scale can be easily read ; but the rule could, of 
course, be uated finer if desired. 

The study of the element of contraction, as it can be 
defined from the ‘pig specimens, will prove very valuable, 
and, in time, may enable a tester to define at a glance, 
without further research, the true grade of aniron. It 
may eventually be a means to detect deception, which is 
now known to exist in the fracture of direct metal, and 
also to learn the true effects of re-melting iron, and which 
metalloids effect the greatest contraction in the iron. 

At E, in Figs, 2 and 4, will be seen a depression of about 
¢ in. below the top surface of the chill mould. This is to 
provide means for a “' flow-off ” to insure the chill speci- 
mens being always of the same thickness and prevent 
any iron running over the edges of the mould to retard 
free contraction in any manner. The chill mould, of 
course, is set level. 

By using together the chill moulds of both sizes, as 
shown in Fig. 3, an excellent illustration will be afforded 
of the reasons ny | many castings crack or pull apart, 
owing to the work being badly proportioned. The small 
pig test specimen will always show a greater contraction 
than the large one. Such ill results in cracks, &c., are 
often placed on the furnuceman’s shoulders by claiming 
that he had sent ‘‘ bad iron.” Should a furnaceman not 
care to use these two sizes of chill mould at one time, he 
may, under proper conditions, oo either for constant 
use. In the case of very low es of iron it might be 
necessary to adopt the larger chill mould, since in the 
smaller one the iron might go all ‘‘ white,” 

Test-Bars Cast on End.—In moulding test-bars for de- 
termining transverse or tensile strength or the deflec- 
tion or stretch of an iron, the writer has devised a very 

ign of a flask, and one which would not re- 


simple a 
quire a 4 dol. per day moulder to make the mould. Any 





intelligent labourer can be taught in a very few minutes 
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how to mould and cast such bars successfully, and it can 
be easily done in about two minutes, 

In starting to mould a test-bar, the round test-bar 
pattern L and the fluidity-strip pattern U, Fig. 6, are 
laid in the recesses of the mould board, Fig. 7, which has 
been previously solidly placed. The half-fiask H, Fig. 6, 
is then laid on the mould board, rammed up, and rolled 
over, and then the cope is put on; clamps, as at K, 
Figs. 5 and 8, having been put on to hold the two parts 
close together while the copeis beingrammed up. Before 
lifting the cope the test-bar pattern L is pulled out end- 
wise. The cope is now lifted off ; the fluidity strip pattern 
U is drawn out; the cope is put on and clamped; an 
the mould is up-ended ready for casting, as seen in 
Fig. 5. Theiron cup A, Fig. 5, is used for the purpose 
of providing a wide funnel to pour into and keep the dirt 
from passing down with the iron. The slot cut in the 
iron end of the flask, as seen at E, Figs, 5 and 9, is to 
prevent the iron, as the mould fills up, from rising high 
enough to touch the underside of the cup. Should the 
metal in coming up quickly, as it does, strike the under- 
part of this cup, an explosion would occur, to make the 
iron fly in all directions. By the plan devised such acci- 
dents are prevented. 

In cases where the fluidity and chill tests are not de- 
sired, and a plain round test-bar only is wanted (which, 
for general furnace purposes, will serve many ends), a 
plain round pattern, as at L, Fig. 6, which in the rough is 
1} in. in diameter, or iv fine figures 1.1284 in., that is, 
equal in area to a 1-in. square bar, is all that is required. 
It is well to have the lower end of this pattern made a 
little pointed for about # in. of its length, so as not to 
give a flat sand surface for iron to drop on to, as in the 
case where the bar is entirely equare on the end. In 
making this strictly plain, straight round bar, the cope 
need not be lifted off, as the pattern can be pulled out 
endwise and the flask immediately up-ended, ready for 
casting, in less time than it takes to tell it. 

Some might think a pattern rammed up on end in a 
wooden box would answer just as well. To do this and 
not have any swells on the bar, requires considerable 
care in ramming the mould. By the plan here presented, 
no more time is required, and there is every assurance of 
obtaining a perfect, even true, round bar, free of all 
swells for its entire length, and without a joint mark or 
flaw init. These are essential requirements for a test- 


ar. 

Should it be desired to cast but plain bars, without the 
attached fluidity strips, the hole in the end of the flask, as 
at N, Fig. 9, could be placed in the centre of the flask 
instead of where it is shown in the figure. 

Figs. 10 to 12 are sketches showing all the dimensions 
of the single test-bar flask shown in Figs. 5 and 6. 

In moulding the bars, have the sand the same ‘‘ temper ” 
at all times, as far as such is possible, and endeavour to 
have the ramming done to the same degree of hardness. 
The result should be sufficiently soft to permit the iron to 
lie ‘‘ kindly ” to the mould, without bubbling or blowing, 
as the metal rises. At the same time, the degree of hard- 
ness from ramming should be such as not to permit the 
head pressure in casting to increase the lower end of the 
bar more than ,;4 in. above the size of the pattern. A 
uniform ee and fluidity in the metal before cast- 
ing is highly important, and the founder should be 
educated to judge of this by the eye. 

The micrometer seen at P, Fig. 8, is shown as applied 
to the measurement of a bar at its point of fracture, for 
computing strength per square inch, when fine results are 
desired. This is important in obtaining strength records, 
as the least variation in the measured diameter of a bar 
can greatly affect its recorded strength. 

Fig. 13 shows a single bar with its fluidity strip S, as 
taken from a mould. The two projections shown on the 
bar in this figure are utilised in determining the contrac- 
tion of such bars, when they are moulded in jointed fiasks. 

The Simultaneous Casting of Duplicate Test-Bars.— 
Figs. 14, 15, and 16 illustrate the design of flask, mould 
board, and patterns for moulding and casting double test- 
bars, with the improved whirl gate, which the writer has 
not heretofore illustrated. The method complete is one 
which the testing committee of the Western Foundry- 
men’s Association has lately used with the greatest suc- 
cess in obtaining perfect solid bars, a difficulty which 
some will remember was experienced with the first designs 
tested. The plan here shown will enable any ordinary 
moulder to obtain perfect solid bars, wherever two bars 
are desired to be cast together at the same moment, and 
out of the same hand ladle of iron. 

As furnacemen advance in the work of physical tests, 
many may desire to take up questions which the single 
cast bar will not permit of investigation, and for this 
reason the writer has illustrated the system of casting 
double. Whether the exact plans presented in this paper 
be adopted or not, the principles upon which they are 
based cannot, I think, be ignored in the attempt to secure 
true physical tests at the furnace or foundry. 








ON THE TRANSMISSION OF POWER BY 
ALTERNATE CURRENTS.* 
By J. T. Morris, Assoc. Inst. E.E, 
(Concluded from page 96.) 

IV. The monocyclic system of C. P. Steinmetz, which 
may be described as an ordinary single-phase alternate- 
current system with a third wire connected to a supple- 
mentary or ‘‘ teazer ” coil on the armature, so placed that 
the electromotive force generated in this coil is 90 deg. of 


phase behind shat of the main electromotive force gene- | 


* Paper read before the Engiaeering Society, Univer- 
sity College, London, on March 19, 1896, 


rated by the machine, and of one quarter of its value. 
The other end of the supplementary winding is connected 
to the middle of the main winding (see Fig. 7). 

On the motors a supplementary coil is aleo wound, so 
that when the motor is starting it operates as a three-phase 
motor, a current being taken from this third wire which 
differs in phase from the main current supplied to the 
motor, and hence the starting of the motor is rendered 
comparatively easy as compared with a single-phase 
motor; but when the motor has attained its normal 
speed, the back electromotive force generated in this 
supplementary winding on the motor is equal to that 


d| supplied by the third wire. Hence no more current is 


taken from this wire, and the motor is then running 
almost completely as a single-phase machine. 

It is not even necessary to have the additional winding 
on the generator, nor the third line wire in the trans- 
mission, provided one of these monocyclic motors is kept 
constantly running connected to the line at the end at 
which the power is to be distributed. Then other motors 
on starting obtain the current for their supplementary 
coils from those on the motor, which is always running. 

Although the monocyclic system has been in use only 
for a short time, yet on September 1, 1895, the capacity of 
plant on this system, installed or under construction, 
amounted to 10,700 horse-power. 

Generally speaking, we may say that: 

_ Single-phase systems are used when lighting is the most 
important. 

Two-phase systems are used when lighting and power 
are both important. 

Three-phase systems are used where power is the chief 
part of the load, and the 

Monocyclic system is used in cases where lighting and 
power are both of importance, and the transmission not 
more than a few miles in length. 

The following Table shows the different weights of 
copper required for various systems, on the basis that the 
same factor of safety is obtained for the insulation : 


Continuous current 100 per cent. 

Single-phase two wires ... sa 2 ; 

Two-phase four wires ve 200 —S, 

Two-phase three wires ... ae <5 
150 


Three-phase three wires... 

The continuous current is a convenient standard, but of 
course it is not practically possible to work with it at so 
high a pressure as the alternating current. 

omparison of the relative merits of the three principal 
systems for long distance transmission of power : 

Single-phase: The chief advantage of a single-phase 
system, as compared with polyphase systems, lies in its 
simplicity ; but it had this grave objection, up till very 
recently, that single-phase motors were unsatisfactory in 
their performance. 

Two-phase : Two-phase systems possess the important 
advantages over — systems of the better regula- 
tion of two-phase alternators, and the comparative 
simplicity of the regulating apparatus. 

These are points of especial importance where incan- 
descent lighting is likely to form a considerable part of 
the load, or when load of any kind may be required on 
one circuit, and not at the same time on the other. 

Three-phase: Here the chief advantage lies in the fact 
that the three-phase system with three wires requires 
only 75 per cent. of the copper in the line that is required 
for transmitting the same amount of power by two-phase 
or single-phase systems under similar conditions with the 
same maximum voltage. Again, the drop in volts in the 
circuit due to self-induction is only about one-third of 
that in a two-phase four-wire circuit. 

A further advantage is that as only three wires are used 
instead of four, the cost of insulators and line erection is 
reduced. 

Line Voltage.—The chief considerations that determine 
what voltage we shall select for any given alternate 
current transmission are : 

The length of transmission, 

The cost of the line, 

The cost of insulation, 

The loss allowed in the line, and 

The cost of power at generator terminals. 

Let us see how different voltages affect the transmission 
losses. Take the case of 100 kilowatts being supplied at 
the generating end of a line of 10 ohms resistance. 

For the sake of simplicity in the following we will 
assume the power factor of the circuit to be unity, ¢.¢., the 
current is not lagging behind the volts or leading—it is in 
~~ with the pressure. 

f we transmit the power through our 10-ohm line at 
a pressure of 10,000 volts, then the current would be 


100 x 1000 _ 10 amperes, and the line loas O2R = 102 x 


10 = 1 kilowatt or 1 per cent. of the total power. 

Similarly, at 5000 volts and 20 amperes the line loss 
would be 20? x 10 = 4 kilowatts or 4 per cent. While at 
1000 volts and 100 amperes the line loss would be 100? x 
10 = 100 kilowatts or 100 per cent., which means that at 
this voltage the whole of the power supplied at the 
—— end of the line would be absorbed in simply 

orcing the current round the circuit, and there would be 
a ower over for useful purposes at the receiving end of 
the line, 

Let us now take a case more likely to occur in practice ; 
suppose we supply, as before, 100 kilowatts at the gene- 
rating end of the line, and that 90 kilowatts are to be 
'available at the receiving end of the line ; that is, a loss 
|of 10 kilowatts or 10 per cent. is allowed in the line, 
What must the line resistance be for various voltages? 

The results for different voltages are given in the 
Table in the next column. 

If the cost of power at the alternator terminals is small, 
_ & logs of 20 per cent. in the line might be allowable instead 








of the 10 per cent. loss, and then the cost of the copper 
in the conductor could be halved. 
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Here we may note that Mr. Kapp has shown that in no 
case can it be financially correct to waste in the line as 
much as half the total power supplied from the generating 
station. From the foregoing examples we see very 
clearly the large economy in copper that results in trans- 
mitting power at high voltages. Against this we must 
set off the extra cost of insulating the line and apparatus 
connected to it for high pressures. 

At this point we will examine the curve (Fig. 8) which 
contains the results of practical experience in America 
with regard to the relation between distance to which 
power is transmitted and the line voltage used. 

Up to about 10 miles we see that it is not found 
advisable to use step-up transformers; the alternators 
deliver their current direct to the line at the voltage 
generated. From 10 to 15 miles both plans have been 
used, but for distances greater than these step-up trans- 
formers are always used; the alternators generating 
current at from 500 to 1000 volts, which pressure is trans- 
formed up to a voltage of 10,000 to 11,000 volts, at which 
pressures it is transmitted along the line. 

Higher pressures than these are occasionally used ; for 
example, in the Hochfelden-Oerlikon transmission, a line 
prezsure of 13,000 volts is regularly used to transmit power 
154 miles to the Oerlikon Works. Also in the famous 
Lauffen-Frankfort transmission of power by three-phase 
currents to a distance of 105 miles a line voltage of 25,000 
was used in some tests in which about 180 horse-power 
were transmitted with an efficiency of about 75 per cent. 

Frequency.—One of the chief factors that determine what 
frequency shall be used in a given system is the nature of 
the load. Generally, if the main object of the transmission 
is to supply power, then the frequency should be low, say 
from 40 to 60 cycles per second, because the alternators will 
not be so costly, though heavier for a given output, having 
fewer field poles; and for a similar reason motors are 
less costly, more especially for small outputs, and are 
also easier to operate. The inductive drop and capacity 
effects in the line are more pronounced when the 
frequency is high, though for aérial lines the last-men- 
tioned effect is inappreciable. 

Transformers are, on the other hand, less costly for 
- frequencies. 

n general it will be found that frequencies from 40 to 
65 are most commonly adopted in power transmission 
schemes. A lower frequency is sometimes adopted ; for 
instance, in the remarkable two-phase Nisgara power 
scheme the frequency in use is 25 cycles per second, while 
at Schénenwert, near Aarau, in Switzerland, a large shoe 
factory is supplied with power by three-phase currents at 
a frequency of only 20 cycles per second. In this par- 
ticular case the alternator is direct driven from a turbine 
making only 30 revolutions per minute, i.¢., one turn 
every two seconds, 

Let us now turn our attention to the parts which go to 
make up an alternate-current power transmission. The 
chief parts are: alternators, line, transformers, and 
motors, 

Alternators.—The alternators are generally driven by 
water power by means of turbines or Pelton waterwheels 
direct connected, or through bevel gearing where the 
speed of the turbine is low, so as to obtain the necessary 
frequency. For this reason also all alternators for power 
purposes are multipolar. 

The design of alternators cannot be entered upon here. 
Suffice it to say that in principle two-phase alternators 
only differ from single-phase machines in having a second 
winding on their armatures exactly like the first, but 
shifted round the circumference one-quarter of the way 
from one N-pole to the next, so that the currents gene- 
rated in the second armature winding differ just 90 deg. 
of phase from those generated in the first. Three- 
phase machines are exactly the same, with this exception, 
that there are three windings on the armature spaced so 
as to give three currents differing in phase by 120 deg. 

One advantage that polyphase generators have over 
a machines is that for a given weight of mate- 
rial a larger output can be obtained. 

Line.—In determining what is the most economical area 
of conductor to adopt in a given system, we have to find 
&@ minimum for the sum of two oppositely varying quan- 
tities, because the capital outlay expended on the con- 
ductor increases with increase of cross-section, whilst the 
energy wasted in the line decreases with increase of cross- 
section. Here we must have recourse to Lord Kelvin’s 
law, which states that the most economical area of con- 
ductor is obtained when the annual interest on capital 
outlay equals the annual cost of energy wasted. This 
does not mean capital outlay on the line as a whole ; but 
the capital outlay on that part of the line which is depen- 
dent on the area of the conductor. Hence the particular 
area of conductor that must be chosen is that for which 
the annual interest on the capital for that part of the line 
which is proportional to the areaof conductor = annual 
cost of energy expended in the line. 

_ Of the metals of which conductors are made, there are 
in use copper, some of its alloys. and iron and steel. 
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The following Table gives approximately the tenacity 
and conductivity of most materials used for conductors. 


Table of Tenacity and Conductivity. 
Tenacity in 


. Conduc- 
Material. Tons per re 
Square Inch. tivity. 
Copper annealed ... = 16 100 
» hard drawn Ed 29 97 
Silicon bronze cee 28 97 
9 * ca 35 80 
Fe 99 ” ax 48 45 
— cng es 45 br ‘ 
Tron, ordinary soft 
»» galvanised ... 21 to 38 { 15 to 16 
Steel, ordinary soft = 60 ll 
3» pianoforte wire 150 10 





wooo Volts 


oil perfectly clean; and hence the most recent practice 
with extra high pressures is to increase the length of sur- 
face over which leakage takes place, and do away with 
the oil insulation altogether. 

Lightning Arresters.—The protection of the plant of 
an electric power transmission is an important matter ; 
and especially so in some of the mountainous districts of 
the Western States of North America, where, of course, 
water power abounds. Until about two years ago many 
of these power stations were rendered practically inopera- 
tive during the afternoons of the summer months because 
of the violent electric storms. 

The chief difficulty in ey power circuits from 
the effects of lightning discharges, lies not in conducting 
the discharge to earth, but in preventing the current from 
the generators from maintaining the arc started by the 
lightning discharge. A simple plan, and one which is 
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Oi course, both of these qualities are required in over- 
head conductors, tenacity in that the spans may be long, 
and thereby reduce the number of poles required, and 
conductivity so that the line loss mag bo diminished. To 
a large extent these two properties are —— to one 
another. It will be seen from the Table that as the 
tenacity increases so the conductivity in general dimi- 
nishes, And here we may note that any operation that in- 
creases the tenaciby of a wire increases at the same time its 
electrical resistance ; for instance, annealed copper wire 
has a lower ultimate strength and also a smaller electrical 
resistance than hard drawn copper wire. 
_ The insulators most commonly employed with overhead 
lines for power transmissions, are porcelain, with oil in- 
sulation to prevent leakage over the surface of the insu- 
lator ; but there is considerable difficulty in keeping the 
































— 
oO 10.000 30.000 


20.000 

4579.R Total Weight in lbs 
effective in protecting overhead circuits where storms are 
not exceptionally violent, is to stretch a bare unded 
wire on the tops of the poles along the whole length of 
the power circuit, and at a distance of 1 ft. or so above 
the “live” wires, and earthed at intervals along the line. 
In some stations it is customary whenever a thunderstorm 
approaches, to switch in a load of incandescent lamps at 
the station, so that the discharge passes through the 
lamps, which form a practically non-inductive resistance, 
instead of passing to earth by breaking down the insula- 
tion of the highly inductive armature circuit, in sparking 
to the pole faces, and so to earth. : : 

Another plan,* sometimes used in conjunction with the 


, See ENGINEERING, November 29, 1895, ‘On Hydro- 
Electric Installations,” by C, Du Riche Preller. 





above, is to connect the circuit at intervals to one of a 
pair of brass horns separated by a gap of about } in. at 
the bottom, and widening out towards the top, the other 
horn being connected to earth. The arc once started, 
spreads upwards until it is too long to be maintained. 
Here there is the risk of the brass horns fusing together 
before the arc has had time to rise to a wider part. 

A very efficient 1000-volt alternate-current lightning 
arrester has been arrived at by Mr. A. J. Wurts, of the 
Westinghouse Company.* He has thoroughly studied 
the problem of the protection of power circuits, both con- 
tinuous and alternating, and has tested them under the 
practical conditions prevailing in the State of Colorado, 
America, where during storms the discharges frequently 
cross the lightning arresters as often as 20 times in one 
minute. The action of these non-arcing alternate-current 
lightning arresters depends on the non-arcing properties 
of some metals and alloys. Mr. Wurts has shown that 
zinc, antimony, bismuth, and cadmium (even magnesium 
for low volts) have the property of breaking an alternate- 
current circuit with only a slight spark. 

It is impossible to maintain a very short arc with these 
metals. In fact, if the air gap is long, say 2 in., once the 
arc is started it is maintained continuously ; ab 4 in. the 
are will not be of long duration, whilst with an air gap 
of ,', in. the circuit is instantaneously interrupted imme- 
diately the aro starts. It is worthy of note that this 
arrangement will not break a continuous-current aro, 
though the arc with direct currents is quieter and smaller 
than it is when non-arcing metals are not used. 

The 1000-volt alternate-current non-arcing lightning 
arrester consists of seven solid cylinders of an alloy of 
zinc and copper, each 1 in. in diameter and 3 in. long. 
These cylinders have knurled surfaces, and are mounted 
side by side, and separated from one another by an air 
gap of from , in. to s; in. The central cylinder is con- 
nected to earth, and the two outside ones to the two mains 
of the 1000-volt circuit. 

Mr. C. E. L. Brown has also invented a form of lightning 
arrester,t which consists of a pile of zinc discs, each 
separated from its neighbour by a thin layer of mica 
or other incombustible insulating material. One end 
of this column is connected to the line, and the other to 
earth. When operating, the lightning discharge sparks 
down the surface of the pile from edge to edge of the zinc 
discs, and in this way is caused to subdivide itself sc much 
that the current from the generators cannot follow. 

Transformers.—The subject of polyphase transformers 
can only just be touched upon. For transforming the 
pressure of two or three phase circuits, two or three ordi- 
nary single-phase transformers have often been used. 
But special two-phase and three-phase transformers are 
becoming more common now, because a saving is effected 
in material, 

Motors.—Alternate current motors may be divided into 
two classes, synchronous and non-synchronous. 

Synchronous Motors. —These motors are exactly like 
alternators, and are separately excited by a continuous 
current, which may be obtained from accumulators, or 
generated by a small dynamo on the motor shaft, or it 
may be rectified from a portion of the main winding of 
the motor by means of a commutator on the same shaft. 
Single-phase synchronous motors are not self-starting, 
and polyphase synchronous motors will not start under 
load. On the other hand, synchronous motors have this 
advantage—that their speed for all loads is as constant as 
that of the alternator which snegiies them with current, 
so that they do not slow down under load ; but if they are 
too much overloaded they fall out of ‘‘step,” and stop 
altogether. These motors are most commonly used when 
the greater part of the power is to be delivered at one 
place, z.e., when the power is chiefly required from one or 
two very large motors. But when the power has to be 
subdivided into a number of small units, then the follow- 
ing type of motors are almost invariably used : 

Non-Synchronous Motors.—The following terms—non- 
synchronous motors, asynchronous motors, and induction 
motors—all refer to the same kind of motor, and the 
terms, rotatory field motors and Tesla motors, are applied 
to synchronous motors as well as to non-synchronous, 

A non-synchronous motor acts as a transformer and 
motor combined. An alternating current is supplied to 
the winding, say, on the fixed part, or ‘‘ stator,” as Pro- 
fessor S. P. Thompson calls it, and this winding is so 
arranged as to induce in the conductors on the ‘‘ rotor,” 
or moving part, an alternating current. Now this in- 
duced alternate current in the rotor conductors lags con- 
siderably behind the current and also the magnetic field 
of the stator coil that induced it, and therefore only a 
small amount of work can be obtained from it. But this 
induced current in the rotor flows by the conductors on it 
to another part where the field produced by the stator 
coil is much more nearly in step with the rotor current, 
and then a considerable amount of work can be got out of 
the arrangement. 

Let us now look at the matter from another point of 
view. We may regard the motor asa transformer having 
@ secondary circuit capable of running away from its 
primary. The coils on the stator act as the primary of 
the transformer, and the winding on the rotor as the 
movable secondary, the effective frequency when the 
rotor is stationary being that of the alternate current sup- 
plied. Now, remembering that we have a rotating mag- 
netic field produced by the stator, if-the rotor were to 
run round at exactly the same speed as that at which the 
field due to the stator coils does, then we see that the 
conductors on the stator would cut no lines of force; 


* See a paper on ‘‘ Lightning Arresters,” by Mr. A .J. 
Wurts, read before the American Institute of Electrical 
Engineers, March 15, 1892, and another in May, 1894. 

+ Illustrated in ENGINEERING, page 530, November 1, 
1895, Preller ‘On Hydro-Electric Installations.” 
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TABLE I.—Turee-PHase TRANSMISSIONS OF Power (ERECTED BY THE GENERAL 


Exectric CoMPANY OF AMERIOA). 






































A] Sr ~ > su 
) ws lef) SiSa |a] & ; 
Name of Station. Power. Es 5 33 g 8 308 2? Ze ¢ 3) A g 
@ = a s- om a= r3) 
ee gs S SGs 8f 85 a 
42 am E 0 os BP BAA & 3 r 
| k.w. | k.w. | 
Fresno, California .. . Pelton waterwheels | Not complete 350 1050 | 700 11,000) 35 2 il oe | Power and light. 
Sacramento, Cal. Turbine water- 189. £0 8000 | 800 11,000, 24 | 60 |Less than a cs. 
wheels | . | | 12 per 
Pachuca, Mexico Pelton waterwheels | Not complete! 350 1750 | ‘00 10,000) 23 | .. | cent., in- Power. 
Lowell, Mass... Water power | 1895 120 480 | 330) 5,000 9& 15 | cluding as 
Portland, Ore. os Turbines 1895 450 | 1350 6000, 6,000 14 . | step - up! Power and light. 
Trenton, Canada... = as 1895 150 | 300 |1000 10,000| 18 | 60 | anddown = - 
Salt Lake City, Utah . Pelton waterwheels | Notcomplete | 500 2000 | 525/10,000 13 | | losses Ks o 
Stockton, Cal. se oe a 50 150 | 550 10,000 11 = Power 
Hartford, Con. Water power 1893 300 | £00 | 700, 7,000) 11 a 
Osaka, Japan.. os | Notcomplete| 150 | 150 (3120, 3,120; 11 *» 
Pueblo, Mexico os Water power = 860 360 .. |10,000) 10 Nf 
Santa Rosalis, Mexico - Steam plant 1894 60 60 |2500 2,500 9} pecs 
Redlands, Cal. sis . Pelton waterwheels 1893 250 | 600 |2500' 2,500 74 Power and light 
Park City, Utah .. Water power | 1895 5 | 150 |2500 2,500 54 et Pm 
St. Hyacinthe, Canad —— alae | 1894 150 | 450 |2500 2,500, 5 mx ” 
wheels | 
Traverse City, Michigan .. Water-power 1894 60 | 120 |2500 2,500 5 os am 
Lims,Peru':.  .. ce | 1805 =| «75 | 75 \2200 2,900 5 : 
Taftsville, Connecticut Water turbines | 1894 | 250 | 500 2500 2,600 44 ° Power. 
Ameca, Mexico * | Not complete | 360 | 360 3000 3,000, 4 a 
Concord, N.H. Water wheels | 1894 | 260 500 (2500 2,600) 4 Power and light. 
Kioto, Japan.. - mA | Not complete} 100 | 10) |2000) 2,000) 4 Power. 
Pelzer, 8.C. .. - . Turbine waterwheel | 1895 750 | 2250 |3300) 3,300) HI zs 
Canandaigua, N.Y... Water-power 1895 | 100 | 100 |2200 2,200) 8 . 9 
Silverton, Colo. oe o 1895 150 | 800 | 2,600, 3 - 
Bel-air, Mich... sm 1894 60 60 |2200 2,200) 3 oe Power and light. 
Gouveneur, N.Y. Water power 1894 | 160 150 |2200 2,200! 2 na | 
Norway, Maine a 1895 | 150 | 150) 650 650) J} - Power. 
Sparta, Wis. .. — Water power 1895 60 | 60 |1080) 1,080, 1 35 Light. 
East Poland, Maine.. ne 1895 150 | 3800 | 550 65650 3 | Power. 
Manchester, N.H. .. a 00 | 100 | 550) 650 ¢ | am 
Lowell, Mass. Not complete | 100 | 100 | 500| 500, } | Power and light. 
Holyoke, Mass. a | ee 150 | 3800 | 550) 550) 4, ‘ower. 
South Africa (Robinson| a 100 &| 600 |2000 2,000} .. | .. ne Power and light. 
Deep Mine) | : 250 | | | 
Buluwayo, South Africa ..| ‘Mill engines - 110 | 220 2000 2,000 .. |..| .. | Powerand light 
| | mining machinery. 
Concord Junction, Mass. .. 1895 75 | 160 6550; 550 | Sparkless power 
| | powder mills. 
Bayonne, N.J. 1895 75 75 | 550} 650) .. |.. Sparkless power, oil 
| } | refinery. 
Tonawanda, N.Y. .. " re 1895 | 150 | 160 220 “ we 25 | Power. 
TABLE II.—A.rernate-CurRENT Power TRANSMISSIONS, 
: al iy. | ne of Trans: | 're- 
Transmission. Power. when | corse: | Voltage.| mission quency. Remarks. 
| | Power. | | in Miles. | 
Three-Phase. | 
Sacramento, Cal., U.S... a x i Water power 1895 4,000 11,000 24 60 |Power and lighting. 
Hochfelden, Oerlikon, Switzerland. .| aR a 900 13,000 164 a | Power, 
Oregon City, Portland, Ore., U.S. 5 1895 1,350 6,000 14 |Power and lighting. 
Lowell, Mags., U.S... ee ~~ ” 1895 480 5,000 9 and 15 Power, transformed 
to D.O. for tramway 
work, 
Maroggia-Lugano, Switzerland .. 9 1896 3800 5,000 74 40 Power, to drive 3- 
phase tramway 
motors. 
Lauffen-Heilbronn, Germany ” 1892 600 5,000 7 Lighting and power. 
Generate Two-Phase, Transmit 
Three-Phase. 
Sacramento, Cal., U.S. ..| Water power 1896 1,070 15,000 30 €0 Power and lighting. 
Deering, Maine, U.S. ; ae 1895 600 8,000 7 60 om a 
Two-Phase. 
Niagara Falls.. i 6 Water power 1895 15,000 2,250 | uptolb 25 Power. 
Anderson, 8.C., U.S. > = 150 5,000 7 - Lighting and power. 
Juiz de Fora, Brazil.. * 1895 400 5,000 | 7 60 Power and lighting. 
Geneva, Switzerland a 1896 8,€00 2,400 4 4 Power. 
Fitchburg, Mass., U.S. ” 1895 400 2,500 38 60 * 
Single-Phase. 
Tivoli, Rome, Italy .. os Water power 1892 9,000 5,0000 | 18 2? | Lighting and power. 
Pomona, Cal., U.S. .. eet ae ae 150 10,000 | 15 Lighting. 
Telluride, Col., U.S. ~ . | Water power 1891 1,000 5,000 15 | 
Deptford, London, England . Steam engines 1890 7,000 10,000 6 | 83 |Lighting. 


hence no current would be induced in the rotor, and 
therefore no power could be developed to keep it run- 
ning, the alternate current induced being zero and its 
frequency zero. Hence it is impossible for this type of 
motor to run at this speed, t.¢., the speed of synchronism, 
and for this reason these motors are known as non- 
synchronous or asynchronous motors. They must run at 
some speed a little slower than this in order that cur- 
rents may be induced in the rotor, and so give out power ; 
and ~ is where the slip of the motor comes in, it being 
equal to 


Speed of synchronism —actual speed 
Speed of syncaronism 


and is generally expressed as a percentage. The heavier 
the load the greater is the slip, and also the rotor cur- 
rents. You are all quite familiar with this idea of slip 
in vessels driven by screw propellers. If a vessel had no 
resistance to movement whatever, then the slip of the 
screw would be nil, itis as if it were screwing through the 
water as through a solid. But this, of course, is never 
the case, and a common slip is from 10 to 15 per cent. 
Now suppose the screw is driven at a constant speed, 
then if the resistance of the vessel to movement in the 
water were small, the slip of the screw would conse- 
quently be small; but if the vessel was to encounter 
strong head winds then more power would be required, 
and the vessel’s rate of progress would be diminished, the 


slip being greater. 


To return to the non-synchronous motors, the slip may 
be from 4 to 1 per cent. when running light, whilst at full 
load the slip is never more than 4 per cent. except for 

_ Very small sizes. One way of showing this slip experi- 
| mentally is to fix on the shaft of the motor a white disc 
| of cardboard with a black sector painted on it (see Fig. 9), 
; and then illuminate this disc with thelight from the blue 
part of a long alternate current arc supplied with current 
from the same source from which the motor is. Recollect- 
| ing that this blue light of the alternate current arc is 
intermittent, and is started and extinguished twice for 
each complete cycle of the alternate current ; then, when 
the motor is running light, we can understand that the 
appearance of the disc may be as shown in Fig. 10, and 
it appears to slowly turn in the opposite direction to which 
the motor is running. If work is put upon the motor then 
the Maltese cross appears to revolve backwards faster. 

In this manner the slip was determined for a one tenth 
horse-power non-synchronous single-phase motor, the 
actual revolutions per minute of the motor being taken by 
means of a revolution counter on the shaft, and the appa- 
rent revolutions of the disc backwards were counted at the 
same time, 

Here the percantage slip of the motor 


re Apparent speed of disc __ x 1€0 
Actual speed + apparent speed 











The results of two experiments at slightly different fre- 
quencies and slightly differing loads follow : 








Actual Speed Apparent Speed; Speed of Percentage 
of Motor. | of Disc. Synchronism. Slip. 
r.p.m. r.p.m. | 
2150 164 2166 | 076 
2116 | 19 | 2135 | 0.90 





When the same experiment is carried out with a syn- 
chronous motor, the disc —— to stand absolutely still, 
and when the load on the motor is varied, the disc 
appears to swing forwards or backwards with a few 
oscillations to a new position, and then remain stationary 
again. 

In some cases, such.as the Westinghouse-Tesla motors 
for outputs above 5 horse-power, the current is led into 
the rotor, and then the stator coils are those in which 
currents are induced. 

Let us now examine a few curves showing the relation 
of cost and weight of three-phase plant of one of the prin- 
cipal types for various outputs. 


Fig. iY shows relation of total cost to output. 


“| oe i. »» weight to output. 
se le - cost per kilowatt to output. 
yy. ees ‘ output per pound to output. 
| a a total cost to total weight. 


Tn all the figures three curves areshown, those in which 
the points are indicated by circles referring to three-phase 
alternators, those with dots to three-phase motors, whilst 
the curves with crosses refer to three-phase transformers. 
It would be instructive to compare these with similar 
curves for continuous current, single-phase, and two- 
phase plant, but time does not permit. Let me refer 
briefly to two points. 

In Fig. 13 we see that the cost per kilowatt of three- 
phase alternators diminishes for increasing outputs to a 
minimum, about 150 kilowatts, and then increases again : 
this increase is chiefly due to the fact that for these large 
outputs the speed of the alternator has to be small, and 
hence for a given frequency the number of poles must be 
increased, and this more than counterbalances the re- 
duced cost per kilowatt that would be expected from a 
machine of larger output. Again, in this figure we see that 
a 50-kilowatt three-phase transformer would cost 3/. 10s. 
per kilowatt. Now a single-phase 50-kilowatt transformer 
would not cost as much. But to replace a three-phase 
50-kilowatt transformer by single-phase transformers, three 
of 17 kilowatt capacity would be required, and these 
would cost more nearly 41. per kilowatt. Hence, though 
it was quite recently a common thing for three single- 
phase transformers to be used, it is y more economical 
to use one three-phase transformer. 

In Fig. 15 the relation between total cost and total 
weight is shown, and it is rather remarkable that the 
three curves for generators, motors, and transformers, lie 
practically on the top of one another, from the origin up 
to moderate outputs; this means, practically speaking, 
that the same amount of work is put into a given weight 
of material, whether it is made into a generator, motor, 
or transformer. 

And now I must conclude this paper with two Tables 
of electric power transmissions. The first of these gives 
some idea of what a large amount of plant has already 
been installed on the three-phase system. Through the 
kindness of the manager of the British Thomson-Houston 
Company, and the General Electric Company of America, 
I have been op with information from which the 
following Table has been compiled. 

In Fig. 8 you have already seen a curve which shows 
the relation of line voltage to distance of transmission for 
these schemes. The power of these transmissions is, with 
very few exceptions, obtained by means of Pelton water- 
wheels or turbines from — water. 

The second Table gives a few examples of alternate- 
current power transmissions that are in use or just coming 
into operation in different parts of the world by the three 
principal systems. ~ 

I cannot conclude without expressing my thanks for the 
courtesy that I have met with in obtaining information 
on many points in connection with this paper from the 
British Thomson - Houston, the General Electric of 
London, and the Westinghouse companies. 





Coat - Mintne Procress—The increase in the annual 
production of coal in the United States during the last 20 
years is estimated at 115,700,000 tons. The correspond- 
ing increase in the annual coal production of the United 
Kingdom was 61,700,000 tons; of Germany, 47,500,000 
tons ; of Austria and Hungary, 18,700,000 tons ; of France, 
10,400,000 tons; of Russia, 6,200,000 tons; of Belgium, 
$,500,000 tons; and of Canada, 1,800,000 tons. Con- 
sumption appears to have kept pace with this prodigious 
increase in production. 





AMERICAN ARTESIAN Borges.—Tke New South Wales 
Minister for Mines has received a report from the super- 
intendent of public a and artesian boring, 
informing him that Mr. A. G. Creed, the contractor con- 
cerned, has struck artesian water at the Eureka bore, 
oe 14 miles south of Walgett, on the Coon- 
amble road, at a depth of 1497 ft. The flow is estimated at 
2,000,000 gallons per day, the temperature being 102 deg. 
Fahr. his bore was commenced on December 21 
last, and 120 working days were occupied in sinking the 
1497ft. As the drill is still in the water-bearing rock, it 
is not intended to cease boring for the present. In con- 
nection with the Gil Gil bore, it may be mentioned that 
this is now down to the contract depth of 3033 ft., being 
the deepest in New South Wales. As the supply is now 
reported to be over 2,000,000 — per day, it isnot the 
intention of the Minister for Mines to carry the bore any 

er, 
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OComritzp By W. LLOYD WISE. 
GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 

in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

i Specifications may be obtained at the Patent O 
Rate Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 

ve notice at the 0 of opposition to the grant of a 

‘atent on any of the grownds mentioned in the Act. 


ELECTRICAL APPARATUS. 


8228. Siemens Brothers and Co., Limited, and E. 
F. H. H. Lauckert, London. Armatures for Electric 
Generators or Motors. [3 Figs.]. April 18, 1896.—This in- 
vention relates especially to the arrangement of the conducting 
bars and their connections in such a manner as to provide for com- 
plete conductive union of the parte that have to be electricaliy 
connected without interfering with the insulation of the parte 
which have to be kept electrically separate. The figures illustrate 
the connections at both ends of a set of four bars on the one side to 
the Sr, set of four bars on the other side of the armature. 
The periphery of the armature is divided as usual into a number 
of sections, each having a trough-like lining F of insulating ma- 
terial and containing a number of inner barsG, each having an in- 
sulating coating. On these bars is placed another trough-like 
lining H of insulating material and an equal number of outer bars 
K, each having an insulating coating. Theinner bars G are 
arranged in pairs, the one C of each pair being on the one side of 
the armature longer than the other D, so that the ends of the bar 
C project beyond those of D. Inlike manner the outer bars K are 
arranged in pairs, the one A of each pair on the one side of the 
armature being longer than the other B, so that the ends of A 
project beyond those of B, but both A and B are longer than C 
and D. On the other side of the armature the bars are similarly 





made of different lengths, the ends of the one bar of each pair pro- 
jecting beyond those of the other bar of the pair. This projection 
of the alternate ends admits of the connections being soldered to 
each successively without mutual interference. Thus the connec- 
tion d can first be soldered to D, then c to C, afterwards b can be 
soldered to Bandato A. Atthe left end of the armature the 
connection a from the outer bar A has an intermediate part a a! 
connecting it integrally to a1, which is soldered to the shorter 
inner bar A!. The connection from the other outer bar B has 
an intermediate part b b1 connecting it integrally tob', which is 
soldered to the longer inner bar B'. By similar connections 
¢,¢ cl, cl and d,dd', d' the inner bars C and D are connected 
to the outer bars C! and D! respectively. At the right end of the 
armature, the connecting of the bars is similarly effected, but the 
intermediate parts a a' b b!, c cl and dd! of the connections are 
allequal. The projecting ends of the long outer bars A on the 
one side and U on the other are soldered to the insulated plates P 
of the commutator. The connections abcd, a' bl c'd! are all 
coated with insulating material and placed in position together, 
and fixed in any suitable known manner on the armature ehaft, 
from which they are insulated. (Accepted June 3, 1896). 


8660. F. W. Schneider, Triberg, Germany. Con- 
struction of Cells for El c Accumulators. 
[l Fig.] April 24, 1896.—The object of the present invention is 
principally intended for accumulators for use in vehicles, but is 
also suitable for stationary batteries. By this new construction 
of cells the electrodes are pletely insulated from one another 
and from the cell ; shock and disturbance during working are pre- 
vented, and the inconveniences produced by the development of 
gas are avoided. In the bottom of the wooden case g lined with 
lead, celluloid, or other acid-resisting material is arranged a 
serrated plate a of soft rubber, upon which lies, one on the left and 
one on the right, a barh of hard rubber. Upon the three-sided pris- 
matic part of the bars h rest directly the negative electrodes n, 
whilst the horizontal part of the bars h provided witha groove forms 
& support for the hard rubber supports s, which carry the positive 
electrodes p provided with the noses e arranged above the m'‘ddle. 
Also on the negative electrodes-n are provided lateral noses /, 
and between these and the noses e of the pcsitive electrodes p, 
is a serrated bar b of soft rubber which, stiffened by a hard rubber 
tube 7, forms an insulation between the electrodes and the side 
walls of the case g, and serves simultaneously to receive and 
neutralise lateral shock. In order to insulate the electrodes one 
from the other, there is arranged between each two plates an ingu- 








lating plate ¢, which consists of a perforated plate of celluloid or 
other acid-resisting and insulating material stiffened by a hard 
rubber frame. The case g of the accumulator is closed by a cover 
d of soft rubber, which is stretched over the vessel with its 
thickened edge w stiffened by a wire z. For the passage of the 
circuit conducting pins o of the electrodes n and p, the cover d is 
provided with convenient openings. Also a bent tube 1m is ros 
through the cover d in order to allow the gases developed in the 
element to escape freely. These gases may, for instance, be con- 
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ducted in vehicle accumulators to the outer air by means of 
rubber pipes passed over the tubes m, in order that the gases may 
offer no inconvenience in the interior of the vehicle. The cover d 
of soft rubber has the essential advantage over other covers that 
it may be taken off easily and replaced in the same manner as is 
necessary for the controlling of the element. The positive elec- 
trodes pcan be put also directly upon the bars A in the same 
manner as the negative electrodes n. (Accepted June 3, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 





12,356. T. Thorp and T. G. Marsh, Manchester. 
Apparatus for e Production of Heating and 
Illuminating Gas. [2 Figs.) June 26, 1895.—The apparatus 


shown in Fig. 1 comprises a closed vessel or chamber a fitted 
with a gas-tight hopper b at the top, and provided with a pipe c 
for leading off the gas to the reservoir or holder. This pipe c may 
be fitted with a clack or other valve or lead into a main or conduit 
formed with a hydraulic seal. In the chamber is fitted a perforated 
shelf or grating d at a suitable distance from the bottom thereof. 
The bottom e of the chamber is preferably concave or conical 
inside and provided with a small > Sy ng or pipe el. The cham- 
ber is set in an open or closed tank f in which the liquid is con- 
tained, access for the liquid into the interior of the chamber being 
had by means of the aperture or pipe ce! aforesaid. The tank / is 
provided with manholes to facilitate the removal of the residue. 
The liquid in the tank around the chamber may be open to atmo- 
pheric pressure in some cases, and in others it may be sealed to 
the atmosphere, and internal pressure created in the tank. The 
modified arrangement shown in Fig. 2 comprises a tank g fitted 
with a central stand-pipe h and manholes for removing the re- 
sidue. A bell or holder & is placed in the tank and is rendered 
buoyant by means of air-tight chambers 7 or counterbalance 
weights. mare guides within which the bell — ~ | rollers n 
may move ina vertical direction. To the bell is fitted a concave 
bottom o having an aperture p, and at a suitable distance above 
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the bottom is fitted a perforated plate ¢ or grids or gratings or 
equivalent support for the solid substance used for producing gas 
by this system. In the production of gas by this apparatus the 
tank is charged with the liquid to the desired extent, and a charge 
of the solid substance is fed on to the perforated grating or sup- 
port through the hopper or charging hole. In the ap tus 
shown in Fig. 1 the gas production is started by compressing the 
air in the tank f above the liquid by any suitable air compressor 
if the tank is closed, or by filling in some additional liquid if it 
is an open tank. In the apparatus shown in Fig. 2 the gas pro- 
duction is started by lowering the bell till the solid charge comes 
in contact with the liquid. Gas is then evolved, and if not carried 
off as rapidly as produced, its pressure will in case of the fixed 
chamber force the liquid through the aperture in the concave 
bottom into the tank, and in the case of the movable bell lift it 
and raise the solid charge away from the liquid. The area of the 
aperture being small in comparison with the area of the gratin 
and chamber, little or no vapour will be produced from the liquid, 
and consequently ver'y little or no gas is made when the liquid is 
at or near to the level of the aperture, which would not be the 
case if the whole surface of the water were exposed to evapora- 
tion. When the pressure falls the liquid will come into contact 
again with the solid substance by the pressure of the air above it 
in the tank f or its gravity, or by the descent of the bell, so that 
the production will regulate itself in proportion to the gas con- 
sumption. (Accepted June 3, 1896). 

18,995. J. Southall, Worcester. Operat: the 
valves of Gas and O es. [3 Figs.) October 10, 
1895.—A is the supply valve, and B the exhaust valve, having 
their centres on the same horizontal line. Behind the stems of 
these valves a spindle C is revolved in bearings D, preferably by 
chain gearing D! driven by the crankshaft. On the spindle C is a 
cam E fitted on asliding key so as to revolve with C and yet be 
free to move laterally along same when desired, compressing 
light spring F. The face of E forms three cams E!, E?, and E°%, 
E! operates the supply valve A, E?*, which has a double outline, 
operates the exhaust valve B, and E%, which forms cams both on 
ite edge and ore side, assists in performing the governing. 





Between the cam faces and the ends of the valve stems hang 
pivoted strips of metal W to receive the vertical dragging action 
of the cams, and thus prevent the bending of the valve stems. 
G is the governor, driven by a toothed, friction, or band wheel H 
mounted onC. When the engine exceeds its proper speed the 
governor G draws back a spring pawl J allowing a bar K, which 
can be provided with a rubber or leather quieting buffer, to drop 
down between a stop L and the inner end of a short pivoted 
rocking lever M. The lever M has a light spring attached to it, 
causing its outer end, during the normal working of the engine, 
to press lightly against and follow the cam face on the side of E3, 
the inner end of M working in a slot formed in the face of K. 
When, however, the bar K has keen dropped, the inner end of M 
meets a solid part of it, and cannot give to the cam face on the 
side of ES, thus causing E to move bodily along C, compressing F. 
The cam E! now misses the stem of valve A, preventing a charge 
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from entering the cylinder ; and the second outline of the cam E? 
coming opposite the stem of valve B keeps that valve open during 
the next two strokes of the piston. The face of cam E% now 
comes into action as it depresses the outer end of the spring 
ivoted lever N at every revolution of C. When the governor 
bar K has dropped, N lifts it up again into its original position, 
where, if the speed of the engine has sufficiently dro , the 
wl J again engages with it and holds it up, allowing the lever M 
ape Hy and the cam E by the aid of the spring F to move laterally 
along C — to its original position to perform ite normal 
operations. If it is desired to control the time of the ignitions, 
any known form of valve R can be used, and can be operated by a 
further cam V fitted on the spindle C. O is the exhaust outlet, 
P the gasinlet, and Q the air inlet, S being a hit and mise ventilator 
keptin position by a flat spring T for regulating the amount cof 
air sdmlived to Q through the flap valve W1. (Accepted June 3, 
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GUNS AND EXPLOSIVES. 


14,118. C. H. Baxter, Sandiacre, Derby. Projec- 
tiles. (7 Figs.) July 24, 1895.—The invention relates to an 
improved construction of projectile which is capable of being 
fired either from a smooth-bore or from a rifled gun or firearm, 
the object being to obtain great accuracy of flight, less resistance 
to its passage through the air, and greater penetrating power. 
According to this invention the entire body of the projectile is 
formed of two twisted threads or blades a; that is to say, its 
shape is similar to what would be obtained by the twisting of a 
ri of metal upon its own axis, thereby producing a body 
without any cylindrical centre, and somewhat in the form of a 

rtion of a twisted auger or twist drill. The projectile may be 
‘ormed, as shown, a8 a solid shot, or it way be formed with a 
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central longitudinal cavity for the explesive to enable it to be 
used as a shell, in which case it may be formed of greater thick- 
ness than that shown, in order to provide a larger chamber or 
cavity for the explosive. The periphery or edges of the threads 
or blades a may be made smooth as shown, to enable the projec- 
tile to be fired from a smooth-bore gun ; or the projectile may be 

rovided with soft metal studs or projections on the edges of the 

lades or threads to fit into the grooves of a rifled gun. The 
threads or blades a are preferably curved off at the fore end a! of 
the projectile, to facilitate the action of the latter, both in passin 
through the air and in penetration, but if desired the fore end a 
may extend the full width of the projectile, and be either flat or 
wedge form. A sabot b is fitted to the rear of the projectile, pre- 
ferably in the manner shown. (Accepted June 8, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 


8759. T. Keetman, Duisburg. Germany. Chain 
Swivels. (2 Figs.) A 25, 1896.—Chain ower as at pre- 
sent employed, have the disadvantage that they do not enter or fit 
in chain wheels, also that if strained beyond a certain limit they 
become stiff or jammed, so that they can no longer rotate. 
Furthermore, the welds cause the breaking limit to reached 
with a load that is much smaller than can reasonably be expected 
in view of the usual stresses occurring in ordinary work. Now 
this invention relates to a chain swivel in which there are no 
welds, and the constructive length of which is scarcely half of 
that of the swivels hitherto employed, and both its length and 
breadth is equal to that of the chain with which it is intended to 
be ured. In consequence of these characteristics, this swivel is 
enabled to work with ease upon smooth pulleys as well ag upon 
toothed or receseed chain pulleys, whilst the gaid swive] wil] never 
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become stiff or jammed, even though the load thereon should 
reach the breaking strain. The new chain swivel is illustrated by 
the annexed two figures. The stirrup-sbaped piece or bow a of 
the swivel has originally the shape indicated by dotted lines in 





Fig. 1. It is slipped with ite bored-out hole c over the shoulder or 
collar d of the shank of the swivel eye b, and is then set up as 
shown by Fig. 2, so that it emb the shoulder or collar of the 
shank of the swivel eye }, and prevents it being pulled out of the 
swivel bow a. (Accepted June 8, 1896.) 


MINING, METALLURGY, AND METAL 
WORKING. 





14,249. O. Imray, London. (2. Mannesmann and M. 
Mannesmann, Remschied, Germany.) Process of Rollin 
Tubes Step by Step. [5 Figs.) July 26, 1895.—This inven- 
tion relates to improvements in the method of rolling tubes on 
mandrils by a step-by-step movement of the work relatively to 
the rolls as described in the specifications of Patents No. 3371 of 
1891 and No. 4050 of 1891. With the object of rolling the work 
with the least possible expenditure of power, and with the smallest 
possible pressure between the rollers and the mandril, or with 
the least possible transverse extension of the material when rolling 
it out longitudinally, or of completing as great a length as possible 
of the tube at each pass of the rolls, there are employed rolls 
formed with a steep conical portion or with a short portion of in- 
creasing radius. This increasing portion inacting upon the work, 
serves to squeez? a certain amount of material from off the cylin- 
drical but still rough portion of the work, and then bearing upon 
or against the shoulder thus produced as an abutment, or taking 
into the contracted portion, serves to drive a wave of material in 
front of it, this wave travelling from the large end of the cone 
down towards its small end, and thus preventing the steep cone 
of the work fromelipping. Fig. 1 shows the working parte of two 
co-operating rolls, the work and mandril being situated bets een 
them in the position which they ocoupy just after the periodical 
bite of the rolls upon the work. Fig. 2 shows the rolls after they 
have rotated somewhat farther. a,a are the rolls; 7 is the work ; 
d is the mandril. In Fig. 3 the work + with mandril d is shown 








n section between the rolls a,a. The rolls have each two bulges 
or enlarged working portions a1, a2, a3 which are preferabl 
similar to each other, and act to prees the work upon the mendrll 
and to draw out the work by means of the pressure between the 
rollers and the mandril. Between the portions a3 and a! there 
are formed in the periphery of the rolls, recesses which release 
the work when they come opposite to each other. The working 

rtions of the rolls consist of two parts ; from a2 to a3, the base 
Foes of which are circular arcs concentric with the axis of the 
rolls ; from a! to a2 there is a short enlargement of the working 

rtion, or asteepcone. The rounded bulge of this enlargement 
— a’ to a, or the steep cone or conoid, acts in Fig. 1 to im- 
press itself into the work 7, and to squeeze off a short ay of the 
material, and thus produce a wave w of material which is caused 
by the rolling or rotation of the rolls a to travel along the mandril 
d. As shown in Fig. 2, the working portion of the roll, which is 
concentric with the axis, draws out this wave, and smooths the 
tube on the mandril. In Figs. 4 and 5, instead of the short en- 
largement of the working portion, or of the steep nipping cone a’ 
to a2, the rolls have slightly rounded edges k' and k2 which im- 
press themselves into the work. In Fig. 4 the first edge i is 
shown as it impresses itself into the work, whilst in Fig. 5 the rolls 
are shown as having rotated farther, allowing the edge k? to im- 
prees itself in the work. The main contour of the working por- 
tion from k' to k2 is a circular arc concentric with the axis. (4c- 
cepted June 3, 1896). 

2946. H. H. Lake, London. (Hawkins Steel Company, 
Limited, Detrcit, Mich., U.S.A.) and Refining 
Iron. (2 Figs.) April 28, 1896.—The invention relates to a 
process and apparatus for purifying and refining iron, and pro- 
ducing thereby the homogeneous metal having the properties of 
steel. The process, broadly described, consists in conducting the 
molten metal as obtained from melting in a cupola, or as obtained 
directly from the blast-furnace, into a reverberatory flame cham- 
ber, and subjecting it therein in a divided state to the action of 
concentrated jets or currents formed of superheated steam, air, 
and the highly heated carb ducts of combustion, 
then thoroughly eliminating the impurities and decarbonising the 
metal by puddling the molten mass in a reverberating chamber to 
a point less than balling. The oe for carrying out the 
invention comprises a cupola A (or furnace for making cast iron) ; 
a tap B; a lead or discharge pipe C; a hotwell D into which the 
molten iron from the cupola or furnace is discharged ; and a con- 
tracted discharge spout E from the bottom of the well, arranged 
to discharge the metal in a spray or thin sheet. F is a reverbera- 
tory chamber intervening between the bridge and the hearth of a 
puddling furnace, and forming a downtake for the products of 
combustion on their way from the furnace G to the puddling 
chamber H, and so arranged as to concentrate the heat as much 
as possible = the molten stream of iron discharged into it from 
the spout. I, I are puddling holes ; J is the furnace tap ; K is a 
boiler for furnishing steam ; L is ee TTO HY oil burner or 
other source of heat for the boiler. is a coil of steam pipes 





located in the walls of the furnace to superheat the steam from 
the boiler; N is a steam head in the bridge wall, and provided 
with one or more jets N' for dischargiog superheated steam into 
the reverberatory chamber F; and Q is a like head above the 





chamber, and provided with one or more jets 0! for injecting air 
into the chamber F. Molten iron of a desirable low percentage of 
carbon being produced from the furnace or cupola A, and dis- 
charged therefrom into the well D, it is allowed to drip therefrom 
through the spout E into the reverberatory chamber F. Here the 
sheet or spray of molten metal passes directly across the path of 
the flaming products of tion, and by the reverberatory 
action of the chamber F its temperature is raised to and main- 
tained at a white heat, while simultaneously therewith a concen- 
trated current or jet of air and supérheated steam is directed upon 
it. The molten metal, after being subjected to this action, col- 
lects on the hearth of the puddling chamber H, and there i: is 
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worked (preferably using oak saplings) in such a manner as to 
remove alt the slag and secure thorough puddling to a point less 
than balling, and until the desired condition of the metal is 
realised, which may be determined by removing test spigots at 
intervals. The concentrated jets of steam and air decarbonise the 
metal and act upon the various impurities in a manner to permit 
their subsequent elimination in the form of slag, thereby leaving 
a homogeneous product which is admirably adapted for producing 
articles for which steel is or may be adapted, and which may be 
obtained with any desired percentage from the chemically pure 
metal tothe percentage in steel having the maximum chemical 
combination with carbon. (Accepted June 8, 1896). 


PUMPS. 


12,026. J. E. A. Gwynne and J. Ingham, London. 
Machinery for Pumping Gaseous or other Fluid. 
(3 Figs.) June 20, 1895.—This improved pumping apparatus 
consists of a cylinder a provided with an inlet port 6 and an 
outlet port. The cylinder a has ends or covers d!, 2 ; e are bosses 
carried by the ends d!, d2, and placed eccentric to same. / is a 
roller, the axis of which g is carried in bearings in the bosses e. 
The roller / is turned so that a portion of its periphery is in con- 
tact with a portion of the interior of the cylinder a, whilst the 
axle g is supported in the bosses ¢, and the ends of the roller 7 
are in close contact with parts of the inner sides of the ends d', d?. 
The roller f has three al slots i planed out at equal distances 
— extending throughout the length of / ; accurately fitting the 

lots i are the slides j provided with the nose pieces or slips k, 
and springs behind to insure close contact between these nose 
pieces k carried by the slides j, and the interior of the cylinder a ; 
also between similar nose pieces provided at the opposite edges 
of the slides j and the outer surface of the projecting bosses or 
sleeves 1 formed on the ends d!, d2. The roller f is bored out in 
its interior so that its inner surface is in contact with the outer 
surface of the borses / whilst its outer surface is in contact with a 
portion of the internal surface of the cylinder a. One cylinder 
end d! is provided with a port m communicating through the 
opening with the space between the outer surface of roller / 
and inner surface of cylindera. The passage m also communi- 
cates through the opening o with the space in the interior of the 
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roller f. In like manner the end d? is provided with a passage p 
which communicates with the interior of the roller f through the 
opening g, and also through the opening 7 with the space between 
outside of roller f and inside of cylinder a. By means of this 
arrangement the gas enters the apparatus by the inlet branch b, 
one portion of which is carried by the slides j through the space 
between the outer surface of roller f and inner surface of cylinder 
a, and discharged by the outlet branch c. Whilst another portion 
of the gas passes through the opening 7 into the passage m, thence 
through the opening o into the space in the interior of the roller 
Sf, and — from the end at which it was admitted into this 
8 on the iaterior of the roller / through holes sin the dia- 
phragm ¢ forming part of the roller f towards the other end of 
the roller jf, it is carried by the slides j projec within the 
interior of the roller f to the openirg q through wi it passes 
through the passage ps and thence through the opening r into 
the space outside roller / whence it is discharged through the 
outlet branch c. The slides j are so arranged that at the instant 
when the gas is being carried under maximum presgure in the 
space between the exterior of the roller f and the interior of the 
cylinder a, the gas in the space in the interior of the roller / is 
being carried by the slides projecting within the interior of ‘the 
roller f under minimum pressure, and vice versa. Thus there ie 
a tendency to equalise the intensity of the pressure of the fluid 
within the said spaces at any instant, and thus obviate sudden 
fluctuations in pressure, (Accepted June 3, 1896), 





RAILWAYS AND TRAMWAYS. 


19,983. E. Murrell, Budnera (Berar), British India, 
Means snd A tus for Coupling and Uncoupling 
Railway Vehicles. (3 Figs.] Ootober 23, 1§95.—This in- 
vention relates to a ‘‘ combined coupler and coupling,” having for 
object to obviate the necessity of a man going between the buffers 
of two railway vehicles, according to the present practice, for the 
mag of coupling or uncoupling such vehicles. Lever A will 

ift or lower the coupling link B, and thereby couple or uncouple 
the vehicle. When coupling, the slack may be taken up by the 
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drawbar regulating wheel C, which, when manipulated, will all 

of the deawbar hook being drawn in, being rom out in the poeta 
manner when uncoupling. The wheel C, when turned, moves the 
traversing-box E by means of the screw F, which is worked by 
the worm and wheel G. When the buffers of the vehicles are 
compressed, the spring H on the coupling B will also compress 
and thereby shorten the coupling B, and when the compression is 
taken cff the buffers, the spring H will at once extend the coupling 
link Band take up the slack. (Accepted Moy 28, 1896). 


TEXTILE MACHINERY. 


7360. W. H. Inslee, Kilbowie, Dumbarton. (Zhe 
Singer Manufacturing Company, New York.) Sewing Ma- 
chine Shuttles. [4 Figs.) April 7, 1896.—This invention 
relates to an improvement in the sewing machine shuttle covered 
by Letters Patent No. 14,124 of 180. A denotes the shuttle pro- 
vided with the pin or stud ) having a reduced portion or neck 
formed by an annular groove in said pin or stud, and beyond said 
neck is a head b! the outer surface of which is rounded. B is the 
bobbin case having a central sleeve fitting over the pin b of the 
shuttle, and having in ite outer face an undercut recess receiving a 
locking elide c and a lever or latch d which may be pivoted to said 
slide by being hooked thereto, and which has, adjacent to its 
pivot, & small projection or portion d! which enters a slot or 
recess b? in the bobbin case. The slidec has an opening e of 





proper size to admit of the passage of the head b' of the pin L, 
said opening being made er at one end so as to cause said 
slide to engage the neck or reduced part of the said pin when the 
slide is forced forward into locking position by the spring g which 
is housed in a recess in the bobbin case, and which presses 
against a lug f on said slide. When the bobbin case is to be 
removed from the shuttle, the operator, by the pressure of the 
finger on the free end of the latch or lever d, turns the latter 
outward or upward to the position shown in Fig. 3, and the part 
@ of said latch or lever, bearing against the inner wall of the slot 62, 
forces the slide backward against the stress of the spring g, and 
brings the larger of the opening ¢ in said slide into register 
with the head b! of the pin b, so that the bobbin case is now free 
to be removed from the shuttle, the latch or lever d serving as a 
handle by which the said bobbin case may be conveniently pulled 
outand held. (Accepted May 28, 1896). 


13,005. J. Monks and R. N. Bush, Chorley, Lancs. 
Hea’ D: Cylinders. [4 Figs.) July 5, 1895.—This 
invention relates to improved means for heating the cylinders of 

es used for drying fabrics and the like, by means of gas in 
place of steam. The improvements consist chiefly in the use of a 
gas pipe having a number of jets arranged inside the cylinder. 
The gas pipe a has connected to it a branch b which passes into 
a shell or cylinder A and forms a part of the axle on which the 
cylinder is supported. The pipe d is fixed in 4 bushing c on which 
can loosely revolve a spider d which forms the end of the drum or 
cylinder A. A corresponding spider d! at the other end revolves 
loosely on the bushing c' fixed on a shaft d!. This shaft b' carries 
bosses ¢, an extension e' of which abuts against the bushing c and 

















incloses the end of the pipe b. The space between the ends of 
the pipe b and shaft b' forms a gas chamber with which connect 
bipes J which supply gas to the pipes g provided with burners or 
orifices. The ends of the pipes g may have a Bunsen device for 
mixing air with the gas. The pipes g are supported by disce h 
secured to the bosses ¢, such discs being connected by an inner 
shell i so that the gas burns in a space which is inclosed by the 
discs h, the shell i, and cylinder A. The heat is thereby confined 
to a comparatively small space so that it may act most effectively 
yam the cylinder A, which revolves freely, while the pipes /, 9, 
discs h, and shell i are stationary. Air to support combustion 
will enter through the space left between the discs h and cylinder 
A, through which also the products of combustion will escape. 
(Accepted May 27, 1896). 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of ENGINEERING, 35 and 36, Bedford: 
street, Strand, 
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MODERN THEATRE STAGES.—No. XIII, 
By Epwin O. Sacus, Architect. 
Smatt Woop anp Iron Sraczs. 

In the preceding chapters the examples have 
been taken from theatres in which the dimensions 
are large, or at least generally above theaverage. I 
now propose devoting two articles entirely to minor 
stages, such as are to be found in the smaller pro- 
vincial towns of the Continent. I have chosen an 
Austrian stage, a German stage, and two French ones 
to serve as examples, and have supplemented this 
selection with a second French stage, a miniature 
one of a somewhat unique description. Salzburg 
and Tilsit are the towns from which the Austrian 
and German examples are taken. M. Planat’s type 
of stage and the stage at Evian form the third 
and fourth examples, and the famous theatre at 











series of traps, with some few additional traps! 


at the front and back. Commencing at the 
proscenium opening, on either side of the stage 
are placed the slits or ‘‘kulissengassen” for the 
curtain wings, supported upon chariots and poles, 
which are made to travel only a short way into the 
proscenium opening. In the centre of the stage is 
placed a small trap, not quite so large as the 
‘Sorave trap” of the English stage, and this 
opening is used fora single ‘‘ table trap” worked 
up and down by counterweight and windlass. 
The first trap, which extends in length right across 
the stage, represents a ‘‘slider” (German, ‘‘cas- 
settenklappen ;” French, ‘‘trappillons’”’). The 
flooring is divided into four sections, and all four 
together do not open as wide as the proscenium 
frame. After the first ‘* cassettenklappen ” 
there are two chariot slits (‘‘ kulissengassen”’), 
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g Fig. 192. 























Section A.B 2 








Fig. 191. 


3594.6 


Le 
Section C.D. 
| sam 








the Monte Carlo casino affords the special in- 
stance of miniature stage construction. I will 
not in any way attempt to classify the designs, 
as my illustrations are in this instance primarily 
given to show what has been done for institutions 
of limited size and means, rather than to explain 
systems which are treated far better in connection 
with the presentation of larger stages. It will, 
however, be distinctly seen how the so-called 
German stage differs from the French stage in its 
main lines, and how differently similar require- 
ments are fulfilled by different designs. In this 
article the German examples will be given, and in 
the next the French ones. 


Tae Satzpura THEATRE STAGE. 


The Salzburg Theatre affords a small example of 
the composits order of wood and iron stage 
machinery, with an under-stage of wood and a top 
stage of iron construction. The engineer who 
designed this stage, and from whose drawings 
these plates have been prepared, is Herr Brett- 
schneider, of the Vienna Court Play House, and 
although the stage was not carried out exactly as 
shown by the diagrams, yet they in every way 
illustrate the principles observed by this well-known 
expert in designing the appliances for small stages 
of this class, the difference only being in matters 
of detail. 

The floor plan of the stage consists—as will 
b>: seen by Fig. 187, annexed—of three complete 
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Figs. 190 anp 191. ARRANGEMENT or IRON FRAMED CHARIOT. 
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Fic. 192. Detaits or Pots. 


one of which stops short either side at 
a slight projection beyond the wings, the 
other extending in a continuous line across the 
whole width of the working stage. These two 
chariot-slits are followed by a bridge (‘‘ versen- 
kung,” ‘‘rue’’), the floor of which is divided into 
eight sections. On proceeding ‘“‘up” the stage the 
next opening is another line of ‘‘ cassettenklappen,”’ 
which, however, when open, make a larger ‘‘ slider” 
than the first one, the dimension being equal to 
the measurement of the proscenium opening, 
whilst the first one was less. The two chariot slits 
again follow. In this manner practically three 
sequences or ‘‘plans” of traps are arranged, 
though after the last bridge there is only one wing- 
chariot, and no slit for a chariot going the full 
width of the stage. The chief feature in the 
general plan is the variation of the lengths of the 
traps in the different sequences, no set having all 
three kinds of traps of the same length as any 
other set, and there is no doubt that this provision 
has to be made on account of the limited space 
requiring a maximum variation in the actual posi- 
tion of individual openings, without undue com- 
plication to the simple lines of construction. 

As shown by the sections, Figs. 188 and 189, on 
page 134, the floor of the Salzburg stage is supported 
by wooden uprights from under each wooden joist ; 
there is only one ‘*‘ mezzanine” level, which is used 
for the tram lines of the chariots. A small exca- 





vation forms the ‘“‘cellar” or ‘‘ well” under the 


centre or working portion of the stage, and in this 
respect the section resembles the arrangement of 
the English wooden stage, in which great economy 
is observed in excavation. The transverse section, 
Fig. 188, gives a detail of ‘the chariots carried out 
in wood with a wooden pole-ladder, but in some 
special diagrams, Figs. 190, 191, and 192, annexed, 
I have shown Herr Brettschneider’s design for 
an iron chariot in full detail, with the ‘‘ coulissen- 
leiter,” or pole, and the manner of attaching it to 
the chariot. The drawing of this pole also explains 
the method by which the scenery is attached. I 
may mention that the poles for the curtain wings 
are higher than the other poles in the scheme. 

To return to the ‘‘ under machinery ” of the Salz- 
burg stage, it will be noticed on the sections, Figs. 
188 and 189, page 134, that the ordinary kind of 
wooden sloats are used, but that they are raised on 
an iron windlass worked by acrab. Long wooden 
shafts, of which there are three sets, are employed 
in raising the sloats. The table trap on the left- 
hand side of the transverse section is raised in a 
most primitive way by drum. To each ‘‘ versen- 
kung ” (‘‘rue” or bridge) there is a framed bridge 
of wood made to rise and fall in the usual way. 

The machinery and fittings above the stage are 
almost entirely of iron. Three tiers of galleries 
form the ‘‘ flies,” and upon these are placed the 
‘*tricks” for creating the thunder, wind, lightning, 
and rain. There are hanging bridges connecting 
each tier of flies, and on the middle tier are placed 
the pulleys from which the sky borders are hung. 
There is no drum or shaft used overhead to work 
these borders, all the working lines being collected 
over a centre pulley, and being then taken off to a 
shaft in the flies. The ‘‘cloths” are raised in « 
similar manner by pulleys placed in the gridiron 
floor level, and they are worked from a shaft in the 
flies and balanced by counterweights. In Fig. 188 
is shown the iron ‘‘ traveller,” which works from 
a tramline under the gridiron floor; this view 
sufficiently illustrates Herr Brettschneider’s method 
of constructing this invaluable appliance, on which 
so much of an effect in which ‘‘ angels” or doves 
are concerned depends. 

The means of attachment used for the sky 
borders and cloths is worthy of note. The usual 
method is to nail the canvas into wooden battens 
round which the ropes are fastened by the scene 
hands. In this scheme they are fastened to an iron 
rod over which straps are passed with “jaws” to catch 
a wooden roller on which the canvas is mounted. 
This method enables a cloth to be quickly detached 
from the working ropes and another scene attached, 
a matter of great importance on a small stage. 
Another advantage is that’ there is no difficulty in 
getting a cloth to hang straight, whereas in the 
old method, with hemp ropes to be tied and untied, 
there is often much waste of time before a cloth 
can be made to hang as it should. 

Taken as a whole, it will be seen that there is 
much of practical use in the small Salzburg stage 
which could well be adapted for our metropolitan 
or suburban theatres, in which but a limited super- 
ficial area is available for the ‘‘ back of the house.” 


Tue Tirsrr THEATRE SraGE. 

Engineer: Brandt, of the Berlin Royal Opera, 
was the designer of the stage of the Tilsit Theatre, 
which is a small example of a German wood and 
iron mechanism, the lower part again being carried 
out entirely in wood, while iron is largely em- 
ployed in the construction of the upper portions. 
We shall have frequent occasion to refer to Herr 
Brandt’s work when describing the advanced 
systems of hydraulic stages. The present example 
only represents the elementary lines he adopts for 
the small stages in which manual labour is alone 
used for moving the scenery, and where all manner 
of restrictions in respect to funds and space have 
to be contended with. 

As will be seen from the plan, Fig. 195, on page 
135, the sequence of the floor of the Tilsit stage is 
as follows: The stage is divided into three ‘‘plans,”’ 
consisting of a ‘‘rue,” a ‘‘trappillon,” and a 
‘“‘costitre,” to use the French expressions. The 
stage, of which two sections are given in Figs. 193 
and 194, on page 135, is 10.60 metres wide, and as 
the traps work to a width of 9.0 metres, there is 
little or no room for side working. The proscenium 
is 7.0 metres wide, so the wing walls of the 
proscenium are extremely small. There is but 
one ‘‘ mezzanine” level and no ‘‘cellar,” or, to be 
more accurate, there is a ‘‘ cellar” and no “ mezza- 
nine,” the cellar floor being used for the ordinary 
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STAGE OF THE TILSIT THEATRE 
CONSTRUCTED BY HERR BRANDT, OF BERLIN. 
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purposes of a mezzanine. Above the stage are two 
tiers of fly galleries, one rather below the top of 
the proscenium opening, the other far up, close 
under the ‘‘ gridiron” floor. 

Along the back wall of the stage is a gallery 
which can be used for communication. The cir- 
cular staircases in the back corners of the stage are 
in very practical positions, and the full depth of the 
stage up to the back wall is hence available for set- 
ting the scenery. 

The whole of the top scenery of the Tilsit stage, 





I would add, is worked by ropes passing over 
pulleys, five in number, in the gridiron floor, these 
ropes being collected over a pulley at the right- 
hand top corner of the stage fixed to the under- 
side of the roof trusses. The ropes descend to 
the counterweights on the stage level. 

I shall postpone going into detail as regards Herr 
Brandt's fittings until I have the opportunity of 
describing one of his larger stages, in which, I should 
perhaps add, he now almost invariably uses hy- 
draulic power for the ‘‘ under machinery.” 


Fig 194 











WEST RIDING RIVERS POLLUTION. 
RIPaRIAN INTERESTS. 
(Concluded from page 88.) 

WE have touched upon the question of (b) Steam 
Use incidentally in dealing with the water power 
interest. One moment’s consideration suftices 
to show the vast, almost infinite disproportion in 
value between them. While water power on the 
West Riding rivers is reckoned by hundreds, steam 
power is reckoned by scores of thousands ; steam 
power, thatis, serving riparian interests only. The 
import of this lies in the fact that all highly polluted 
waters, and especially where that pollutionis strongly 
impregnated with acid, are costly and dangerous 
to boilers. The effects are twofold : first, the acids 
corrode the metal; and, second, the sedimentary 
pollutions cause deposit, hinder the generation of 
steam, and increase the danger of explosion. That 
these rivers largely contain acids is well known. 
In the woollen districts the dye-wares processes 
consume much acid. In the iron districts about 
Sheffield, in Halifax, and in other towns, diluted 
muriatic acid, a most corrosive liquid, is largely 
discharged from the wire-drawing works, and has a 
destructive effect on boilers. In their petition 
against the Dewsbury and Barnsley Bills, the 
Sheffield steam users laid special emphasis on the 
facts of these acid pollutions, alleging the pernicious 
effect of withdrawing any portion of the clear 
water. Moreover, the volume of ochrey water 
discharged by the coal and ironstone mines on the 
Upper Don and its feeders is, as has been already 
been said, continuous. The bicarbonate of ircn it 
contains permanently discolours the current, and 
has a most corrosive effect on the boilers. In his 
evidence against the Barnsley Bill last year, Mr. 
J.D. Ellis, chairman of Sir John Brown and Co., 
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stated that they were unable to use the Don water 
for many of their boilers by reason of its fouling. 
Under the new Sheffield Act, all the chief ochrey 
feeders in the catchground will in future be 
diverted into a single channel, and discharged 
at a single point into the Little Don. If the dis- 
charge of this noxious water be continuous, as it 
must be, so also should be that of the pure com- 
pensation water which is so necessary for dilution. 
The temporary drying up of the stream concentrates 
both the acids and the pollutions ; whereas, on the 
contrary, the continuous flow of fresh water dilutes 
both. The doubled flow for 12 hours is not a benefit, 
but the reverse so far as the sediment is concerned, 
and of course is no more utilised down the river 
by the steam users than by the millowners. 
Sheffield is an instance of this. When the Ewden 
appropriated area, the stream from which will be 
intermittently compensated, is in use, the bulk of 
the compensation water will pass through Sheffield 
after midday. 

(c) Trade Use.—What applies to steam use applies 
still more forcibly to many branches of trade use, 
as, for instance, the scouring, dyeing, and washing 
of wool and other fibres and fabrics, and paper- 
making. The volumes of river water used for this 
purpose are immense, it being no uncommon thing 
fora single firm of woollen manufacturers or paper- 
makers to use half a million gallons of river water 
daily. Again, the great iron and steel industries 
in Sheffield use still more, and although purity is 
not so important here, yet from a sanitary point 
of view itis moreso. Anextract from the Shettield 
evidence against the Barnsley Bill in the Lords’ 
Comniittee last year was conclusive on this point. 

Mr. J. Utley said that during the recent visit of 
the Duke of York, the royal visitors went over the 
great works of Charles Cammell and Co., but they 
were not asked to witness the process of hardening 
steel plates because of the tremendous amount of 
noxious water that would have to be used, which 
they thought would not be safe. If not safe for 
great personages, it cannot be safe for the humble 
workers themselves. There can be no doubt that 
the negative pollution due to the prolonged ab- 
straction of compensation water under the inter- 
mittent system, is one great cause of this intense 
foulness in dry weather. Once more the con- 
tinuous flow of pollution into a stream carries 
with it the absolute necessity of a continuous flow 
of pure water to balance the abstraction. 

Other trades there are in plenty, all having an 
interest in the natural flow of running water, as, 
for instance, tanners, fellmongers, brewers, malt- 
sters, &c., but enough has been said to show the 
absolute insignificance of the water power interest 
—and that of the upper section of the river only 
—as compared with the innumerable other trade 
interests which are yearly waxing bigger and bigger 
as the former grows less. We now come to 


2. AGRICULTURE. 


It is obvious that agriculture is, and ever will be, 
largely interested in running water. At no single 
point is that interest so concentrated and valuable 
as that of great manufacturers and others in towns, 
but its interest is practically continuous, beginning 
at the source, and ending only at the sea. And if 
the interest of the lowland section of a stream in 
any one out of a score of strong feeders is compara- 
tively small, yet that interest covers the whole of 
them, and in every case is prejudiced by the adop- 
tion of a principle which, when applied to most of 
the best feeders, will by degrees render it practi- 
cally stagnant water for the best part of its exist- 
ence. 

The agricultural uses of a river are chiefly : 

(a) Asa boundary or fence. 

(b) Asa means of watering cattle. 

(c) For irrigation and warping lowlands. 

(a) Boundary.—In its natural state a river is a 
boundary, being generally a division not only be- 
tween tenants, but also between owners. By the 
intermittent flow this use is prevented in the upper 
sections of a stream. A very moderate current 
suffices to prevent cattle from straying across a 
stream, and though the minimum flow usually will 
not, such minimum flow is of rare occurrence, and 
can, to some extent, be guarded against. Nothing 


short of a new fence can, as a rule, effectually pro- 
tect a boundary stream which is emptied of its 
principal water once a day. When we come to the 
question of 

(b) Watering Cattle, we find that although the 
river may still be a fence in its lower reaches, yet 





its pollution, heightened as they are by the inter- 
mittent flow of compensation water, often renders 
it necessary to fence it off on both sides, to prevent 
cattle from straying, not across, but into, the river 
and drinking its poisonous water. At a meeting 
of the West Riding River Board, held on March 20 
last, the chairman emphasised the importance of 
two letters complaining of the pollution of a brook 
at Swallow Nest, in the Doncaster rural district. 
One of these was from a farmer, who stated that 
during the past 18 months he had lost cattle and 
horses to the value of 200/. through their drinking 
water from the running stream on which every 
field in his farm abutted. The veterinary surgeon 
who attended the animals informed him that there 
was no other cause of death, and that once the 
water got into their systems there was no remedy. 
The chairman stated that he understood that the 

isonous effect was constantly occurring in the 
West Riding, and that this is so is an undoubted 
fact. 

The injury accruing to human beings from eating 
the flesh of cattle fed on the banks of such streams, 
which, though not poisoned outright, are killed 
before the water has produced its full effect, cannot 
be estimated. We violate nature in one item, and 
think we may hold her avenging hand ; neverthe- 
less she exacts the full penalty. We poison our 
flood at its source, and shudder at the spread of 
cancer and other mysterious complaints. The posi- 
tive pollution is the basis of the injury, but un- 
doubtedly the negative pollution of denying to the 
river the fullest dilution of its poison, makes its 
effect more deadly. 

(c) Irrigation and Warping.—Water irrigation 
is by no means common in the West Riding, and 
no great stress need be laid upon it ; while warping, 
which is the admission of large and continuous 
volumes of river water, heavily charged with rich 
sediment, on to the surface of low-lying lands, in 
order that such sediment may be deposited to the 
depth of 3ft. or more, is only carried on where 
the river water, though not salt, is within reach of 
tidal influence. Still, while not. relatively of great 
importance, continuity of flow is a benefit to both 
interests. 

3. NaviGaTION. 

This is a great interest ; it comes next in degree 
in point of commercial value to that of agriculture. 
It is an interest which essentially demands a con- 
tinuous flow, a flow as nearly equalised as possible. 

The nearer uniformity of level can be secured in 
a canalised stream—for that is the sense in which 
the term ‘‘ navigable’’ is here used—the better the 
traffic can be worked both upstream and down- 
stream, such level being the normal level fitted to 
the draught of boats. Even a few inches in the 
height of a weir is often of the utmost importance, 
and a dispute on this small difference in the level 
of lock and weir sills has led to costly litigation. 
Every stream in the Riding is a feeder to a canalised 
river, but owing to the singular fact that the stand- 
ing order limit of all special notices of intention to 
divert water ends at any navigable stream, it has 
been often assumed in practice that the owners of 
a navigation have no interest to be compensated. 

Also, from a sanitary standpoint, all the West 
Riding navigations are interested in continuity of 
flow, the state of the rivers often becoming so bad in 
years of drought that the effluvium is a direct cause 
of disease and death to boatmen and others, as well 
asa hindrance to traffic. Asan extreme instance 
of this, the case of the Bradford Canal may be 
cited. Owing to the intensity of its pollution, the 
canal was unworkable for a considerable period, 
and its use could only be continued by abandoning 
its original source of supply, the Bradford Beck. 


4, AMENITIES AND FIsHING. 


These may be termed the minor interests of the 
rivers of the Riding, although on the upland feeders 
of some rivers they rule. We all know that the value 
of an estate is enhanced by its beauty, to injure 
which is to injure the value of the estate. Nor can 
it be denied that a fine stream is an element of 
beauty, nor that to dry it up, or to materially lower 
its current 12 hours every day, and from Saturday 
afternoon to Monday, is an injury to its beauty. 
Sir Francis Powell’s petition, already cited, shows 
the light in which the total loss of the stream is 
regarded. Nothing short of the purchase of the 
whole estate can compensate that, and a total loss 
on the best days in the week does not demand 
much less, 


The fishing interest is obvious. It may be 





slighted by money-makers who wish to see more 
smoke in their district, and who, when their race 
is run, can say, ‘‘I have amassed a fortune ; I have 
destroyed a stream. Nunc dimittis.” But it is often, 
when combined with the scenery, the principal 
attraction of a largeand valuable property. To this 
interest also a continuous flow is an absolute neces- 
sity for spawning and other purposes. The habits of 
fish, and especially of the trout and the salmon, are 
such that anything like the total abstraction of 
water in a river bed, even for the 12 hours of an 
intermittent flow, is fatal to the spawn lying on the 
clean beds of gravel, one essential condition of 
their vitality being a constant screen or covering of 
pure running water. Below the pure feeders this 
injury does not happen, for the sporting fish do 
not spawn there ; but in streams moderately pol- 
luted, dilution is a necessary of life to the fish in 
their lower sections. 


5. Pustic Hearts. 

This, the last of the great interests in running 
waters, has been already described to some extent. 
Though not originally a legal right, it has been 
made so since the passing of the Rivers Pollution 
and Protection Act of 1876. Until that time the 
public, no matter how largely they suffered from 
the state of a river, had no direct means of redress, 
not being recognised by the law either as to 
damage by positive pollution, or by negative 
pollution of its waters; and even under that Act, 
the right is practically inoperative. For all prac- 
tical purposes in the West Riding, the right has 
only existed for two years, or since the passing of 
the West Riding Rivers Act in 1894. That Act 
recognised that public health demands the free 
carriage of all the matters, liquid or solid, which 
must enter the stream, whether from natural or 
artificial sources, the current at the same time 
being unobstructed by the undue aggregation of 
solids, and unpolluted beyond a certain practical 
degree. 

It is self-evident that all refuse matter must 
directly or indirectly enter the river. Even if 
they are burnt, the vapours cannot altogether 
waste in the air. The rain and dews precipitate 
aerial pollution, visible and invisible, and they 
too must gravitate by pollution and otherwise to 
the running waters. Within the limited area of the 
West Riding there is a population of 24 millions, 
or three human beings to every two acres. From 
this enormous hive, making woollens and other 
necessaries for the whole country, and for a goodly 
share of the world besides, every particle of 
refuse must find its way to the streams, more or 
less purified. The manurial lands must drain there, 
the sewage must drain there, the trade effluents 
must drain there, the beasts and cattle must 
drain there, and the crowded cemeteries, church- 
yards, and other burial grounds must also drain 
there. When science has reached its ne plus ultra 
in the purification of the rivers, still the running 
water will need all the dilution it can get of the 
impurities which must enter. 

It is this fact which destroys the argument that, 
once the river is purified, a duty which, of course, 
devolves upon the Rivers Board, the sanitary need 
of a continuous flow will cease to exist. There 
never will be a time in which the West Riding 
rivers will have become so pure that an intermit- 
tent flow will have ceased to be a source of danger 
to public health. 

Our assessment of. the various riparian interests 
is complete, and enough has been said to enable 
some kind of comparison to be shown as to their 
relative value. 

On the one side is the water power interest, 
which is decreasing yearly, and which, no matter 
what its assumptions have been in the past, is the 
least of all the chief riparian interests here dealt 
with. On the other side are ranged the vast trade 
interests, including that of the steam users and the 
trade users, which are immense, and are yearly 
increasing ; the agricultural interest, of which un- 
happily the same cannot be said, but which, for 
that very reason, demands relief from the checks 
and hindrances of poisonous streams; navigation, 
amenities, and fisheries ; and, fmally, public health. 
These are great odds. 

But, fortunately, the millowners have learnt the 
old Roman lesson that it is lawful to learn from the 
enemy, and have themselves increased the odds. 
It is but the upper section of the millowners, and, 
moreover, even of them, only those who work inter- 
mittently, who demand an intermittent discharge of 
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compensation water. The rest, where they have 
looked carefully into the question at all, no longer 
regard the promoters of a continuous flow as 
enemies, but as friends. Surely, then, we may 
regard the contest between the promoters of the 
two methods of discharge as too unequal to last 
much longer ; and it will not be surprising if the 
capitulation of the Sheffield millowners puts an end 
to it; or at least to anything further than a paper 
opposition to the just requirements of the Rivers 
Board. But in any case the small and transitory 
interest, which is divided, must give way to the 
great and united permanent interests in an equal 
continuous flow. Thus natural rights, like healthy 
seeds, buried in the loam of ages, contain the 
principle of life, and only need the light in order 
to fructify once more. 





ELECTRIO TRAOTION.—No. LV. 
By Puiu Dawson. 


Open Conpuit SysTEMs. 

From the very inception of electric traction in- 
ventors have been seeking to devise some method 
of doing away with the necessity for overhead wires. 
Naturally, the plan of placing the wires in an under- 
ground conduit has been the subject of many inven- 
tions, and so-called ‘‘systems” are numberless. 
The first attempts were failures, electrically and 
mechanically, the trouble being that economy in the 
firat cost was necessary to the promoters, and conse- 
quently the conduits were much too shallow and 
badly drained, and would easily fill up with snow, 
mud, and all sorts of detritus, so that short circuits 
were numerous and excessive leakage of current 
arose. These early conduits were built without suffi- 
cient strength to resist the closing action on the slot, 
due to frost and other strains which come upon the 
yokes in practice. No shallow or cheap open slot 
electrical conduit can ever be successful in northern 
climates at least. 

Within the past few years this has been recog- 
nised, and electric conduit construction has more 
nearly approached the cable system in size and 
strength of conduit and yokes, so that much better 
results have been obtained. Complete systems 
of drainage have been provided, heavy yokes are 
used, and manholes are frequent; in short, the 
electric conduits in operation to-day differ little 
from cable conduits in general construction, though 
possibly a little less expensive in first cost. The 
care taken in the construction of these conduits and 
the perfection of drainage and cleaning are such 
that much confidence is felt by engineers in the 
results which will be obtained. 

The problem is less one of invention than of 
skilful mechanical engineering. Those who are 
most interested in electric conduit construction 
admit that its first cost is such that it will be 
impossible for any except the great metropolitan 
roads to adopt it, for it must be remembered that 
the expensive feature of the cable system—the 
cable conduit itself—is joined to the most expen- 
sive feature of the electric system--the motors and 
power plant thus making up a combination system 
far more expensive than either alone. 

But the open conduit system is not the only 
solution of the problem. Much inventive ability 
has been devoted to the production of several closed 
conduit systems differing more or less in detail, 
but much the same in general principles. In these 
systems the conduits are simply tubes carrying the 
feed wires and the main conductor, all carefully 
imbedded in solid insulating material. These tubes 
are connected to junction-boxes at short intervals, 
in which are placed electro-magnetic or mechanical 
apparatus, which completes the electrical connec- 
tion between the main conductor in the tubes and 
a series of contact plates slightly raised above the 
surface of the ground, whenever the car passes over 
these contact plates. A long shoe carried by the 
car makes connection with the contact plates 
through the motors, and power is thus obtained for 
the propulsion of the car. 

Theoretically this system has many great advan- 
tages, not the least of which are cheapness of con- 
struction, apparent simplicity, and, of course, the 
avoidance of overhead wires. One of the faults is 
the difficulty of keeping the apparatus in the junc- 
tion-boxes in proper working order—some 500 sets 
of these being required per mile of track. This 
difficulty is partially met by the fact that the sliding 
thoe of the car will touch two of the contact plates, 
‘nd the chances of both being inoperative are 


comparatively small. Another possibility of trouble 
lies in the fact that if leakage of current should 
at any time be set up in any of the moving parts 
or between the contact plates, or if the magnet 
armatures should stick on closed circuit, there 
might be trouble, either from short-circuiting or 
from shocks to horses and people. 

When electric traction was first introduced, over- 
head wires were looked upon by many as an obstacle 
to its extensive introduction, its great advantages 
not having at that time been realised. In 1884 the 
Bentley-Knight Electric Railway Company opened 
a conduit electric railway in Cleveland, Ohio, 
another in 1888 in Allegheny City, Pa., and another 
in 1889 at Boston, Mass. 

In constructing, Figs. 342 and 343, the iron yokes 
were set up from 4 ft. to 6 ft. apart, and the conduc- 
tors set against the insulators which supported them 
at each yoke. The electrical connections between 
lengths of conductor were then made, the slot-steels 
set on the yokes, and the slot-steels and yokes 
firmly bolted together, leaving a slot opening at the 
surface of the street of in. The width of the slot 
could be regulated, the slot rails removed, and the 
conductors, insulators, and interior of the con- 
duit inspected and repaired, in case of need, with- 
out disturbingthe pavement. The conductors were 
copper bars connected by expansion joints, and 
were 1} in. wide by 2 in. thick. Neither the rails 
nor the conduit itself formed any part of the elec- 
trical circuit. The total excavation for the heaviest 
conduit was 18 in. in depth by 16 in. in width. 

Electrical connection between the motor and the 
conductors in the conduit was effected by contact 
ploughs, Figs. 334 and 335, consisting of flat frames, 
hung from the car by transverse guides (on which 
they were free to slide the whole width of the car), 
and extending thence down through the slot of the 
conduit. These ploughs were so constructed as to 
adjust themselves to all inequalities of road or con- 
duit. The frames carried and protected flat insu- 
lated conductor cores, to the lower ends of which 
were attached small contact shoes, which slid along 
in contact with the conductors in the conduit. At 
the upper ends of the ploughs were attached con- 
nections leading to the motor. The ploughs could 
be inserted or withdrawn through the slot at will, 
spring connections allowing the contact shoes to 
straighten out into line with the conductor cores 
when the plough was pulled upward. The plough 
guides were hung on transverse axes, and were 
held in a vertical position by a catch, which gave 
way whena plough met an irremovable obstruction, 
allowing it to be thrown completely out of the 
conduit without injury, it being also immediately 
replaceable. The frames of the ploughs had wear- 
ing guards of hardened steel wherever they touched 
the edge of the conduit slot, and the shoes were 
made of soft metal which took up the wear and 
prevented injury to the conductors. Two ploughs 
were used on each car for the sake of absolute 
reliability. 

In general principle the design of the Bentley- 
Knight Company has been followed by all others 
which have attempted to solve the conduit problem. 
That it was the pioneer in sub-surface conductor 
work is unquestionable, but it was many years 
before its time. With the enormous demand for 
trolley-line equipments, great improvements were 
made in insulating material, &c., and those who 
have most lately taken up conduit work have had 
at their disposal appliances which rendered it easy 
to surmount difficulties which in earlier days were 
practically insuperable. 

The Siemens Conduit at Budapest.—Budapest was 
the first Continental city to adopt a conduit system. 
The first line in this city was opened in 1889, and 
was designed and constructed by Messrs. Siemens 
and Halske, of Berlin. At Budapest the channel 
is under one of the rails, and not in the centre of the 
road as usual (Fig. 346). The conduit consists of 
castings having flanges 18 centimetres (7 in.) placed 
every 1.2 metres (about 4 ft.), the space between 
forming a concrete conduit. The oval-shaped con- 
duit hasa clear width of 28 centimetres (11 in.) and 
a height of 33 centimetres (13in.). The slot con- 
sists of two girder rails without inside flanges, and 
they are fastened to the conduit frame by wrought- 
iron angle-pieces. The width of the slot is nomi- 
nally 33 millimetres (1,5; in.). The total depth of 
the foundation below the rail top is 70 centimetres 
(274in.). The conductors, both positive and nega- 
tive, are made of angle-irons, secured by means of 


| claimed, to be protected from the water collecting 
in the conduits, and are under cover, so that they 
cannot be harmed by anything falling through the 
slot. The water from the conduit is collected at 
the lowest points into settling-boxes, from where 
it passes into sewers. The conductors are joined 
at intervals to feeders, The feeders are lead- 
covered armourclad cables laid directly in the 
ground. 

The cost of track and conduit at Budapest per 
mile of single track was 7000/. approximately, and 
of this track construction alone without conduit 
came to about 1500I. 

As will be seen from the foregoing description, 
the circuit is double, and there is no return by the 
rails, Although the nominal width of the slot is 
1} in. at points and crossings, this width often 
exceeds 2in. The pressure used on this line is 
300 volts. 

Holroyd Smith’s Conduit at Blackpool.—At Black- 

1 a conduit line designed and constructed by 

r. Holroyd Smith, using the rails for the return 
circuit, is one of the earliest examples of English 
electric tramways. 

The conductors consist of two semicircular 
channels of copper supported by insulators from 
cast-iron chairs. The conductor is split into two 
parts. The collector is formed by a steel frame 
passing through the slot, and contact sliding on the 
underground conductor. The contacts are insulated 
from the steel frame, and communicate with a 
clip terminal on the car by means of an insulated 
cable. Light leather straps serve to draw the col- 
lector along the slot. Should the collector be 
stopped by an obstruction, the leather straps 
break, the insulated cable slips out of the clip, the 
current is interrupted, and the car comes to a 
standstill. 

The chairs supporting the sides of the conduit 
are of cast iron, ll in. high, with a 124-in. base 
and internal width of 54 in, The bottom is rounded, 
and the ends have pockets for holding the side 
boards. These chairs are placed every yard, and 
support the steel troughing, which is bolted to 
their surface. The nuts are covered and locked b 
a cast-iron cap. The troughing is filled wi 
wooden blocks. The troughings are inclined in- 
wards, so that any object having passed the slot 
will not stick, but fall right through. The space 
between them at top is 4 in. and at the bottom 
lin. The sides are formed of creosoted wood. 
A 2-in. hole is bored midway between the chairs, 
in which the porcelain insulator is fixed. A -in. 
hole is bored at right angles to the first, through 
which a wooden peg passing through the groove 
of the insulator locks it fast. The roadway under 
the side pieces is packed ; the centre is concrete, 
and tooled to form the same curvature as the 
bottom of the chair. 

The conductors are of hard-drawn copper with 
96 per cent. conductivity of purecopper, They are 
in lengths of 36 ft. and weigh 111b. per foot. The 
conductors are placed at an angle for convenience 
in fixing, and in order that the collector may par- 
tially rest on them. The copper tubes are con- 
nected one with the other by brass —— exactly 
fitting inside the tube ; space being left between 
the ends to allow for expansion and contraction. 
The two tubes are electrically connected every 100 
yards by (J-shaped ~— of insulated and lead- 
sheathed copper wire placed in grooves cut in the 
sides and bottom of the channel. Over each of the 
loops is a handhole made by cutting both the 
steel troughs and filling the place with two pieces 
1 yard long. These handholes are needed for the 
insertion of scrapers for cleaning the channel and 
for removing collectors. Only the positive poles of 
the dynamos are in communication with the con- 
ductors, the return being by the rails. The rails 
are joined by strips of copper plugged into holes 
punched in the ends. 

The collector consists of a centrepiece and two 
cleaning ploughs. The ploughs are joined to the 
collector by a tempered steel strip or a hinged 


wrought-iron plate. The tempered steel plates 
forming the ploughs are held by cast-iron cheeks 
and are placed at an angle. Their upper ends 
terminate in a prong, to which is attached the ring 


of the hauling rope. The ropes are fitted at either 
end either with a releasing clip or a short loop of 
weaker cord, which would give way should an 
absolute block occur. At the same time the ring 


of the trailing rope slips off, otherwise the collector 





insulators fastened to the castings. They are suffi- 








ciently high above the bottom of the conduit, it is 





would kick up, and a short circuit would occur be- 
tween the steel troughing and the copper con- 
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ductor. The centrepiece, or collecting plough, is 
of cast iron, and holds a plate of strong brass, 
thoroughly insulated and protected by hardened 
steel guards, where it passes through the troughing. 
The bottom of this plate is bared, and has attached 
on either side a short plate of brass or wire forming 
a T, and holding at either end hard metal ringe. 

The Waller-Manville Conduit.—Messrs. Waller 
and Manville have developed a system which 
permits of the conductor being put in and with- 
drawn from the conduit through the slot, thus 
obviating the necessity of breaking up the road 
when the conductor wants repairing or looking to. 
Its essential features are mechanical devices, per- 
mitting a flexible conductor to be used. The con- 
ductor being flexible, the supports can be placed at 
long intervals and in side openings to the conduit 
itself on large oil insulators. 

Removable covers are provided to the hatchways, 
giving access to the insulators. In sharp curves, 
where it is necessary to attach the conductor to its 
support, freedom in upward movement is allowed. 
A constant strain is maintained upon the conductor 
by automatic apparatus at intervals. The collector 
is U-shaped, the conductor running in it. The 
collector lifts the conductor off the ordinary sup- 
ports during its travel, and in case of those sup- 
ports to which the conductor is fixed, lifts the 
supports itself. 

The Love Conduit at Washington.—The oldest 
conduit line which is still running in America is 
that constructed on the Love system, and now in 
operation at Washington. 

The conduit system of Mr. Love consists in re- 
placing the overhead trolley by a pendant bar— 
similar to a cable grip-bar—-carried below the car 
and working through a slot in the top of the con- 
duit in the centre of the tramway track, this pen- 
dant bar carrying at its lower end a double trolley 
with wheel rolling contacts, Figs. 358 and 359, 
which press upwards against bare copper con- 
ductors, carried on insulators in the conduit. 

The illustrations show sections of the line con- 
struction and roadway. Figs. 356 and 357 are 
cross-sections through the manholes located at 
suitable intervals. The depth excavated below 
the road level is 2 ft. The slot rails are in 
32-ft. lengths, and bolted to the yokes every 
4ft. Pockets, or small handholes, are provided 
































in the road over every bolt, so that, if required, the 
rails con quickly be removed, and’the conductors 
and insulators exposed to view. The slot rails are 
spaced fora §-in. slot, and shaped with 5-in. inside 
lips, so as to shed water into the conduit clear of 
the wires. The track rails are held by claw bolts 
to the yokes, as shown, and the whole construction 
rests on a bed of 6-in. concrete, and is ked 
round with concrete as a bed for the stone blocks 
of the roadway. In the webs of the yokes spaces 
are left for laying pipes to contain feeder wires, 
Figs. 349, 350, and 351, the conductors being 
in sections of 500 ft. The conductors are bare 


copper wires or rods, nearly } in. in diameter, 





and suspended from loose-fitting gun-metal clips, 
or ears, as shown (Fig. 353). ‘The stalk of each 
clip is secured to a block of insulating material, 
which is suspended from two shoulder bolts 
bolted to the yoke. To allow for expansion 
of the conductors, the blocks are free to move 
about 24 in. on the rods. With the trolley wheels 
travelling in the direction of the arrow, it was 
found that the blocks shifted a little in the reverse 
direction every time the trolley wheels passed, and 
it was necessary to put stops at Fig. 352. The insu- 
lators are fixed to every alternate yoke, at a distance 
apart of 9 ft. on the oe run. On curves, how- 
ever, they are closer together, and stronger supports 











Juty 31, 1896.] 


ENGINEERING. 


139 







































































IN 







































































=] 










PISS 
Nez 
SSG 
YH 
Wy 





yy 


(= 


Fig. 350. 














Fig. 357. 
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are used, the conductor being circular in section, | plate travelling in the slot and supporting this} was at Chicago at the time of the great Exhibition 


and clipped in ears having circular jaws. 
The trolley wheels bear upwards on the under-| arms are jointed to take lateral as well as vertical 


neath side of the conductor. The illustrations, | movement, and thus follow every change of direc-| existing tramway. A specially designed electric 


Figs. 354 and 355, show the arrangement with | tion of the conductors. 
Spring for keeping tension on trolley wire. The 


The first employment of this system of Mr. Love 


gear is of }-in. steel, and 44 in. wide. The trolley| in 1893. The line consisted only of a loop forming 


the junction between the up and down tracks of an 


motor-car was provided with a pendant grip-bar 
supporting a flexible double trolley, with wheels 
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running in contact with the underside of two bare 
conductors, carried by insulators in a conduit in 
the centre of the track, and the ordinary cars were 
towed by this motor-car around the loop. 

The second installation was at Washington. This 
was put into use on March 3, 1893, and has been 
continuously at work since. It consists of the 
inner or town end of an ordinary electric line 
running out about 7 miles into the country outside 
the city boundary. The length is 1} miles. Out- 
side the city boundary, overhead wires and trolleys 
are used. At the junction of the trolley wire and 
conduit sections, which is on a slight incline, there 
is a manhole in the centre of each track leading to 
a vault. A car is run over the chamber, the over- 
head trolley is hauled down so as to lie flat upon 
the top of the car, the grip-bar is attached to the 
car by a man in the vault, and the car continues its 
journey. The time taken in changing over is about 
15 seconds. The junction of the two systems occurs 
at a regular stopping place, and no running time is 
lost. A separate generating station is used for each 
portion of the line. A third installation is now 
being laid down in Amsterdam-avenue, New York. 





THE AMERIOAN SOOIETY OF 
MEOHANICAL ENGINEERS. 
(By our New York CorRESPONDENT. ) 
(Continued from page 66.) 

A Hypravutic DyNAMOMETER. 

‘A Hyprautic Dynamometer,” by James D. 
Hoffman, of La Fayette, Indiana, described an in- 
strument in use since September, 1895, which gave 
excellent results. The main features of the machine 
are as follows: Two cylinders are fastened dia- 
metrically opposite each other to a double yoke, 
which in turn is fastened to a hollow shaft. Each 
cylinder is connected to the centre of the shaft by 
the hollow tubing and ground joint. The cylinders 
are rotated; that is, the shaft is rotated by the 
pull of the driving belt on a loose pulley, tending 
to force the brass pistons to the bottom of the 
cylinders. The shaft and cylinders are full of oil, 
and any fluctuations of power between the receiving 
and the delivering pulleys are shown in pounds on 
the gauge to the right, and an indicator card on the 
left hand. The oil flows around the bearing, 
giving good lubrication, and is kept from leakage 
by means of the stuffing-box. 

By a number of interchangeable gears, the paper 
carrier has different speeds, which is of much im- 
portance in taking cards where sudden changes of 
resistance appear, such as turning iron of an uneven 
texture, or the short, quick stroke of the shaper. 

The author exhibited various diagrams showing 
the power required at each instant by milling 
machines, lathes, planers, and other pieces of 
machinery. In an 18-in. Reed lathe the results 
were recorded at some length. The average pres- 
sure at the point of the tool was—cast iron, 192 lb. ; 
wrought iron, 337 Ib. ; and for steel, 371 Ib. 


Serine TABLEs. 

‘‘Spring Tables,” by G. R. Henderson, of 
Roanoke, Va., followed. It consisted of a series 
of tables intended to give the maximum static load 
and the deflection under this load for all practical 
varieties of elliptic and semi-elliptic springs, and 
no doubt it did so, for there were 34 tables in all, 
and no one dared to question their entire accuracy, 
so the meeting considered a paper by J. M. Whit- 
ham, of Philadelphia, entitled, 


RETARDERS IN BoiLerR TUBEs, 


‘‘The Effect of Retarders in Fire Tubes of Steam 
Boilers.” Of course, anything of a retarding cha- 
racter would come most fitly from Philadelphia, 
and so it proved. The tests were carefully de- 
scribed, and the results tabulated. The author's 
conclusions were : 

1. Retarders in fire tubes of a boiler interpose a resist- 
ance varying with the rate of combustion. 

2. Retarders result in reducing the temperature of the 
waste gases, and in increasing the effectiveness of the 
heating surface of the tubes. 

$. Retarders show an economic advantage when the 
boiler is pushed, varying in the tests from 3 to 18 per 


cent, 

4. Retarders should not be used when boilers are 
run very gently, and when the stack draught is small. 

5. It is probable that retarders can be used with advan- 
tage in plants using a fan or steam blast under the fire, 


or a strong natural or induced chimney draught, when 
burning either anthracite or bituminous coals. 
6. Retarders may often prove to be as economical as 





are economisers, and will not, in general, interpose as 
much resistance to the draught. 

7. Retarders can be used only with fire tubular boilers. 

8. The economic results obtained on the boiler tested 
are ideal, showing that it was clean, the coal good in 
quality, and the firing skilful. With retarders the tubes 
are more effectively cleaned than without their use. 

9. The tests prove that the marine practice of using 
retarders is good, and that the claim, often advanced, 
that they show from 5 to 10 per cent. advantage, holds, 
whenever the boiler plant is pushed and the draught is 
strong. 

The result of one experiment is given in the 
author’s language : 


It is therefore evident that retarders enable a boiler 
to be run as economically on 5 square feet of heating sur- 
face to the horse-power as on 21.7 square feet, or, prac- 
tically, as on any number of square feeb between these 
limits. 

The best discussion on Mr. Whitham’s paper 
was made by Charles W. Baker, and the following 
extracts from the stenographer’s notes may be of 
interest : 


It is a rather curious fact that while ‘‘retarders,” as 
they are called, have been used more or less for several 
oo, and in some instances with very notable advantage, 

r. Whitham’s paper is, so far as I am aware, the first ex- 
tended account of their use and their advantages which 
has appeared in technical literature, although, of course, 
allusions to their use in connection with various steam 
plants have been made in various papers. 

Another curious fact is that the action of ‘‘retarders” 
in the flue has been generally misunderstood, as is indi- 
cated by their name. The retarder does, of course, 
obstruct and “‘ retard” the flow of gas through the flue, 
but this is by no means the pur for which it is placed 
there. If it were desired simply to make the hot gases 
flow more slowly through the tubes, the simplest and best 
way is to check the draught by dampers in the chimney 
or at the ashpit. 

What the so-called retarder does that is beneficial, is to 
increase the amount of heat transmitted to the tube sur- 
face from the hot gases, and it does it in two ways— 
first, by a mixing action upon the gas in the tube. The 
friction upon the surface of the retarder aids in stirring 
up the gas in its passage through the tube and mixing the 
hot gas at the centre with the cold film next the surface 
of the tube, Also, in every horizontal tube there is a 
tendency for the gases to be cooler in the upper part of 
the tube and hotter in the lower, for the upper half of 
the tube extracts heat far more readily from the tube than 
the lower half. The twist of the retarder has the effect 
- repeatedly turning over the gas in the tube as it flows 

ong. 

In the second place, the retarder acts by direct radia- 
tion of heat to the tube surface. While this action may 
not be apparent at first sight, it is of such importance that 
it should be clearly understood. To this end the fact 
should first be realised that the temperature of the tube 
surface exposed to the fire in any steam boiler is practi- 
cally the same as that of the water in contact with it, no 
matter what the temperature of the gas on the other side. 

Experiments with the apparatus show the following 
general results : 

1. That the percentage of increase in heat transmitted 
due to radiation increases with increase in temperature of 
the gases passing through the tube. 

2. That the percentage of increase in heat transmitted 
due to radiation is larger in vertical tubes than in hori- 
zontal, on account of the fact that a given area of heating 
surface in a horizontal tube absorbs heat faster by direct 
~= od with the gases than the same area in a vertical 
tube. 

In pom. the experiments showed that, with vertical 
tube heating surface and gas ing through the tubes at 
a temperature sufficient for the tube to transmit 1000 to 

.T.U. per square foot per hour, the insertion of a 
radiator would cause an increased heat transmission of 
200 B.T.U. to 1200 B.T.U. per square foot of radiating 
surface per hour; or, in other words, the insertion of a 
radiator in that part of the tube in which the gas is 
of high temperature appears to increase the amount of 
heat absorbed from 20 to 40 per cent. 

Experiments on actual boilers indicate that either device 
is most useful on boilers with short tubes of not too small 
diameter and with an abundance of draught. With either 
device the tube surface must be kept clean, otherwise the 
increased efficiency will soon disappear, as is the case 
with the Serve ribbed tubes when care is not taken in this 
respect. 

Another paper by the same author followed, en- 
titled, 


MECHANICAL STOKERS. 


On introducing the subject Mr. Whitham balanced 
the advantages and disadvantages of stokers as 
follows : ’ 

Stokers in General.—The recognised advantages of me- 
chanical stoking are : 

P Adaptability to the burning of the cheapest grades 
of fuel. 

2. A 40 per cent. labour saving in plants of 500 or 
Pe horse-power when provided with coal-handling ma- 
chinery. 

= Economy in combustion, even under forced firing, 
with proper management. 

4, Geoaeney and uniformity of furnace conditions, the 
fires being clean at all times, and responding to sudden 





demands made for power. This should result in prolonged 
life of boilers. 

5. Smokelessness. 

The disadvantages are : 

1. High first cost, varying from 25 dols. to 40 dols. per 
square foot of grate area, 

2. High cost of repairs per annum, which, with some 
stokers, is as much as 5 dols. per square foot. 

3. The dependence of the power plant upon the stoker 
engine’s workings. 

4. Steam cost of running the stoker engine, which is 
from one-fifth to two-fifths of 1 per cent, of the steam 

enerated. This is about 50 dols. a year on a 10-hour 
asis for 1000 horse-power when fuel is 2 dols a ton. 

5. Cost of steam used for a steam blast, or for driving 
a fan blast, whenever either is used. This, for a steam 
blast, is from 5 to 11 per cent. of the steam generated by 
the boilers, and from 3 to 5 per cent. for a fan blast. 
This amounts to about 1000 dols. a year for a steam blast, 
and 500 dols, a year in fuel for a fan for a 1000 horse- 
power plant on a 10-hour basis, when fuel is 2 dols. a ton. 

6. Skill required in operating the stoker. Careless 
management causes either loss of fuel in the ash, or loss 
due to poor combustion when the coal is too soon burned 
out on the grate, thus permitting cold air to freely pass 
—— the ash. 

7. The stoker is a machine subject to a severe service, 
and, like any other machine, wears out and requires con- 
stant attention. 

The paper then gave a detailed description of 
the several stokers tested, illustrated by plates and 
a series of tables showing the results. The stokers 
were the Wilkinson, the Coxe, and the Babcock 
and Wilcox. The author’s conclusions were : 

1, Each stoker seems well adapted to the conditions for 
which it was designed. 

2. Each stoker gives ideal economic results when pro- 
perly handled. 

3. Stoker engines use from one-fifth to two-fifths of 
1 per cent. of the steam generated. 

4. Fan blasts uee from 3 to 5 per cent. of the steam 
generated, 

5. Steam blasts use from 5 to 11 per cent. of the steam 
generated. 

6. A defect, common to each of the stokers named in 
this paper, is a too scanty air space in the grate. 

7. Neither stoker will develop as much capacity as will 
hand firing with stationary grates, having the same 
draught and coal conditions. Stokers, however, are nob 
only more constant in the power developed than is a 
hand-fired grate, but are more responsive to fluctuations 
in the power demands, The stoker is always in the con- 
dition that a hand-worked fire is in just after its cleaning, 
t.¢., always clean and “‘ ready for a pull.” 

In the discussion the opinion was advanced that 
stokers would not work well with the low-grade 
bituminous coals, and the general opinion was the 
stoker of the future was yet to be invented. 


THE WESTERN River STEAMBOAT. 


Very appropriately to the site of our meeting 
came the next paper, ‘‘ The Western River Steam- 
boat,” by W. H. Bryan, of St. Louis. As this 
type of boat is not well known in England, since 
the conditions calling it into existence do not 
exist, a detailed description way be of interest, 
especially in view of the movement in Europe to 
introduce such boats in Africa on the shallow 
rivers. One who has not made a trip in a stern- 
wheeler, commonly known as a ‘‘ wheelbarrow,” 
has an experience in store he will remember. In 
the first place, time is of no importance. The 
writer having to use one of these craft, was told 
it would arrive some time between 4 a.m. and 
9 a M., but he need not bother about it, as he would 
be called in time. So about 6 a.m. the boat whistle 
blew at a bend some two miles off, and rush- 
ing into his clothes he was again told not to hurry, as 
breakfast was not ready and the boat would wait. 
The party had a comfortable meal, and strolled 
to the boat, which had waited an hour. After 
starting, it appeared that cigars were not to be 
had, and the captain apologised and put in at a 
town, when your correspondent went up the 
levee to a store and purchased some. The 
time of wait here was about 20 minutes. The 
boat then proceeded leisurely, putting in to the 
bank every time she was hailed, and not in- 
frequently for a single passenger, and once for a 
letter. One landing was to leave a bottle of sherry 
for a friend of the captain. We went 80 miles in 
14 hours. On another occasion the boat struck a 
snag, and sunk as far as she could, which compelled 
the passengers to wade ashore, the water being 
below the knee. Every one on board at meal time 
is entitled to eat without charge, and the captain 
lamented to the writer that some men paid 25 cents 
for transportation and ate 50 cents’ worth of food. 
But with a jolly party, and no pressure of time, 
these trips are thoroughly enjoyable. A bridal 
party made another trip quite interesting, for not 
only were the bride and groom there, but six brides- 
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REED BOILER ON H.M. TORPEDO-BOAT DESTROYER 


“JANUS.” 


CONSTRUCTED BY PALMER’S SHIPBUILDING AND IRON COMPANY, LIMITED, JARROW-ON-TYNE. 





and 42 in,, the stroke being 18in. The general arrange- 


ment is so well shown by our three illustrations 


that it is only necessary to add a few descriptive 
details. The 
angle-bars with five cross-girders of cast steel between 
to carry the bearings of the crankshaft in the usual 
way. The bearings are of white metal, and have forged 
steel keeps. The turned columns are of steel, and are 
braced transversely and longitudinally as shown. The 
cylinders are cast with solid bottoms and are bolted 
together ; the steam connections are formed by copper 
Pipes. Piston valves are fitted to all the cylinders, 
the high-pressure and intermediate valves being of 
castiron, whilst the low-pressure valve is of aluminium 
bronze. The cylinder covers are of cast steel. The 
pistons are of forged steel and are machined all over. 
They are fitted with Ramsbottom rings. The piston- 
rods and connecting-rods are of steel, and are forged 
hollow, whilst all unnecessary metal about the heads 
1s machined off for lightness. The piston-rod shce is 
solid with the rod, and is lined with white metal on 
the ahead surface for working on the cast-iron guide 
bars; the latter being hollow and having the water 
Service usual with engines of this nature. The guide 


plate is formed by two rolled steel 








bars are attached at the top to brackets depending 
from the cylinders, and at the bottom ends there 
are horizontal forged bars between the columns to 
act as supports. The three -throw crankshaft 
is a hollow steel forging, and has the large bear- 
ing surfaces necessary with quick-running engines 
of the type. As shown, balance weights are attached 
to the crank webs. The valve gear is of the ordinary 
double-bar type, the forgings being of steel, The 











eccentric straps are of gun-metal, lined with white 
metal. The reversing shafts are in two pieces, and are 
composed of hollow steel forgings. In order to save 
weight, one of the levers is fo on to the coupling. 
The reversing gear is for hand power only, but has 
been found to act well. The time on trial from full 
speed ahead to full speed astern was seven seconds. 
All handles for controlling the engines are brought 
to the forward end, across which is arran a 
starting platform. 

The condensers, one of which is shown in each 
illustration, are of the cylindrical form adopted in 
these craft. They are of sheet brass riveted together. 
Centrifugal circulating pumps are placed on their 
forward ends. The inlet and outlet pipes are, however, 
arranged in as direct a manner as possible, so as to 

ive a flow of water as little impeded as ible, 
here is a slight lip projecting beyond the skin of the 
vessel on the inlet, and it has been found that a 


vacuum of 27 in. can be maintained without the use 
of the circulating pumps when the vessel is steamin 
27 knots. The air pump is driven by a double cran 
forward of the end of the main crankshaft, as shown 
in Figs. 4 and 6, the air pump being secured to the 
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bedplate girders, which are prolonged for the purpose. 
At the after end of the engines the thrust-block is 
attached in a similar manner, a disposition which 
makes the engines self-contained. The arrangement 
of the engines in the vessel is such that there is a 
passage down the centre between the engines, and also 
a way at each wing between the engines and the con- 
densers. There is also a passage at the back, and with 
the starting platform at the forward part free access 
is given all round the engines. 

Lubrication is well provided for, as is necessary in 
quick-running engines of this type. The oil-boxes are 
fed from tanks high up in the engine-room, and are 
fitted with sight feeds underneath. The usual water 
service for cooling is attached, that for the thrust 
blocks being shown in Fig. 5. The thrust shaft and 
stern shafts are of hollow forged steel. The stern 
tubes are formed by steel tubes built into the ship and 
fitted with cast-steel bushes at each end, these bushes 
being lined with white metal. In both the stern tubes 
and outer brackets the bare steel shafts work on white 
metal without any gun-metal lining. The propellers 
are three-bladed. They are of aluminium bronze, 
blades and boss being castin one. The propellers are 
entirely below the bottom of the vessel, so as to insure 
as far as possible that they should work in water un- 
mixed with air. 

Special care has been taken in the design of these 
engines to avoid vibration, both by apportioning the 
balance weights and by staying the engines within 
themselves. The two sets are also stayed together, 
and to the structure of the hull at the tops of the 
cylinders. In addition to this the two vertical plates 
forming the outer girders of the engine seating are con- 
tinued through the boiler-room to afford supports for the 
boilers, and thus constitute two plate girders from the 
after end of the engine-room to the forward end of the 
boiler-room. Judging by the trial of one of these 
vessels which we attended, the efforts made in this 
direction have been attended with success. We 
understand that an experiment made by running one 
of these engines without balance weights indicated 
that the freedom from vibration was principally due 
to the presence of these weights, although doubtless 
the staying of the engines and the stiffness of the hull 
structure greatly assisted towards the desired end. 

In the engine -rooms of these vessels the air-com- 
pressing machinery is placed, — with evaporat- 
ing and distilling machinery for feed make-up and the 
supply of fresh water for drinking purposes. A sepa- 
rate duplex pump is fitted for pumping out the bilges. 
The steam steering engine placed on the after 
engine-room bulkhead. The feed tanks in the engine- 
room are fitted with a simple form of grease filter. A 
small air pump is attached to each centrifugal pump- 
ing engine, to keep the main condensers free from 
water when the main engines are stopped. 

The boilers of these vessels are, as previously stated, 
of a type designed by Mr. J. W. Reed, the chief engi- 
neer to Messrs. Palmer’s, the contractors. They are, as 
will be seen by the illustration on page 143, of the water- 
tube type, and are constructed to work at a pressure of 
210 lb. to the square inch. They have three barrels, 
two in the wings and one above, with the generatin 
tubes connecting them, and there are two large extern 
downcast pipes at each end, so arranged as to form 
a substantial part of the framework of the boiler. The 
chief object in fitting them, however, is to provide 
ample circulation of water, so as to give a good 
supply to the bottom ends of the tubes. As shown, a 
manhole is provided in the ends of the upper chamber 
to give free access to the interior. The tubes are bent 
so that the rows on each side nearest the fire meet in 
the middle and thus form a crown to the furnace, pro- 
tecting the top barrel in a manner similar to that 
adopted in the Thornycroft boiler. There is also a 
protecting shield of fire tiles or other refractory ma- 
terial placed above the point where these two rows 
branch off from each other before entering the top 
barrel. This is shown in our illustration, being seen 
through the square opening in the casing. The rows 
of tubes nearest the fire are not only curved to the 
contour necessary to form the furnace, as indicated 
in the illustration, but are bent in the manner of a 
flattened zigzag or wave form where they are exposed 
to the full force of the radiant heat of the fire. 

Fig. 8, on page 143, shows the method of attach- 
ing the tubes to the curved tubeplates which form 
the top barrel and wing chambers respectively. 
The arrangement is designed with a view to enable 
the joints to accommodate themselves to any slight 
deviation of the tubes from the correct line. As will 
be seen, a semi-spherical washer or ferrule is secured 
to the tube on the inner side of the tubeplate, whilst 
there is a corresponding orifice in the tubeplate to 
take the washer. When the nuts on the tubes are 
screwed up, the spherical surfaces are drawn into close 
contact with one another to form an effective joint. 
Mr. Reed has also designed another form of joint 
which is a further extension of this principle, and 
which has a second spherical fitting, the nut on the 
tube outside of the tubeplate being dished to fit 
over a washer with a correspondingly-formed back. 





This would appear to carry out his intention more 
fully, but the arrangement shown is that adopted in 
the boilers in question, and has been found to answer 
the purpose for which it was designed. In these tubes 
we are informed it was rather difficult to get the 
exact bend so as to make them lead fair within the 
holes, but by thespherical joint illustrated thetube could 
be drawn up and the joint made secure, even if the 
tube end were not fairly in line. The face where the 
nut goes on is intended to be at right angles to the 
axis of the intended central line, but owing to the 
bottom chambers being made of bent boiler plates, it 
was found that accuracy was not always obtained in 
actual work, 

The tubes are of solid-drawn steel galvanised exter- 
nally by electro-deposition. By means of the par- 
prom: fe joint described they are very readily placed in 
the boiler and secured. It may be mentioned that in 
the boilers of these vessels there are 30,000 of these 
joints, and we understand that not one has been known 
to leak. Baffle-plates are placed at the sides and 
over the tubes, to assist in deflecting the gases. The 
casing or smoke jacket surrounding the furnace and 
tubes is double, with an air space between, and is lined 
on the fire side with an asbestos composition. The 
arrangement is satisfactory, radiation being reduced 
to a very low point, it we) possible to place one’s 
hand on the boiler front when working with heavy 
forced draught. The part immediately in contact 
with the fire is lined with fire quarls. Three fire- 
doors are provided. These close and fasten auto- 
matically. The system of supplying air to the fur- 
naces through non return doors is adopted in order to 

revent flame passing into the stokehold in case of a 
sai tube. We are informed that the 12 boilers for 
these three vessels have been many times under steam, 
in some cases, for experimental purposes, being driven 
with an air pressure equal to 54 in. on the water gauge, 
but there has not been an accident or leaky joint. 

The main steam pipes are solid-drawn steel tubes 
with riveted flanges, a separate pipe being led from 
each boiler-room to the engines. A complete system 
of steam pipes is also fitted for supplying the auxiliary 
machinery, and there is a separate system of exhaust 
pipes from the auxiliary engines to both condensers. 
The boilers are arranged two in a compartment. The 
forward and after boilers have each a separate funnel, 
the two centre ones having one large funnel common to 
both. Two single-breasted fans are fitted in the stoke- 
hold for forced draught. There is one main feed pump 
to each boiler. These are controlled by an automatic 
feed regulator designed by Mr. Reed. In the stoke- 
hold there is also a third duplex pump for auxiliary 
feed. These pumps draw from two feed tanks in the 
faa, the main air pumps delivering into 
them, 

The first made of these boilers was tested on shore, 
and an evaporation at the rate of 28,300 lb. of water 
per hour was recorded. On an evaporation trial of 
six hours’ duration made with one of the boilers of the 
Lightning when fitted on board, an evaporation of 
121b. of water per pound of Welsh coal was recorded. 
The boilers are reported to be capable of supplying 
more steam than the engines can take. The Porcupine 
was taken out to sea with only half her boilers in action 
to see what speed could be obtained under these con- 
ditions. The two boilers supplied steam for about 
2800 indicated horse-power, or 1400 horse-power each, 
with less than 4 in. of draught, the mean speed of the 
vessel being 23.79 knots. One boiler weighs 13} tons 
complete with furnace gear, clothing, mountings, 
water, &c. 

It may be added that Messrs, Palmer have now in 
hand for the British Government eight torpedo-boat 
destroyers with a guaranteed speed of 30 knots. 
They have also two third-class cruisers. These 
will be fitted with Reed’s boilers ; those for the de- 
stroyers will work at 250 lb. pressure, whilst the 
cruisers’ boilers will be pressed to 300lb. In all, 48 
boilers of this design are now under construction in the 
shops of the Jarrow Company. This firm have been for 
many years engaged in Government work, and have 
turned out a large number of vessels of all descrip- 
tions for the Royal Navy, ranging from the first-class 
battleships Resolution and Revenge down to steam 
launches, The Terror, built by them in 1854, is said 
to be the first armoured vessel ever constructed. Her 
plates were of forged iron about 4 in. thick. She 
was built in three months, now 42 years ago. Since 
then such well-known vessels of the British fleet as the 
Swiftsure and Triumph, Gorgon and Cerberus in 1872, 
the Surprise and Alacrity in 1885, the Orlando and 
Undaunted in 1888, the Pique, Rainbow, and Retri- 
bution in 1891, and the two enormous battleships 
already mentioned, which were built in 1893, have 
been launched from the Jarrow yard. The Jumna is 
another well-known name, although her service as a 
trooper is really more closely connected with the Army 
than the Navy. The Defence is another old ship built 
at this yard in 1862. These are only some of the 
vessels built for our own fleet. As is well known, 
Messrs. Palmer have also constructed several notable 
warships for foreign navies, 





The latest efforts of the company have been, as will 
be seen by our description, in the perhaps more diffi. 
cult field of small and excessively fast boats, and we 
are pleased to congratulate the officials of the firm 
upon their success ; more especially Mr. Dugdale, the 
chief of the constructive department, Mr. Reed, the 
chief engineer, and Mr. Dick, the steel works manager, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 24, 

Ir looks as though nothing would help the American 
iron trade but a decrease in production, which is now 
somewhere around 190,000 tons per week, under a con- 
sumption of something not far from 150,000 tons per 
week. Last year everybody went crazy and rushed 
production up to 220,000 tons a week, and when the 
mistake was made evident they sullenly began to 
reduce, not, however, before stocks had accumulated 
to uncomfortable limits. We have now 850,000 tons 
of pig iron ahead, and the next thing is to reduce pro- 
duction, Each producer is waiting for his neighbour 
to quit, and for a rushing demand to set in. For 
months past consumers of iron and steel have 
been buying in a retail way, but now that 
autumn business is coming in they are obliged 
to make somewhat more liberal provision for the 
future. The improvement that must come will 
scarcely be attended by any improvement in prices, 
because of the large stocks. Billets are dull at 21 dols, 
Steel rails quiet at 28 dols. Old rails are offered at 
13 dols. Bridge iron is abundant at 30 dols. to 36 dols, 
per net ton. Bridge-builders are booking orders for 
autumn work. Bar iron is dull. Merchant steel, that 
enters into construction of agricultural implements, 
active. Wrought-iron pipe is active, so isskelp. We 
are facing improving conditions, but they will slowly 
develop business. Railways are in the market for 
rolling stock, bridge-work, &c., and there are numerous 
enterprises to be undertaken at an early day which 
will greatly add to iron trade activity. 





THE “DRUMMOND CASTLE.” 
To THe Eprrog oF ENGINEERING. 

S1r,—With reference to the letter in your issue of the 
24th inst, from Mr. Barnett, I am sorry that I cannot 
accept his theory, for the simple reason that I am ata 
loss to know how a greater pressure can be produced than 
that at which the boiler was steaming at the time of its 
immersion. Surely he does nob want us to believe that 
without the aid of further heat a greater pressure than 
that of 150 lb., as in his example, can be obtained during 
the cooling down action. If it were possible to produce 
this greater pressure, then the safety valves would relieve 
the boiler. Carry his hypothesis still further, when the 
oat atmospheric pressure is reached, what will take 
place? 

The experiment with the flask is capable of a further 
trial. Take a fairly stout glass bottle, partly fill it with 
water, and boil so as to exclude all the air, and then 
cover the opening with a piece of india-rubber, or bladder, 
and cool as before under the tap. The result will be that 
the piece of rubber or bladder will either give way or 
cave in, showing that there is a vacuum produced in the 
bottle. The experiment with a thin flask is not conclu- 
sive to my mind. 

Yours, &c., 
A ConsvuLTING ENGINEER. 

London, E.C,, July 29, 1896. 





RAILWAY ACCIDENTS AND CONTINUOUS 
BRAKES. 


To THE EprToR OF ENGINEERING. 

Srz—Permit me to deal briefly with Mr. Norman Mac- 
donald’s letter, published under the above heading on 
page 821 of your issue of June 19; the few remarks I shall 
make will no doubt emphasise the desirability of strict 
accuracy. 

Ib is incorrect to state that the quick-acting Westing- 
house brake has always been adopted, wherever tried, 
“because it proved itself the best.” It was well beaten 
by the quick-acting auto-vacuum in the New South Wales 
trials of 1891, vide the official report thereon and my own 


letter published on page 356 ante, 
So far as I know, this brake is not yet regularly applied 
in daily working ; I am informed one of our railways 


is considering the question of its adoption at the present 
time for competitive reasons. 

Extra rapid action is an absolute necessity for full- 
force emergency applications on 50-carriage trains (two- 
second partial-force action thereon is a myth); it gives an 
appreciable advantage in retardation with 20 carriages, 
very little with 18, whilst for short express trains it is a 
luxury of small practical value—facts clearly established 
by the recorded trials of such brakes. hat is really 
needed—and the quick action is but a step on the way— 
is simultaneous and not successive action over a whole 
train, thus diminishing shock irrespective of block 
pressure. 

Itis likewise inaccurate to assert that ‘‘ practically the 
whole Continent except Holland and France” is adopting 
the quick - acting ——- Schleifer, Carpenter 


(new and old forms), and Wenger are largely represented, 
and vacuum is extensivel: in ium, Spain, Italy, 
Austria, Sweden, and Russia. Mr. onald further 


does not appear to know that certain lines which have 
gone in largely for quick action (chiefly from military 
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considerations) systematically cut out this very feature 
by means of the cock in the triple provided ad hoc. 

Mr. Macdonald, in his letter of June 19, objects to my 
reference to the complexity of the rapid Westinghouse. 
The complication per se is of less importance than its 
result—that very careful attention is needed to keep the 
brakes in efficient order—witness the provision of special 
inspectors, skilled brake mechanics, and even elaborately 
fitted instruction cars on some American lines, 

His own reference to ‘‘ reinforced” brakes for excessive 
speeds is quite beside the mark. The object of this 
appliance—a purely experimental one, applied as such 
to a few American expresses—is identical with that of the 
“ friction (anti-skidding) valve” of 1878, namely, enormous 
initial block pressure, diminishing as the speed falls; its 
construction (supplementary cylinder with seal - off 
arrangement) serves to emphasise one of the most con- 
spicuous failings of the Westinghouse automatic brakes— 
— _- to partially release the blocks when fully 
appiled. 

5 conclusion, I beg to express my thanks to you for the 
opportunities you have afforded me of throwing light on 
the quick action question, aud to remain, Sir, 


Yours faithfully, 
London, July 23, 1896. NovoyE VREMYA. 





WATER POWER. 
To THE EDITOR OF ENGINEERING. 

Sir,—In your issue of June 19, page 821, in his letter 
concerning water power, Mr. Pardoe has failed to mention 
one method of regulating the Pelton water-wheel which 
has come into very common use within the past year— 
into almost exclusive use for electrical work. I refer to 
the ‘‘cut-off hood,” which consists of a cap adapted to 
slide across the end of the nozzle tip and diminish the 
aperture. The device is extremely simple, and, I think, 
scarcely deserves the criticism of ‘* painful crudibty ” in so 
far as efficiency is concerned. It is evident that the loss 
of efficiency due to the segmental section assumed by the 
jet at part load, and the slight displacement of its central 
line, cannot be great. . 

Another device in occasional use is the ‘‘deflecting 
hood.” Its name explains its nature. In regard to 
economy of water it is on a level with the deflecting 
nozzle, 7.¢., there is none. ’ 

Your statement in regard to the comparative efficiency 
of this form of wheel and the turbine is certainly borne 
out in practice. The wheel of which I send a photograph 
is a noteworthy example, although the conditions of its 
operation do not permit of comparison with the turbine, 
The wheel, direct connected to an air compressor, is 18 ft. 
in diameter, uses a 2 in. stream under a head of 700 fb., 
and is giving an efficiency of 92 per cent. 

I send you also an illustration of the cut-off hood ap- 
plied to a double nozzle. 

Very truly yours, 
Dorvitte Lippy, JUN. 

San Francisco, July 8, 1896. 


[We shall publish an engraving of this wheel shortly, 
—Ep. E, 





GerMAN Raits.—The exports of German rails to Great 
Britain last year amounted to 12,656 tons, as compared 
with 14,492 tons in 1894, and 9769 tons in 1893, The Cape 
Colony imported 2400 tons of German rails last year, as 
compared with 5222 tons in 1894, and 5759 tons in 1893. 
The exports to the Transvaal were 5844 tons, as compared 
with 4930 tons in 1894, and 4612 tons in 1893. Switzer- 
land took 12,595 tons last year, as compared with 22,481 
tons in 1894, and 15,257 tons in 1893, 





SournzRN MawratTa Raitway.—The length of line 
worked by the Southern Mabratta Railway Company, 
Limited, last year was 1 miles. This total was 
made up as follows: Southern Mahratta, properly so 
called, 1045 miles; Mysore Railway, 236 miles; and 
other lines worked by the company, 215} miles. The 
expenditure made by the company upon capital account 
to the close of 1895 was 8,795,921/. The company’s divi- 
dend for 1895 is to be at the rate of 4/. 102. per cent. per 
annum, a balance of 11,7791. being carried at the same 
time to the reserve fund, which stands ab 90,6737. 





BLASt- FURNACES IN THE UNITED StaTEs.—The number 
of furnaces in blast in the United States at the commence- 
ment of July, 1896, was 198, as compared with 241 at the 
commencement of January, 1896; 185 at the com- 
mencement of July, 1895; 182 at the commencement 
of January, 1895; 107 at the commencement of July 
1894; 130 at the commencement of January, 1894; and 
220 ab the commencement of July, 1893. Annexed is a 
statement of the weekly productive capacity of the fur- 
naces in blast at the dates named: July, 1896, 180,532 
tons; January, 1896, ‘207,481 tons; July 1895, 171,194 
tons; January, 1895, 168,424 tons; July, 1894, 85,950 
tons; Jan 1894, 99,087 tons; and July, 1893, 
158,762 tons, The production of pig in the United States 
has been gradually declining since November, 1895 ; but 
it is still, upon the whole, sensibly larger than it was two 
and a half years since. The number of furnaces is smaller 
while the aggregate production has increased, showing 
that the production of each furnace is larger than it for- 
merly was. The stock of pig in hand in the United 
States at the commencement of July this year was 815,872 
tons, as compared with 785,943 tons at the commencement 
of June, 769,532 tons at the commencement of May, 
744,614 tons at the commencement of April, 660,076 tons 
at the commencement of March, and 582,026 tons at the 
commencement of February. Stocks are thus increasing, 
although production is declining. 





MISCELLANEA. 


TuE Council of the Institute of Civil Engineers of Ire- 
land has awarded a gold medal to Alfred Dickinson Price, 
M. Inst. C.E., for his paper on the ‘* Construction and 
Equipment of Light Railways.” 


The Naval Construction and Armaments Company, 
Limited, Barrow-in-Furness, have declared a dividend at 
the rate of 4 per cent. per annum on the profits of the past 
year. 


A company has been formed at Ojebro, Sweden, for 
the purpose of purchasing four waterfalls in the neigh- 
bourhood, the power of which it is proposed to use for 
electric lighting of the towns of Vadstena and Skeinige, 
and for the working of some mills. 


We have received a sample of a red paint supplied to 
the Lancashire and Yorkshire Railway Company, the 
Great Eastern, the Great Northern, and other lines, b’ 


Mr. R. D. Stewart, of 61 and 62 Tenter-street, Good- | P 


man’s Fields, London, E., under the name of “No. 5, 
special red dry.” 

The traffic receipts for the week ending July 19 on 
33 of the principal lines of the United Kingdom amounted 
to 1,713,5597., which was earned on 18,8794 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,602,846/., with 18,740} miles open. There 
was thus an increase of 110,695/, in the receipts, and an 
increase of 1393 in the mileage, 


In order to prevent a repetition of the accident which 
occurred on the opening of the Snowdon Mountain Tram- 
way through the wheel mounting the rack, steps are being 
taken to render such an event impossible for the future. 
To this effect ‘“‘ wings” are being added to each side of 
the rail, underneath which strong hook pieces connected 
tothe engine project, the clearance between these hooks 
and the wings being small enough to render it impossible 
for the teeth of the rack and pinion to get out of gear. It 
is hoped that the whole of the work will be finished by 
September 1 next. 


The production of coal in India is steadily increasing. 
In 1885 there were raised 1,295,000 tons, whilst last year 
the figures were increased to 3,167,000 tons. The Bengal 
collieries are responsible for about 24 millions of the 
above total. Much attention has also been paid of late 
years to the discovery of mineral oil wells, but the 
success attained has not been very encouraging so far, 
though some 36,000 gallons of oil were obtained from 
the Digboi field in 1895. The boring at Sukkur has, 
however, failed to reach an oil bed so far, though it has 
been carried to a depth of 1500 ft., and is to be sunk 
200 ft. further before being abandoned. 


After the delivery of the Endymion and St. George 
from Messrs, Earle’s Works at Hull, the Gibraltar from 
Messrs. Napier’s Works at Glasgow, and the Theseus and 
Grafton from the works of the Thames Shipbuilding Com- 
pany, a dispute arase between the Admiralty and the 
contractors as to the construction that was placed on the 
specifications, the contractors alleging that they were 
required to carry out alterations which should have been 
paid for, while the Admiralty contend that the work 
came within the terms of the contracts. The dispute is 
about to ba submitted toarbitration, but in order to avoid 
such differences in the future it has been decided to 
appoint an experienced officer to superintend the over- 
seeing of all Admiralty work in the hands of contractors. 


A Commission S congang by the German Government 
to study the visibility of lights at sea has concluded, 
from the means of numerous experiments, that a white 
light of 1 candle-power is visible ab a distance of 
2800 yards on aclear night, and at a distance of 1 mile 
only on a rainy night. It was further found that when a 
white light of 1 candle-power was visible at a distance of 
1 mile, one of 3 candle-power was visible at 2 miles, of 
10 candle-power at 4 miles, and of 19 candle-power at 
5 miles. A green light of 1 candle-power is visible at 
.8 of a mile, and the lighting powers of such lights to be 
seen at distances of 1, 2, 3, and 4 miles, must be 2, 15, 51, 
and 106 candle-power respectively. The best glass is a 
clear blue green, whilst for the red light a copper red is, it 
is stated, the best. 


The Berlin authorities have during the past year been 
experimenting with refuse destructors, having erected 
furnaces both of the Horsfall and Warner type. The 
results attained have not, however, been altogether 
satisfactory, owing mainly, it is believed, to the peculiar 
character of the refuse of the city, which contains an 
exceptionally large amount of incombustible material, 
mainly ashes from the stoves used for house heating. 
In summer, when the stoves are out of use, very fair 
results have been obtained, about 4 to 44 tons being 
burnt per cell every 24 hours. This, of course, is less 
than in England, where each cell commonly disposes of 
6 to 7 tons per day, but English refuse contains about 
28 per cent. of half-burnt coal or cinders, as against 
about 14 per cent. or less in Berlin. By substituting a 
fan blower for the steam jet originally used with the 
Horsfall furnace, the output per cell was increased to 
6.3 to 7.0 tons per day. (rood results were also obtained 
by screening the refuse before placing it in the cells. 
In this way it was freed from the fine ashes, which 
constitute, as already stated, such a large proportion of 
the Berlin garbage, and the efficiency was thus raised 
to 8.4 t0 9.5 tons per cell per day. In fact, unless this 
is done, the winter garbage cannot be burnt without the 
addition of fresh fuel. 


It is well known that could a successful carbon bat’ 
be produced, it would be possible to reduce the expendi- 
ture of fuel for a given power to about one-fourth or less 
of that required by @ good steam engine, Attempts to 


accom this have, however, up to the present, not 
proved very successful, Recent advances in chemistry 
have, however, done much to explain this non-success, 
and by showing the lines along which no progress can 
be expected, have, at any rate, simplified the problem 
by limiting the field o bh. A German, Dr. 
Borchers, claims to have obtained a current by the oxida- 
tion of carbon oxide in the cold. His apparatus consists 
of porcelain cells containing jars of porous earthenware 
filled with an acid solution of chloride of copper. Bring- 
ing in air on one side of the porous jar and carbonic oxide 
op the other, a feeble current was obtained, which was 
augmented by filling the vessel with broken coke, so as to 
increase the surfaces of contact between the gas and the 
electrolyte. It is now announced that Dr, Jacques, an 
American physicist, has succeeded in constructing a 
carbon battery, giving a current the oxidation of 
carbon iron forming the positive pole. It would seem, 
however, that the Jacques cell is not likely to be of any 
ractical use, as its efficiency is low, but it is certainly of 
interest from a scientific point of view. The carbon is 
plun in an electrolyte consisting of a concentrated 
solution of caustic soda contained in an iron vessel, 
which is maintained at a high temperature. A current 
of air is forced through the electrolyte by means of a 
pump. 
Some interesting facts have been brought out in the ex- 
riments made by a committee of the Master Car- 
uilders’ Association on the friction of brake shoes, In 
the first place, whilst the maximum coefficient of friction 
is fairly constant for the same materials, the minimum 
and average values vary widely in different sets of experi- 
ments. It was also found that the coefficients varied 
with both the speed and the pressure applied. Thus at 
65 miles per hour the average coefficient of the friction 
during the stop was 16.8 cent, of the dg applied, 
and at a distance of 15 ft. from the end of the stop the 
maximum value noted was 29 percent. Abt 40 miles an 
hour the corresponding figures were 25.5 per cent. and 
33 per cent., whilst at 30 miles hour they were 
25.7 per cent. and 35.3 per cent, hen very high pres- 
sures are used at high speeds the total friction is in- 
creased, but the coefficient diminishes, the surface of the 
shoe ey ey partially liquefied. This feature 
accounts for the low value of the coefficient at 15 ft, from 
the end of the stop in the case of the 65 miles an hour 
speed given above. It would thus appear that a pressure 
which might cause the wheels to skid near the end of the 
stop, if applied to a train running 30 miles an hour, might 
be safely used if the speed was 65 miles an hour, No 
advantage is, ib ap to be expected from the use of 
longer shoes than the 13 in., the present standard in the 
States, since the heat evolved by the braking tends to 
curve the shoe away from the wheel. If greater area of 
rubbing surface is required it should be attained by the 
use of two shoes on opposite sides of the wheel. 


We find in Engineering News a fuil account of the 
causes which led to the very disastrous bridge accident at 
Victoria, British Columbia, on the Queen’s birthday. 
The bridge in question consisted of two 120-ft. deck 
spans and two 160-ft. through spans, all pin con- 
nected, and of the usual American type. They were, 
however, designed for a very low ie load, equiva- 
lent to only 321b. per square foot of road, and, though 
originally intended only for light highway traffic, an elec- 
tric tramway was run across them in 1891, without the 
builders, the San Francisco Bridge Company, being con- 
sulted on the matter. The bridge floor is of 3-in. planking, 
laid diagonal and spiked to ten lines of 3-in. by 12-in, joists. 

he floor beams are also of wood. At the time of the 
accident the heaviest car belonging to the Electrio Tram- 
way Company, carrying at least 140 passengers, was 
crossing the bridge, which at the same time was crowded 
with foot passengers. Under this excessive load one of 
the floor beams sheared at bony: where decay had arisen. 
Owing to the drop thus ca , the car ran diagonally off 
the rails, collided with one of the vertical posts, knocking 
it out, and causing the immediate collapse of the struc- 
ture. An examination of the bridge after the accident 
showed that it was constructed of good material, and was 
quite strong enough for the load for which it was 
originally designed. The immediate cause of the accident 
was, therefore, the serious overloading which had been 
permitted by the bridge authorities, though ib may at the 
same time be questioned if it is wise to use a single inter- 
section system of bracing for such a emall span. the 
structure been a double lattice girder, ope of the bars 
might have been knocked clean out without necessarily 
involving the loss of the whole structure. Young com- 
munities, however, have a not unnatural desire to kee 
down their ———- on public works, and are, accord- 
ingly, not unfrequently unprepared to face the outlay 
necessary for a first- bridge. 





Tue Surveyors’ InstrTuTIoN.—During the reconstruc- 
tion and enlargement of the old premises in Great George- 
street, the Surveyors’ Institution will be removed to tem- 
porary rooms in Savoy-street, Victoria Embankment, on 
August 17 next. 


Coat 1n East AnoiiA.—Not much has been heard of 
late with respect to the ‘coal in; Kast Anglia” question, 
but the Eastern Counties Coal Boring and Development 
Association has been quietly boring away all the same. 
Work is now being proceeded with at Weeley, Eszex. 


CaTaLoauz.—We have received from Messrs. Charles 
Winn and Co., of the St. Thomas Works, Granville- 
street, Birmingham, a copy of their new catalogue of 
boiler mountings and steam fittin ‘The catalogue in 
question is very fully illustrated, and prices are given in 











every case, 





ENGINEERING. 





[JuLy 31, 1896. 














“JANUS.” 


TORPEDO-BOAT DESTROYER 


ENGINES OF H.M. 


JARROW-ON-TYNE, 


LIMITED, 


COMPANY, 


AND IRON 


PALMER’S SHIPBUILDING 


CONSTRUCTED BY 


142.) 


Page 


(For Description, see 


A 


A 
bebe SesTiay’ 
[LZz72744, 
Ts 


— 
es 




















ENGINEERING, Jury 31, 1896. 

















“JANUS. 


ENGINES OF H.M. TORPEDO-BOAT DESTROYER 


LIMITED, JARROW-ON-TYNE 


CONSTRUCTED BY 


PALMER’S SHIPBUILDING AND IRON COMPANY, 


(For Description, see Page 142.) 












































pees 


Caw © vers §-O a 


< 


nun 
new 











Juty 31, 1896.] 





ENGINEERING. 





147 





AGENTS FOR “ENGINEERING.” 


Ausrria, Vienna : Lehmann and Wentzel, Kirntnerstrasee. 

sire sana: Sohn Mommas end On, 12, 

EDINBURGH : es an .» 12, Hanover-street. 

Franos, Paris: Boyveau and Ohevillet, Librairie Etrangére, 22, 
Rue dela Banque; M. Em.Terquem, 81bis, Boulevard Haussmann, 
Also wecl —- Agence Havas, 8, Place de la Bourse. 
‘See nex’ umn. 

oleate, Berlin : A. Asher and Oo., 5, Unter den Linden. 

es: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
from Caicutta t Thacker, Spink, and Co. 

INDIA, cutta : r, - 

* Bombay : Thacker and Co., Limited. 

[raty: U. Hoepli, Milan, and any office. 

LIVERPOOL : Mrs. Taylor, Landing 

MANCHESTER: John Heywood, 143, Deansgate. 

New Sovurn WALgs, oe Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Getch, Geo: it. 

Brisbane : Gordon 


UBENSLAND (SOUTH Gotch. 
e ours , Townsville : T. Willmett and Oo. 
RorrerDaM: H. A. Kramer and Son. 


SourH Austra, Adelaide: W. C. Rigby. 
Unrrap States, New York: W. H. Wiley, 58, East 10th-street. 
Chicago : H. V. Holmes, 44, Lakeside ee Olliien 
Vioror1A, MELBOURNE : Melville, Mullen and Slade, 261/264 - 
street. Gordon and Gotch, Limited, Queen-street. 








NOTICE TO AMERICAN SUBSCRIBERS. 


to announce that American Subscriptions to EnenvaERine 
the Publisher, Mr. OC. R. 


We 
may a be addressed either direct to 
JoHNSON, at the Offices of this Journal, Nos. 85 and 36, Bedfo 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiuzy, 53, East 10th-street, New York, 
and Mr. H. V. Houmas, 44, Lakeside Building, Chicago. The 
prices of Subscription (payable in —s for one year are: For 
thin (foreign) paper edition, 10. 168. Od.; for thick (ordinary) 
paper edition, 2/. 0s. 6d., or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 


Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m.onThursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 








SUBSCRIPTIONS, HOME AND FOREIGN. 





direct from the Publisher, 


INEERING can be supplied, 
age ¥ following rates, payable in 


post free for Twelve Months at the 
advance :— 

For the United Kingdom 

» all places abroad :— 

Thin paper copies ......+-..++..£1 16 0 

Thick ” cesevcsceceossien 0 6 


1 accounts are payable to “ ENGINEERING,” Limited. 


Al 
rossed ‘* n k, Cha: Cross Branch.” 
Cae taes Ota hens payable ax Bedtord street, Beeand, W.0. 

When fore Subscriptions are send by Post Office Orders 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving 
Incomplete Copies through News-Agents are re- 
quested to communicate the fact to the Publisher, 
together with the Agent's Name and Address. 

Office for Publication and Advertisements, Nos, 
35 and 86, Bedford-street, Strand, London, W.O, 


fuLzaRarnio ApprEss—ENGINEERING, LONDON. 
TurerHons NumBsr—3663, 





Reaping Cases. — Reading cases for containing twenty-six 
numbers of ENGINBERING may be had of the publisher or of an; 
news-agent. Price 6s. each. 








CONTENTS. 


PAGE PA 
Modern Theatre Stager.— | The Brussels International 
No. XULL (Illustrated) .. 133|| Exhibition of 1897 (Z//us.) 149 
||The Institution of Me- 


West Riding Rivers Pollu- 
i 134 





a eee chanical Engineers ...... 150 
Electric Traction.—No. LV. 1] BOGOS sass s .cicecacsocesce 152 
(llustrated) ....++.0.+++ 137 ||Water-Tube Boilers and 
The American Society of Feed Distribution (Zilus.) 153 
Mechanical Engineers (Jl- Notes from Oleveland and 
lustrated) .ccccsccccccce 140|| the Northern Counties .. 153 
H.M. Torpedo - B Notes from South Yorkshire 153 


‘oat De- 
stroyer “‘ Janus” (Jllws.) 142 
Notes from the United 
SHORES ns cade rscencannens 144 

The ‘‘ Drummond Castle ”’. . 

Railway Accidents and Con- 
tinuous Brakes.......... 144 
Water Power .....cssee eeee 
eo 145 
The Manufacture of Power 147) 
The Paris Exhibition of 1900 148 | 





JUPG. sc iais sese~sexsves 149 | 


Notes from the North .... 154 
Notes from the South-West 154 
The Bridges-Lee Surveying 
Camera (Illustrated) .... 155 
| Industrial Notes -.......-. 155 
The Action of Blast in 
Cupolas (Illustrated) .... 156 
Unusual Corrosion of Marine 
Machinery .........ese0- 157 
Launches and Trial Trips .. 158 


||* Engineering” Patent Re- 





cord (Illustrated)........ 159 


With @ Two- Page Engraving of the ENGINES OF H.M. 
TORPEDO-BOAT DESTROYER “JANUS.” 





NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from the Continent and French 
Colonies may now be sent either through the 
Agence Havas, 8, Place de la Bourse, Paris, or 
direct to the Offices of this Journal, addressed 
to the Manager of the Advertisement Department, 
who will supply full particulars as to terms, &c. 


ENGINEERING. 


FRIDAY, JULY 31, 1896. 














THE MANUFAOTURE OF POWER. 


Wuen the mechanic discovered the means to 
manufacture power on an unlimited scale, civilised 
mankind immediately entered on a higher plane 
of existence. This is a matter very apt to be for- 
gotten. The engineer has never had a tithe of the 
credit that rightly belongs to him. Society is 
ready enough to remember the work of the general, 
the statesman, the poet, the man of letters, the 


rd-| divine even, but it pays the scantest regard to 


men who have done infinitely more for its comfort 
and well-being than any of these. While the 
human race shared the drudgery of the world with 
the beast of burden, all its operations were con- 
fined within very narrow limits, and a great part 
of its members exhibited the brutish characteristics 
to be expected of those who spend their lives en- 
tirely in muscular exertion. This is not matter of 
conjecture, or a pessimistic depreciation of the 
past. At the present day there are parts of the 
world where even the aid of animals cannot be 
obtained to lighten man’s lot. It is so over a 
large portion of Africa, and we see how miserable 
is humanity when entirely dependent on its own 
strength. It is only by limiting its wants to bare 
necessaries that it can live at all. If more than 
this be desired, it must be gained by the strong 
robbing the weak of the very small amount 
of material happiness that would otherwise fall 
to their lot. The Arab trader amasses money, to 
be afterwards enjoyed in more favoured localities, 
by forcing the unfortunate negro to carry his 
burdens until he falls helpless by the way. Even 
the traditional hostility of the British Government 
to slavery has had to be abated when urgent action 
was required in the interior of the Dark Conti- 
nent, and porters have been employed who were 
not free men. 

Tt has only been, however, in a few regions of 
the earth that beasts of burden could not be used 
to supplement human exertion. Further, the 
power of the wind is nearly always available at 
sea, and by these two aids, animal and wind 
power, civilisation struggled into existence. It 
is almost impossible to conceive that the Roman 
Empire could have been created if the com- 
merce of the Mediterranean had been carried on 
entirely by the aid of the galley slave, and if all 
burdens on land had been borne on men’s 
shoulders. Certainly the human race is very pro- 
lific, especially under circumstances of poverty and 
misery, but it would not have stood the drain 
necessary to supply power for transporting 
the entire merchandise of the world, even on the 
limited scale which obtained in the centuries im- 
mediately preceding the Christian era. The 
domestication of the horse and the ox, and the 
invention of masts and sails, set free a considerable 
— of the population which must otherwise 

ave been engaged in transport, or oppressive 
manual toil. Further, they enabled men to con- 


ox | gregate in towns, and to cultivate the arts of civili- 


sation. It is perfectly wonderful to note how 
great an improvement was made in the lot of 
humanity by these two causes, aided in man 
cases by a rigorous system of slavery whic 
sacrificed the interests of one half of the 
population for the benefit of the other half. 
Without referring to Greece and Rome, we ma 
find in our own country the evidences of a hig 
civilisation arrived at before the mechanic arts had 
made great progress. We need only quote the 
names of Shakespeare, Bacon, and Newton to 
show that in different ways, and in various fields, 
the human intellect long ago attained heights 
which there is no prospect of its ever surpassing in 
the future. 

But although the presence of such men in 
a nation, and the fact that what they wrote 
was treasured and handed down to posterity, is 





ample evidence that society was highly civilised, 
yet it must be remembered that the civili- 
sation was so far different from our own that, 
if we were transported back into it, we should re- 
gard it as barbarism. Life in this country was, as 
late as the sixteenth, seventeenth, and eighteenth 
centuries, very hard, as judged by our standards, 
even for the wealthy. But for the poor it was 
misery. They had to labour incessantly from the 
earliest hour of the day until they carried their 
aching bones to bed again, and this for the smallest 
sum it was possible tolive upon. Their fare was of 
the poorest. Meat was a rarity ; their bread was 
coarse; the beer they drank could not be given 
away now; books and newspapers were beyond 
their reach even if they could read ; the expense of 
travel fixed them in their native spot almost as 
firmly as if they had been vegetables ; their homes 
were small and generally unhealthy ; when their 
children left them the cost of postage prevented any 
communication beyond an annual letter; and, 
finally, they were completely in the hands of 
their employers, any attempt at combination 
exposing them to the penalty of transportation 
beyond the sea. The upper classes had managed 
to appropriate almost the entire benefit arising 
from the cheap labour of the horse and the ox, 
and the unpaid effort of the wind and the water mill, 
and the Swot population were not much better 
off than in barbarous times, except that they had 
security for life and limb, and for any little property 
they might accumulate or inherit. By the aid of 
domesticated animals one man was able to raise and 
distribute far more food than he could consume, 
and out of the proceeds pay a heavy rent for his 
land. The merchant, too, thanks to cheap carriage 
by sea, drove a thriving trade. Thus there were 
maintained two classes who were able to appre- 
ciate and willing to pay those who ministered 
to their taste and pleasure ; consequently arts 
prospered and literature flourished. Had the 
farmer been obliged to drag his own plough, to 
grind his corn in the Oriental fashion be- 
tween two stones, and then to carry the 
flour to market on his back, his output would 
have been so small that, after supporting himself 
and his family, the remainder would have fur- 
nished only a trifling rent to the landowner. The 
latter would have had nothing to spend on super- 
fluities. The artist, the dramatist, and the man of 
letters would have starved even more rigorously 
than he usually did in those days. 

When Watt produced the modern steam engine 
in the latter part of the eighteenth century, the 
world entered upon a new stage in which the 
salient and dominant feature is what Mr. G. S. 
Morison, in a recent oration before the Harvard 
branch of the Phi Beta Kappa Society, called ‘‘ the 
manufacture of power,” that is, the change of inert 
matter from one form to another in such a way 
that power is generated. To show what is in- 
volved in this, we cannot do better than quote some 
of Mr. Morison’s eloquent words. Hesaid: 

‘The manufacture of power not only marks a 
new epoch in development, but it means greater 
changes than any which have preceded it; the 
others marked distinctions between successive 
stages of zavagery and barbarism ; this marks an 
advance in civilisation as much greater than ~e of 
its predecessors, as civilisation is greater than 
barbarism. 

‘“‘The manufacture of power means practically 
unlimited power ; whatever the measure of a single 
tool, that tool can be used to make a greater one, 
We are no longer limited by animal units, by loca- 
tions of water powers, nor by the force of wind and 
tide ; power can be had where it is needed and 
when it is needed... . 

‘*The substitution of inanimate manufactured 
power for the animal power on which our race was 
formerly dependent means a separation of the force 
which does the work from the intellect which 
directs it. The power which we make and use is 
absolutely without sense ; all this must come from 
the human mind. The man who drives a horse has 
little to do, the horse finds the way and does the 
work ; but the driver of a motor iage has a 
senseless machine, and all direction must come 
from him. Manufactured power demands intelli- 
gence to supply the sense which power lacks. The 
extreme logical development would be a condition 
where every kind of physical work is performed by 
machines, while human effort is reduced to design 
and care. Such a result will never be reached ; so 
long as men have bodies, the forces placed in those 
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bodies must be used, but the substitution of manu- 
factured power for human labour is a promotion for 
men, whose value becomes measured by skill in 
directing power and not by muscular strength.” 

It is this “‘ promotion for men” which we wish to 
emphasise as the great work which has been wrought 
by the engineer, not merely for kings and princes, 
for the great and wealthy, but for all men alike. 
The gain t> the middle and labouring classes is 
comparatively, however, much the greater. The 
effect of the steam engine has been to lower the 
price of nearly everything except labour. Its pro- 
ductive power is so great that the rich and the 
astute have not been able to absorb all that it 
turns out, and its blessings have overflowed to all 
classes of society. For atime, indeed, the manu- 
facturer did contrive todam up the stream fairly 
successfully, but soon it proved too vast for his 
resources and broke its bounds. On all sides the 
effects are seen in shortened hours of labour, 
higher wages, better food and homes, and increased 
recreation. Every one has his wants so far pro- 
vided for that he can spare something to spend on 
enjoyment. The factory girl gets her annual jaunt 
to the seaside, and her weekly novelette. The 
working man can travel as fast as the lord, and 
almost as comfortably. The shopkeeper takes his 
trip to Switzerland or to Norway. On every side 
there is evidence that the actual necessities of life 
—a phrase which includes a great deal more 
than it once did—do not monopolise the entire 
strength of the people, but that a fair percentage 
is acquired over and above the amount required to 
satisfy them. In addition to making a living, every 
one can live, to greater or less extent, in the manner 
which pleases himself best. This is, indeed, a pro- 
motion for humanity. 

We grow so accustomed to the condition of affairs 
in which we exist, that we are quite unable to recall 
those of a few years ago, or to realise how much 
better we are off than our fathers were. Recently 
the jubilee of the London and North-Western Rail- 
way has been celebrated. Among those who took 

art in it were many who had attained man- 
ied 50 years ago, so that during the period 
of an adult life all that is represented by this 
great corporation has happened. But we have 
to go back another 25 years, to a period 
when many still among us were already living, 
to reach the time when the manufacture of 
power, as applied to locomotion on land, had not 
commenced to effect those great changes among 
which we live. At that date the post-chaise and 
the stage-coach were the general means of travel 
for the middle classes when on business or pleasure 
bent, while the poor mostly went on foot. 
When we remember that a stage-coach did not 
carry more than 20 passengers and needed a stud 
of 40 horses, we realise how few travellers there 
must have been. But we can scarcely realise their 
hardships during the weary hours of the day and 
night, exposed to all the rigours of an English 
climate. The smallness of the power supplied by the 
horses not only necessitated a slow rate of speed, 
but it obliged the weight of the vehicle to be kept 
toaminimum. Hence the bulk of the passengers 
were without shelter from the sun, the wind, and 
the rain. When power is manufactured, as on 
railways, it becomes so cheap that the weight of 
the vehicle can be increased to many times that of 
the passengers without undue expenditure. 

In the middle of the last century there was quite 
a scramble for water rights in this country, and 
every stream that would furnish power became 
studded with mills. The rise of our cotton and 
woollen industries was rendered possible by the 
water motor, and by the same cause the female 
sex became emancipated from the spinning wheel. 
The fluent maidens who stand on platforms 
and denounce the tyranny of man ought to except 
the mechanic from their strictures, for it is entirely 
due to him that they hava the time to demand 
theirrights. Before the advent of the throstle and 
the mule, and more particularly of manufactured 
power to drive them, every young woman was a spin- 
ster in the literal meaning of the word. Every inch 
of yarn, of linen, cotton, or wool, was spun by hand 
—by the hand of woman. There was then no leisure 
in the household. The wheel kept watch and ward 
over the girls of the family, forcing them to abandon 
books and other delights for its service. Now one 
girl can manage 500 spindles, running 10 times as 
fast as formerly, and can thus do the work that 
once would have occupied the spare hours of 10,000 
of her sisters, 





It is not, however, in the mere reduction of 
labour that mankind has received so much pro- 
motion by the manufacture of power. If by aid 
of a steam engine and a machine, one man can do 
what formerly required a dozen or a hundred, the 
remaining 11 or 99 are not idle, nor is it desirable 
that they should be. Cheap power, the gift of the 
engineer, has raised the standard of living. It has 
put at the command of the mass of mankind plea- 
sures which, in less favoured times, were confined 
to the few, and, in some degree, it has enabled 
them to appreciate them. As labour was set free 
by the introduction of machinery it was first 
applied to increasing the output of necessaries, 
which had previously been insufficient in amount. 
Next the quality was improved ; linen and cotton 
became finer, white bread was substituted for black, 
beef took the place of bacon, and soon. But there 
is a limit to the amount that a man can wear or eat, 
however cheap clothes and food may be. Besides, 
he has other aspirations and desires than merely 
bodily ones, and a very fair percentage of the popu- 
lation are occupied in ministering to these. The most 
notable example are the clergy. They, however, 
are not the product of cheap power, and the engi- 
neer cannot flatter himself that they are in any way 
due to him. No matter how poor or necessitous a 
people may be, they contrive to support those 
who administer spiritual consolation to them, be 
they named priests, ministers, or medicine men. 
But, although religion may flourish, amusement and 
the lighter forms of literature make little progress 
in a poor community. It is only when people have 
overtaken their necessities that they can spend 
money on the drama, professional music, pictures, 
novels, illustrated papers, and the like. The modern 
novel is a characteristic example of the effects of 
the manufacture of power. The volumes are turned 
out, mostly by women, at a marvellous rate—we 
forget how many per day, or per week, but at any 
rate the number of authoresses must be counted in 
thousands. Last century 90 per cent of them 
would have been occupied in spinning, cooking, 
clear starching, and sewing for themselves and their 
relatives, and would have had neither the time to 
write the tales, nor the morbid feelings on which 
they are too often founded. 

It must be admitted that in some respects—per- 
haps many—the effects of cheap power have not 
been altogether satisfactory. Material benefits 
have increased faster than the mental capacity to 
use them wisely. Sections of mankind have had 
their toil reduced, and have not learned how to 
employ their leisure properly. Ostentation and 
vulgarity in the middle classes, and rowdyism in the 
lower classes, are evidences that money and time 
are at the command of those who have not the 
understanding to apply them to suitable uses. 
But the engineer cannot be blamed for this. He 
is in a position of the schoolmaster, whose duty is 
to provide instruction, but who cannot furnish his 
pupils with the brains to understand it. It is a 
necessary condition of affairs that physical resources 
should precede the intellectual ability to employ 
them temperately. A man must getinto the water 
before he can learn to swim. Itis a law of life that 
the power to do evil comes before the power to live 
well. Youth is fully provided with strength and 
passions by nature ; self-restraint is the result of 
cultivation and environment, and can only be de- 
veloped among opportunities for excess. The manu- 
facture of power furnishes mankind in general, not 
only with more abundant comforts and pleasures— 
better food, cleaner dress, more convenient homes, 
greater leisure, and more recreation—but it also 
affords means for the cultivation of character, and 
for the mental and moral improvement of society. 
No doubt there are failures—many and grievous 
—but the fact that they are counted failures is 
evidence that the good sense of the community is 
enlisted on the right side, and that the material pro- 
sperity rendered possible by the cheapness of manu- 
factured power is recognised as a stepping - stone 
in the upward progress of the race. 





THE PARIS EXHIBITION OF 1900. 

WE mentioned, some time since, that the Direc- 
tion of the Paris International Exhibition of 1900, 
had invited competitive designs and estimates from 
French architects for the two palaces, that are to 
be erected on the Champs Elysées, and to remain 
as permanent buildings, flanking the new great 
avenue that is to be formed to the Seine opposite 
the Invalides. The competition was closed several 





days since, but we preferred to reserve our com- 
ments on the designs until the prizes had been 
awarded. It may be mentioned that the Director- 
General of the Exhibition will have much to say 
on the subject uf the type of building, which 
in his judgment will be most appropriate and 
useful. The various designs are now exhibited 
in the Palais de l’Industrie, which will so soon 
have to disappear. There they will remain for 
some time for public inspection, and our present 
purpose is to say a few words as to the impression 
they produced when we examined them as one of 
the public. Frankly speaking, although many of 
the plans show evidence of great skill and thought, 
nothing that is exhibited appears fairly worthy of 
the importance of the purpose in view. A French 
critic in the Paris press has expressed his lively 
satisfaction that the competing architects have 
almost unanimously selected stone as the material 
of construction, and he maintains that nothing 
but stone can be properly in accord with the 
adjacent classic monuments on the Place de la 
Concorde, the Arc du Triomphe, and the Hotel 
des Invalides. According to him, iron and 
ceramics as constructive materials, would be 
inharmonious and out of place in the vici- 
nity of such monuments. We do not consider 
that this criticism is sound, and while full of 
respect for the classic and semi-classic architec- 
ture, that abounds in, and enriches, Paris, we 
believe that architectural monuments to the 
age of steel would be essentially appropriate both 
to the site and the occasion. It is certain that if 
Greek and Roman architects had had the good 
fortune to possess the constructive material of the 
— day—the iron and ceramics, so happily 

lended in some of the buildings in the 1889 exhi- 
bition—they would have employed them to the 
fullest advantage, and they would not have covered 
them behind mere screens of stone that add nothing 
to the strength, and conceal the real character of 
the structure. 

We may briefly notice those designs that have 
received premiums. The first prize for the large 
“ of 15,000 francs (600/.) has been awarded to 

- Louvet. The design does not appear particu- 
larly harmonious on account of the emphatic way in 
which the materials, iron and stone, are blended. 
The great facade is formed of a series of columns, 
between each of which is a false window; the 
only openings are in the pavilions at each end 
of the facade, while in the centre are main 
entrance gates flanked with two other pavilions. 
The general effect is flat and naked. Above and at 
the back of this facade, rises the metal portion of 
the structure ; a great glazed nave broken in the 
centre by a flat dome, framed in steel and glazed. 
The effect of this flat glassed dome rising out of 
a glazed roof is not happy. The architect has 
adopted this arrangementto connect thenave, parallel 
to the facade, with the rest of the building that is at 
right angles to it, the plan of this building being in 
the form of a T. The lower wing, or rear facade, 
is more attractive in design. It is terminated at 
each end by a flattened dome, and it is dominated by 
the nave and the central dome, which are much at 
variance with the classic portion of the design. 
Within, the design is well adapted for the purposes 
it has to serve. Inside the entrance there is a 
large vestibule from which start two monumental 
staircases conducting to the first floor, which is 
occupied by the main picture galleries. Beneath 
the dome on the ground floor is the nave stretching 
to the right and left, and opposite is another nave 
of the same dimensions at right angles and leading 
to the rear facade. To adapt the front of the build- 
ing for horse exhibitions, extensive stables are 
arranged in the basement. At the ends of the 
naves are staircases leading also to the picture 
galleries on the first floor. In the rear wing of the 
palace, under one dome is a café restaurant ; be- 
neath the other, a concert-hall. Between them, on 
the ground floor, is a sculpture gallery and also a 
picture gallery. 

MM. Deglane and Binet are the architects who 
received the second prize for the same large palace. 
og! mes poe had in view was to give to the agar 
of their design an appearance corresponding wit 
the Hotel des Invalides and the oasamale fn the 
Place de la Concorde. This effect is much affected 
by the appearance above the facade, of a nave in 
steel and glass entirely out of accord with the 
classic architecture of the front. The intersection 
of the naves is marked by a dome of monumental 
proportions of steel and glass, but of a form adapted 
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rather for masonry than for steel. The facade 
is much enriched. The central entrance is highly 
decorated, forming a main central motive, from 
which on either side loggias extend as far as 
the first floor ; this part of the arrangement is 
extremely happy, although the architects err on 
the side of superabundant ornament. Not only 
do statues adorn the loggias, but they extend 
almost without interruption the whole length 
of the fagade and beyond down the new avenue, 
thus converted into what the designers style ‘‘ une 
voie triomphale.” The arrangements within are 
good; the main wing inclosesa vast hall, well 
adapted for horse displays, the short nave ends in 
a circular concert-hall covered by a dome. 

Among the other designs submitted for the large 
palace, is that by M. Thomas. Here also is found 
the great glazed nave covering the front wing near 
the avenue, and which is intersected by a dome, 
while the ends are completed by elaborate archi- 
tectural compositions, forming semi-vaults of 
masonry, richly decorated. In the centre of the 
fagade is a monumental and highly enriched en- 
trance, composed of three doors surmounted 
by a large glazed roof. Along its whole length the 
facade up to the second storey is a colonnade, and 
behind is a frieze of ceramics in colours, representing 
the history of Art. The central bu:lding, that form- 
ing the vertical bar of the T, is elliptic. 

M. Girault, whose name was well known in con- 
nection with his general design for the Exhibition, 
suggests a palace with a glazed nave ; the facade is 
terminated at each end by a pavilion. In the 
centre is a vast peristyle, with three arcades con- 
stituting the central motive. On each side, on the 
ground and first floor, are porticos, forming admir- 
able promenades, and affording charming views of 
the Champs Elysées. 

For the first design of the small palace, a prize of 
5000 francs (200/.) was given. This building pre- 
sents much less difficulty than the larger one, The 
competitors were not bound by the outlines of a 
predetermined plan, while the less extensive dimen- 
sions enabled a better effect to be produced. Ac- 
cordingly most of the plans are really successful. 
M. Girault, taking advantage of the liberty accorded, 
has chosen quite a special form of plan, rectangular, 
with interrupted sides. A dome dominates the 
entrance, and is somewhat out of keeping; 
otherwise the design is happy, being light 
and graceful; the good effect is largely due 
to the introduction of colonnades; a_ small 
pavilion is introduced at each end of the facade. 
Access to a vestibule is obtained by a series of 
curved steps, the vestibule itself being elliptical ; 
to the right and left, sculpture galleries extend, 
lighted from the colonnades of the facade. In the 
centre of the building is a semicircular garden, 
surrounded by a portico of a horseshoe form ; 
around this garden are picture galleries. The 
general effect is lightened by the introduction of a 
semi-basement. The architects who have been 
awarded the second prize are MM. Cassien-Bernard 
and Cousin. Theirdesign is a charming one, and 
in many respects more attractive than that of 
M. Girault. The plan is quite different; it is 
of a horseshoe form, with a central dome 
and a rectangular portion at the back. Each end 
of the horseshoe facade terminates with a pavilion 
of excellent design. Probably a good deal of space 
has been wasted, and within there seems a super- 
abundance of staircases, but the general effect is 
excellent and extremely decorative, while the large 
rotunda beneath the dome is admirable. We need 
not deal with the other designs, although the archi- 
tect, M. Bouvard, who will prepare the ultimate 
plans, has full liberty to adopt any idea from them 
that he may find usefnl. We do not doubt that 
the result will be satisfactory, aided as he will be 
by so much excellence of design and detail. 





ELEOTRIOAL DEVELOPMENTS IN 
JAPAN. 

THe Japanese have not been slow in adopting 
the various applications of electricity, and they 
have made considerable progress not only in 
electric lighting, but also in the use of electricity 
asa motive power. For a considerable time past 
the vernacular press has stated that a system of 
electric tramways was being projected for Tokyo, 
and it now appears as if it were about to become a 
reality, as it is being supported by well-known and 
rich men. The horse tramway company’s charter, 
however, having still some years to run, the electric 





tramway company will, to begin with, confine its 
enterprise to districts where other trams do 
not exist. Some of the newspapers are expressing 
regret that some arrangement cannot be made with 
the horse tramway company, so as to bring the 
whole of Tokyo within the range of the electric 
system, for the use of ponies to draw heavy tram- 
cars, and the execrable state of the streets through 
which the lines run, are veritable eyesores in 
Tokyo. 

In view of the developments which are taking 
place in the applications of electricity, the Minister 
of State for Communications has issued regulations 
for the control of the arrangements connected with 
them. They are of considerable length, comprising 
111 in all, but their chief points are as follows: The 
matters controlled by these regulations include 
electric light, electric railways, and other electric 
appliances, but electric railways constructed in 
accordance with the Private Railway Regulations 
are excepted. Whenever an application to start 
electrical works, whether for business or private 
use, is sanctioned by the Minister of Communica- 
tions, the work must be started within six months, 
computed from the date of such sanction, and when 
work is not begun within that period, or is not 
completed within the prescribed limit, or is not 
applied to the practical uses for which it was 
intended, within six months from the date of the 
issue of the sanction, it may be annulled. Electric 
currents must be completely insulated from the 
ground, and lightning rods must be erected at suit- 
able places. The temperature of electric wires 
through which currents are transmitted must not 
rise above 20 deg. Cent., and must not affect any 
of their surroundings. Wires suspended in the air 
must be covered, and posts supporting them must be 
on the roadside. Atplaces where wires cross the road 
they must be suspended over 20ft. above the ground, 
and ‘over 16 ft. in all other cases. When electric 
light wires are to be conducted side by side with 
electric motor wires, the space between the two 
must be over 6 ft. Electricity supplied to a dwell- 
ing-house must be of low pressure, and high pres- 
sure electric wires suspended in the air must 
not, in case of a single wire, transmit above 50,000 
volts, or above 20,000 volts in other cases. De- 
tailed regulations are given with regard to electric 
railways. They provide that, according to circum- 
stances, the Minister of Communications may forbid 
the use of ground-laid return-current wires. 
Wires used for electric railways when suspended in 
the air must, except in cases specially sanctioned, 
be over 25/100 sun (fully } in.) in diameter, and ex- 
tremely durable; andthereturn-current wires, except 
those laid in the middle of the track or rails, must 
be insulated from the ground. But when in places 
where non-insulated wires are employed metallic 
substances are buried underground, the return- 
current wires, excepting in cases where the consent 
of the owners of these metallic substances has been 
secured, must be separated from the others by 
not less than 6 ft. Electric railway wires, with the 
exception of electric car wires, must be conducted 
along one side of the roadway, whenever any 
electric light wires or electric motor wires are con- 
ducted along the same side. The new regulations 
came into force from June 1 last, and the recon- 
struction of those parts of existing electric plants 
that do not correspond with the conditions laid 
down in the regulations, must be undertaken 
within a prescribed limit of time to be specially 
fixed by the Minister of Communications. Penalties 
are fixed for contraventions of the regulations, but 
they are not very severe and are not likely to be 
much required, as the regulations on the whole are 
of a reasonable nature. 





THE BRUSSELS INTERNATIONAL 
EXHIBITION OF 1897. 

ConsIDERING that the International Exhibition to 
be held in Brussels next year, promises to be of a 
highly important character, it is rather strange 
that it has attracted so little attention in this 
country. It is true that within the last few months 
an entire change has taken place in its prospects. 
Devised at first as a speculative company scheme, 
it neither commanded nor merited much attention, 
and, indeed, the chances are that it may never have 
assumed a practical form. But it has been raised 
recently on to a far higher level. The King of the 
Belgians and his Government elected to take the 
matter in hand, and to endow it with official 
dignity and importance. The limited liability com- 





pany element has not disappeared, but, while its 
pooegaen is —- : at been subordinated to 
the necessary degree, if foreign co-operation was to 
be secured. Foreign exhibitors, ‘ee the official 
bodies representing them, will not have to deal 
with the directors of the ‘‘ Bruxelles-Exposition ” 
Company, but with a Government official of a 
Government department deputed to look after and 
protect their numerous interests. So that while 
the financial future of the shareholders will 
be duly looked after by directors, or an executive 
committee approved by them, the administrative 
machinery of a State exhibition has been organised 
in order to give the necessary guarantees to foreign 
manufacturers who may feel disposed to participate. 
The reason of so marked an accession of Royal aid 
and patronage is not far to seek. The King of 
the Belgians, always taking a keen and practical 
interest in his beautiful city of Brussels, the dimen- 
sions of which are now rapidly increasing, is very 
desirous of increasing its attractions by adding to 
it, as a Voce of popular resort and suburb, the 
Pare du Terviiren, a domain of great natural beaut: 

and considerable extent—500 acres. But this par 

happens to be eight miles from Brussels and very 
inaccessible, hardly frequented by the inhabitants 
of the capital, and quite unknown to visitors. To 
make it as popular as it should be, and easy of 
access, are two of the motives that have raised the 
importance of the coming Exhibition. Not that it 
will be held at Terviiren, at least not the most 
important part, that is reserved for the Pare du 
Cinquantenaire, situated in the city, and the very 
charming though restricted site of the Brussels 
Exhibition of 1880. At Terviiren will be the 
Colonial Exhibition, the Congo in miniature, races 
and tempo shows of all kinds, and other attrac- 
tions that Belgians know so well how to organise 
and enjoy. So that the Brussels Exhibition will 
present the altogether novel plan of being held in 
two places, separated by a distance of eight miles. 
As for the means of communication, a broad avenue 
is now being constructed at a vast expense, con- 
necting the two sites, and on this will be 


‘laid lines of electric railway, bringing the two 


places within 20 minutes of each other. Thus 
will the main object be served after the Exhibition 
will have become a pleasant or a regretful memory, 
as the case may be ; Terviiren will be known, and 
the way to it made easy. There can be no two 
— as to the permanent benefit of this part 
of the scheme, which is also of great interest from 
the Exhibition organieation point of view. 

As for the Exhibition itself. The Parc du 
Cinquantenaire has about 100 acres, which will— 
main buildings apart—be about equally divided 
between pleasant gardens, and the side shows on 
which success depends so largely. Most people 
know what the main buildings are like ; they are 
sufficiently large and decorative to produce a fine 
architectural effect; behind the facade—with its 
monumental central entrance, its curved portico, 
and two large halls—there is the great iron-roofed 
gallery utilised year by year for horse shows and 
other temporary purposes. For the rest, small 
galleries, existing, or yet to be built, of the usual 
cheap and rapidly erected types, in iron, timber, and 
glass. The plan which we publish on the next page 
illustrates the general arrangement clearly. As 
for the utilisation of space, the details are not yet 
decided. But the = gallery will be eee or 


quite filled with machinery, and the Belgian Indus- 
trial Court will occupy the building that extends at 
right angles from the back of the inery Hail. 


To the right of this are foreign courts, to the left 
icture galleries ; at both ends of the Machinery 
all, more foreign courts. This is an outline of the 

arrangements, to be filled in later. They will be 

simple enough, which is a great igen x and the 
space will be large enough—about a million square 
feet—for a minor exhibition of much importance. 

The contents of the Exhibition are to be divided 

in 14 sections, 56 groups, and 199 classes, covering 

all branches of art, industry, and science. 

The usual routine of exhibition arrangements 

will be followed; Belgian courts and Foreign 

courts ; picture galleries of contemporaneous 
art; juries and awards, diplomas, medals, 
and so forth. A novel feature, however, is being 
seriously contemplated which can any 
but Dead Sea fruit. This is the exhibits in the 

International Sections, where new inventions and 

discoveries of value and importance are to be shown, 

and machines, processes, and products, the practical 
developments of what once were new inventions 
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and discoveries. As for these last, the commis- 
sioners of various countries will probably desire that 
their courts should not be deprived of such valuable 
exhibits. As for the former, the members of the 
Belgian Committees created to decide on the merits 
of the new inventions and discoveries, must be bold 
indeed if they will dare to face the cloud of in- 
ventors and discoverers who will no doubt descend 
upoa the galleries in the Pare du Cinquantenaire. 
The sanguine and usually unpractical inventor in 
the single specimen, puts those to flight who know 
him and his kind, and the idea of inventors in 
battalions is full of terror. We trust sincerely for 
every reason that this idea may be abandoned. 

The prospects of the Brussels Exhibition as to 
foreign co-operation are very promising. France 
(possibly with an eye to py nd in 1900) has 
made a grant of 35,000/.; Germany has so far 
voted no money, but has formed a commission of 
the first rank, under the presidency of Prince 
Charles of Hohenzollern ; the United States will 
have a court ; so will Italy ; the South American 
Republics will, in nearly all cases, be represented, 
and it is expected that there will be Iussian, 
Austrian, and Scandinavian Courts. As for this 
country, the Government is taking a keen interest 
in the success of the undertaking, and at its request 
a British Commission has been formed under the 
presidency of Sir Albert Rollit, and with Mr. James 
Dredge as executive commissioner. Of course 
it would be unreasonable to suppose that this Com- 
mission can command success, but it may be con- 
fidently asserted that they will at least deserve it. 

This much may be safely predicted of the 
Brussels Exhibition of 1897. Though not large, it 
will be highly representative and thoroughly inter- 
national ; if our own industrials do not consider it 
worth while to be present, those of other and com- 
peting countries will have a different opinion. 
Besides being a business exhibition, it will be a 
pleasurable one, in all the varied methods now in 
vogue, therefore it will attract crowds of visitors to 
the bright Belgian capital. 





THE INSTITUTION OF MECHANIOAL 
ENGINEERS. 

THE annual summer meeting of the Institution 
of Mechanical Engineers commenced at Belfast on 
Tuesday last, the 28th inst., and will be brought to 
a conclusion to-day. This is the first time the In- 
stitution has paid a special and separate visit to 
Belfast, although during the summer meeting of 
1888 at Dublin an excursion was made to the great 
and prosperous northern city of Ireland. The 
pleasurable recollections associated with the 
former visit to the sister isle led to many members 
looking forward to this year’s trip as one likely 
to be much enjoyed. If one may judge from the 
proceedings up to the time of writing, these antici- 
pations are likely to be very fully realised. There 
are, however, two matters which will impair the 
pleasurable recollections of this year’s gathering. 
The disastrous fire which totally destroyed the wood- 
working department of Messrs. Harland and Wolff's 
works, and important portionsof the worksof Messrs. 
Workman, Clark, and Co., which, occurring on the 
eve of the meeting, has brought disaster home to 
some of the most prominent of this year’s hosts of 
the Institution. The Lord Mayor of Belfast, who 
is the foremost of those who welcome members to 
the city, and Mr. Walter Wilson, the chairman of 
the reception committee, are, as is well known, the 
two chief props of the great Belfast shipbuilding 
and engineering firm founded by the late Sir 
Edward Harland. Mr. Frank Workman and Mr. 
George Clark are also on the reception committee, 
and had thrown open their works to members. 

The second untoward incident is the serious 
illness of Mr. Alfred Bache, the secretary who has 
served the Institution so well and faithfully for 
so many years. Never has any society had a more 
devoted and conscientious servant. We know we 
echo the fervent wish of all members of the Insti- 
tution of Mechanical Engineers in wishing him a 
speedy recovery and many more years’ useful work 
in the position he has filled, not only since his 
actual appointment, but practically for a long while 
before. 

On the morning of Tuesday last, members 
assembled in the Examination Hall of Queen’s 
College, under the leadership of the President, 
Mr. E. Windsor Richards, and were welcomed 
to Belfast by the Right Honourable the Lord 


Mayor of the city, and the chairman, honorary | 
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PLAN OF EXHIBITION BUILDINGS AND GROUNDS IN THE Parc pU CINQUANTENAIRE. 


A, Foreign Courts. B, Art Museum, 


E, Foreign Courts. F. 


C, Salle des Fé‘es. 
Porticos. 


D, Machinery Hall. 
G, Entrance. 


Notg.—The commencement of the new Avenue (the Avenue du Cinquantenaire) leadin to the P. 
is seen at the top of this Plan. , , nen 


secretaries, and members of the reception com- 
mittee. The Lord Mayor, who occupied the chair 
during the preliminary proceedings, referred to the 
fact that he was a member of the Institution. He 
spoke of the good work done by engineers in ad- 
vancing the welfare of mankind, and especially of 
the progress made during the last 50 years, to 
which he attributed a great part of the prosperity 
of the reign of Victoria. Manufacturers were apt 
to compare the present high rate of wages with that 
existing years ago, and feel at times the burden 
was very great, but they should remember that 
though wages were higher, most articles could be 
produced for an actual lesser cost for labour 





than was the case at the time some persons ap- 
peared to wish to return to. In regard to the pro- 





gress of marine engineering, his own firm had been 
laughed at for putting the compound engine into 
vessels intended to cross the Atlantic, but in that 
they had followed the bright example of Elder, and 
they now saw the principle of compounding being 
extended to triple and even quadruple expansion 
engines. In another department probably most 
marine engineers were watching the progress of 
the water-tube boiler, which was now so much before 
the world. He sometimes heard those engaged in 
the shipping industry speak with despair of the 
prospect of making money. His observation led 
him to conclude, however, that those were success- 
ful who treated their business in a progressive 
spirit and would build ships big enough to pay. He 
did not share the opinions of those who locked with 
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gloom upon the future prospects of engineers ; in- 
deed, he considered that never was there a time 
when mechanical engineering had so bright a 
future dawning upon it. New fields of engi- 
neering enterprise were springing up every 
day — new methods and manufactures where 
mechanism was to play an important part, and 
where the mechanical engineer would find employ- 
ment for his knowledge and skill. It was often, 
however, a matter of regret to him that the people 
of this country were not more keen to take advan- 
tage of these openings, especially in regard to the 
production of smaller machinery, such as sewing 
machines, agricultural implements, and other ap- 
pliances which were produced in large numbers. 
In many of these branches of industry we had 
allowed foreign nations to get the better of us, 
and show us a way we should ourselves have 
initiated. On the whole, however, the Lord 
Mayor took a bright and happy view of the future 
of the engineering industry of the country, and 
prospects of the young members of the Institution. 

Mr. Walter H. Wilson, the chairman of the re- 
ception committee, followed the Lord Mayor, 
whose cordial welcome he wished to indorse. He 
referred to the loss he had felt as chairman of the 
reception committee when Mr. Bache was taken 
ill, but his place had been filled by Mr. Chap- 
man, who had given every assistance possible. 
The great value of the papers read at the meet- 
ings of the Institution was a fact patent to every 
one who had occasion to study them ; they had 
done an enormous deal towards that development of 
engineering to which the Lord Mayor had referred. 
In regard to the manufactures of Belfast they 
could go back for a hundred years, but then the 
flax industry was the only one that existed, and it 
was on this the prosperity of Belfast was first 
raised. He looked on Victor Coates, the great- 
grandfather of the present proprietor of the firm 
of that name, as the originator of the engineering 
industry of the city, not only as a pioneer in machi- 
nery for the manufacture of linen, but as the pro- 
ducer of many engineering appliances at the 
Lagan Foundry. It might be interesting to put 
on record that there had been built the first 
iron steamer made in Ireland, and although the 
shipbuilding branch had been handed over to his 
(Mr. Wilson’s) firm, the engineering branch was 
being vigorously carried on, as many members 
would have an opportunity of seeing for themselves 
when they visited the Lagan Foundry. The way 
the flax industry had developed was due to the 
invention and enterprise of engineers of Belfast. 
The city might be said to be the home of rope 
driving, and in connection with this he would 
mention the names of Messrs. Combe, Barbour, 
and Combe, of the Falls Foundry. In conclusion, 
Mr. Wilson offered the Institution a hearty wel- 
come, and would assure all members that every one 
on his committee would only be too glad to do all 
in their power to make the visit to Belfast both 
profitable and pleasant. 

The President, Mr. E. Windsor Richards, in 
returning thanks on behalf of the Institution for 
the hospitable welcome afforded, referred to the 
fact that five papers out of the list of seven were 
contributed by Belfast members, and that all 
referred to works in and around the city. 

Referring next to the absence of Mr. Bache, 
Mr. Richards expressed his sincere regret—a regret 
which he felt sure would be shared by all present 
—at the serious illness from which Mr. Bache was 
still suffering, and which would necessitate his 
abstaining from work for some little time to come, 
although the Council hoped for his complete re- 
covery. Pending the resumption of his duties by 
Mr. Bache, it was, of course, necessary that pro- 
vision should be made for carrying on the work of 
the Institution, and the Council had therefore 
appointed Mr. Chapman—who had long been a 
member of the secretarial staff—as acting secretary 
for the time being. 

Subsequently the President made reference to 
the loss sustained by the firms of Harland and 
Wolff and Workman, Clark, and Co. by the 
disastrous fire we have already referred to, express- 
ing his sympathy to them for the loss sustained. 

The President having taken the chair, the 
minutes of the last meeting having been read, and 
the names of 59 new candidates for election having 
been given out, the first paper was taken. 


Fiax MacHINERY. 
This first paper, which was read by Mr. Chap- 





man, was a contribution by Mr. John Horner, of 
Belfast, and was entitled ‘‘ Flax Scutching and 
Flax Hackling Machinery.” It consisted chiefly 
of a description of the various machines used in 
the processes referred to, and as we shall publish 
it in full at a future date, together with the illus- 
trations by which it was accompanied, we may at 
once proceed to the discussion. 

The first speaker was Mr. M. H. Walker, who is 
connected with the flax industry of Belfast. He 
said it was unnecessary for him to add anything to 
the excellent description of the machines contained 
in Mr. Horner’s paper, but there was one point 
upon which he would like to say a few words. 
The author had stated that scutching, an important 
branch of flax manipulation, had not been directed 
by scientific skill ; in many parts the hand process 
still survived. In scutch mills the process in use 
before Watt invented the steam engine was still 
employed, to the great loss of fibre, the object at 
present apparently being to turn out a large quan- 
tity of material in a short time. Mr. Walker, 
referring to this part of the paper, said that on 
the Continent flax was treated better than in this 
country, and a higher result was therefore obtained. 
This was partly because they had flax farmers 
who bought the straw in the green state, 
and to whose advantage it was to get as much 
yield as possible. On the other hand, in 
Ireland the growers only aimed at getting the 
operations performed as quickly as possible, and at 
least cost. Thus in Ireland the cost for scutching 
was about 13d. per stone of 14 lb., whilst on the 
Continent double that sum was paid. The Conti- 
nental method, however, was more economical in 
consequence of the greater yield and improved 
condition of the fibre. The quantity of fibre ob- 
tained varied from 8 per cent. to 23 per cent., and 
on the Continent they obtained a higher percentage 
because of the better method of treatment. The 
fact was much to be deplored, and the speaker con- 
sidered it would pay the spinners if they would 
take the matter into their own hands. The 
speaker’s father had made a beginning in this direc- 
tion, and was trying to work on the Continental 
system. 

Mr. John Erskine said he had given much atten- 
tion to flax machinery, and could bear testimony to 
the fact that the author had correctly described the 
machines and processes dealt with in his paper. 
He indorsed Mr. Walker’s remarks, stating that 
our progress had been slow, and flax-scutching 
machinery remained in a very elementary con- 
dition. Great improvements had been made, in- 
volving increased length of the hackling machines, 
and better material for the pins, and improvements 
had been made in the yarn machines. The pro- 
duction of flax was more difficult than that of 
cotton, as flax had a mechanical joint, and would 
not adhere in the same way that cotton would, so 
there was a difficulty in the process of doubling. 
Still he thought that in Belfast they produced 
yarns second to none in the world. He considered 
that flax spinners were to blame in being slow to 
recognise that improvement was possible in the 
direction of adopting new forms of machinery 
which would reduce the expense of labour. In 
this matter he considered that in this country we 
are far more conservative than we ought to be. 
The fact might, perhaps, be due to a large extent to 
the unwillingness of the operators to handle new 
tools, but still the flax spinners ought to show more 
spirit in adopting improvements, 

Mr. Fisher said he had been connected with the 
flax-dressing industry since 1850, and could speak 
to the fact that Mr. Horner had put the subject 
before the meeting in a very clear manner. He 
agreed with the paper in the remark made as to 
scutching being in the state it was in Egypt 
thres or four thousand years ago; the fact 
might be true of several places, as stated by the 
author. It should, however, be borne in mind that 
several attempts had been made to introduce a 
satisfactory scutching machine which had resulted 
in failure ; and, indeed, it might be said that the 
fortune which was to be won out of a thoroughly 
satisfactory flax-scutching machine yet remained to 
be made. Referring to the progress of invention, 
the speaker said that the horizontal hackling ma- 
chine was first introduced. This was a small im- 

rovement over the hand process, but the revers- 
ng of the flax was a difficulty, and in order to 
obviate this the reversing cylinder was introduced 
by Combe, and thus the need of an attendant to 
turn the flax on the hackle was done away with. 





| The cylinder was a large one, however, and the ma’ 


chine was somewhat cumbrous, so the upright 
method described by the author was brought into 
use, and this appeared likely to last. Formerly there 
used to be five or six hackles, but now there were 
20 tools, and the long machines of the present day 
were preferable, because the sheet might be run at 
less speed, and would, therefore, last longer, as well 
as give better results. Large machines were, how- 
ever, more expensive at first cost, but the result 
attained warranted the outlay. In regard to the 
ending machine described by the author, he, the 
speaker, had never availed himself of it, but pre- 
ferred to carry out the hackling complete in one 
machine. 

Mr. Johnsfield, of Oldham, asked whether it was 
not important to keep the points sharp and true in 
the hackling machine. It was an important matter 
in cotton machinery of a corresponding character. 

Mr. B. A. Dobson, of Oldham, referred to that 
part of the author’s paper in which the failure to 
use more advanced scutching machinery was attri- 
buted to the negligence of the farmer. He was 
acquainted with a parallel case in a larger industry ; 
he referred to that of cotton production. In 
America the planters would not take advantage of 
good machinery in preparing the cotton during the 
first stages. Like the flax growers, they wanted a 
ready sale. The value of the American cotton crop 
was from 75 to 100 millions sterling yearly, and 5 
per cent. of the yield was lost through defective 
ginning machinery, and because the ginner simply 
wanted the work done quickly. It was to the in- 
terest of both the grower and the operator to get 
the best result, and yet three millions sterling were 
lost annually because of this negligence or undue 
haste. 

Mr. Bryan Donkin asked what was the power 
required to drive the machines described in the 
paper, and also what was the number of machines 
in this country and elsewhere. 

Mr. Horner, in replying to the discussion, gave 
a brief but interesting description of the pro- 
cesses of preparing the flax fibre for textile opera- 
tions, illustrating his remarks by samples of the 
material as it appeared in various stages of the 

rocess. Referring to what had been advanced 

y some of the speakers, he considered that the 
scutching of flax was carried out in a manner 
wean 4 to be deplored, for by the methods in 
vogue thousands of pounds were annually lost to 
the farmer. Mr. Walker’s statements were cor- 
rect, and there was no doubt as to the superiority 
of Continental methods. In this country the 
farmer wanted his yield at once, so as to get his 
money quickly, and that resulted in loss through 
hasty manipulation. When it was stated that the 
tow was worth about 151. per ton, whilst the good 
fibre might be worth 50/. a ton, it would easily be 
understood how great was the loss to the farmer. 
The boon was inside the fibre, and in order to 
separate the one from the other the proper pro- 
cess to follow was to feed the material to the 
scutching machine in small quantities, and not 
in large masses. It was illustrative of our waste- 
ful methods that we received into this country 
large quantities of flax from abroad, though there 
were capabilities of growing all that was re- 
quired at home. He was much obliged to Messrs. 
Walker and Erskine, and also to Mr. Fisher, for the 
support they had given him. In reply to questions 
asked, the speaker stated that pins should be kept 
sharp, but there was no method of sharpening them 
while in the machine, so they had to removed 
when they became blunt. The power required was 
from 4 to # horse-power per machine, and about 
one pair of hackling machines was required to each 
1000 spindles. Probably there were six or seven 
hundred thousand spindles in the country. He, 
however, gave these figures subject to correction. 


Exectric Ligutine in BELFAST. 


An interesting paper on this subject by Mr. 
Victor A. H. McCowen, electrical engineer to the 
Belfast Corporation, was next read. This paper 
we shall also print in full shortly, with the illustra- 
tions. 

One of the most interesting features in the Bel- 
fast installation is the fact that motive power is 
obtained exclusively by gas engines, and this is 
more curious because, as was stated by Mr. Green- 
hill, the electric lighting station was first organised 
with a view to ease the demand on the gas works. 
The discussion that followed after the reading on 





Tuesday chiefly turned on the motive machinery 
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and the advisability of adopting gas engines on the 
Hartley and Kerr system. There are four double 
tandem cylinder double-acting engines running at 
160 revolutions, with two explosions per revolution. 
The other two engines are single-cylinder double- 
acting engines. Governing is carried out by reduc- 
ing the charge of gas, and not by missing explo- 
sions in the usual way. The quantity of air is 
practically constant, the explosive character of the 
mixture being retained by stratification. Cooling 
water is circulated by means of a centrifugal pump. 
There are also two four-cylinder single-acting high- 
speed vertical gas engines running at 380 revo- 
lutions. 

The discussion on this paper was opened by Mr. 
Dalby, who said that the installation was chiefly 
interesting owing to the fact that gas engines were 
used. It would be noticed by the diagrams on the 
walls that each of the new high-speed engines, 
developing 150 horse-power, occupied only half the 
floor space of the older ones developing 120 horse- 
power, and he would be glad to know how the prices 
compared. Referring to the tables in the paper 
giving the results of certain trials made with the 
double-acting engines, the speaker pointed out that 
with the tandem engines the gas used per electrical 
horse-power per hour was 27.1 cubic feet, excluding 
ignition, and with ignition it was 27.4 cubic feet per 
hour. With the single-cylinder double-acting engine 
the gas used was 29 cubic feet per electrical horse- 
power per hour excluding ignition, and 29.4 cubic feet 
with ignition. It was to be hoped the author would 
give similar figures in regard to the high-speed 
engines. The speaker suggested it would also be 
advantageous to have analyses of the gas used. 
That wasa matter not to be overlooked, as engines 
might be tested, say, in Glasgow, with the local 
gas and give certain results. and when tried else- 
where, say in Belfast, would give quite different 
results, owing to the difference between the gases of 
the two districts. It would also be of interest if 
the illuminating results obtained respectively by 
burning the gas in the ordinary way, and by thus 
using it in engines to drive electrical machinery, 
could be ascertained. 

Mr. Bryan Donkin asked how many indicators 
were used in taking the diagrams shown on the 
walls as obtained from the two cylinders. It was 
interesting to see how the proportion of gas con- 
sumed diminished as the power increased. He 
would ask if any trouble arose in the gas engines 
from internal deposit. The previous speaker had 
asked for an analysis of the gas, but Mr. Donkin 
thought that if its calorific value could be deter- 
mined, it would be more to the purpose of the 
inquiry. He understood that Professor Kennedy 
had reported on these engines, and he thought it 
would be well if the report were published with 
the paper. He would like to ask what was the 
mechanical efficiency of the engines, and also 
whether any experiments had been made as to the 
effect of altering the supply of cooling water to the 
cylinders, the circulating pump giving facilities 
for this experiment being made. He noticed 
that some of the results quoted were obtained 
on tests of 30 minutes’ duration, or even 
less. Was this considered a sufficiently long time? 
The cost of gas was put down at 14d. per unit sold. 
He would ask if a power gas, such as Dowson gas, 
were used, what would be the reduction in cost ? 
The ignition tubes were stated to have given trouble, 
why not, therefore, use electric ignition ? 

Mr. O’Brien, of Liverpool, asked why gas engines 
had been used. He found by calculation that the 
cost worked out two-thirds of a penny per horse- 
power per hour. Steam would be considerably 
cheaper. Gas engines also might work well at first, 
but after a time they grew wasteful. 

Professor Goodman, of Leeds, was astonished at 
the high consumption of gas with these engines. 
At the Yorkshire College, Leeds, they had a 60 
horse-power gas engine which at full loads 
gave one electrical horse- power per hour with 
20 cubic feet of gas, and at light loads it did 
not go above 35 cubic feet. He thought, there- 
fore, there must be something radically wrong 
with the installation descri by the author. 
He was aware that the Dick-Kerr engine wae 
more uniform in turning effort, but they got uniform 
running at Leeds by means of a heavy flywheel, 
and the light obtained was perfectly steady. He 


would state, however, that they would have used a 
steam engine had they not been cramped for room. 
Governing by the gradual diminution of the gas 
supply was not novel, as it had been done for the 


last ten years. The driving of dynamos from gas 
engines by means of ropes, as at the Belfast station, 
was, he considered, not advisable, as a little slip 
really helped the working by equalising the speed. 
For this reason the belt was better, as it allowed of 
the slip required, which the ropes did not. The 
starting arrangements described in the paper wre 
novel and good, as it was always difficult to get big 
gas engines off. At Leeds they had a self-starter 
of the Tangye pattern, which consisted of a pump 
which pumped air and gas into the cylinder. This 
generally acted, but not always, as it would fail 
about once in ten times. 

Mr. McLaren, as being connected with the 
Yorkshire College, would confirm the remarks 
made by Professor Goodman. He would like to 
ask whether the gas engines described in the 
paper caused annoyance through vibration to the 
neighbouring houses. They had had trouble from 
that cause at Leeds. He was connected with the 
manufacture of steam engines which were used for 
central station purposes. He considered the cost 
of working given by the author to be high. He 
would expect to run the machines with steam en- 
gines at a third of the cost quoted in the paper. It 
was held by the author that the sum charged to stores 
(0.233d. per unit sold) was low, but he, the speaker, 
did not agree with this statement. He would ask 
if, in the event of the plant being added to, the 
extension would be on the same lines, or whether 
steam engines would be put in. Asa steam engine 
maker the gas engine had been held up to him as a 
bogey for many years past, but he did not see much 
cause to fear. It was said that if Dowson gas were 
used it would reduce the cost, but he was of opinion 
that the trouble from tar and the eating away of 
the exhaust valves would more than counteract the 
advantages that could be obtained. 

Sir Edward Carbutt, referring to the question of 
vibration raised by the last speaker, said that the 
results were sometimes felt at some distance from 


the engine. The author had said that owing to the | 
absence of anything like solid foundation to build | 
upon the whole site, was piled with 480 piles of | 


35 ft. in length. A 3-in. Memel flooring was secured 
to the pile heads, and on this was placed concrete 
toa depth varying from 3 ft. to 4 ft. to form the 
engine beds and foundation for the walls of the 
building. The speaker pointed out that at a central 
station in London, where there was a water bear- 
ing stratum, the motion of the engine had been 
conveyed to a considerable distance, and he would 
ask whether in this case, where the conditions 
appeared somewhat similar, like phenomena were 
observed. 

Mr. Greenhill, of Belfast, who had been con- 
nected with the working of the plant described, in 
his capacity as an electrical engineer, said that the 
question had been asked, ‘‘ Would gas engines 
be again used were the station increased?” No 
doubt the speaker had had economical questions in 
view, but when it was remembered that electric 
lighting was introduced into Belfast for the sake 
of relieving the gas works, the problem had a double 
significance. He could say that if extensions had 
to be made probably steam engines would be used. 
He thought it a pity that the author had not given 
the brake horse-power, as the use of electrical 
horse-power introduced both the dynamo efli- 
ciency and the motor efficiency, but if they 
had the brake horse-power they would be able 
to put the saddle on the right horse. A good 
many gas engines passed through his hands in 
the course of his work as an expert, and his opinion 
of them was not very ecules. The engines de- 
scribed were not giving good results, but if it was 
considered desirable to govern by reducing the 
supply of gas per stroke, instead of cutting the 
stroke out altogether, it must, as was well known, 
be paid for in an increased consumption, for the 
method was acknowledged to be uneconomical 
owing to the proper mixture not being obtained. 
In estimating the efficiency of the gas it wasa mis- 
take to use candle-power as a standard. A gas 
might have a high candle-power, and yet be low in 
thermal efficiency. : 

At this point the President adjourned the dis- 
cussion until the next day. 


Works orEN To MEMBERS. 

On the afternoon of this day, Tuesday, there 
was no set excursion, members being free to visit 
the various works in Belfast open to their inspec- 
tion. Some of these we shall refer to later on. 





There was a special ‘‘ turn-out ” of the fire brigade 


in the afternoon, under the direction of the super- 
intendent, Mr. G. W. Parker. 


(To be continued.) 





NOTES. 
Tue GoLpFIELns oF British GUIANA. 

AN article of much interest during the present 
state of affairs is contributed to the New York 
Engineering and Mining Journal by Mr. C. E. 
Clarke, an American mining engineer, and describes 
the result of his observations, made in the gold- 
bearing district of British Guiana. Much of the 
territory explored is amongst that claimed by 
Venezuela, and it is interesting to note Mr. 
Clarke’s statement that during the whole of his 
travels up to the Schomburgh boundary line he never 
found a Venezuelan settlement, canoe, trader, or 
miner. The country, he states, was opened up by 
young colonists fond of adventure, whose atten- 
tion was first directed to cutting rare woods, medi- 
cinal herbs, &c. They had made a few permanent 
settlements there, carrying with them law, order, 
and protection to property, when placer gold was 
discovered, and the population rapidly increased. 
The whole country fora stretch of 400 miles is, 
Mr. Clarke states, highly auriferous, but has not 
yet been much developed, as means of communica- 
tion are bad, the numerous rivers being obstructed 
by rapids. Hence it follows that the mines will 
not be properly worked until the boundary ques- 
tion is settled, though should the verdict be in 
favour of Venezuela, the heavy import duties 
levied by that State on the necessaries of life will, 
he considers, greatly obstruct this development. 





|required for efficient working. The climate and 
| healthiness of the district vary, being fairly good 


| In much of the territory the gold is contained in 
'alluvial, overlaid by 4 ft. to 30 ft. of earth, which 
has to be stripped off to lay bare the paying gravel. 
At present all this work is done without the aid of 
| Steam, so that progress is slow and the work ex- 
|pensive. The methods of separating the metai 
| from the gangue are also at present of a very crude 
character, so that much of the gold is lost in the 
tailings, but in the existing uncertain condition of 
affairs owners are adverse to risking the capital 


| 


in the north-west, but in the central southern por- 
tions fever is very prevalent. 


New British BartiesHirs. 

The Admiralty have this week given out orders 
for the construction of five battleships of a new 
class to be known as the Canopus type. One 
is to be constructed by the Thames Iron Works 
and engined by Messrs. Maudslay, Sons, and 
Field, both of London ; a second is to be built and 
engined by Messrs. Laird, of Birkenhead ; a third 
is to be constructed at the Chatham Dockyard and 
engined by Messrs. Penn, Greenwich ; and the 
other two are to be laid down at Portsmouth and 
Devonport respectively. These vessels are to be 
of 2000 tons less displacement than the Majestic 
class, our largest battleships, one advantage, in 
addition to less first cost, being that they will be 
able, owing to less draught, to go through the 
Suez Canal. Their length is 390 ft. and the beam 
74 ft., the displacement being 12,950 tons and 
draught 26 ft. Structurally they will be similar 
to the Majestic class, but to secure the reduction in 
displacement certain modifications have had to be 
made, the most significant being a reduction in the 
thickness of the Harveyised armour which protects 
the broadside for the greater part of the length 
and for some 18 ft. of itsdepth. The new ships 
will have 6-in. plating instead of the 9-in. in the 
Majestic, but the armament will be the same, four 
12-in. 45-ton guns being mounted en barbette, and 
these guns by reason of their great length—35.43 
calibres—give, with an 850-lb. shot, a muzzle 
ene’ of 33,940 foot-tons. There will also be 
twelve 6-in. quick-firing and 30smaller guns. The 
engines are to be of the triple-ex ion type, 
having cylinders 30 in., 49 in., and 80 in. in dia- 
meter by 51 in. stroke. The power is to be 13,500 
indicated horse-power, which will give a speed of 
18} knots, against 17} knots in the Tiajestic. This 
increase in speed is partly due to the adoption of 
Belleville water-tube boilers, a slight saving in 
weight per unit of power being utilised to add to 
the total power. These are the first British 
battleships into which the water-tube boilers have 
been fitted, but in this case an interesting change 
has been made in the design ly to secure a 
greater fuel economy. There will be placed in the 








uptake over each boiler practically a small boiler to 
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serve a8 a feed-heater, the feed water passing into 
the bottom tube in this auxiliary and through the 
various tubes overflowing into the pipe leading to 
the main generator. There will be 20 boilers, with 
about 32,000 square feet of heating surface and 
1100 square feet of grate area. The vessels, it is 
hoped, will be completed by the autumn of 1898. 





WATER-TUBE BOILERS AND FEED 
DISTRIBUTION. 

On Saturday last the Santa Fé, a torpedo-boat de- 
stroyer, built and engined by Messrs. Yarrow and 
Co. for the Argentine Republic, was taken out for a 
final trial before being handed over to her owners, and 
occasion was taken to show the vessel under steam to 
anumber of engineers and others interested in vessels of 
this description. A start was made from Gravesend 
at 12 o’clock, and a long run was made ‘‘ down Swin.” 
There was a smart breeze blowing, but this did not 
cause much inconvenience to Mesers. Yarrow’s guests, 
although a speed probably not very far short of the 
contract rate of steaming was attained. These long 
fine boats go with wonderful ease through a sea that 
would make fuller and slower boats flood their decks, 
the difference being notable in the case of some craft 
that were passed. Naturally light spray flies across 
with considerable force, especially when the boat is 
going to the wind, but this, as far as visitors are con- 
cerned, is nothing very serious, and no more than can 
be provided against by waterproofs, We have already 
described the Santa Fé and her three sisters in a 
previous issue, and last week we gave an account of 
her excellent performance on trial. The system of 


boiler feeding is, however, a point of interest to which | ; 


further reference may made. Steam is supplied 
by six Yarrow water-tube boilers, the equal distri- 
bution of the feed to which is a matter that required 
consideration, as is the case in all instances where 
a number of water-tube boilers are installed in 
one vessel, Messrs. Yarrow and Co. have always 
preferred an independent pump for each boiler, 
rather than having a common supply from a single 
pumping source, One reason they advance in favour 
of adopting the former system is that if a tube in 
any one boiler gives way, which in course of time is 
sure to occur, the loss of water through the ruptured 
tube will be probably so great as to put it beyond the 
power of any single system of pumping to keep the 
boilers supplied. In that case not only is the injured 
boiler thrown out of action, but also the remaining 
ones, On the other hand, it is obvious that if a sepa- 
rate feed engine be fitted to all boilers respectively, 
each one stands as a separate unit, and an accident to 
one does not incapacitate the whole range. The system 
of feed distribution adopted is illustrated in the 
above engraving, and is briefly described as follows 
by Messrs, Yarrow : 

‘The pumping engine supplying the boiler obtains 
its steam from an internal steam pipe which terminates 
not as usual at the upper part of the boiler, but near 
the required water level. Ifthe water is below that 
level, steam passes into the pump, which is actuated 
at a high velocity forcing water into the boiler. Im- 
mediately the water rises to the normal level, and 
upon its coming up to or above the orifice of the in- 
ternal steam pipe, water passes into the steam cylinder 
of the pumping engine, and the pump works hydrauli- 
cally, rapidly slowing down. if the boiler be too full 
of water, the pump still works slowly, and extracts 
from the boiler the surplus water to the extent of the 
difference of the capacity of the steam and water 
cylinders respectively, until the level in the boiler is 
corrected. Thus it will be seen that with this system 
not only is the water, if low, immediately raised to its 

roper level, but if too high, it automatically lowers. 

eans are adopted for raising and lowering the internal 
steam ipe leading to the steam pump, so that any 
desir eight of water can be maintained to suit 
various conditions of working.” 





AUTOMATIC FEED 






It should be added that the exhaust from the feed 
pumping engine is led into the feed suction, and in 


this way, when the pump is working in what may be 
described as its normal condition, the exhaust steam 
from the feed engine acts as a feed heater, so that 
there is no loss of heat beyond the very trifling 
amount due to radiation, whilst if the engine be 
working hydraulically hot water is simply taken 
from the boiler and passed to the condenser 
through the escape valve. The simplicity of the 
arrangement is apparent, and we quite agree with 
Messrs. Yarrow in their estimate of the importance of 


this feature; indeed, in all cases where automatic | j 


arrangements take the place of human watchfulness, 
simplicity and certainty of action can hardly be too 
highly estimated. Inthe present case, when stokers 
know there is a device for automatic feed dis- 
tribution, their watchfulness of the water level very 
naturally diminishes after a time, and if there is com- 
plicated mechanism which is likely to get out of order 
at some unexpected time, more or less distant, disaster 
may ensue. 

On the trial of last Saturday the device here de- 
scribed is reported to have worked well throughout, 
as, indeed, it has in all cases where it has been intro- 
duced. The boilers and engines also gave excellent 
results during the long trip in rough water, and we 
have pleasure in congratulating Messrs. Yarrow on the 
successful completion of the first of four vessels which 
may form the beginning of a fresh departure in tor- 
pedo-boat practice. Mr. Yarrow tells us that a great 
measure of the success of the water-tube boiler is due 
to Mr. Crush, who has taken an active part in their 
design and construction, while the suggestion of 
-— ating the feed supply by bringing the steam 
inlet to the donkey down to the water level, was made 
= os Marriner, a member of the staff at the Yarrow 

orks. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on eee here, but the market 
was depressed in tone and little business was transacted. 
Sellers, however, were not disposed to reduce quota- 
tions, pointing out that buyers had not been doing 
much of late, and that ere long they will have to 
come into the market and purchase for their autumn 
requirements. There were both makers and mer- 
chants ready to sell No. 3 Cleveland pig iron at 37s. 
for early f.0.b, delivery, and parcels changed hands at 
that price, which was the figure generally quoted. For 
forward delivery buyers and sellers differed considerably 
as to what should be the price, and consequently little or 
no business ahead was done. Other qualities of pig iron 
were steady. No. 1 Cleveland pig was 382, No. 4 
foundry 36s. 3d., grey forge 35s. 9d., and white 
35s, 3d. to 35s. 6d.—all for early deliery. Middles- 
—- warrants opened ab 36s. 9d. and closed 36s, 94d. 
cash buyers. For east coast hematite pig iron there was 
a fairly good demand, but the very abundant supply kept 
prices . There were sellers of Nos. 1, 2, and 3 at 45s, 
for early delivery, and that price was said to have 
realised. Rubio ore was steady at 123. 6d. ex-ship Tees, 
freights being very good. To-day quotations were practio- 
ally stationary, the only change being in Middlesbrough 
warrants, which closed 36s, 84d. cash buyers. 


Manufactured Iron and Steel. — Although quotations 
for manufactured iron and steel have not advanced since 
we last reported, they are very stiff, and npr tae 
connected with these branches of the staple industry 
reports great activity. In nearly every department a lot 
of work is going on, and so well off for orders are some 
firms that they will not accept more work at present 
market rates. Common iron bars are quoted 5/.; iron 
ship-plates, 47. 17s. 6d.; steel rag: Aye y 51.; steel boiler- 
plates, 6.; iron ship-angles, 4/. 15s.; and steel ship-angles, 
41. 17s. 6d. —all less the usual 24 per cent. discount for cash. 
The return of Mr. Waterhouse, accountant to the Board of 
Conciliation and Arbitration for the Northern Manufac- 
tured Iron Trade, for the two months ending June 30 last, 
shows the average net selling price of manufact iron 
to have been 4/, 16s. 6 17d. per ton. The prics for the 





been | © 30 per cent. 
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preceding two months was 4/, 16s. 0.2ld. Under the 
sliding scale arrangements wages for August and Sep- 
tember will thus be unaltered, The sales reached 24,130 
tons, against 24,574 bons for the preceding term, and 
the average prices were: Rails, 4/. 88. 0.94d.; plates, 
41. 13s. 8.60d.; bars, 47, 19s. 9.238d.: and angles, 
41, 188, 9.95d. 


The Coal and Coke Trade.—Ooal is in better request 
both for steam and gas qualities. At Newcastle best 
Northumbrian steam coal is quoted 8s. 44d., small steam 
coal 3s, 6d., and gas 6s. 6d. f.0.b. There is rather more 
bunker coal wanted, and prices are stiff. The supply is 
somewhat restricted by a local strike. Coke continues 
demand. Here good blast-furnace kinds are 


in good 
selling at 13s. 3d. delivered at Teesside furnaces. 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Midland Institute of Engineers.—The annual meeting 
of the Midland Instituve of Mining, Civil. and Mecha- 
nical Engineers was held last week at Barnsley, the 
president, Mr. John Nevin, in the chair. A paper was 
read by Mr. T. B. A. Clarke on ‘‘ Electrical Coal-Cutting 
on Long Wall Faces,” and Dr. Haldane gave a paper on 
“The Causes of Death in Colliery Explosions.” The 
meeting was well attended, and was followed by the 
annual dinner. The toast of ‘The Mining Interests of 
the Country and the Coal Trade,” was proposed by Mr. 
F. Parker Rhodes, secretary to the South Yorkshire Coal- 
owners’ Association. Inthisgentleman’sopinion the mining 
interests of the country and the coal trade are in evil plight. 
The situation, he says, requires the most careful and 
earnest thought from all engaged in the industry. At the 
present time the trade is carried on under disadvanta; 
that press seriously u it. While he held that the 
miner ought to be well paid, it should not be forgotten 
that with a high cost of production the colliery-owners of 
the district are called upon to meet competition which is 
daily becoming more severe, and is causing the loss of 
many markets of importance. Political economy, in Mr. 
Rhodes’s opinion, will in the long run take revenge if the 
lessons of the past are di ed. With regard to the 
alteration of the railway rates from South Yorkshire to 
London and the south of England, its effect would be as 
nearly as possible the same thing as if every lessor in the 
country had doubled the royalty paid to him for his coal. 
The speech delivered by Mr. Rhodes is well-timed, and it 
has been widely commented upon, as he is an expert in 
matters pertaining to the coal trade. 


Cost of Production in the Coal Trade.—Mr. G. B. 
Walker, the newly-elected president of the Midland 
Institute of Mining, Civil, and Mechanical Engineers, 
gave a few figures at the annual dinner of that body 
which are of importance at the present juncture. The 
cost of producing a ton of coal, according to his computa- 
tion, is made up of five principal items—the cost of 
labour, which may be taken at 73 per cent. of the whole ; 
stores, fuel, and materials that have to be purchased, 10 
per cent. ; royalty, 11 per cent. ; cost of management and 
sale of coal, 5 per cent. ; rates and taxes, LF gem In 
arriving at the selling price a deduction of 10 per cent, 
must be made for the coal used at the colliery, and for 
dirt _ out — _ coal from the gs Of the remain- 
ing 90 per cent., 40 per cent, to per cent. is large 
or round coal, 20 cent, nuts, and 25 per cent, 

ide, oath about 2s. per ton. Mr, 

Walker claims that the price obtained by the colliery- 
owner is very different from that which appears in the 
newspapers. If the approximate current prices for 
Barnsley coal are taken, people would find the appended 
return: Round coal, 42 per cent., at 7s.; nuts, 20 per 
cent., at 4s, 6d.; slack, 274 per cent., at 2s.; colliery, 10 
per cent., giving an average price of 4s. 9d. per ton. Mr, 
alker states that there is on such figures a loss of 9d. per 
ton, or, for a colliery raising 300,000 tons, 11,2001. a year 

Leeds Water Supply.—The storage of water in the 
reservoirs at Leeds is sufficient for 62 days’ consumption, 
and compares favourably with the supply available a 
ew ago. Itis stated that the water works committee 

ve 22 million gallons for daily consumption, and that 
14? million gallons are actually consumed. 


The Leeds Engineering Trades.—During the past few 
days meetings of workmen associated with the Leeds 
branches of the Amalgamated Society of mw the 
Steam Engineers’ Society, and the Uni Machine 
Makers’ Association have been held, to consider what 
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action to take with regard to those firms who had been 
found unwilling to increase the mechanics’ wages by 23. 
r week. All the societies have decided that their mem- 
rs shall leave their employment on August 15 at the 
shops where the advanca is not conceded. 


The Iron Trades Employers’ A iation.—At the annual 
meeting of this association, held recently at Hull, the 
report of the general committee was read. This showed 
that there had been a great improvement during the twelve 
months in the shipbuilding and engineering industries. 
Trade was good in the Manchester district, although in 
many instances prices were not remunerative, and busi- 
ness in Leede, although it was only moderate at the com- 
mencement of the year, had recently taken a turn for the 
better. From the principal pase centres in the 
north it was reported that upon Government orders work 
had continued brisk, but that the mercantile trade was 
not good. Mr. A. E. Seaton, of Hull, was elected presi- 
dent for the year. 


Iron and Steel.—Business in iron is reported to be rather 

uieter in the Leeds district, although later in the week 
there were slight symptoms of revival. Engineering is 
brisk, and the forges are actively employed, but prices 
are competitive. Steel girders are giving employment to 
an additional numberof workmen. Makers of textile and 
hydraulic machinery are well booked forward. In the 
Sheffield district the iron trade continues steady, and 
— are well maintained. There is a brisk 
emand for railway work, and this department of 
trade bids fair to greatly develop as the year pro- 
gresses. The cutlery and file trades maintain the 
good position noted last week, some of the foreign and 
colonial markets showing steady improvement. Steel of 
all kinds moves off well, and the output of Bessemer aud 
Siemens-Martin material will be increased by the orders 
for steel to be used in the manufacture of axles, springs, 
tyres, buffers, &o. _ thousand wagons, besides car- 
riages, engines, and rolling stock accessories, are eaid to 
be required by the Manchester, Sheffield, and Lincoln- 
shire Company for the equipment of their new extension 
to London. The electro-plate trade is maintaining its 
ground, and sterling silver goods are in great request for 
the home and South African markets. Quotations for 
raw and finished material are as follow: Bessemer billets 
(special carbon), 5/. 12s. 6d. to 6l. per ton; hematites, 
from 54s. to 58s., delivered in the district; bar iron, 
51. 10s. at makers’ works, 6/. in warehouse ; Lincolnshire 
forge iron, 393. ; foundry, 403. ; Siemens-Marbin steel of 
average quality, 7/. 102. 


South Yorkshire Coal Trade.—The coal trade is stil] 
suffering from extreme depression, and unless some relief 
be speedily afforded, this, the greatest industry in South 
Yorkshire, will be in a very bad condition. The collieries 
are working rather better in the Normanton and Sharl- 
ston districts, but this is attributable more to the anxiety 
of merchants about future supplies than to any legitimate 
increase in the demand. Steam coal is in great request, 
but house coal generally is a drug in the market, and it 
is only by the exercise of much judgment that consumers 
are brought to pay list prices. Some of the collieries in 
the Barnsley district are working less than half-time, and 
the demand is so easily overtaken that stocks are accumu- 
lating in every direction. The inquiry for manufacturers’ 
sorts is steady, and more gas coal is being taken on con- 
tract account. Prices are as follows: Best Silkstones, 
8s. to 93. per ton; Barnsley softs, 7s. to 8s. ; steam coal, 
6s. 6d. to 7s. ; gas coal, 6s, 9d. to 7s. 3d. ; nuts, 4s, to 5s.; 
smudge from 2s. upwards, 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The best steam coal has been in fair request 
at 10s. to 103. 3d. per ton; secondary qualities have 
been making 93. to 9s. 6d. per ton. The demand for the 
best household coal has somewhat improved; No. 3 
Rhondda large has made 9a. 9d. to 10a. per ton. Patent 
fuel has exhibited a healthy tone. The demand for coke 
has been well sustained; foundry qualities have made 
15s. 6d. to 15s. 91. per ton, and furnace ditto, 133. to 153. 
per ton. The imports of iron ore have been large, but the 
demand has continued ; the best rubio has made 12s 
to 12s. 3d. par ton. The manufactured iron and steel 
trades are suffering from a scarcity of water. Some pretty 
good orders have been received of late. 


Taff Vale Railway.—The ratio of the working expenses 
to the traffic receipts upon this system for the first half of 
this year was 53.79 per cent. as compared with 53.89 per 
cent. in thecorresponding period of 1895. The aggregate 
expenditure made for working stock to the close of June 
this year was 560,352/., of which 9505/. was expended in 
the first half of this year. The cost of locomotive power 
in the first half of this year was 67,509/., as compared 
with 65,1761. in the corresponding period of 1895. The 
aggregate distance run by trains in the firet half of this 
year was 1,727,408 miles, a: compared with 1,683,748 
miles in the corresponding period of 1895. The cost of 
maintaining way and works ia the first half of this year 
was 25,796/., as compared with 23,538/, in the correspond- 
ing period of 1895. The length of line maintained in the 
first half of this year was 714 miles of two or more lines. 
and 49} of single line; this was equal altogether to 2314 
miles of single line, The great strength of the Taff Vale 
is its large mineral traffic; the revenue derived from this 
source in the first half of this year was 236,904/., as com- 
pared with 226,442/, in the corresponding period of 1895. 


Cork and Milford.—In connection with an accelerated 
service to and from Cork and London, vid Milford, the 
Cork Harbour Commissioners are encouraging the City of 
Cork Steam Packet Company to develop trade between 
Cork and South Wales and the south of England by the 
new route, Not only has several hundred yards of new 





wharfage been constructed by the Cork Harbour Com- 
missioners at a cost of 14,000/., but a portion has been set 
apart exclusively as berthage for a Milford boat. 


Snowdon Railway.—An extraordinary meeting of the 
Snowdun Mountain Railway Company was held at Liver- 
pool on Saturday. Mr. J. S. Banner, who presided, read 
a report from the engineer as to the reparation of the 
— caused by an accident on April 16. The chairman 
added that there seemed a chance of the line being re- 
opened by September 1. 


The ‘‘ Blake.” —An examination of the boilers and en- 
ines of the Blake, cruiser, on which an explosion occurred 
ast month, is being proceeded with at Keyham by engi- 

neering officials from the factory and from Whitehall. The 
inspection of the forward boiler-room, in which are Nos. 1, 
2, and 3 boilers, is practically completed. All three of 
the boilers have been found to be defective, while the 
repairs necessary to be done to No. 2 boiler wi almost 
as extensive as those of boiler No. 3, a portion of which 
was wrecked by the explosion. It is estimated that 
50007. will be needed to make good defects in the forward 
boiler-room alone. 


Great Western Railway.—Mr. H. Lambert, general 
manager of the Great Western, has improved in health 
since a visit to Carlsbad ; but he resigned at Thursday’s 
meeting of the board of directors at Paddington. He is 
su ed by Mr. J. L. Wilkinson, the late chief goods 
manager, who was at one time general manager of the 
Buenos Ayres and Pacific Railway. In 1887 he returned 
2 England, and became chief goods manager of the Great 

estern. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of 
business was done in the pig-iron warrant market last 
Thursday forenoon, when prices were firm, especially for 
hematite iron, which rose 24d. per ton from the preceding 
day. Scotch and Cleveland each gained 4d. per ton. 
Warrants were not just so tight as they had been, the 
carrying-over rate being about 24 per cent. Sales of all 
kinds amounted to about 10,000 tons. In the afternoon 
the market continued firm, and prices went a little 
better still, the sales amounting to 15,000 tons, and 
the closing settlement prices were: Scotch iron, 46s. 3d. 

er ton ; Cleveland, 363. 104d. ; Cumberland and Middles- 

rough hematite iron, tively, 46s. 9d. and 44s. 44d. 
per ton. There was a distinctly better feeling in the 
market on Friday forenoon, warrants again proving 
more plentiful. Fully 20,000 tons were dealt in, about 
10,000 tons being hematite iron and 5000 tons Cleveland, 
the latter changing hands at 37s. per ton one month, 
with 1s, forfeit in sellers’ option. Scotch showed a gain 
of 3d. Od ton, and other sorts a gain of 34d. to 44d. per 
ton. The tone remained very firm in the afternoon, when 
the sales again amounted to about 20,000 tons, and the 
respective settlement prices at the close were 46s. 6d., 
37s. 14d., 47s. 1}d., and 44s, 104d. per ton. Monday’s 
forenoon market was idle and dull, the continued 
depressing tone of the American advices encouraging 
some “bear” sales, Not more than 10,000 tons of 
all sorts of iron were sold, and prices declined all 
round from 14d. to 3d. per ton. A fiat feeling also pre- 
vailed in the afternoon, when prices again gave way, the 
drop ranging from 4d. to 14d. per ton. The closing 
settlement prices were, respectively, 46s. 14d., 36s. 104d., 
46s. 10}d., and 44s. 43d. per ton. On Tuesday forenoon 
the warrant market was dull and featureless, the turn- 
over only amounting to about 7000 tons. Scotch 
iron fell ta. and Cleveland 14d. per ton. There was 
but little out-and-out business doing in the after- 
noon, and prices were easier. A considerable quantity 
of hematite iron was bought quietly for ‘‘ bear” covering 
purposes. The settlement prices at the close were— 
46s. 14d, 36s. 9d., 46s. 9d., and 44s. 44d. per ton 
respectively. This forenoon the market was flat. Fully 
25,000 tons of iron were sold, mainly by “‘ bulls” realising, 
and ‘‘ bears” were the principal purchasers. Prices fell 
all round 1d. to 2d. per ton. There was less selling in 
the afternoon, only about 10,000 tons being dealt in, but 
prices were barely steady. The settlement prices at the 
close were, respectively, 45s. 104d., 36s. 94., 46s. 9d., and 
44s, 3d. per ton. The following are some of the current 
quotations for No. 1 special brands of makers’ iron: Clyde, 
493, 6d. per ton; Gartsherrie, Summerlee, and Calder, 
493. 9d. ; Coltness, 523, 6d.—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 493, 6d. ; 
Shotts — at Leith), 52s.; and Carron (shipped at 
Grangemouth), 52s. per ton. There are at present in 
actual operation in tland 75 blast-furnaces, as com- 
pared with 76 at this time last year. Three hema- 
tite furnaces have been damped down, and two addi- 
tional furnaces making ordinary iron have been lighted. 
There are now three furnaces making basic iron, 
39 making ordinary iron, and 33 working on hematite 
ironstone. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 363,524 tons yesterday 
afternoon, as compared with 353,534 tons yesterday week, 
thus showing a decrease for the past week amounting only 
to 10 tons. 3 

Finished Iron and Steel.—There is nothing fresh to 
report in respect of the finished iron and steel trades. In 
most cases the works are only now resuming operations 
after the Glasgow Fair Holidays, during which, however, 
extensive repairs on boilers, machinery, &c., have been 
made. Most of the makers of finished iron and steel have 
abundance of orders in hands, but they would like to get 
some advance of prices on the orders that may henceforth 
be booked, for there is certainly some rcom for it. 


Sulphate of Ammonta.—A few parcels of this com- 





modity changed hands in Glasgow last Thursday at 
71. 138. 94. to 71. 15s. per ton, and on Monday the market 
showed an improving tendency, the price being 7/. 16s, 3d, 
to 71. 17s. 6d. per ton. 


Glasgow Copper Market.—The feeling in the copper 
market was somewhat firmer last Thursday forenoon, 
when, on the purchase of 25 tons of the metal, quotations 
advanced 3s. 9d. per ton. In the afternoon the price rose 
other 1s. 3d. per ton on the sale of a similar lot. The 
market was also strong on Friday forenoon, when the 
cash quotation advanced 12z. 6d. 1? ton, a small lot 
being sold at 497. 10s. per ton cash. In the afternoon 
100 tons changed hands, and the quotations were just a 
shade easier. Copper was neglected on Monday, both fore. 
noon and afternoon, and prices were lower. There was a 
steady market yesterday forenoon, when 25 tons changed 
hands at the price ruling on Monday afternoon. Dealing 
was at a standstill in the afternoon, and prices were 
33. 9d. per ton lower, down to 48/. 15s. per ton cash, and 
481. 11s. 3d. three months. To-day’s forenoon market 
was easy, with but little doing, and in the afternoon 
there was no business, 


Glasgow Central Ratlway.—The cig tec of this rail- 
way, which was commenced two or three weeks ago, on 
behalf of the Board of Trade, by Colonel Addison, and 
was suddenly interrupted, was resumed by that gentle- 
man on Monday forenoon, when he began his work at 
Glargow Cross Station and proceeded westwards, examin- 
ing the signals, apparatus, and stations. It is confidently 
expected that the whole line from Dalmarnock to Mary- 
hill will be opened next Monday. There wasa keen desire 
on the part of the directors and managers to have had the 
line open throughout for the Fair Holidays, when many 
thousands of the townspeople and their “country 
cousins” would doubtless have made acquaintance with 
the route and made a large contribution to the railway 
company’s treasury. 

Boat and Steamer Contracts.—Messrs. Chambers Brothers, 
boatbuilders, Greenock, have just secured an order to 
build 12 of their Ds collapsible boats for the Spanish 
Government, and from Messrs. Blohm and Voss, the 
well-known German shipbuilders, they have received an 
order for half-a-dozen boats of therame kind. Altogether 
they have at present 48 such boats on order.—The 
Grangemouth Dockyard Company have secured a con- 
tract to build a steel screw steamer to carry petroleum in 
bulk and general cargo for the Eastern trade. The 
i will be supplied by Messrs. Shanks, Morrice, 
and Co. 


The Smoke Question.—At the annual meeting of the 
British Institute of Public Health, which has been held 
in Glasgow during the past week, the subject of smoke 
prevention and pollution was very fully considered on two 
occasions, and there is good reason to suppose that the 
question has been advanced a stage. Various other 
chemical and engineering questions connected with the 
public health were also up for consideration. 





AmErRICAN HicH Buitp1nes.—The erection of sky-scrap- 
ing buildings in New York goes bravely on. The St. Paul 
Building, now approaching completion, at the corner of 
Broadway and Ann-street, was to have been the tallest 
structure in the city. It is to be outdone, however, by 
another ss for which preparations are being made 
in Park-row, which will rise to a height of 386 ft. above 
the sidewalk, and which will contain no less than 29 
storeys. 





Tue Exxcrric Licut at Huit.—The Electric Light 
Committee of the Hull Town Council considered on Tues- 
day an amended estimate by the borough treasurer as to 
receipts and expenditure for 1898, Ib was prepared with 
view to an application for powers to borrow 42,000/. for 
@ new installation to extend the electric light service. The 
estimate showed a probable expenditure, with the exten- 
sion, of 97897. 13s. 2d., and receipts amounting to 
98031. 16s. 8d. It was stated that there was a constantly 
increasing demand for the light. The estimate was 
adopted, and a resolution was passed asking the finance 
= to affirm the application for powers to borrow 

0007, 


PERSONAL.—The Executive Committee of the City and 
Guilds of London Institute have appointed Mr. W. E. 
Dalby, since 1891 University Demonstrator of Mechanism 
and Applied Mechanics at Cambridge, to the Professor- 
ship of Mechanics and Applied Mathematics at the 
Institute’s Technical College, Finsbury, rendered vacant 
by the resignation of Professor Perry. Mr. Dalby 
served a seven years’ apprenticeship in the locomotive 
works of the Great Eastern Railway, and gained a Whit- 
worth scholarsbip in 1883. In 1884 he entered the ser- 
vice of the London and North-Western Railway ; gra- 
duated B.Sc. London in 1890, and in 1894 received the 
full degree of M.A. honoris caused from the University of 
Cambridge. 








Water Suppty or Leicester.—The water supply of 
Leicester continues to cause anxiety to the town council. 
There are now 228,000,000 gallons in the reservoir at 
Thornton, and at Bradgate 75,000,000 gallons, a total 
stock of 303,000,000 gallone, Auxiliary underground 
supplies yielding 400,000 gallons per day are being —— 
into the mains, and others are expected to be available, 
besides nearly 400,000 gallons per day poured into Thorn- 
ton reservoir from the Allentown Colliery. At Swith- 
land, a shaft has been sunk yielding more than enough to 
supply Quorn and Barrow; and the water committee 
consider that if the consumption can be reduced to 11 or 
12 — per head of the population per day, there is 
sufficient water in stock to last to the close of October. 











Juty 31, 1896.] 


ENGINEERING. 


155 








THE BRIDGES-LEE SURVEYING CAMERA. 


CONSTRUCTED BY MR. 





Fic. 1. 


WE illustrate on this page a surveying camera con- 
structed by Mr. James J. Hicks, of 8, 9, and 10, 
Hatton-garden, E.C., and which has already been 
used with advantage in India. The leading idea on 
which the camera is based is the simultaneous photo- 
graphing on the same plate, of the picture required, 
and of the magnetic bearing of its central vertical 
plane. The instrument consists of a strongly made 
brass-bound box camera, fitted with a rectilinear lens 
working in a focussing sleeve, and the usual ground 
glass screen, on which the picture to be taken can 
be sharply focussed. The camera body turns on 
a horizontal plate having a graduated rim, over 
which a vernier attached to the camera slides, thus 
permitting horizontal angles to be read when desired. 
A clamping screw, shown to the front of Fig. 1, 
fixes the camera body to the bottom plate when 
necessary. This bottom plate is mounted on a 
tripod head provided with levelling screws. On 
the top of the camera body there is, in the first 
place, a rotating level, and secondly a telescope 
mounted on a horizontal arm, and fitted with a rack 
adjustment and a scale allowing vertical angles to be 
taken. The vertical cross wire of this telescope 
bisects the picture seen on the ground glass screen, 
and is co-planar with a second vertical cross wire in- 
side the body of the camera, clearly shown in Fig. 2. 
The shadow of this cross wire shows up clearly on the 
plate when developed, and thus marks the centre line 
of the picture. Behind this wire is a compass mounted 
on a rack inside the camera, by means of which it can, 
when a photograph is to be taken, be moved back until 
it Just fails to touch the plate. The graduation of the 
compass card is carried out on a vertical strip of trans- 
lucent material, through which the light passes to the 
plate, thus photographing thereon the compass bear- 
ing. The horizontal fibre also shown in Fig. 2 is 
marked on the plate, similarly to the vertical one, and 
when the instrument has been properly levelled it 
indicates thereon the true horizon, The instrument, 
with four double backs, packs into a leather case, 
and is not more troublesome to carry than an ordinary 
theodolite or level. 





THE BRAZILIAN Navy.—The Brazilian Government pro- 
poses to increase its naval expenditure next year to the 
extent of 315, 5927. 
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INDUSTRIAL NOTES. 


UNDOUBTEDLY the one great event of the week 
in the industrial world has been the ‘‘ International 
Trade Union and Socialist Congress.” A complete re- 
view of the proceedings and resolutions cannot be given 
until the completion of the sittings, but at the time of 
writing very little real business has been done, the 
proceedings having been greatly interrupted by quarrels 
and wrangling bet ween the various sections and nation- 
alities. There is nothing of a very novel character in 
connection with this congress of 1896, except, perhaps, 
the largeness of its ‘‘ representation,” and in the con- 
— elements of which it is composed. It is un- 

oubtedly the largest of the kind ever held, although the 
earlier anticipations have not been realised. There was, 
indeed, a disposition to exaggerate the importance of 
the gathering on the ground of mere numbers. This 
is nearly always a fault with labour leaders. A con- 
gress consisting of vast numbers may be, and is, more 
imposing than one composed of fewer delegates. 
Nevertheless, if 20 men really represent 20,000 persons, 
the delegation is as powerful as if the same 20,000 were 
represented by 100. As a matter of fact, a large dele- 
gation is often a weakness, for the representatives of 
the self-same bodies often disagree as to the objects, 
and more frequently as to the measures and means. 
As regards the elements of which the congress was 
composed, never before were they so heterogeneous, 
80 little capable of fusion into one mass. The practical 
trade unionist of Britain finds that his pet trade 
union is, after all, a very poor thing in the opinion of 
the socialist, merely a strategic movement intended to 
keep in check the masses of the enemy, not a fighting 
organisation, intended to destroy the opposing army, 
take the citadel, annihilate the whole forces of capi- 
talism, and create a social revolution. 





Congresses, or conferences, or conventions, with 
foreign as well as British delegates, are not altogether 
a new thing in our history. The first step towards a 
possible fusion between British workmen and foreign 
workmen was taken by the London Trades Council in 
1861, in reply to an address of the Neapolitan workmen. 
The London address pointed out that the basis of union 
must be industrial rather than social. The International 





Working Men’s Association was not founded until 1864, 


but that was avowedly political as well as social ; in point 
of fact, the political element overwhelmed and utterly 
strangled the social. That organisation lasted, in a 
sense, until 1872, but its members on the Continent 
were ‘*‘ hunted like partridges,” until the association 
as such was destroyed. The present congress had its 
origin, perhaps, in the Paris conference, held in 1883, 
which, however, excluded the Teutonic races, Then 
followed an International Congress in 1886, at which 
some of the English trades were represented, This 
was succeeded by an International Trades Union 
Congress, held in London, in 1888. In 1889 there 
were two congresses sitting at the same time in Paris, 
one controlled by the Marxists, the other by English 
trade unionists and others of that class. The next 
was held at Brussels, at which there was a defec- 
tion. Two years later one was held at Zurich, 
at which it was decided to hold the present congress 
in London. There have also been several miners’ 
congresses since 1888, but these have been confined to 
mining questions. The committee appointed to 
arrange the present congress was composed of varying 
elements, such as Mr. John Anderson, general secre- 
tary of the Amalgamated Society of Engineers, Mr. 
Edward Harford, of the Amalgamated Society of 
Railway Servants, some representatives of the new 
trade unionism, and of the Social Democratic Federa- 
tion, and the Fabian Society. There have been some 
changes since the date of their appointment, but the 
general composition of the committee remains about 
the same—with this significant difference, that the 
socialist element has become stronger, and the trade 
union element weaker in the interval. Such is the 
record, in bare outline, of the history of international 
congresses. 





The assembling of the International Congress in 
London was preceded by a great International Demon- 
stration in Hyde Park, on Sunday last, July 26. 
Every effort was made to eclipse all former demon- 
strations, both in numbers and in enthusiasm. It can 
scarcely be said that the realisation was equal to the 
intention, or that the dreams of the enthusiastic were 
fulfilled. Neither the procession nor the spectators 
came up to the great gathering of 1884, in favour of 
the Reform Bill, and counter to the action of the 
House of Lords. But that doubtless was excep- 
tional, The gathering of Sunday last was marred 
by rain, but it was sufficient to satisfy those who 
took part in it, and to gratify the throng who wit- 
nessed it. Theday’s proceedings were arranged to be 
of a sufficiently prolonged character to satisfy the 
most ardent worker, for the earlier contingents were 
timed to meet as early as from 9 a.m. to 12.15 p.m., 
according to locality. There were in all 34 official 
meeting places and starting points. Each of these 34 
bodies had its own organiser and marshal. The 
mounted Farriers are no new feature in such pro- 
cessions; they used to lead the Reform League 
processions from 1865 to 1868; but a new feature 
is to be found in the procession of cyclists, under 
the command of Mr. J. H. Henshall, After 
these followed the Plasterers, and the several 
bodies according to the balloted place allotted to 
them. The delegates to the International Congress 
had their places assigned to them, a large number of 
brakes and other vehicles being requisitioned for the 

urpose. The start from the Embankment was timed 
or 12,30 by way of Northumberland-avenue, Trafalgar- 
square, Cockspur-street, Pall Mall, St. James’s-street, 
Piccadilly, to Hyde Park Corner. The route was 
thus shortened as compared with 1884, for that pro- 
cession went by way of Bridge-street, up Parliament- 
street, and thence by the same route as above given, 

The speaking in the Park was from 12 platforms 
eet the form of a crescent between the Bays- 
water side and the Knightsbridge side of Hyde Park. 
The time allowed for the speaking was from 3.30 to 
5 o’clock punctually, at which time the resolution was 
timed to be put. A glance at the list of chairmen and 
speakers discloses this singular fact, that it only con- 
tains the names of about four English trade unionists 
known in the trade union movements earlier than 
1889, or about eight years ago. Originally it was 
intended that the resolution should be a non-contentious 
one, in favour of universal peace and arbitration, so as 
to unite all sections of all the peoples. The resolution 
as finally agreed upon is a kind of essay, which goes 
far beyond the original intention; it is, indeed, 
socialistic, as follows: ‘‘ That this international meet- 
ing of workers (recognising that peace between the 
nations of the world is an essential foundation of inter- 
national brotherhood and human progress, and believ- 
that wars are not desired by the peoples of the earth, 
but are caused by the greed and selfishness of the 
ruling and privileged classes, with the single view to 
obtain the control of the markets of the world in their 
own interests, and against all the real interests of the 
workers), hereby declares that between the workers 
of different nationalities there is absolutely no quarrel, 
and that their one common enemy is the capitalist and 
laudlord class, and that the only way of preventing 
wars and insuring peace is the abolition of the capitalist 
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and landlord system of society in which wars have 
their root, and it therefore pledges itself to work for 
the only way in which that system can be overthrown 
—the socialisation of the means of production and ex- 
change ; it further declares that till this is accom- 
plished every dispute between nations should be settled 
by arbitration instead of by the brutality of force of 
arms ; further, this meeting recognises that the estab- 
lishment of an international eight-hours day for all 
workers is the most immediate step towards their 
ultimate emancipation, and urges upon the Govern- 
ments of all countries the necessity of having a 
working day of eight hours by legal enactment; 
and, further, considering that the working class 
can only bring about their economic and social 
emancipation by their taking over the political ma- 
chinery, to-day in the hands of the capitalist class ; 
and considering that in all countries large numbers of 
working men, and all working women, do not possess 
the vote, and cannot take part in political action, this 
meeting of workers declares for, and pledges itself to 
use every endeavour to obtain, universal suffrage.” 





For length, this might be considered a model resolu- 
tion. It is, moreover, astutely drawn. It is intended 
to capture the trade unions, and then by their power 
to capture the political machinery of the world, and 
then, by the aid of the power thus acquired, to acquire 
all the means of production, distribution, and ex- 
change. The resolution of the committee, endorsed 
by the delegates, is wide ; but it was no sooner pub- 
lished than protests came in against the plan of cam- 
paign. The complaint by some is that the million or 
so of co-operators in the United Kingdom do not re- 
spond. How can they? Are they not great distri- 
butors, and do they not get excellent dividends? The 
friendly societies are composed of men who believe in 
self-help, not State aid, and the trade unionists exist 
because of capitalism; once throw the responsibility 
on the State, and where would be the use of the union ? 





The reports as to the state of the engineering and 
kindred trades throughout Lancashire are exceedingly 
encouraging. The chief difficulty just now appears to 
be, in most cases, in completing the orders on hand in 
time to satisfy the requirements of customers. This 
means that the works generally are in full swing, and 
that the output is under pressure. Toolmakers, ma- 
chinists, stationary engine builders, boilermakers, 
&c., are exceedingly busy ; the locomotive departments 
also are in full activity, while further considerable 
orders are anticipated both for locomotives and general 
railway plant. Altogether the constructive branches 
of the engineering industries are in a tolerably flourish- 
ing condition, and there is very little to complain of 
as regards labour disputes. There does not appear to 
be any danger of any serious dispute in any branch or 
any district. There were some indications of a possible 
strike some time ago, but negotiations seem to have 
taken place with a view to avert a stoppage. The 
iron trade, which had been for a few days a little quiet, 
with outside brands offering at easier terms, seems to 
have recovered from the temporary check in buying. 
The recovery has caused numerous inquiries, and some 
buyers are anxious to place orders for delivery next 
year. Makers, however, do not seem to care to bind 
themselves so far forward. Still the complaint is that 
business is only limited, but this must be understood 
in acomparative sense. In the finished branches there 
is an upward tendency in prices, consequent upon the 
fact that business is coming forward freely, but there 
has been no change in quotations. An active demand 
is reported for all descriptions of manufactured steel, 
especially for structural purposes, and in some cases 
prices have gone up 2s. 6d. per ton. For other pur- 

oses no further improvement is noticeable. Nut and 

olt makers are all busy, and the full list rates are 
firmly adhered to. Taking the whole of the iron and 
steel trades, in all their camifications, for the produc- 
tion of raw material, crude and finished, and also all 
branches of constructive industries, Lancashire may 
be said to be in an encouraging position, with every 
prospect of full activity for some time to come, 





In the Wolverhampton district the amount of busi- 
ness done and being done appears to be satisfactory. 
Prices have been firm, but with no change in quota- 
tions. There seems to be a hesitation about any ad- 
vance in prices lest it should check business. There 
has been an improved demand for the best qualities 
of iron, for which quotations remain as they were 
upon the basis of 7/. per ton for ordinary bars, with a 

roportionately higher value on the better qualities. 
Merchant iron is in good demand, and also common 
bars at recent rates. Black sheets maintain the 
recently enhanced prices, as makers have large orders 
on their books not yet executed. Trade generally in 
the whole district is in what may be regarded as a 
healthy condition, without spasmodic changes or 
fluctuations. The current consumption by the various 
manufacturers is greater than for a long time past, so 


that stocks are kept at low ebb, if, indeed, it can be 
said that there are stocks, except such as are needed 





| for present requirements, Advices received fron India, 
the Cape, and from the Australian markets indicate 
a continuance of good trade for some time to come. 
Galvanised iron is in good request, buyers pressing for 
delivery, and the recent advances in prices of tube 
strip seem, if anything, to have stimulated the demand. 
Best sheet, hoops, and rods have changed hands in good 
parcels, no cessation of demand being at all perceptible. 
The steel trade is more active than ever, makers re- 
porting a constant succession of orders, which have had 
the effect of stiffening prices. The increase of trade 
is indicated by the fact that the production of pig iron 
is considerably in arrear ; the whole of the output for 
the next two months is practically sold, with the 
earnest hope of early deliveries in most cases. The 
whole of the engineering trades and kindred branches 
of industry are busy, including the ironfounders, boiler- 
makers, bridge and girder constructors, the tank and 
gasholder erectors, smiths of various degrees, and 
most of the hardware trades, Mills and forges are 
everywhere busy, and the supply does not keep pace with 
the demand, ith all there is, generally speaking, 
industrial peace. Much of this is doubtless due to the 
steadying effect of the Midland — Board, whose 
influence seems to extend beyond the branches actually 
identified with the board, an influence not the less felt 
because it is not seen in active operation. 





In the Birmingham district new orders have been 
and are being given out, but with some degree of 
caution; they are mostly meant for early delivery. 
The hesitancy seems to be caused bya hope, but an 
illusory hope probably, that prices may become easier. 
This, however, is scarcely likely to happen, for the 
position of the iron trade is more favourable, owing 
possibly to the activity in the wagon building, the 
bedstead, cycle, and shipbuilding industries. li 
over, the Manchester, Sheffield, and Lincolnshire Rail- 
way Company have issued orders for the equipment of 
the new line to London, which will require an exten- 
sive supply of locomotives, carriages, goods wagons, 
and other plant, most of which, it is expected, will go 
to the Midlands. With all this accruing work, in 
addition to the orders on hand, the iron and steel 
industries, mills and forges, and constructive shops 
will be busy for the remainder of this year, and for 
some time into next year. Steel is in brisk demand, 
with prices firm for all qualities. 


The Parliamentary Committee of the Trades Union 
Congress have expressed their dissent from the arrange- 
ments made by the Demonstration Committee as to 
the speakers selected, and the resolution submitted at 
the Sunday demonstration in Hyde Park. Protests 
havealso been made by other bodies who rather regard 
the resolution submitted as a trap. The method of 
capture does not satisfy some of those supposed to be 
captured, 





The disputes at Antwerp have led to the ‘‘expul- 
sion ” of the English delegates, but it appears that the 
expulsion was incomplete, inasmuch as some of the 
English delegates returned, disguised, and addressed 
a meeting of the workmon. The affair arose in con- 
nection with the seamen, firemen, and dockers, all of 
whom have been seeking higher wages. Meanwhile 
figures show that Liverpool has dropped behind as a 
leading port, and that Hamburg takes the lead, 
Antwerp being only a trifle under Liverpool ; Rotter- 
dam is also creeping up alongside Liverpool. But 
labour, it appears, is not the cause of Liverpool’s 
decline ; it is rather due to the high dock charges and 
local dues than to labour. But the fact is an ugly one. 


Matters are still somewhat unsettled in the coal- 
mining industries. No final settlement has been 
arrived at up to this date, and the date at which the 
agreement terminates is very close upon us. How- 
ever, there is still a firm belief that some kind of an 
arrangement will be effected so as to avert a stoppage. 
Mr. Aspinall states that miners’ wages in some dis- 
tricts are miserably low, and that there is no justifica- 
tion for the proposed reduction by the coalowners. On 
the other hand, the émployers state that prices are 
miserably low, and if the statement made be true that 
the Midland Railway Company have entered into 
contracts for the supply of 100,000 tons at 4s. 6d. per 
ton, or 2s. per ton below the district price, the coal- 
owners for some reasons do accept low prices. But it 
is difficult to rely upon ex-parte statements of this 
kind. One thing is clear, that the price of coal at the 
one} is low, very low, considering the general state of 
trade, 





The dock and riverside industries, in conjunction 
with the Sailors’ and Firemen’s Union, are seeking 
to organise Continental labour, and even American 
labour, with the view of effecting better terms for the 
workers in this country. Foreign seamen are getting 
a stronger hold in our mercantile marine, and they are 
welcomed by the shipowners for several reasons. It is 
asserted that the men are more sober and more amen- 





able to discipline than the British sailor, and then they 





will work longer, for lower wages. Whether all these 
allegations can be sustained or not, the fact remains 
that there is a large proportion of foreign sailors on 
board British vessels, and it appears to be increasing. 





The rates of wages in the tin and other mines in 
Cornwall appear to be very low. The men have just 
suffered a reduction of 1d. per day, from 2s, 4d. to 
2s. 3d. There was resistance at first, and some dis- 
turbance, but the latter was suppressed, and the men 
returned to work at the reduction. Thirteen shillings 
and sixpence per week seem to be very little for 
skilled miners, even where living is cheap, and house 
rent very low. It is very far below the docker’s 
‘*tanner,” which would give 13s. 6d. for 27 hours’ 
work, or less than one-half of the working hours of 
the Cornish miner, 





THE ACTION OF BLAST IN CUPOLAS. 


Power of Blast Penetration and Improvements in Centre 
Blast.* 
By Tuos. D. West. 


THERE has been much speculation as to the force of 
blast existing in the centre of a cupola, Some have gone 
so far as to assert that the burning out of a — lining 
at the melting point was due to the force of blast from the 
opposite tuyeres. The conviction that blast expends its 
power most largely at the entrance of a tuyere has been an 
incentive to the writer to utilise ‘‘centre blast,” and the 
economical results which he has obtained from its use 
have demonstrated to him that his convictions on this 
point are correct. A little experiment which the writer 
conducted recently will show any one trying it the 
inability of blast to exert any emg power or pressure 
in the centre body of a cupola. This experiment consists 
in simply getting into the inside of a cupola after the 
bottom is ow up, and holding a handkerchief at varying 
distances from the outside tuyere openi with the 
blast or fan running at full speed. In the 66-in. cupola 
shown in Fig. 1, a six tuyeres 3 in. by 16 in., held- 
ing the handkerchief a foot away from the tuyere opening 
or inside surface of the cupola, the blast had no percep- 
tible influence on it. This was a revelation to the writer, 
as he thought before entering the cupola he would be 
smothered with the effects of rushing air, bub was happily 
disappointed. Of course, the writer does not wish to 
imply by this that when a cupola is filled with fuel and 
iron, the blast will not penetrate further toward the 
centre; but nevertheless, it is very far from exerting the 
same pressure at the centre as it does at the entrance. 
To more fully soe this, it is but necessary to watch a 
cupola at the close of its heat, when the stock is settled 
down, say, about half-way, so as to enable one to observe 
more directly the action of the blast. Here a careful 
observer will readily notice that the action of the blast is 
to turn — right at the tuyere’s entrance with but a 
very small percentage of the blast reaching the central 
body. In fact, the blast at the tuyere entrance creates 
such excessive combustion at the outer circle, that very 
hot flames will be seen burning upward right over the 
tuyeres, playing against the walls or lining of the cupola, 
with the centre body of the cupola comparatively free 
from live combustion. We may, by reason of greater 
blast pressure, or a smaller tuyere area at its entrance to 
the cupola, penetrate the centre body of the fuel in a 
cupola to a much greater extent than can be obtained 
with the ordinary pressure used. Blast-furnace practice 
demonstrates to us what high pressures can do to force 
blast to the centre, but we find such a practice in cupola 
work to be very objectionable, simply on the ground that 
small tuyere area or high pressures of cold blast cause 
rapid chilling or closing up of the blast pesenee at the 
front of tuyeres. For this reason we find high pressures 
or small tuyere areas, especially where coke is used, im- 
practical or very objectionable in cupola practice, because 
of the cold blast. If any one will conduct the experiment 
cited above, of getting into a cupola to test with a hand- 
kerchief the extent of blast penetration, the author 
believes he will be brought to realise more than ever the 
utility of ‘‘ centre blast” for cupola practice. 

Ever since the writer first introduced ‘‘ centre blast” 
og in his paper before this Association, in October, 
1893, he has been continually experimenting to further 
improve and perfect centre blast, with the idea of 
making it so simple and reliable that all founders 
would find it to their advantage to adopt such methods. 

The objection to centre blast, at the time of its intro- 
duction by the writer, was due to the difficulty of erecting 
same and connecting to blast attachments. By a study 
of this paper, those two objections will be found largely 
removed. In Fig. 1 is seen an arrangement designed by 
thewriter, whereby the centretuyereisa permanentfixture, 
not requiring to be dropped with the bottom at the close 
of « heat, as is necessary with all other designs. This is 
only practical with cupolas over 50 in. inside diameter. 
For cupolas below this size, the author has designed the 
improvement seen in Fig. 2. The advantage of this con- 
struction lies in the “drop door” being so designed that 
it obviates the necessity of putting up and taking down 
blast-pipe connections every ‘‘heat.” It will be under- 
stood that in cupolas below 50 in. it is intended the centre 
tuyere shall drop with the bottom at the close of @ 
“heat.” The writer has not, as yet, used the principle 
seen in the blast inlet drop door shown in Fig. 2, but 
from his experience he knows that if the plan shown is 
followed, it will prove quite a convenience over other 
methods now being advanced. 
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As will be seen, the writer advises the use of outside 
tuyeres in connection with the centre tuyere, providing 
they are made independent of each other in action, by 
reason of valves or blast gates, as seen in Fig. 2, whereby 
the blast pressure can be perfectly controlled in the 
centre and outside tuyeres to obtain whatever pressure 
in either may be thought best. 

The blast area of the opening at U, —_ 2, 3, 4, and 5, 
is to be found by dividing the area of the cupola by 30. 
If the cupola is 40 in. inside diameter, this gives an 
area of 41.89 in., or, in rough figures, an opening 4 in. 
by 10 in., and at Ia diameter of about 7 in. The width 
of the opening at V for the admittance of the blast to the 
stock in the cupola should range from 2} in. to 3 in., the 
larger space being best applicable for long heats. It will 
be noticed that the arrangement of drop door calls for a 
greater height of bottom sand by 2 in. to 3 in. than is 





the entire length of the tuyere, over which are placed 
3-in. wrought-iron rings, as seen at M, Fig. 10, and at 
the numerals 1, 2, 3, 4, 5, and 6, Fig. 1. Owing to the 
centre tuyere being made on a taper, ay shown, these 
rings are readily adjusted to tighten themselves. We find 
this method better than prickers to hold the clay and to 
extend the life of a tuyere to run through a large number 
of “heats.” A 4-in. wrought-iron or boiler-plate upright 
tuyere could be used in place of the cast-iron one shown, 
which is about ? in. thick, and for cupolas where it was 
intended to drop them with the bottom, boiler-plate 
centre tuyeres would be best on account of their being 
lighter to handle. These upright tuyeres and covering 
caps are dried in their positions or in an oven before 
being subjected to a regular ‘‘ heat.” 

It is to be understood that the tuyere shown with the 
large cupola in Fig. 1 is a permanent structure, not to 


usually adopted in the ordinary cupola, This may beob-|be dropped with the bottom, thereby overcoming the 
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jectionable for some cupolas, but the same can be overcome 
by having the drop doors extend lower with a flange 
around the circumference to projecb upward to close the 
bottom plate of the cupola, as suggested at B B, Figs. 
6 and 7, and cutting a piece out of the bottom plate at B, 
Fig. 2, and then strengthening the same with a wrought 
sheet bolted to the bottom plate. 

For holding up the drop doors with props, two bars are 
to be used as represented at E, one to be on each side o! 
the blast inlet circle. H is a door so hinged and held up 
by means of the weight, wire rope, hook, and staple 
seen at M, P, and F, that should any occasion call for its 
being opened suddenly to release any slag or molten 
metal that might, from any cause, leak down the centre 
tuyere, it can be quickly operated without causing any 
stoppage or much loss in blast. S is a peep-hole to be 
closed with isinglass. A isa rib to make a backing for 
clay to tightly close the joint of the drop door in its union 
with the wind-box K, and which should be of the same 
area at A for the admittance of blast as that cited for the 
areaat U. Dis a recess to admit a slide valve to close 
the end of the wind-box K. N is one of the ear-lugs for 
hingeing the drop doors. R is the sand bottom showing 
the cupola ready for its bed of fuel. C the centre tuyere, 
and X the covering cap. W branch pipe for the out- 
side tuyeres, and L for the centre. The plan and section 
views of the drop doors seen at Figs, 3, 4, 5,6, and 7 
will explain themselves. : 

In describing the large cupola, Pig. 1, the cap casting 
seen at Figs, 8 and 9 should not be less than 1} in. thick 
in any part, and the greatest attention paid to having the 
edge at R closely pricked with a double row of 3-in. 
pieces of wrought-iron rods or nails, as suggested at 
K and A B, Figs. 8 and 9. The cap X is the only part 
of the tuyere requiring extra care, This is necessary in 
order to get it to stand the action of the fusing heat and 
friction of the steady downward movement of the fuel 
and iron when the cupola is in blast. Protect the edge 
R 20 that the clay cannot be broken away from it, and 
you can then expect perfect success in utilising centre 
blast. The prickers,C, D, and E, should extend about 
2in. high, and be as thick as they can be comfortably 
caston. X, at Figs. 8 and 9, isa lin. hook cast in the 
Cap to handle it by. The recess at J should be about 
3 in, deep, and of a diameter to admit the cap supporters, 
asseen at Y Y Y, Fig. 10. These supporters are made 
of 1}-in. wrought-iron bolted to the tuyere casting. Ib is 
not necessary to protect them by clay, likewise the under 
side of the cap at E, Fig. 1, as the cold blast keeps these 
Points sufficiently cool to prevent them fusing or even 
Setting very hot. 

This cap should be about 4 in. larger in diameter over 
all than the outside of the centre tuyere up at V. The 
centre tuyere upright is made of cast iron. In the 
plan view at Fig. 10 are seen eight ribs cast so as to run 











inconvenience heretofore experienced in being compelled 
to erect a centre tuyere at every ‘ heat.” 

The recess at N, Fig. 1, is caused by reason of making 
that part of the diameter sufficiently large to admit of 
the door dropping without striking the flange through the 
sectionO O, A flange will be noticed on the centre tuyere 
at its lower body, projecting over the drop doors. This 
is needed in case it might, at any time, be found necessary 


f | during a heat to move the section M. This section is 


seen to have one end on an incline as at the flange A and 
B, and on removal of the pins H H can be readily slid 
out from under the centre tuyere, after the branch blast 
pipe attached to T is disconnected. In a few moments 
the section M can be replaced ready again for the passage 
of blast. At F is shown an opening level with the ground 
floor, at which point is also seen a door, U, which should 
extend fully half the way round the column, as shown, 
and have double doors, so that should any iron or slag for 
any reason chill inside of the column at its bottom it can 
be readily removed. The slope D at this door inside the 
column is formed of sand. If rough castings are used, 
the points at A B and O O can be bedded in soft clay to 
make them wind-tight. Of course these joints could be 
planed to save this labour, if desired. . 

The writer has not shown any outside blast connection 
or branch pipes to lead to the centre tuyere projection T, 
Fig. 1, for the reason that there are but very few cupolas 
alike in their wind-box and blast connections. 

When first starting to use centre blast, the author 
thought he would have difficulty in obtaining a lining for 
the tuyere and covering cap that would withstand the 
fusing heat of the cupola, Experience has proved that 
any fair grade of fireclay will answer, and while it is 
advisable to have an extra dried tuyere and covering cap 
on hand, many will be surprised to learn that where 
centre tuyeres are not dropped with the bottom they will 
run for a dozen or two ‘‘ heats.” 3 

The centre tuyere cupola excels any other form in the 
saving of fuel, lining, and time in me = It also excels 
by reducing the wastage of iron thro chillings were | 
contaminated with the cloggings around the tuyeres an 
refuse of a ‘‘ bottom drop.” This is owing to the excess 
of heat at the end of a “‘cast.” As a general thing, the 
longer the heat the greater the fluidity of the metal 
obtained. With this centre blast no fumes or gas are to be 
seen shooting up out of the stack at the close of a ‘‘ heat.” 

Every now and then we hear of somebody resurrecting 
old designs, thinking they have something new. The 
author has now special reference to the plan being advo- 
cated of drawing in a ep so above the tuyeres, making 
its area ab the bosh thus formed about a third less than 
any other part of the cupola, me _this to attain 
the end gained by centre blast. The bunging up due to 
such designs, where heats are extended to any length, 
long since has relegated this old design to obscurity. The 
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writer has tried all these methods to learn just how far 
they could be utilised in an effort to approach centre 
blast, but has found them of little value. 

The arrangement of the designs for centre blast herein 
described admits of a cupola being run to finish its “‘ heat ” 
should anything go wrong with the centre tuyere. The 
removal of the section M, Fig. 1, or the opening of the 
drop door H, Fig. 2, admits of the centre tuyere proper 
being plugged up with stiff clay so as to shut its blast off, 
and permits a continuation of a heat by the use of the 
outside tuyere. 

The arrangement shown in Fig. 1 has been used in the 
writer's foundry for the tb four months with the 
greatest success, not only in ‘‘ heats” of an hour or two, 
but also in “ heats ” of four or five hours, since we seldom 
melt less than 40 or 50 tons at a “heat” in the large 
cupola shown. It will thus be seen that the centre tuyere 


has been subjected to a very rigid test. 











Briefly stated, the advantages which we find in favour 
of *‘centre blast,” in comparison with other methods, 
are: 1, Reduction of fuel from one to eight to one to twelve; 
2, less wear on the lining ; 3, increased = of melting; 
4, less wastage of chilled iron and shot; 5, less absorption 
of sulphur by the iron ; 6, absence of flame escaping out 
of the stack at closing or other part of the heat. The 
iron we melt is mostly all pig, only shop scrap bei! 
mixed in with it, and the mixture we use must not ual 
-10 in phosphorus, which calls for a greater percentage in 
fuel than if the phosphorus was higher, owing to the 
greater fluidity which an increase of phosphorus can add 
to the metal. In charging the cupola seen at Fig. 1, we 
place 1430 lb. of coke for the bed, and 3901b. between 
each charge of iron. On the bed we have 4 tons of iron, 
and 3 tons between every charge of coke. 

For a ‘‘heat” of 40 tons, which is as small as should be 
run in such a large cupola, the amount of fuel used leaves 
us melting 1 to 13.09. For 50 tons, 1 to 13.49. For 60 
tons, 1 to 13.93. For 70 tons, which is the largest heat, 
we have run 1 to 13.97, and, as said before, the iron is 
hotter at the end than at the beginning of the ‘‘ heat,” 
and it has sufficient fluidity to run stove plate, if not 
detained too long in the ladle. 

The writer wishes to call attention to the fact that in 
figuring up the ratios of fuel to iron used as ranging from 
1 to 11 and from 1 to 12, no account has been taken of 
the coke saved from the ‘‘ bottom drop,” which ranges 
from 300 1b. to 400 Ib. at a “‘ heat.” Did we take note of 
this, it would safely increase our melting ratio to read 
1 to 13 up to 1 to 14. 

The more centre blast is used ety the faster 
will it supersede all other forms of melting. Different 
conditions call for different designs, as the plan which 
proves a success for one cupola or class of work may be 
an utter failure for another. Each founder should judge 
for — as to the best methods to be adopted in his 
work, 


UNUSUAL CORROSION OF MARINE 
MACHINERY.* 
By Mr. Hector Maccott, of Belfast, 

CORROSION in marine engines and boilers is usually 
confined to well-known parts, is not rapid in its action 
and may be prevented or stopped by the adoption of 
suitable measures. In a recent instance its action was so 
wide-spread, so ey and so powe as to render a 
short description of it somewhat interesting to engineers. 
Steamer.—The steamer Glenarm is a steel ene of the 
long raised quarter-deck type, built in Belfast in 1890 fo’ 


the Antrim Iron Ore Company ; and is engaged in their 
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trade between Belfast and ports on the north-east coasts 
of Scotland and England. She is classed 100 Al in 
Lloyd’s register, with a deadweight capacity of about 800 
tons; and her machinery consists of three-crank triple 
engines with cylinders 17 in., 27 in., and 44 in. in diameter 
by 30 in. stroke, a three-furnace single-ended boiler of the 
usual type loaded to a pressure of 165 lb. per square inch, 
and a single-furnace horizontal multitubular donkey boiler. 
The shafting and other forgings are all of iron; the boilers 
are of steel, with iron tubes. 

Submergence.—On Tuesday, December 24, 1895, this 
steamer, carrying a cargo of about 650 tons of “ burnt 
ore” from Irvine to the Tyne, struck on arock in the 
Sound of Mull, and was at once beached in Scallaster 
Bay, where the sea stood a little over her after deck at 
low water and close up to her bridge deck at high water. 
On the following Monday, December 30, after having been 
sabmerged six days, she was pumped out and raised. Oa 
the same day steam was got up in the main boiler; but 
when about 301b. pressure had been reached, the steam 
valve on the donkey pump blew out, and ib was found 
that the copper at the bend of the donkey feed pipe 
next the main boiler had disappeared; fires were there- 
fore drawn, and the boiler blown off. Oa Friday, January 
30, 1896, all leaks having been so far reduced as to be 
under control of the salvage pumps, the vessel left in tow 
for Belfast, where she arrived early on Saturday morning, 
all the salvage operations having been successfully con- 
ducted by Captain Bachelor, of the Liverpool Salvage 
Association. 

Cause of Corrosion.—Oa examination the machinery 
was found to present an extraordinary appearance, all 
wrought-iron work was deeply and roughly corroded, and 
planed cast-iron work rendered so soft as to be easily cub 
with a knife. These unusual effects were undoubtedly 
caused by the cargo of ‘‘burnt ore;” and the following 
explanation has been contributed by Mr. S. Courtney, 
chemist, of Messrs. Francis Ritchie and Sons, Belfast, 
who investigated the subject at the request of Mr. Robert 
Browne, secretary and manager of the Antrim Iron Ore 
Company. ‘‘ Burnt ore is the residue from the manufac- 
ture of vitriol from sulphur pyrites, and is generally found 
to contain about 4 per cent. of sulphate of copper, 
together with a little sulphate of iron due to the sulphur 
not having been completely burnt out of the ore and be- 
coming oxidised into sulphates. The sulphate of copper 
would be more or less completely dissolved in sea water ; 
and as the latter contains a considerable quantity of 
chloride of sodium or common salt, this all react on 
the sulphate of copper, forming sulphate of sodium and 
chloride of copper. The sulphate of copper and chloride 
of copper are both soluble in water; and a solution of 
either, or both, dissolves wrought iron and cast iron. The 
chloride is more energetic in its action than the sulphate ; 
but in time a solution of either, no matter how weak, will 
dissolve an atom of iron for every atom of copper present. 
Every 100 tons of cargo contained as much sulphate of 
copper as would, if available, dissolve nearly 32 cwb. of 
metallic iron. The burnt ore might also contain a small 
quantity of free sulphuric acid, which would combine 
with the soda of common salt in the sea water, and set 
free hydrochloric acid, and the latter would rapidly act 
upon copper or brass.” 

Extent of Corrosion.—On the condition of affairs being 
discovered, the engines and boilers, as well as the hull, 
were at once opened up for survey, the underwriters 
being represented by Mr. Henry H. West, of Liverpool, 
and the owners by Mr. James Maxton, of Belfast; the 
entire work on the hull and machinery was afterwards 
carried out under the direction of the latter. The general 
condition of the engines was that wrought-iron work had 
been penetrated by corrosion to a depth of about ;'; in., 
and planed cast-iron so softened that 4 in. had to be taken 
off before a bard surface was regained. Surfaces in bear- 
ing contact, or with oil between them, and all painted 
surfaces, were completely preserved. The detailed con- 
dition of the various parts, and the measures taken to 
restore them, were as follows, 

Cylinders.—These had partially filled through the hot- 
well, and from the drain cocks being open. The lower 
part of the intermediate cylinder was softened for 12 in. 
up, and was re-bored } in. larger in diameter, and the 
piston altered to suit. The piston valves and liners in 
the high-pressure and intermediate cylinders were softened 
at their lower ends; the liners were re-bored, and the 
valves fitted with new rings. The lower edges of the low- 
pressure slide valve and face were also softened; the 
valve was planed, and the lower bar of the face chipped 
off and replaced by a brass strip pinned on. In all other 
respects ~ a were sound and good. 

Piston-Rods and Connecting-Rods were turned all over, 
reduced ,‘; in. in diameter, and the former fitted with new 
neck and gland bushes. 

Guides had 3 in. planed off them before a hard surface 
was reached ; and the guide shoes were lined up to suit. 

Valve Gear is of the Hackworth type. The valve 
— and various rods were turned all over, to remove 
the deep pitting; the angle blocks had their planed sur- 
facea reduced 4 in., and the various parts lined up to suit. 

Shafting.—The crank webs were deeply corroded ; but 
as there was ample strength, they were filled with “ hard 
stopping” and painted. The shaft journals and crank- 

ins were pitted longitudinally in the exposed spaces 

tween the white-metal strips, and were also pitted 
transversely at the clearance spaces next the crank webs; 
these were cleaned out, filed up, and the bearings ad- 
justed. The thrust-shaft was much corroded at the 
exposed parts of the collars and journal; it was turned 
all over, and the horseshoes and bearing were refilled 
with white metal. The intermediate length of tunnel 
shafting was much corroded at the exposed part of the 
journal; and as it was also reduced by wear, a new 


journal was turned further forward, and the bearing 





shifted to suit. The propeller and propeller shaft were 
found in good order. 

Auziliaries.—The centrifugal pumping engine was con- 
siderably wasted in the rods, guide, &c., and was treated 
like the main engines. The duplex pumping engine and 
donkey-boiler pump were so seriously corroded as to be 
useless, and they were replaced by new. The brass steam 
valve and one pet-cock of the duplex pumping engine 
were curiously wasted into holes, and the chsck valve 
and seat on the main boiler had the appearance of some 
substance, probably zinc, having been sucked out of them. 

Pipes.—¥ rom the appearance of the donkey copper feed 
pipe it was feared that all the copper pipes were seriously 
affected. A similar bend in the main feed pipe was, 
therefore, sawn through, but was found to have saffered 
no deterioration. All the pressure pipes, however, were 
taken down, tested, and annealed; no defects were 
detected, and they were all replaced. But in putting to- 
gether the various steam and vazuum gauges the small 
connecting pipes were found in several places to bs 
curiously wasted below the coupling nut. 

Small Details.—It is unnecessary to enumerats the bolts, 
nuts, cock handles, spanners, and such small details, 
which were wasted into mere shadows of their former 
selves, and had to be renewed. ; 

Boilers.—The safety valves of the main boiler having 
been eased when the vessel was beached, the boiler had 
filled with water ; and the condition of both boilers looked 
serious. The front end plate of the main boiler was con- 
siderably wasted ; the furnaces, which are of the spiral 
corrugated type, had corrosive scores running in the 
direction of the corrugations ; and the tubes were covered 
with a deposit of what appeared to be pure metallic 
copper. In the end, however, after careful drilling and 
gauging, it was found that an unexhausted margin re- 
mained in all except the tubes. These were all found to 
be seriously corroded in both boilers, and every tube was 
therefore cut out and renewed; after which the boilers 
were satisfastorily tested. 

Steam Trial.—Although the utmost vigilance and care 
had been exercised in examining as far as possible every 
point and detail, latent defects might have existed ; and 
1p was not with complete confidence that steam was again 
raised and the machinery tried. Neither ther, however, 
nor in the months of continuous service which have since 
elapsed, has the slightest defect been perceived ; and the 
machinery is now, thanks to its thorough overhaul, work- 
ing with the efficiency and economy which it possessed 
when new. 

Conclusions.—The lessons to be learnt from this ex- 
perience are probably obvious enough. Some of them are 
for the shipowner rather than the engineer, and therefore 
need hardly be referred to here; but it may be well to 
emphasise two of the others. 

iret, the advantage of having, in marine engines and 
boilers, a small margin over the actual requirements for 
strength. In the various rods, shafts, and similar parts, 
such a diameter as would allow them to be skimmed up; 
in the cylinders, valves, &c., such thickness as would allow 
them to be bored or planed afresh; and in the furnaces, 
combustion chambers, and stays, a slight excess of thick- 
ness over that required by the rules. 

Second, the advantage of good paint. Many engineers 
prefer polish to paint; but in this instance the latter truly 
cost little, and was worth much. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. FLEMING AND FErcvson, Limited, shipbuilders 
and engineers, Paisley, launched from their yard on 
July 17 the Lough Mahon, a powerful steel self-propel- 
ling bucket ladder dredger, constructed to the order of 
the Harbour Commissioners, Cork. The dimensions of 
the dredger are: Length, 167 ft.; breadth, 33 ft. ; and 
depth, 11 ft. 6in. She will be capable of dredging to a 
depth of 35 ft., and to enable her to dredge close up to 
quay walls, the bucket ladder is not placed centrally, 
but at the side of the vessel. 


On Friday, July 17, Messrs. Short Brothers launched 
from their shipbuilding yard at Pallion a steel screw 
steamer, the John Christie, built to the order of Aktie 
Selskabet Hekla, of Christiania, and having the following 
dimensions, &c.: Length, 259 ft.; breadth, 38 ft. 9 in.; 
and depth moulded, 20 ft. 4in.; with a deadweight carry- 
ing capacity of aboub2450 tons. The vessel is fitted with 
triple-expansion engines and boilers by Messrs. W. Allan 
and Co., Limited, of Sunderland, the cylinders being 
19.31 in., 32 in., and 51 in. in diameter, with a stroke of 
38 in , the working pressure being 160 lb. 





The twin-screw steamer Sussex, built by Messrs. Wil- 
liam Denny and Brothers, Dumbarton, for the London, 
Brighton, and South Coast Railway Company’s service 
between Newhaven and Dieppe, was put through an 
exhaustive series of trials on the Clyde on the 21st inst. 
The mean speed on the Skelmorlie mile was found to be 
20.4 knots, which was considered eminently satisfactory. 
Tt is unnecessary to describe this vessel here, as she is 
practically a repeat of the well-known Seaford, con- 
structed by the same builders, and illustrated in ENcI- 
NEEBING, vol. lviii., pages 385 and 395. It will be re- 
membered that the latter vessel was lost through collision 
in the Channel in August last year. This is the fifth 
vessel constructed by the builders for the same owners, 


Messrs. John Reid and Co., Limited, Whiteinch 
lauched on the 22nd inst. a steel screw steamer, propelled 
7 twin screws, for service on Lake Baikal, in Siberia. 

r. Nemtchinoff, the owner, is a wealthy Russian mer- 
chant, and has already steamers running on this lake. 
The present vessel, which has a cellular double bottom 
throughout, is fitted mainly as a passenger vessel, and 











has a complete installation of electric lights in addition 
to the ordinary lamps. The hull measures 115 ft. by 
18 ft. by 9 ft., and has been fitted with two sets of triple- 
expansion engines and other machinery by Messrs, Alley 
and Maclellan, engineers, Polmadie. 





The torpedo ganboat Almirante Simpeon, built and 
engined by Messrs. Laird Brothers, Birkenhead, for the 
Chilian Government, was taken by them to the Clyde for 
her official trials on the 23rd inst. The runs were made 
in accordance with the Admiralty conditions on the 
measured mile at Skelmorlie, with an average of 214 
knots on six runs on the measured mile, and a mean 
speed for three hours’ running of 21} knots, the contract 
speed being 21 knots. On the natural-draught tria! of 
six hours’ duration a mean speed of 17? knots was ob. 
tained with 4 in. air pressure, being # knot in excass of 
contract, the coal consumption in both cases being very 
light. The vessel is similar to the Almirante Lynch and 
Almirante Condell, built by the same firm for the Chilian 
Government in 1890, and Her Majesty’s ships Onyx and 
Renard, built in 1893. Her length is 240 ft., beam 
27 ft. 6 in., and she is built of steel. The thickness of the 
side plating abreast the machinery is increased to afford 
additional protection. She has a topgallant forecastle 
and half poop which give accommodation for officers and 
crew. The builders have alzo supplied and fitted the 
armament, which consists of one bow and two broadside 
18-in. torpedo tubes, two 4.7-in. quick-firing guns of 
Armstrong’s most modern type, four 3-pounder quick- 
firing guns, and two rifle calibre machine guns by Maxim- 
Nordenfelt. The machinery consists of two sets of 
triple-expansion engines supplied with steam at 200 lb. 
pressure from four water-tube boilers of the modified 
Normand type, first introduced by the builders, with 
extra large evaporators and distillers. This vessel has 
been rapidly constructed, the order having only been 
placed in September of last year. 


On Saturday, July 25, 1896, the s.s. Taquary, the first 
of two sister steamers constructed at the Cleveland dock- 
yards of Sir Raylton Dixon and Co., for the Hamburg 
Sud-Amerikanische Dampfschifffahrts Gesellschaft, was 
taken out to sea for her official trial trip. Her principal 
dimensions are: Length, 310 ft. 6 in. ; beam, 41 ft. 2 in.; 
depth moulded, 26 ft. ; with a deadweight carrying capa- 
city of about 3960 tons. The first-class passenger accom- 
modation is fitted up under the bridge, with dining saloon 
in the house on the bridge deck. Commodious and well- 
ventilated quarters for about 326 emigrants are also pro- 
vided aft in poop and ’tween-decks. Triple-expansion 
engines have been fitted by Messrs. Thomas Richardeon 
and Sons, Limited, Hartlepool, having cylinders 20 in., 
33 in., and 57 in. in diameter by 45 in. stroke, supplied 
with steam by two large boilers working at 205 lb, pres- 
sure. The trials were successful. 


Messrs. C, S. Swan and Hunter, Limited, launched on 
the 25th inst. a screw steamer for the Pacific Steam Navi- 
gation Company, for their Homeand Pacific Line, named 
the Corcovado. She is the largest cargo steamer in the 
company’s fine fleet of vessels. Her length is 405 ft. 
47 fo. 3in. beam, and 32 ft. 9 in. deep; her dead-weight 
will be about 6500 tons. She has nine special steam 
winches, also 11 cargo derricks and spans for quick dis- 
patch. She is fitted with seven water-tight bulkheads, and 
a cellular double bottom all fore and aft, divided longi- 
tudinally into 10compartments. Triple-expansion engines 
are being constructed by the Wallsend Slipway and Engi- 
neering Company, having cylinders 24in., 40in., and 
66 in. in diameter, and 51 in. stroke, with three large 
boilers, all adapted for a working pressure of 190 lb. per 
square inch. Steel shafting is fitted throughout, with 
bronze propeller blades. 











CANADIAN Ral_ways.—A new railway route between 
Quebec, St. John, New Brunswick, and Halifax, Nova 
Scotia, has just been opened for passenger traffic. The 
route places the three cities in close communication with 
each other. The route is composed of the Quebec Central 
from Quebec to Megantic, the Canadian Pacific across the 
State of Maine and through to St. John, New Brunswick, 
and thence by the International to Halifax. 





GriusBy Docks.— Grimsby Docks now yield the Man: 
chester, Sheffield, and Lincolnshire a moderate profit. 
The revenue derived from them in the first half of this 
year was 23,426/., while maintenance charges amounted 
in the same period to 15,059/., leaving a net income of 
8367/. Grimsby accordingly compares well with Lowes- 
toft, which involves the Great Eastern in an annual loss. 
Grimsby is not much of a watering-place, but it has 
become the greatest fishing port in the country. 


NorrincHaM.—Dr. Boobyer, medical officer of health 
for Nottingham, has issued his report on the vital 
statistics of that town for 1895. Dr. Boobyer states that 
the health of Nottingham was less satisfactory in 1895 
than in 1894. This was principally due to an epidemic 
of influenza, which prevailed from the middle of February 
to the close of March. Summer diarrhcea aleo contri- 
buted to the undesirable record. Other infectious diseases 
gave comparatively little trouble. Dr. Boobyer estimates 
the population of Nottingham in 1895 at 226,659, viz, 
103,469 males and 123,190 females. By this estimate of 
its population Nottingham is placed ninth in the list of 
the great towns of England and Wales, in respect of its 
size. Classed by its recorded death-rate, Nottingham 
occupied last year the tenth place from the lowest on the 
list of the 38 great towns. Croydon, it may be observed, 
reported the lowest rate of mortality last year, viz., 15 per 
1000 ; the highest rate of mortality prevailed as usual at 
Liverpool, but Manchester and Salford were little better, 
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‘«‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 
mber of views given in the Spectfication Drawings is stated 
7 che Ae ad none are mentioned, the Specification is 
t illustrated. 
Where inventions are communtcated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
ies of Specifications may be obtained at the Patent Office 
‘ale Branch, 25, pe ma Buildings, Chancery-lane, W.C., 
i 1) a 
t he advertisement of the acceptance of a complete 
= ee is, tn each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement } 4 the acceptance of a complete specification, 
ve notice at the Patent O, of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,971. F. Willis, London. Gas Furnaces. [3 Figs.) 
August 8, 1895.—This invention relates to gas furnaces such as are 
employed for oe assaying, hardening, tempering, melt- 
ing, and the like, in which the heating agents may be coal gas 
and air, spirit, naphtha, or petroleum and air, with or without a 
blast, 7.¢., injected into the furnace at ahigh pressure, According 
to this invention, in the case of a muffle furnace, for enamelling 
or assaying an additional muffle is inserted between the working 
muffle and the furnace case, and the chimney or outlet at the back 
of the same, so as to make the heating gases pass from the front 
along the bottom muffle to the back, thence over the back and 
sides of same (between it and the extra covering muffle) to the 
front, thence over the additional muffle to the back. In the case 
of a melting furnace, the crucible is suspended in the centre of a 
cylindrical furnace casing having the inlet at the bottom, and the 
outlet or chimney at the side near the bottom. Round the 
crucible, and between it and the furnace casing, is placed a 
cylinder of a shape suitable to the crucible to be heated, so that 
the heating gases are made to pass from the inlet upwards, round 
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the crucible, between it and the cylinder, to the top, and then 
downwards, between the cylinder and the furnace casing to the 
bottom, escaping by the chimney. Figs. 1 and 2 show a muffle 
furnace, with cover removed, employed for enamelling, assaying, 
hardening, and tempering. Fig. 3 shows a furnace for melting. 
aisthe ordinary muffle, and b is an additional muffle, inserted 
between the muffle a and the furnace case c, and chimney or out- 
letd. In Fig. 3 ¢ is the crucible, resting on rod & in the furnace 
casing c, provided with inlet f at bottom and outlet g at side. 
Round the crucible e and between it and the furnace casing c is 
placed a cylinder h. The action of the heating gases is as follows: 
In Fige. 1 and 2 the heated gases enter in at inlet f and pass under 
and over the working muffle a and round the additional muffle b, 
and out at the outlet or chimney d, in the direction of the arrows. 
In Fig. 8 the heating gases pass from the inlet f upwards round 
the crucible ¢, and between it and the cylinder h, and thence down 
the space formed between the outside of the cylinder A and the 
inside of the furnace casing c in the direction of the arrow’s flight. 
A chimney of such len as to create the necessary draught 
must be attached to the outlet, (Accepted June 17, 1896). 

16,139. J. Laycock and T. Clapham, Keighley, 
Yorks, Apparatus for W and derubbing 
Gas. [4 Figs.j} August 28, 1896.—This invention relates to the 
class of apparatus for washing and scrubbing gas consisting of a 
series of drums mounted to rotate within a cylinder, box, or 
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chamber containing water or other —_. Each drum a is 


divided as by th i 
distinct y the partition b, transverse 


ly of ite axis c, into two 
portions d, d', divided by radiating pieces f into an 


partitions g, so that a space is left around the central shaft h, 
while the usual buckets & are arranged on the periphery of the 
drum @ for raising the water or liquid, and causing it to flow or 
circulate radially within the portions d, d) which are filled with 
wooden balis. The partitions gy, as well as the peripheral rim m, 
are perforated, while the partitions ) have openings » made 
through them at a part approaching the outeredge or the rim m. By 
forming the drums @ as above, and by mounting them so that one 
of their ends (p) is at the "eae p' of itin contact with the partitions 
r which subdivide the chamber s in which these drums @ are 
mounted, the gas on passing through them is made to percolate 
through the interstices between the spheres or balls in one 
chamber, as that at d1, pass thence through the openings n and 
forward through the iaterstices between the balls in the other 
chamber d. It passes through the separate chambers of each 
drum @ successively, its course being indicated by the arrows ¢. 
The series of compartments s! into which the box or cylinder s is 
divided (the number of such compartments s' corresponding with 
the number of drums @) by its several partitions 7, are to a certain 
extent filled with water or other liquid supplied thereto by flowing 
in an opposite direction indicated by the arrows ¢! to that in which 
the gas travels inits course through the apparatus, the inlet of 
the latter being at the end A, while the outlet of the former is at 
the same end through the pipe wu. In orderto keep the water or 
liquid at about an even depth or level in all the compartments s!, 
and further to prevent that in the more advanced compartment 
from flowing back into the preceding one, instead of the overflow 
merely passing over or through a slot or opening in the partitions 
r,&@ pipe v with outlet valves w is placed to lead from the lower 
part y of one compartment s! t> the upper part y! of the one fol- 
lowing it in its order. A check valve 2 situated in any suitable 
position has valves or taps z, 2! on each side of it to regulate or 
stop the flow of the water or liquid through it when and as desired, 
so that by its actions the water or liquid isat all times prevented 
frcm returniog, and is constrained to follow its proper course as 
required. (Accepted June 17, 1896), 


7878. W. R. Jones, Rome. Furnaces. (5 Figs.) April 14, 
1896.—The sides and back of the furnace G are built with a 
smooth surface and inclined towards the centre to enable the 
clinker to more easily slide down. The said sides and back ter- 
minate at the bottom with a deep slit H running from end to end. 
Below this slit H and on each side of the same there is a channel 
I communicating with the atmosphere. The air is drawn in by 
the chimney and heated by the waste heat, leaving the furnace 
through the horizontal flue T. Dampers or valves K are placed at 
the inlet of these channels I for the purpose of regulating the 
quantity of air necessary for the combustion of the solid fuel. On 
either side, below the horizontal flues L, L, which run under the 
lcwer retorts, are movable tubes M of metal, fireclay, or other re- 
fractory material. These tutes commuvicate with the fixed set- 
ting by the branch pipes V, and then with channels N formed in 
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large blocks which have a number of small passages O, opening 
into the flues P surrounding the retorts. The said tubes can be 
withdrawn from the horizontal flues without interfering with the 
working of the furnace. The drawings show the tubes M placed 
below the horizontal flues, but they can, if desired, be placed in 
the horizontal flues, as indicated by the letters R, R. The air 
is drawn into the tubes by the draught of thechimney. Although 
it is preferred to normally work the furnace with heated air, pro- 
vision is also made for the introduction of cold air below the slit, 
a screen or wind-guard Q being provided to prevent a too sudden 
inrush of cold air. In this case the channels I, I are usually not 
used. The draught of the furnace can be regulated by the sus- 
pended register S. This furnace possesses the advantage that it 
can be profitably worked either as a generator or regenerator, 
which is not the case with furnaces as heretofore constructed. 
(Accepted June 3, 1896). 


8870. M. Baphed. Breslau, Germany. Chimney 
and Chimney Holder for Gas Incandescent Light.— 
{1 Fig.] April 27, 1886.—The chimneys for gas incandescent light 
which have heretofore been used have the defect that the high 
temperature of the burning gases issuing from the burner very 
frequently causes the cylinder to break in consequence of the 
slight width of the latter. Moreover it occurs very often that the 
mantle arranged on the burner is injured owing to the narrowness 
of the chimney, thereby producing the customary pointed flame, 
the high temperature of which heats the narrow cylinder irregu- 
larly so that it breaks. The ae chimney @ consisting of 
mica or of glass is made of considerably greater width than the 
chimneys heretofore employed, so that the before-mentioned 
pointed flame cannot reach the wall of the chimney, and con- 
sequently the breakage of the same is almost precluded. In order 
to obtain a lighting effect the improved chimney is moreover 


beneficial effect upon the incandescence of the mantle, is obtained. 
With the object of giving a firm hold to the chimney in the per- 
forated ring b, the latter is furnished with two slots c placed at an 
angle of 180 deg. relatively to each other, and which serve for the 
reception of the pins d arranged on the cylinder a at the same 
angle. By a turning movement in the direction of the hand of a 


AAI 


clock the chimney will be firmly secured in the poteine 
ring b. The improved chimney is made considerably shorter 
than the customary chimneys, thereby enabling the flame to be 
lighted from the top without injuring the carbonised mantle by 
an explosion of the collected in a narrow chimney such as 
very often occurs in the case of the chimneys hitherto used. (Ac- 
cepted June 3, 1896). 


GUNS AND EXPLOSIVES, 


14,283. H. S. Maxim, Bexley, and L. Silverman, 
Crayford, Kent. Carriages or Moun 8s for Auto- 
matic Guns. [3 Figs.) July 26, 1895.—A is the framing of a 
tricycle. B are the saddles upon which the gunners sit when 
driving the tricycle. Care the driving wheels, which are driven 
in the ordinary manner by cranks c and chain gearing c!. D are 
automatic guns of the “ Maxim” type, mounted in forked posts 
E, E which are pivotally connected by clips and bolts to the 
transverse bar F which extends tetween the driving whesls. 
G are the trails which are rigidly connected to the forked posts, 
and are provided with seats g for the use of the gunners when 
firing the guns. To the outer or free ends of these trails are 
pivotally connected spiked feet g'. Straps 9? serve to support the 
trails in their raised position during the travelling cf the tricycle. 
The transverse bar F is furnished with lugs F! to which the 
forelegs f are adjustably connected by bolts. These legs / are 
capable of being turned about their connections into a horizontal 
position when the tricyle is travelling, and they then lie in 
proximity to the transverse bar F, in which position they can be 
retained by a strap. By turning the forelegs downwardly into 
the position shown, the driving wheels O, C can be raised from 
the ground, so that while the guns are in action the weight of the 
latter will be entirely isolated from the tricycle, and will be borne 
by the legs and the trails as in an ordinary tripod gun-mountin °. 
Stops are provided for limiting the extent to which the forelegs 
can be turned outwardly, and the ends of these legs are furnished 
with spiked feet f2 similar to those with which the trails G are 
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provided. H are the receptacles for the ammunition. These 
receptacles are furnished with straps h for connection to the 
trailsG. The straps are provided with two studs, one of which ig 
adapted to engage with an aperture in the trail G, and the other 
with a keyhole slot in the strap A when the latter encircles the 
trail. This manner of affixing the ammunition receptacles to the 
trails enables the receptacles to be readily attached or detached, 
and keeps them from shifting longitudinally on the trails. II 
are longitudinal bars forming part of a light frame carried by the 
main framing of the tricycle, and extending along each side of 
the series of ammunition ag eg ; they prevent undue lateral 
movement thereof during the travelling of the tricycle. By 
reason of the pivotal connection of the forked poste E to the 
tricycle, and the rigid connection of the trails G tothe forked 
posts, on releasing the trails from the position in which they are 
shown by full lines in Fig. 1, and allowing their spiked feet to 
rest on the ground, the guns will be at once caused to assume 
their firing position to be readily aimed at an object. The dotted 
lines in Fig. 1 represent the guns in this position. The combined 
weight of the ammunition in the receptacles H, and of the gunners 
when seated on the saddles g, causes the spiked feet of trails 
to enter the ground, whereby the trails are firmly pressed down, 
so that when the guns are fired considerable resistance is offered 
to any recoil movement of the velocipede. Where extreme steadi- 
— ) a - is wens the oe f are also turned down to 
raise the driving wheels O from o ground, as shown by dotted 
lines in Fig. 1. (Accepted June 17, 1896). _— 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


8277. J. Hudson, Birmingham. Manufacture of 
Tubes. [5 Figs.) "iol 20, 1896.—This invention has for 
object to provide simple and effective means for removing the 
tube from the drawing-down bar after the metal has been reduced 
to the required gauge or thickness. without bruising or damaging 
either the bar or the tube. In carrying this invention into effect, the 
tube requiring to be drawn down is placed upon a bar or mandril 
of any ordinary form, and both tube and mandril are drawn to- 
gether through the die or dies upon a tube bench or like machine 
arranged in the usual manner. After the tube and mandril have 
been thus drawn together through the die, the die and die-block 
is removed from its working position, and is replaced with an 





furnished with a perforated metallic ring > placed in the gallery 





y 
number of spaces which are again subdivided by the 


desired 


of thelamp. By this means the admission of air, which has a 





extractor or withdrawing block A having a die mounted thereon. 
The extractor or withdrawing die is formed preferably in two 








160 





ENGINEERING. 


[JuLy 31, 1896. 











parts or segments B, B!, and screws C, C' are provided upon the 
block for adjusting the relative positions of such parts. When 
set at their working positions the adjacent edges of the two parts 
B, B! of the die do not touch or meet, being kept apart preferably 
by the distance-pieces D, D’, but a space d d' is left at each side 
of the die, as illustrated in Fig. 1. Lateral or side movement of 
the die parts B, B' and the distance-pieces D, D! is prevented by 
the ribs E, E!. The front edges of the die parts B, B! are well 
rounded to admit the tube, and the longitudinal edges are 
treated in like manner to prevent any cutting or damage to the 
exterior surface of the tube. The diameter of the die when the 
two parts B, B! are set in their working position is somewhat less 
than the external diameter of the tube which has been passed 
through the drawing-down die. On drawing the tube F and bar 
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G through the extractor or withdrawing die, the top and bottom 
portions of the tube metal in contact with the die are subjected 
to compression, and such compression forces out the sides of the 
tubes into the spaces d, d’ between the two die parts, thus form- 
ing the projections or excrescences /,f! asin Fig. 4. After the 
tube has been thus once drawn completely through the extractor 
die, the diameter of the die is slightly increased by means of the 
adjustment screws C, Cl, and the tube and bar are then turned 
through a right angle in order to bring its larger diameter or the 
pressed out sides into contact with the die. The tube is then 
drawn a second time through the extractor die, with the result 
that it is returned to a circular section, and is so loosened as to 
permit of its ready withdrawal from the bar or mandril G. (Ac- 
cepted June 17, 1896). 


SHIPS AND NAUTICAL APPLIANCES. 


8758, A. W. F. Bennik, Apeldoorn, Holland. 
Steering Wheels of Ships. (3 Figs.) April 25, 1896.— 
The steering wheels of ships heretofore employed have handles 
which project singly and-separately from the . of the 
wheel. Now it often happens that when the rudder is caught or 
struck by a heavy sea, the wheel is violently oscillated, and the 
projecting handles aforesaid get caught in the garments of 
the men steering in such a manner as to injure them, or in 
some cases to fling them overboard. The object of this inven- 
tion is to obviate the aforesaid danger. The arms or spokes b of 
the steering wheel carry a rim or annular frame a to which. the 
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handles c are fixed at any suitable angle or inclination, the outer 
ends of the said handles being connected to a second rim or 
annular frame a', as shown by Fig. 1, The handlesc may be fixed 
to the spokes }), ia which case the corners or angles formed at the 
places of attachment of the handles to the spokes, are covered in 
or over by the rim a@ on the side from which the wheel is operated 
by the steersman. Asa modification two rims a may be used as 
shown by Fig. 2, the said rims a and a' being equally supported 
by the spokes 6, and each supporting an equal number of 
handles c. As a further modification the rims a and a! may be 
set in the same plane, so that the handles would be straight, and 
lie in the same plane as the spokes. (Accepted June 3, 1896). 


10,880. J.B. Somers, London, (H. M‘Gilvray, Dunedin, 
and A, Dray, South Dunedin, New Zealand.) Ships’ Davits. 
igs.) June 1, 1895.—The upper parts of the davits a are 
similarly to those at present in use, and are provided with 

the usual blocks and tackle a1. Upon the lower parts of the 
davits a, however, are provided collars a 2 having trunnions a 3 
movable within bearings b! upon pillars b. The davits are free to 











revolve within collars a 2 and are kept down in their places by 
collars, which are firmly secured to the davits by screwe. The 
ends a 6 of the davits are reduced to + revolvably within boss a7 





the quadrants from revolving with the davits. Stops c2 abut 
against the pillars to prevent the quadrants from being revolved 
too far in either direction. The worm d mounted on shaft d' gears 
with rack c! and is operated by wormwheel d 2 also mounted on 
shaft d!, and worm e which gears with wormwheel d 2, shaft ¢, and 
handle e2. Shafts d'and e'are carried respectively in bearings 
d8ande3 upon pillar b. Shaft el extends from one davit to the 
other so that both the worms ¢ are revolved simultaneously. The 
skids f support the boats f1 and have chocks / 2 and f 3 to fit the 
shape of the boats. Chocks / 2 are fixed, but chocks/ 3 are made 
to fall down by revolving upon their pings f 4. Gripes f6 hold the 
boats down in their places upon the skids. The heads of davits a 
are connected together by a span g and the davits are secured by 
guys g', which, passing through eye-bolts g 2, have their ends 
looped through links g 3, which engage with bolts h. Said guys 
g’ are hauled tight and held by lanyardsg 4. Links h 3 couple 
bolts A and h2 to tumblers A4 of rocking shaft h 5, which is 
actuated by hand leverA 6. The links 7 upon gripes / 6 are also 
held by bolts’. Bolts h 2 hold chocks f3 up to their work. 
Quadrant h7 is slotted to admit the hand lever / 6 and allows the 
came to be lowered. The apparatusis operated as follows : The hand 
lever h 6 is lowered in the direction shown by the arrow (Fig. 1) to 
revolve rocking shaft h 5, when the bolts / and h 2 will be withdrawn 
simultaneously and thus links /7 and g 3 are liberated, and chocks 
f3tfalldown. The davits are now free to revolve and the boat 
free to be put over the side of the vessel. Handle ¢ 2is now re- 
volved to operate quadrants c and their gear to turn the davits on 
their trunnions a@ 3 and carry the boat outwards. After traversing 
a certain distance the weight of the boat causes the davits to 
revolve and accelerate the operation of lowering ; and according 
to the list of the vessel the boat may be carried out as shown by 
dotted lines in Fig. 83, in which position it will be seen that the 
boat overhangs the side of the vessel to a considerable extent and 
may be lowered safely, even when the vessel has a considerable 
list. (Accepted June 3, 1896). 


10,645. A. W. Bryce, New York. Apparatus for 
rap an eaning the Bottoms of Ships while 
Afloat, [4 Figs.] May 28, 1895.—The frame A, which may be 
made of wood or metal, is from 20 ft. to 30 ft. long and is pro- 
vided with eyes a at the ends, for attaching cables for suspend- 
ing the frame at the side of a marine vessel I as shown in Fig. 1. 
This frame may be placed in either perpendicular, horizontal, 
or oblique positions, as may be necessary. Within the frame a 
grooved pulley B is mounted at each end, and over said pulleys 
an endless driving cable C passes, which also passes around a 
grooved pulley D, mounted to turn in a frame E arranged between 
the top and bottom bars of the frame A and provided with rollers 
d, which run on the inner edges of the top and bottom bars of 
the frame A and serve to guide the frame E and to reduce the 
friction. A flexible power-transmitting shaft F is fastened to one 
end of the shaft G of the pulley D, so that when the pulley D is 
rotated the flexible shaft F is also rotated. A casing H contains 
two parallel rotating brushes J provided at the ends with cog- 
wheels O, both of which engage with cogwheel P which is con- 
nected with the free end of the flexible shaft F, so that when the 
shaft is rotated both brushes are also rotated. The casing H is 
provided with a handle h for holding the brushes against the hull. 
If desired, a single cylindrical brush J may be used and connected 
with the free end of the flexible shaft F, so that the brush and its 
shaft can be rotated by means of the flexible shaft F. A belt 
pulley M is attached to one of the pulleys B, and over the same a 

















Fig.2. 
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driving belt or cable N passes, which also passes over a pulley O! 
on the deck of the vessel; which pulley O' can be driven direct 
from a motor, as shown in Fig. 1, or can be driven in any other 
suitable manner. By means of the belt or cable N the pulleys B 
and the cable C are driven, and the cable C rotates the pulley D, 
from which in turn, by means of the flexible shaft, the brushes J 
are rotated. A diver holds the rotating brushes J against the 
sides of the vessel I below the surface, and thus scrapes off all 
weeds, barnacles, &c. As the diver moves in the direction of the 
length of the vessel he draws the frame E along, as the same is 
mounted to slide in the frame A. The pulley D is rotated in all 
positions of the frame E, asthe driving cable C passes around the 
pulley D. The diver can thus clean the vessel for a distance 
reater than the length of the frame A before the frame A need 
e shifted in the direction of the length of the vessel. The frame 
Ais ae directly above the eurface of the water so as to 
permit the diver to operate upon the lowest parts of the hull with- 
out requiring a flexible shaft of undue length. The diver may 
standon a weighted frame W lowered into the water. The brush 
may have bristles of copper or steel wire, cane, rattan, or whale- 
bone. In case the vessel it not to be cleaned to a very great depth, 
a handle lever Roan be mounted to the casing H of the brush J, 
by means of which handle lever the brushes can be pressed against 
the side of the hull from the float S adjacent to the hull, which 
float then contains machinery for operating the flexible shaft F. 
(Accepted June 8, 1896). 


4325. J. Moeller, London. Incandescence Oil 
Lamp. [1 Fig.) February 28, 1895.—This invention relates to 
the construction of an oil lamp in such a manner that the flame is 
of the ch ter of a B gas flame, so that it effects the heat- 
ing to incandescenuce of a mantle of the kind employed for incan- 
descence gas lighting, thus producing a brilliant light. Through 
the oil reservoir O there is passed a central tube A open at the 
bottom, and extending up some distance above the reservoir O, 
so as to form the internal tube on which the wick W is held 
between it and an external concentric tube B which extends some 
distance down into the reservoir. The wick W of the ordinary 
woven kind terminates a little below the top of the concentric 
tubes A and B, which are so shaped at the top that the annular 





of the wick requires no raising or lowering. Outside the upper 
part of the wick tube an air cone E is fixed on a tubular gallery G 
which rests on the reservoir, and has all round it apertures for 
admission of air that can be more or less closed by a circularly 
sliding valve F. Centrally within the wick tube there is a emalley 
tube H which can be slid up and down vertically through guides 
by means of a rack gearing with a pinion P on a transverse 
spindle mounted below the reservoir, and provided with a milled 
button Q by which it can be turned. This tube terminates at the 
top in a hollow button K, the edge of which is perforated with a 
number of small holes. In a hole on the top of this button ig 
inserted a rod L of refractory material which carries the incan- 
deecence mantle M as in the ordinary incandescence gas burners, 





The air cone, burner, and mantle are all inclosed within a cylin. 
drical glass chimney N. The lamp is operated in the following 
manner. First, by means of the rack and pinion P the small 
central tube H, with the mantle M carried upon it, is raised so 
that the mantle is considerably above the top of the wick to which 
a light is applied. In a short time the asbestos wick D isso heated 
that the oil passing through it is vaporised, and then the tube H 
is lowered until the lower part of the mantle M incloses the root 
of the flame. The air supplied externally from the air cone, and 
that supplied internally from the wick tube, and also from the 
perforations of the button K, which acts as a deflector, being 
directed against the root of the flame, causes it to burn like the 
flame of a Bunsen burner, heating the mantle M to brilliant incan- 
descence, (Accepted June 3, 1896). 


10,066. J.¥. Johnson, London. (The American Grapho- 
phone Company, Washington, D.C., U.S.A.) Apparatus for 
Duplica Graphophone Kecords, [3 “igs.] May 12, 
1896.—Y is a travelling supporting arm, engaging at one end with 
a feed screw W, and wee | on a rail V at its other end. M is the 
master record cylinder and N is the blank cylinder for receiving 
the duplicate, the said cylinders being horizontally arranged 
parallel to each other, and being carried by mandrils connected 
with, and driven at the same speed by, suitable mechanism. Z is 
a lever carrying the reproducing point R and the recording point 
8. This lever is pivoted at Q to the presser arm X arranged at an 
inclination and swivelled upon the pins wv u projecting into 
sockets in a block U turning about a longitudinal axis. The block 
U carries a weighted arm B, to counteract to some extent the 
pressure exe by the arm X upon the points R and §, and is 
ivoted at T to a bifurcated bracket ¢ depending from the arm Y. 
he presser arm X is thus pivoted at T to swing in a plane at 
right angles to the axis of the record cylinders, and on the points 
u to oscillate slightly on an axis tangent to the cylinder N. To 
determine with geometrical precision that relation and arrange- 
ment of the parts which has, in actual practice, been found to 
produce the best results, it is preferable to place the pivot point 
Q of lever Z at the point of intersection of two corresponding 
tangent lines I-J and G—H, the said point of intersection being 
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near a horizontal line A—B projected through the axes O and P of 
the cylinders M and N, while the ding and reproducing 
points S and R bear against the cylinders at the respective tangent 
points of the said lines I—J and G—H. The swivel pins ww are 
also in the tangent line I—J in which the recording point is 
situated, so that the oscillating movement of the presser arm X 
is about the line I—J as an axis. Consequently the reproducipg 
point R can find a lateral adjustment without affecting the posi- 
tion of the recording point S. The pivot points T and Q, and the 
swivel points u u are all in one line with the recording point 5, 
the object of this disposition being to prevent distortion. The 
weight of the presser arm X, swinging from the pivot point T 
and acting upon the fulcrum Q of the lever Z, supplies the pressure 
in the direction of the line C—D, for holding the points R and S 
in contact with the cylinders M and N, which pressure it is found 
desirable to counteract to some extent by the weight E. Thus, 
as the cylinders rotate, in the direction of the arrows, the varla- 
tions in depth of the master record cause the point R to move in 
the direction of the radial line L—K of cylinder M vibrating the 





| lever Zon the pivot Q and in turn imparting movements to the 


point S in the direction of the radial line E—F of the cylinder N, 
and thereby causing it to cut a record in the blank N exactly cor- 
responding to the master record. (Accepted June 17, 1896). 





UNITED STATES PATENTS AND PATENT PBAOTIOB. 
Descriptions with illustrations of inventions patented in the 





space between them is widened. In this widened space there is 





of quadrant c. The cir of q t cand its rack c! 
are struck from centre of trunnion @ 8, and the quadrants fit be- 
tween the two eides of pillars 6 which act as guides and prevent 


packed on the top of the wick a woolly material C obtained by 
scraping blotting paper, and on this is placed a ring D of asbestos — 
fibre, which constitutes a permanent wick top, so that the body ' 





| reports of trials of patent law cases in the United States, 


United States of America from 1847 to the present og 
consulted, gratis, at the cffices of ENGINEERING, 35 and 36, Bedford: 


street, Strand. 
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CONSTRUCTION IN EARTHQUAKE 
COUNTRIES. 
By Joun Ming, F.R.S. 
(Continued from page 76.) 


CoNNECTIONS BETWEEN DIFFERENT PorTIONS 
oF A BUILDING. 


Since time immemorial, buildings have been tied 





together with jron or with wooden rods ; but some 
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time previous to 1868, when San Francisco was 
shaken, a patent known as the Foye patent was 
taken out to improve the construction of seawalls. 
This was made to apply to land structures. The 
City Hall and other buildings in San Francisco are 
built upon this plan, which consists in tying to- 
gether the walls at each floor by transverse and 
fore-and.aft rods of steel or iron, A plan similar 
to this is that of Mr. J. Lescasse.* It has been 

mires de la Société des Ingénieurs Civils, 1887, 
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Rattway Viapvuct, Japan, 1891. 


applied to several buildings in Tokio and Yoko- 
hama 


For such earthquakes as these buildings have 
experienced, excepting on one occasion when the 
chimneys of the German Hospital in Yokohama 
were more or less injured, they have stood well. 
This system, however, requires to be thoroughly 
executed ; for if the rods be too few, or if the 
bearing surfaces be too small, rather than support 
a building they accelerate its destruction, especially 
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at the points of contact. Such buildings, partly 
for this reason and partly on account of their 
expense, are not looked upon with favour in Italy. 
The Ischian law specifies that if iron bands or chains 
are used, they must act upon a large surface. 

The Tokio disturbance of June 20, 1894, which 
produced disastrous results amongst very many 
ordinary European buildings, does not appear to 
have produced any visible effects upon several 
buildings in which the Lescasse system had been 





adopted. 








Instead of tying a building together until it may 
have a rigidity which may be likened to a steel 
box, the builder may go to the opposite extreme, 
giving all his connections so much freedom that 
each part of the structure may be capable of 
yielding in the same manner as a wicker basket. 
That temple roofs in Japan probably stand, in 
consequence of the freedom existing between them 
and the supporting walls, has already been pointed 
out, and there is no doubt that Japanese dwellirgs 








OVERTURNED CoLumns, SHonal, 1893. 


owe much of their security to the freedom with 
which they yield. Their weakness chiefly resides in 
their heavy roofs, and the reckless manner in which 
main supports are cut away at joints with other 
timbers, 

After the earthquake of 1893, the visitor to the 
provinces of Mino and Owara saw illustrations of 
destruction due to the failure of vertical supports 
in the apparently triangularly formed thatched 
roofs of the farmers’ houses, which dotted the 
country in all directions, looking like so many huge 
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saddles. With lighter superstructures and iron 
straps and sockets to take the place of many mor- 
tises and tenons, there is but little doubt but that 
the destruction of life and property would be miti- 
gated. 

An excellent example of a large and handsome 
building put up on these principles is seen in the 
Imperial Hotel in Tokio, which, amongat its other 
attractions, is advertised as being earthquake-proof. 
Although it would be exceedingly difficult to demo- 
lish such a structure by shaking, its easy yielding 
results in so much internal disfigurement by the 
cracks in plaster and the falling of portions of 
ceilings and the like, that its advantages are some- 
what marred; guests may be needlessly alarmed, 
and the building lose its reputation. 


Fioors. 

When building to obtain rigidity, much may be 
done by paying attention to the floors. The beams 
supporting one floor, should be placed at right 
angles to those on the floors above and below, and 
all should extend nearly, if not completely, through 
the supporting wall, Floor joists should similarly 
be well supported at their extremities, and, if pos- 
sible, cross each other at right angles, while the 
flooring should be laid diagonally. Experience has 
shown how much destruction has been occasioned 
by the withdrawal of beams and joists from their 
supports, and both in the Ischian and Nortian 
edicts relating to these matters the construction of 
floors receives special attention. 


ARcHWoRK AND Wine WALILs. 


An ordinary arch is undoubtedly stable for ver- 
tically applied forces, but for horizontal stresses it 
is one of the most unstable structures that could 
be erected, but because it has so often been the 
cause of ruin when shaken by an earthquake, in 
Italy and Manila special rules have been drawn up 
respecting such structures. Thus, in Manila inter- 
secting vaults are not allowed, and ordinary vaults 
are only permissible when strengthened in a parti- 
cular manner by iron. In Liguria vaults can ,only 
be used in cellars, and even there the rise must be 
at least one-third of the span. The law of Norcia 
also only permits the use of arches in cellars, and 
their thickness and the method of construction are 
defined. In Ischia archwork, with a rise of one- 
third of the span, and with a thickness of .26 metre 
at the crown, may be used, but only in cellars. 
Speaking generally, the use of archwork above 
ground has been prohibited, and if it has existed 
after an earthquake, all Governments who have paid 
attention to building have ordered its removal. 
Underground its use is permitted providing that 
the arches are not too flat. This, however, only 
tells us that the motion beneath the surface is too 
small to destroy even a bad form of structure, and, 
therefore, such a form of structure, providing it is 
underground, is allowable. 

In 1890 the brick arches of railway bridges 
apparently collapsed by the outward movement of 
the abutments, which in consequence of the arch 
cracking at its crown and then falling inwards, like 
a toggle joint, resulted in their being forced still 
further backwards (see Fig. 11). 

If it is a necessity that arches must exist, they 
should not be too flat ; they should have a specified 
thickness, be protected by an iron or wooden beam 
above, and curve into their abutments. Arches 
which meet their abutments at an angle often show 
cracks at their junction, and these may have been 
formed by very slight shakings. Light arches con- 
necting heavy walls, or arches for porticoes, sup- 
ported on one side by a building and on the other 
by a column, often give way. Wing walls, such as 
support an embankment and form an entrance to a 
subway beneath a railway, as usually constructed 
seem to be especially weak. 

In 1891, in Mino and Owari, the writer does not 
remember having seen a single wing wall which had 
not separated along a vertical line from the abut- 
ments of the bridge. 


Openincs In Watts. Doors anp WInpDows. 


In the building regulations for Norcia and Ischia 
it is stated that openings should be placed vertic- 
ally above each other. It appears to the writer 
that if we have a series of openings like doors and 
windows in a wall placed vertically above each 
other, it is very much the same as if we had here 
and there built our wall with the joints of a line of 
bricks or stone continuously above each other— 
that is to say, we have destroyed the uniformity of 





the wall by lines of weakness which will readily 
give way to horizontally applied stresses. 

Although the subject may not be one of great 
importance for ordinary dwellings, the writer 
inclines to the opinion that the doors and windows 
in successive tiers of openings ought not to be 
above each other, but so far as possible arranged 
that any line of openings, when regarded vertically, 
is as much broken as possible. 

After an earthquake it certainly happens that we 
often meet with buildings which have been dis- 
figured by lines of cracks running vertically down- 
wards from window to window, these openings 
having performed a similar function to the perfo- 
rations in a sheet of postage stamps. This is illus- 
trated in Fig. 10, which shows a vertical line of 
yielding in a church in Manila which was partially 
shattered by the earthquake of July, 1880. To 
arrange doors and windows so that they may form 
ready means of escape is certainly a matter worthy 
of attention. An important point mentioned in the 
Ischian law is the position of doors and windows 
relatively to the freely vibrating end of a building, 
the limiting distance being 1.50 metre. Similar 
regulations are found in the regulations for Norcia 
and Liguria. This distance should, if possible, be 
made to depend upon the materials of which a wall 
may be constructed, its dimensions, and the size 
of the openings. 
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A terrible destruction of life has often happened 
in consequence of the openings on one side of a row 
of houses, as, for example, in shop fronts facing a 
street, having been much greater than those in the 
opposite side. This is particularly marked in Japan, 
where, no matter from which side the shaking may 
approach, the tendency of the buildings is to yield 
on their weakest side and fall inwards upon the 
streets. If these are narrow, the débris from the 
two sides forms an embankment down the middle, 
beneath which the inhabitants seeking refuge from 
their houses are entombed. 


Batconies, Cornices, GABLES, CEILINGS, AND 
STAIRCASES. 

In Ischia it was suggested that balconies should 
not project more than .60 metre beyond the wall, 
and should be so constructed that they formed a 
part of the wall. The regulations provide that 
cornices should not project more than .30 metre 
beyond a wall. From the Ligurian regulations we 
learn that cornices shall not project beyond the 
thickness of the wall to which they are attached, 
while roofs may not rest uponthem. Stone consols 
must run through the wall to which they are 
attached. In Manila the regulations require that 
the balconies rest on the prolongation of timbers 
of the upper floor. Otherwise a special form of 
construction is required. From what I saw of the 
balconies or upper verandahs when in Manila, it 
it appeared that many of them were without 
support on their outer sides. In such instances 
they act as loaded cantilevers, which, either for 
horizontal or vertical motions of the building, must 
cause considerable stress at their points of junc- 
tion with the supporting wall. A careful examina- 
tion of several hundreds of brick houses in Tokio 
showed that the walls were usually cracked at the 
points where they were entered by the beams sup- 
porting a balcony, notwithstanding the fact that 
the same balconies were supported along their outer 
face by vertical pillars rising from the ground. 
My own opinion is that balconies in any form are 
objectionable features in a building constructed to 
withstand earthquakes. 

Walls which are run upwards beyond the height 
of those carrying the main roof to form gables, 
especially when they support a heavy coping, 





although not referred to in regulations, are, from 
the author’s own observations, exceedingly objec- 
tionable features in a building, usually falling out- 
wards to destroy and bury porticos, or whatever 
may be beneath them. 

Staircases are also overlooked in regulations, 
which, if heavy and supported from the walls, may 
have the same destructive cantilever action that is 
found in balconies. Ceilings, we learn, should be 
constructed in the ordinary manner with laths and 
plaster. The author’s own observations suggest that 
this is by no means suflicient. The latter should be 
well secured, and the plaster be especially adhesive, 
Heavy ornamentation should be avoided. Although 
persons are not likely to be killed by the coming 
down of a few pieces of plaster, the cracking and 
falling of it creates so much disfigurement and 
alarm, that even a building which has been con- 
structed to be earthquake-proof may receive a bad 
name, and those who have a choice in the matter 
decline to live in the same. For a large hotel the 
falling of plaster may mean financial ruin. 


MATERIALS. 


This section, relating to the quality of materials 
which ought to be employed when building in earth- 
quake countries, is one which cannot be too greatly 
emphasised. 

All regulations relating to this matter insist that 
materials of good quality shall be used. 

The Ischian regulations specify that for the prin- 
cipal framework of buildings, chestnut must be used. 
In all cases squared stones are to be employed. 
The lime must be good, and be properly slaked 
with fresh water. Below ground hydraulic 
mortar must be used, and the sand for the mortar 
must be clean. These matters are treated upon in 
all regulations. In the regulations for Manila 
there are special remarks condemning the use of 
liquid lime, and recommending that stone walls 
shall be kept wet while the mortar is getting, also 
that there shall be a good bonding, &ec. 

After the disaster of 1891 the author had occa- 
sion to test the tensile strength of very many 
samples of masonry collected from the ruins 
throughout the earthquake district. In some in- 
stances the brickwork used in certain buildings was 
held together by a material which, although it 
looked like mortar, was so non-adhesive that the 
bricks could be easily separated by hand. The 
tensile strength of this material was too low to ba 
measurable. In Tokio the writer saw a tall 
chimney and a wall built with what appeared to be 
a similar material which were overturned by a high 
wind. The strength of other samples varied be- 
tween 3 lb. and 151b. per square inch. When a 
brickwork structure is shattered, it will be noticed 
that either the cementing material has yielded, 
that it is separated at its junction with the bricks, 
or the bricks themselves have fractured, from 
which it follows that there has been a want in uni- 
formity of strength throughout the building. 

To obtain economically the uniformity which is 
desirable, it would seem that the strength and adhe- 
siveness of a cementing material should be approxi- 
mately equal to the strength of the material it is 
intended to hold together, or, especially for the 
higher parts of a building, it should at least have a 
resistance equal to the effects of the tensile strain 
it is expected it may have to resist. To economise 
the use of cement in Japan, bricks which lock into 
each other have been made (see Fig. 13), while 
hollow bricks have been employed to avoid effects 
due to inertia. In the preceding sections reference 
has been made to the use of adhesive materials in 
embankments, the use of iron sockets and straps 
to avoid excessive cutting in timber joints, the un- 
trustworthiness of castiron in columnar structures, 
and the effects of heavy materials for roofs. In 
choosing materials to resist earthquake effects, one 
rule is to take those which give a maximum strength 
with a minimum weight, and this especially for 
superstructures. For example, it would seem that 
a wall made of pumiceous scoriz and cement would 
be lighter than one where the cemented basis was 
ordinary gravel. 


Types oF Buitprnes. 

The type of building most suitable for earth- 
quake countries was discussed at considerable 
length by the Commission summoned after the 
disaster in Ischia. 

The objections to iron buildings chiefly rested 
in their cost, the difficulty of keeping them cool, 
and the fact that as they were a novelty it might be 
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difficult to get them generally accepted. The Com- 
mission, however, considered them durable and 
sacure, and recommended that experimental build- 
ings should be erected. 

Timber buildings, although sufficiently strong 
and elastic to resist earthquake motion, and at the 
same time fairly impervious to heat, have the objec- 
tion that they are not durable, and are subject to tire. 
These objections may to some extent be overcome 
by the proper application of paints, chemical pre- 
servatives, and the so-called earthquake lamps, 
which are put out if overturned. Mixed construc- 
tions of iron and timber were not considered to 
present great advantages over those wholly made 
of timber. Buildings may be made of iron or 
masonry either by covering aniron framework with 
stone or brick, by building an iron framework 
inside the masonry walls, or by filling up the spaces 
between a double metallic framework with hollow 
bricks or other materials. Such buildings, although 
exceedingly good from many points of view, have 
the drawback that they are exceedingly expensive. 

Having considered these types, from which it 
will be observed ordinary buildings of brick and 
masonry have been excluded, the committee describe 
a “barrack system” of building, which is the 
system they particularly recommend for Ischia. 
Briefly, such a building consists of a timber frame- 
work well braced together, the spaces between the 
timbers being filled up with hollow bricks or some 
light material like scoriz. The timbering is hidden 
by rough-cast. After the disaster in 1755 such a 
system was made compulsory in Portugal. A 


building of this type, which may be made orna-, 


mental with an outside covering of tiles, which the 
author, however, does not think is to be recom- 
mended, is cheap, impervious to heat, and safe 
against earthquakes and fires. This suggestion 
respecting the system of construction was adopted 
in the regulations issued by the Italian Govern- 
ment. 

In the building regulations for Norcia the barrack 
system is the one to which preference is given. In 
the Manila regulations considerable latitude is 
allowed as to the system of construction. Stone 
walls are considered best, but concrete or brick are 
also considered good. Although timber offers great 
resistance to earthquakes, its destructibility by 
fire, white ants, ordinary rot, and its inability to 
exclude heat prevent its recommendation. An 
iron framework filled in with concrete is spoken of 
with favour. In the recommendations of a com- 
mittee appointed to consider building in Manila, 
we find that stone is recommended for the basement 
and for the walls of the ground floor. This, with 
an upper storey of timber, is the type of building 
which is common in Manila, 

The military committee which was summoned in 
connection with the destruction in Manila in 1863 
pointed out that destruction had occurred in all 
classes of buildings, but buildings with masonry 
supports had suffered more than others. This led 
them to suggest that only one kind of material 
should be used in constructions, and masonry 
supports should be avoided. Private buildings 
should be of wood. In all cases the limiting 
spans of roofs were specified, and the roofs must 
be light. Lieut.-Colonel Cortés, who wrote at 
some length on structures in earthquake countries, 
shows that buildings must be light as well as strong, 
and this may be obtained by building their parts 
together much in the same manner that the timbers 
of a ship are bound together. Foundations and 
walls should be continuous. Timberwork and 
masonry should not come in contact, otherwise they 
may be mutually destructive. 

After criticising the system of building in Manila, 
and showing how it may be improved, especially 
with regard to balconies and roofs, Colonel Cortés 
proposes as a foundation a timber platform almoat 
on the surface of the ground, from which rises a 
building with iron or timber framing footed on a 
plinth of masonry, surmounted by alight roof. The 
wall framing may be filled with brick or plaster. 
Colonel Cortés’ descriptions are accompanied by an 
elaborate series of illustrations. 

The Californian system of construction, for which 
& patent has been granted, as we have said, appears 
to be very similar to that proposed by Mr. Loscasse, 
the essential feature in which is to tie a masonry 
Construction together at each storey by a set of iron 
or steel rods, which run from end to end, and from 
back to front in the interior of the walls of a build- 
ing. There are also rods running vertically. 

From South America but little information has 





been obtained. In Columbia the smaller houses 
have been built of thick adobe bricks, while the 
Spanish have used stone. 

In Equador (Quito) occasionally a special earth- 
quake-proof room is built, the walls of which are 
a wooden framework filled in with adobe. Many 
houses which have adobe walls 3 ft. thick have only 
one storey, and there are few houses with more than 
one upper storey. 

In Venezuela, also, the houses are low. In 
Mexico and Bolivia the houses are solidly built ; 
while in Lima certain buildings are constructed 
lightly so that they may yield. 

From Guatemala (San Salvador) I received from 
Messrs. Clark and Co., contractors, the drawing of 
a house supposed to be earthquake-proof. It is of 
timber well framed together, and very similar to 
the bungalows in Japan. These latter descriptions 
are particularly meagre, and for a full description 
of the system to which they refer it is better to refer 
to vol. xiv. of the Trans. Seis. Soc. of Japan. 


(Zo be continued.) 





THE NAVAL CONSTRUOTION COM- 
PANY’S WORKS AT BARROW. 

Art no time since the inception of the Naval 
Construction and Armaments Company, Limited, 
at Barrow-in-Furness, has the principal aim of the 
promoters been so fully realised as at present ; 
there have been building simultaneously at the 
works eight naval vessels, totalling 38,000 tons, 
having machinery aggregating 84,700 indicated 
horse-power, and representing in their completed 
state a value of quite two millions sterling. Since 
the idea was to make the establishment a naval 
shipbuilding yard, the figures given prove its reali- 
sation. ‘The company was organised in 1888 to 
purchase the works originally laid out in 1871 by 
the late Mr. Robert Duncan, the well-known Clyde 
shipbuilder, for the Barrow Shipbuilding Com- 
pany. It was a spaciously proportioned establish- 
ment, well equipped and admirably situated, with 
geographical advantages, and in the heart of a rich 
ore district, with extensive steel works close by, 
while the personnel of the board of directors was 
equally conducive to success, including men well 
known in the Navy and mercantile marine. In the 
passing away of years several changes have occurred, 
the most important and the most widely regretted 
being the resignation of the chairman, the Duke of 
Devonshire, who considered it desirable to cease 
nominal connection with a company carrying out an 
increasingly large amount of work for a Govern- 
ment of which he was a prominent member. His 
place on the board, and as chairman, was accepted 
by Lord Harris, who had in several diplomatic 
and Parliamentary offices displayed that high ad- 
ministrative ability which is requisite for the pre- 
sidency over such a manufacturing company. Lord 
Brassey, too, has resigned to become Governor- 
General of Victoria, and the board now includes, 
beside Lord Harris as chairman, Admiral H. Boys, 
Messrs. J. A. Bryce, H. Benham, W. F. Eger- 
ton, and A, Adamson as managing director. On 
Mr. Bryce - Douglas, in the first instance as 
managing director, the greatest measure of respon- 
sibility fell in connection with the realisation of the 
aim of the promotors ; his active enthusiasm, great 
experience, and business aptitude therefore made 
his selection a fortunate one. A ready recognition 
of ability in others enabled Mr. Bryce-Douglas to 
organise a staff of skilful and experienced assistants, 
foremost among whom was Mr. Alexander Adam- 
son, shipyard manager. The two had been asso- 
ciated at Fairfield, when Mr. Bryce-Douglas was 
engineering chief there, and their co-operation 
at Barrow was a happy and successful one, so 
that on the death in 1891 of Mr. Bryce-Douglas 
the directors unanimously chose Mr. Adamson 


as managing director, and events have approved 


their decision, for during the past five years 
the works have been exceptionally busy. He 
had an experience well suited to develop the 
qualities requisite for the management of such an 
establishment, having been one of the young men 
whose energy, guided by Charles Randolph and 
John Elder, helped to create Fairfield ; he entered 
the works at a time when they had just started 
shipbuilding, in 1861, and received a thorough 
training alike in practical work and in designing, 
being latterly associated, as chief of the drawing- 
office, with Sir William Pearce, Bart., in the design 
of the splendid series of Atlantic liners which 
culminated in 1883 in the Umbria and Etruria. 





Ere these vessels were completed, however, he was 
induced by Sir Charles Palmer to become manager 
at the Jarrow Yard, and later he was appointed 
manager of the Low Walker Yard of Lord Arm- 
strong’s Company. But, in 1888, as has already 
been indicated, Mr. Bryce-Douglas, when he went 
to Barrow-in-Furness, recognised in Mr. Adamson 
a naval constructor with whose co-operation and 
experience he could effectually resuscitate the 
industry. 

The accompanying Table affords some evidence of 


Annual Production of Work at the Barrow-in- Furness 
Shipbuilding and Engineering Works. 
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Number Number! Icdi- Total 
Year. | -. os wy. ou — Amount 

Vessels. * Engines; Horse- of Wages 

| | Power. | Value. Paid. 

| sete & & 

1871 - ze a iis 2,500 
1872 ae us oe ee 38,500 
1873 3 6,151 8 8,550 159,000 | 100,000 
1874 8 9,695 9 6,764 280,000 | 111,000 
1875 | 7 8,957 8 | 2850} 188,000| 110,000 
1876 7 4,617 5 1,292 101,000 »500 
1877 17 17,155 14 11,223 409,000 | 202,000 
1878 | 11 14,899 14 11,792 895,000 | 145,000 
1879 5 4,888 6 2,926 000 86,500 
1880 15 5,602 18 11,483 849,000 | 220,000 
1881 10 82,020 12 28,972 696,000 | 825,000 
1882 | 10 82,536 11 23,683 670,000 | 274,000 
18gs8 | Ill 16,937 6 9,937 843,000 | 220,000 
1884 | 13 19,565 13 10,142 830,000 | 122,000 
1885 4 4,184 9 9,082 114,000 | 137,000 
1886 12 18,804 12 24,248 474,060 153,600 
1887 5 3,592 14 9,327 115,000 47,000 
1883 4 1,011 2 912 18,000 99,000 
1889 10 26,847 ll 26,835 618,000 | 260,000 
1290 6 24,665 18 52,600 923,000 | 323 000 
1801 13 81,444 12 26,975 599,000 | 314,500 
1892 15 27,080 22 35,300 571,000 000 
1893 7 19,552 14 31,340 447,000 | 187,500 
1894 10 20,656 15 29,550 337,000 | 269,000 
1895 t 25,374 17 59,95 996,000 \ 
1896 10 27,268 18 | 62,7¢0 1,012,000 | 350,000* 

| 220 418,209} 273 | 493,448 10,287,000 | 4,873,000 

| | 

* Estimated. 


the work done. The flow and ebb in the tide of pro- 
sperity in the industry is reflected by the fluctuations 
in the tonnage, and the marked step in advance made 
in 1889 is the result of the new régime, when the 
Naval Construction and Armaments Company com- 
menced operations; while the great value of the 
work in the past two years is due to the large 
amount of warship construction entrusted to the 
company. The approximate cost per ton in these 
years, for instance, is nearly 401.; for most pre- 
ceding years the average is 201. to 251. That much 
of the greater cost of naval work goes for material 
is shown by the less ratio of wages to approximate 
total value, in years when warships predominate, 
being as low as 38, or even 36, percent , against over 
50 per cent. in some other years. But as so much 
of the material is supplied from works in Barrow, 
it may be taken that, on an average, quite three- 
fourths of the value of the company’s ships is dis- 
bursed in Barrow, so that this Table suggests the 
contribution made to the increment of the town by 
the energy of the management. 

The statistical record, however, does not convey 
any distinct impression of the importance or variety 
of the ships included in the list. In the first place, 
the warships constructed number 33, of a total dis- 
placement of about 61,661 tons, while the machi- 
nery constructed for these and other war vessels 
make up collectively 181,101 indicated horse- 
power. But, as we have indicated, it is in recent 
years that this work has been developed. Prior to 
1888 the warships built were few and unimportant, 
and of the later warships we wrote at length 
recently (see vol. lxi., pages 776 and 831). Much 
might also be written of noted merchantmen. The 
three Pacific ‘‘ Empresses,” splendid twin-screw 
steamers of 19 knots speed, carrying 700 passengers 
and 4400 tons of cargo, have done exceptionally 
well ona coal consumption of 157 tons per day. Two 
of them have since 1890 made 28 Pacific voyages, 
and the third 26 voyages, taking for passengers 
sometimes as much as 80001. for the trip from 
Vancouver to Yokohama, their best passage being 
9 days 19} hours. The success of these boats is 
largely the reason for the new Atlantic-Pacific service 
to the Kast, which will bring Japan within 19 days’ 
journey from London. Many vessels have also been 
built forthe Atlantic. The Furnessia, of the Anchor 
Line, for instance, makes the voyage in nine days 
at aspeed of 15 knots with a coal consumption of 
90 tons per day, while carrying 240 saloon and 1030 
second cabin and steerage passengers, and nearly 
4000 tons of cargo. No one will seek to depreciate 
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the advantages of high speed, but it is more and 
more being recognised that the type capable of 
such work as the Furnessia is the better paying 
ship, if not the support of the ‘‘ greyhounds.” 
In fast Channel steamers, also, Mr. Adamson has 
recently had several successes, and now the com- 
pany have three in hand, two of 20 knots for the 
Great Western Railway Company for the Channel 
Islands service, and one of 19 knots for the Barrow 
and Isle of Man and Barrow and Belfast trade, 
but these we hope to illustrate later, and with this 
brief reference to typical ships we will pass to a 
consideration of the works themselves. 

The situation of the works is admirable, as may 
be gathered from the view of works on page 176. 
They are laid out on one of a group of islands lying 
off the peninsula of Furness, the channel which 
formerly separated the island from the mainland 
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rapid work has been achieved in constructing mer- 
chant vessels. 

This is largely due to all the plant being con- 
secutively arranged in both the shipyard and engine 
works, and also to the drawings being readily and 
plentifully supplied. The drawing office staff is 
large; the general merchant work is entirely 
separated from the designing and estimating depart- 
ment, and each type of naval vessel has a separate 
office —as, for instance, the Powerful, Niobe, 
Juno, and torpedo-boat destroyers. Two more 


rooms are also in connection with the drawing 
office, one for the tracing department, in which a 
staff of ladies are engaged tracing and copying 
drawings, and the other the model-makers’ shop, in 
which both plan, section, and line working models 
and the most elaborately finished exhibition models 
are made and completed. The drawings are all 








Scrive Board 












Timber Pon d 


// 
I 


WA 


SS28A4 


forming now a chain of docks, and one of these, 
contiguous to the engine works, makes a splendid 
fitting - out basin. The Walney Channel on the 
seaward side, to the right of the engraving, forms 
a launching area. The extensive site—60 acres— 
was laid out originally with great forethought ; the 
buildings, as we shall presently describe, are large 
and well spaced, while the completeness of the 
equipment is reflected alike ia the important work 
undertaken, and in the rapidity with which ships 
are completed. As an example, it may be said that 
the Powerful, the largest and fastest cruiser yet 
constructed, being 14,200 tons, and with engines 
of 25,000 indicated horse-power to give a speed of 
22} knots, was launched 16 months from the time 
of laying the keel, and was handed over to the Ad- 
miralty for trial within 29 months of the keel beiog 
laid. The second-class cruiser Juno, of 5600 tons 
and 9600 indicated horse-power, was constructed in 
a similarly short time. In the building of these 


vessels as much as 370 tons of material have been 


Equally 


worked into the structure in a week. 
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classified and stored in a fireproof building, and a 
special attendant employed, so that with the 
system in use any drawing, of whatever age or size, 
can be readily found. ” 

A new departure in the work of design was made 
at the establishment when the company were asked 
to construct torpedo - boat destroyers of 27-knot 
speed, and the system organised by Mr. Adamson is 
_— interesting in view of its simplicity and 
the large measure of success that has been attained — 
the margin of accuracy comes well within the limits of 
practical success, and this, after all, is as much as 
can be said of most technical, as distinguished from 
laboratory, experiments. The system is a modifi- 
cation of that introduced by the late Mr. Froude ; 
but the apparatus is inexpensive, and instead of an 
inclosed tank, the Devonshire Dock is utilised. The 
experiments were first made at Barrow in the winter 
of 1893, under the direction of Mr. George Brown, 
the assistant chief draughtsman, who has charge of 
the scientific work in the designing department. 
The data obtained were embodied in the design of 
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the three 27-knot destroyers then built, and were 
amply confirmed by actual experience with the 
vessels when on trial. This success induced the 
builders to make similar experiments with the 
model of the later 30 knot destroyers. 

The model is run with the assistance of a 
launch, the speed of the launch and of the model 
bearing a known relation to the speed of the full- 
sized vessel, and the mechanism for ascertaining the 
resistance is placed on the launch. The method 
adopted is shown in Fig. 3, on page 165, while 
the recording apparatus is illustrated by Figs. 4 
and 5, on the same page. It was, of course, 
inadvisable to tow the model behind the launch 
on account of the disturbance in its wake. A long 
spar or bowsprit was, therefore, rigged over the 
bow of the launch, the length of. the projection 
being sufficient to keep the after end of the model 
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about 4 ft. in advance of the bow of the launch. 
The model is guided by rods at each end, these 
rods being free to swing fore and aft, while rigid 
in an athwartships direction. The rods hang from 
the spar into fore-and-aft guide slots of hard wood, 
projecting past the ends of the model. The neces- 
sity for these will be apparent to any one who has 
discovered the impossibility of towing a ship or 
boat in a straight fore-and-aft line without the help 
of the rudder or some other means of steering. A 
model free but for a towline fixed to its extreme 
fore end will, when towed, swerve to one side or 
the other indifferently, and will travel along in 
a half sidelong fashion. 

The model is towed at the lower end of a long 
balanced lever, the connection being a wire link 
hooked to the lever, and to a bulkhead left in the 
model when originally hollowed out. The lever, 
left free to swing round its centre in a fore-and-aft 
vertical plane, is pivoted at its centre on the spar, 
and its upper end is connected to the recording 
gear by a fine wire cord, which previous to using 
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EXPERIMENTS WITH MODELS AT THE BARROW-IN-FURNESS SHIPBUILDING YARD. 











is thoroughly stretched. Exactly half-way between 
the centre of the lever and its lower end, another 
Wire is connected to the lever and led aft over a 
pulley on the stern of the vessel. From the aft end 
of this wire is hung a scale pan to which is attached 
& permanent weight to keep the wires tight and put 
slight initial strain on the spring. This helical 
spting is introduced into the upper wire, and its 
extension when the model is towed gives a measure 
of the resistance of the model. The extensions of 
the spring are recorded on an exaggerated scale on 
paper stretched round a drum driven by clock- 














work, The markings are made by a small pen 
attached to one end of a light wooden lever, the 
other end being fastened to the wire immediately 
forward of thespring. The clockwork isso arranged 
as to give about one revolution of the drum in the 
time taken to pass over the measured distance at 
full speed. To obtain a scale by which to read the 
extensions of the spring in pounds resistance, 
weights of known specific gravity are placed in the 
scale pan at the stem of the model-—2 Ib. in the pan 
being equal in effect on the spring and pen to 1 1b. 
resistance of the model. By marking on the 





paper the position of the _ with different weights 
in the pan, ascale of pounds resistance was obtained. 

When running, the clock is started, and as soon 
as the measured distance is reached, the pen is 
lowered on tothe paper ontherevolving drum, tracing 
an oscillating line. The oscillations are, of course, 
partly due to the natural oscillations of the spring, 
and partly to the vibration of the launch and the 
spar due to the beats of the propelling engines of 
the launch. The mean of the oscillations, obtained 
by integrating with planimeter, give the resistance 
of the model at that particular speed. The results 
are plotted in the form of a curve as resistance in 
pounds in terms of the speed of the model in feet 
per second. The spots, owing to the causes men- 
tioned later, do not give a fair curve, but by taking 
plenty of spots, and running a mean curve through, 
the error is minimised. 

The total resistance, of course, combined two ele- 
ments—surface friction and wave-making—the re- 
lations between these two for ship and model 
following a different law of comparison, and being 
in different proportions. Froude’s experiments 
give a means of calculating the amount of surface 
friction resistance for both ship and model, the 
residue of the model’s resistance being wave-making, 
which, for corresponding speeds, varies directly 
with the displacement, or as the cube of the dimen- 
sion. Dealing with the two parts separately, the 
total resistance of the ship is obtained, which, 
expressed in foot-pounds per minute, gives the 
effective horse-power or horse-power actually re- 
quired to drive the vessel at the speed. To this 
has to be added an allowance for the power lost or 
otherwise used in driving pumps, overcoming 





friction, &c., an amount which varies with the 
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type and speed of engine and propellers, but in a 
case of this kind should not be much more than 40 
per cent. of the total indicated horse-power. 

It is not contended that the results so arrived at 
are absolutely correct. With comparatively rough 
gear in an exposed dock such consistent and steady 
results were not anticipated as are obtained with 
the elaborate and delicate machinery in use in 
covered-in experimental tanks. The aim was to 
furnish in the case of such unprecedentedly fast 
craft some independent and reliable check on the 
estimates for power, so as to avoid the risk of 
serious error. As a matter of fact, the results ex- 
ceeded all expectations, particularly in view of the 
difficulties, and especially the fact that the model 
was run in alarge dock in which the water is rarel 
absolutely smooth—a very slight ripple on the doc. 
being, in proportion to the size of the model, a 
rough sea. It is, perhaps, unnecessary to remark 
that the experiments were only made in fine calm 
weather when the dock was as nearly as possible 
smooth, Again, the fact that no account is taken 
of the effect of the screw propellers on the vessel’s 
resistance is in itself a serious drawback ; but, as 
we have said, it gives a good independent check on 
estimates of power for exceptional speeds, and 
therein is great advantage. 

The launch used has a maximum speedof just over 
7knots, which, with amodel ;},th of the full size—the 
scale used in the first experiment—corresponds to a 
speed of 31} knots for the ship. As it was con- 
sidered desirable in the case of the faster destroyers 
to have results up to a speed of about 35 knots, the 
scale of the new model was made ;},;th of the full size 
running at 7 knots, this corresponds to a speed 
of 34} knots for the ship. Better results would 
probably have been obtained with a larger model, 
but the size was restricted by the speed of the 
launch used for towing the model. The speed of 
the launch was, for want of a better method, mea- 
sured by the time taken to pass a known distance, 
marked on the side of the dock in the usual way 
by two pairs of posts set square off the course. 
The engines were set to the desired speed some 
time before reaching the measured course, aud not 
touched until the run was over, so as to have acon- 
stant speed on the run. 


(Zo be continued ) 





THE INSTITUTION OF MECHANIOAL 
ENGINEERS. 
(Concluded from page 152.) 

In our last issue we gave an account of the first 
day’s proceedings of the summer meeting of the 
Institution of Mechanical Engineers, held last 
week in Belfast. It will be remembered that when 
the time came for adjournment of the sitting of 
Tuesday, the 28th ultimo, Mr. McCowen’s paper on 


Exvectric Licgntine IN BELFAST 


was still under discussion. On the members 
assembling in the Examination Hall, Queen’s 
College, on the following day, Wednesday, the 
29th ultimo, the President, Mr. E. Windsor 
Richards, again occupied the chair. 

Mr. J. H. Wicksteed reopened the discussion 
on Mr. McCowen’s paper. e said that he also 
had had to do with the gas engine at the Yorkshire 
College, Leeds, referred to by Professor Good- 
man, and which was said to be more econo- 
mical than the gas engines described by the author. 
He thought it might be useful if he referred to 
some of the difficulties that had been met with in 
connection with the working of this engine in early 
days. The engine at the Yorkshire College was, as 
stated, of 60 horse-power, and the first difficulty 
they encountered was the unsteadiness caused to 
neighbouring gas jets through the large draught 
made on the gas supply incidental to the Otto 
cycle. In some cases the :ights were put out 
altogether. This defect was cured by the applica- 
tion of india-rubber bags, which served as reser- 
voirs or in the manner of accumulators. The next 
trouble was the noise caused by sucking in inter- 
mittently the large draughts of air necessary to the 
working of the engine. This was so marked a phe- 


nomenon that it caused the windows to rattle up 
and down two streets, every sash going to and fro 
in a manner sufficient to disturb and inconvenience 
people seriously. This defect was overcome by 
placing straw in the areas through which the air 
entered the engine-room. The noise of the exhaust 
was an equal trouble, and they had been threatened 





with an injunction on that account, but this had 
been also got over by similar means. The engine 
was placed in a cellar, and they found the fine 
chemical balances used in the laboratories were 
seriously affected by the vibrations set up. Pro- 
fessor Goodman had devised a means to overcome 
this. He had placed ordinary mats made of cocoa- 
nut fibre between the foundation and the base of 
the gas engine. There was first concrete, then 
planks, and between these and the baseplate the 
mats were placed. The result was not as successful 
as it might have been, but this was not due to any 
cause inherent to the system, but was owing to the 
form of the baseplate of the engine not having 
sufficient bearing area on the mats. The latter 
cured the transmission of vibration as long as they 
lasted, but the baseplate having only a narrow 
edge resting upon them in time cut into the mats 
and destroyed them. If the framing were designed 
for the purpose so as to give a large bearing area, 
Mr. Wicksteed was of opinion that the plan would 
answer the purpose for which it was designed. He 
had been to the electric light station described by 
the author on the previous night, and had not 
found any trouble to exist from vibration, a result 
which naturally followed from the greater number 
of impulses of the engines referred to. He thought, 
on the whole, that the Belfast installation was ex- 
tremely good, and a step in advance of that of the 
Yorkshire College. 

Another speaker pointed out that though the 
governing was admirably designed to keep the load 
constant, almost as much gas was used with light load 
as with over-load, and therefore the gas could hardly 
be throttled as stated. It was his opinion that the 
gas was not consumed at low loads, but escaped un- 
burnt by the exhaust pipe. In this way there was 
a rich mixture at low loads with unused gas escap- 
ing by the exhaust. 

Mr. T. Hurry Riches asked why so low a voltage 
was adopted. The author had said that the current 
was distributed to consumers at 110 to 220 volts 
pressure. Installations containing over 50 lamps 
of 8 candle-power, were, the paper stated, wired 
either with single 220-volt lamps or with pairs of 
110-volt lamps in series, or on the three-wire 
system. The speaker was of opinion that, though 
this might do well enough so long as the supply 
were limited to a small and thickly populated area, 
if the system of lighting had to be extended to a 
distance there would be an objection to so low a 
voltage. 

Mr. McCowen, in replying to the discussion, 
said that it would be difficult to answer all the 
questions asked, and he would ask to be allowed to 
reply to some of them in writing. In reply to 
Mr. Dalby he would state that the capital cost of 
the direct coupled engines and dynamos was some- 
what less than that of the rope-driven machines, 
and the gas used per electrical horse-power with 
full load was 22.6 cubic feet per hour; which, it 
may be added, was less than the consumption given 
in the paper for the double-acting engines, the 
lowest figures for the latter being 27.1 cubic feet 
per hour excluding ignition. In reply to Mr. 
Donkin, there was no internal deposit found in the 
engines. Two indicators were used during the 
trials. The mechanical efliciency was the indicated 
horse-power at full load less that at light load. It 
worked out 86 per cent. He should be glad to 
follow Mr. Donkin’s advice and measure the thermal 
efficiency of the gas. It was a plan that ought 
to be followed in preference to making chemical 
analyses. The sufficiency of a 30 minutes’ duration 
of the tests had been questioned. He could only say 
that every care had been taken to get accuracy. 
The time had been chécked by a stop watch, and 
there had been three observers. He was satisfied the 
results were trustworthy. Electrical ignition had not 
been tried. He had been asked why gas engines had 
been adopted in place of steam motors. That was 
a question he could not answer. Professor Good- 
man had compared his figures with what had been 
done at Leeds, saying that at the latter place they 
got one electrical horse-power for an hour for 
each 20 ft. of gas. In wet comparisons of this 
nature, account should be ro, of the quality of 
the gas, which, at Leeds, must be of a superior 
quality for the purpose to give this low figure of 
consumption. With full load, however, they had 
obtained better figures than had been quoted, the 
Kilmarnock engines giving 23.6 ft. per electrical 
horse-power per hour. They obtained steady run- 
ning by the flywheels, and found the belt more 
advantageous than rope driving with the single 





impulse gas engine, but with the double-acting gas 
engines used, they did not notice the impulses on 
the ropes at all. They were as steady as if driven 
by steam engines. Practically they had had no 
complaints at all from their neighbours. In regard 
to the governing and the supposed loss of gas at the 
exhaust, there had been no back fire, an indication 
that they were not wasting gas. In regard to what 
had been said about low voltage, that was a big 
question into which he could not enter. The 
scheme was designed by Professor Kennedy, who, 
no doubt, had good reasons for the course he had 
followed. 


UnvusuaL Corrosion oF Maring Macurinery. 


The next business was the reading of a paper by 
Mr. Hector MacColl, of Belfast, entitled ‘‘ Unusual 
Corrosion of Marine Machinery.” In this paper, 
which we published in extenso last week (vide page 
157 ante) the author gave a detailed account 
of the damage done to the engines and boilers 
of a steamer which had been sunk for six days 
when laden with ‘‘ burnt ore.” This is a residue 
from the manufacture of vitriol from sulphur 
pyrites. It contains about 4 per cent. of sul- 
phate of copper and a little sulphate of iron. The 
effect on the wrought-iron work of the machi- 
nery was most remarkable, it being roughly 
corroded to a depth of about ;%; in., whilst planed 
cast iron was rendered so soft as to be easily cut 
with a knife for about an eighth of an inch in 
depth. In spite of this serious state of affairs the 
engines were put in order to work again by reboring 
the cylinders, turning up or planing shafts, rods, 
guides, valve spindles, &c. The boilers, although 
seriously attacked, had only to be retubed. The 
ship has been in service again for some time, and 
is said to be working with the efliciency and 
economy it possessed when new. 

In opening the discussion on his paper the author 
said that it might be useful to add, as illustrating 
the effect of the particular cargo carried by the 
ship in question, that another steamer had been 
submerged for two years and six months, but 
when recovered all that was required to make her 
engines efficient was to ‘‘ skim up ” the piston-rods. 
Another ship had been under water in the Gulf of 
Mexico for three years, and as soon as raised steam 
was got up and she steamed away. It would be in- 
teresting to add that the connecting-rods were 
much corroded, excepting where they were pro- 
tected by a brass tube which ran down their length 
for lubricating purposes. Under this tube the metal 
was perfectly clean. Mr. MacColl exhibited at the 
meeting a number of very interesting samples 
showing the corrosion which had taken place in the 
case dealt with in his paper. 

Mr. H. West, of Liverpool, who had acted for 
the underwriters in the investigation which pre- 
ceded the work of repair of the engines and 
boilers described by Mr. MacColl, said there were 
one or two points which might be added to what 
the author had said. The boiler was fitted with 
Farnley flues, and it was noticed that on the 
convex side of the grooves the pitting was most 
serious. The same thing was afterwards observed 
on other parts where there was a sharp bend, 
such as the flanged ends, thus indicating that 
the effect was most apparent where the grain 
was most open. Again the upper sides of the 
tubes were most pitted, the under sides being 
in the original state. The paper was interest- 
ing to him as that the insurers had settled for a 
lump sum, handing the ship over to the owners as 
she stood. After what had been said, he thought 
the owners had made a very good bargain. The 
underwriters, however, had done wisely in the 
course they had pursued, because, had they under- 
taken the repairs, they would not have been carried 
out in the same way. Had it been the business of 
the insurers to make good the damage, Mr. MacColl 
would perhaps have not been sowilling to put up with 
re-bored cylinders, ‘‘ skimmed ” piston-rods, and £0 
forth ; indeed, he would probably have considered 
it his duty to haveall new. The paper had therefore 
more than one moral. As to the cause of the corro- 
sion he need add nothing to what Mr. MacColl had 
said. He (the speaker) had had very many wrecked 
ships through his hands, and he could bear testimony 
to the fact that there was, as a rule, little to do to 
machinery as a consequence of mere sinking. 
Generally all that was necessary was to clean up 
and then raise steam. In the case described in the 
paper, the cargo was the governing factor, and it 
was a lesson to underwriters to consider not only the 
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ship that carried the cargo, but what was the cargo 
she carried. The capricious way in which the 
metal had been attacked was very curious, but one 
thing was noticeable, the excellent preservation that 
good paint afforded. 

Mr. Henry Davey said it was interesting to 
notice that what took place on board this ship when 
wrecked was exactly the same thing as was followed 
as a commercial operation. The author had quoted 
the following explanation of the cause of the corro- 
sion in the case of the vessel mentioned. This 
explanation had been furnished by a chemist, Mr. 
S. Courtney. ‘‘ Burnt ore is a residue from the 
manufacture of vitrio] from sulphur pyrites, and is 
generally found to contain about 4 per cent. of 
sulphate of copper, together with a little sulphate 
of iron. . . The sulphate of copper would be more 
or less completely dissolved in sea water ; and as 
the latter contains a considerable quantity of 
chloride of sodium, this would react on the sulphate 
of copper, forming sulphate of sodium and chloride 
of copper. The sulphate of copper and chloride of 
copper are both soluble in water ; and a solution of 
either or both dissolves wrought iron and cast iron.” 
Mr. Davey pointed out that the chemical reactions 
here alluded to took place in the case of the 
utilisation of the water from the Cornish mines. 
There they had a solution of sulphate of copper 
which was allowed to flow over scrap iron, and for 
every atom of copper contained an atom of iron 
was dissolved. The copper was recovered, and the 
dissolved iron remained as yellow ochre. This 
manufacturing operation, carried on of set pur- 
pose, also threw some light on the apparently 
capricious manner in which the accidental opera- 
tions had been carried out in the shipwrecked 
vessel. The author exhibited several specimens of 
corroded parts at the meeting, and from these 
it was seen how apparently unaccountably the 
damage had been distributed. On one side a part 
would have been vigorously attacked, whilst ad- 
jacent portions were untouched, and deep pits 
or cavities would exist in the midst of untouched 
areas. Mr. Davey explained that in Cornwall it 
was found necessary to make the water fall from 
a height so as to keep it well agitated. A film of 
corrosion would protect the surface below, and 
therefore fresh solution had to be constantly 
brought to the iron. He thought that in the case 
of the ship deeper corrosion had been due to agita- 
tion of the water in the vessel, owing to some local 
cause. He would like to ask the author, however, 
where the moral of his paper was to be found. 
The instance dealt with was one of exceeding 
rarity, and he would like to know whether it was 
proposed to put the extra weight necessary to 
allow of the parts of the engines being re-machined 
in order to provide for the dual contingency of a 
ship carrying a cargo of ‘*burnt ore” and being 
submerged with it on board. 

Tn replying to the discussion the author said the 
morals he drew were very general. He had set 
them forth in his conclusions, in which he had said 
that the lessons to be learnt were obvious enough. 
Some of them were for the shipowner rather than 
the engineer, and these he had hardly referred to, 
but it was well to emphasise two more strongly. 
First, the advantage of having in marine engines 
and boilers a small margin over the actual require- 
ments of strength. In the various rods, shafts, 
and similar parts, such a diameter as would allow 
them to be skimmed up; in the cylinders, valves, 
&c., such thickness as would allow them to be bored 
or planed afresh ; and in the furnaces, combustion 
chambers, and stays, a slight excess of thickness 
over that required by the rules. Secondly, the 
advantage of good paint. Nearly every cylinder, 
the author said, has to be rebored some time or 
another, whilst rods have to be skimmed up at 
intervals, depending upon the packing and other 
causes. The facts contained in the paper simply 
emphasised the need of making provision for these 
operations, 


Rope Drivine. 


A paper by Mr. Abram Combe, of the Falls 
Foundry, Belfast, entitled ‘‘ Notes on the Intro- 
duction and Development of Rope Driving,” was 
next read, This paper we shall shortly publish in 
full, together with the illustrations. In it the 
author dwelt upon the causes which led to the in- 
pt sig of rope driving by the late Mr. James 
~— in 1856. Sizes of pulleys necessary for ropes 
of given diameters were given, and the need of 

aving these pulleys of sufficient size was insisted 











upon, the ratios of diameters of rope and pulley 
being from 1 to 28.8 in the case of 1} in. diameter 
ropes up to 1 in 36 with 2-in. ropes; the powers 
most profitably transmitted ranging from 5 indi- 
cated horse-power in the former case up to 15 indi- 
cated horse-power in the latter. Under quite 
favourable conditions the power may, however, be 
increased 20 to 25 per cent. The standard speed 
of rope originally adopted was about 3300 ft. per 
minute. This has been far exceeded, but the 
author questions whether this increase has been 
advantageous. Cotton ropes are more pliable than 
those of manilla, but the author states that good 
results are obtained with both. Several examples 
of different forms of driving were described and 
illustrated by wall diagrams. These included 
crossed ropes, endless rope with loose guide pulleys, 
and endless rope driving with several pulleys. In 
the substitution of rope driving for geared wheels 
and upright shafts there has been, so far as the 
author’s experience went, no greater demand for 
power when proper design has been followed. In 
many cases the power required for rope driving had 
been less than that necessary with wheel gearing. 

The discussion was opened by Mr. Jeremiah 
Head, who stated that if the subject had been 
brought forward a short time ago he should have 
had no more information than would have been 
possessed by any average engineer. Lately, how- 
ever, he had acted as arbitrator in a reference deal- 
ing with a number of cotton ropes which had not 
given satisfaction to the users. When a man had 
sat for four days, Mr. Head said, listening to the 
evidence of experts and the arguments of counsel 
of both sides, without himself having an oppor- 
tunity of saying much, he felt he had a good deal 
upon which he could unburden his mind when a 
paper on the subject was brought forward. He 
would, however, be moderate. The author had 
laid great stress on sheaves being of adequate size. 
In the case he had adjudicated upon the ropes were 
12 in. in diameter, and according to the author's 
table the pulleys should have been 3 ft. 6in. in 
diameter. Instead of that they were 2 ft. 4 in. 
That was a sufficient reason for the ropes not work- 
ing well. Another cause of failure was the bad 
splicing. The splice should have been 9 ft. to 
12 ft. long, but a sailor or rigger was employed, and 
he had used the shorter splice usual with ships’ gear. 
The nautical splice did not do for driving ropes, 
and that also gave trouble. He was surprised to 
find by the paper that rope driving extended back 
for a period of 40 years, as it was not heard of in 
England until a much later date. In regard to 
the drives by continuous ropes shown in the 
diagrams, and which naturally contained only one 
splice, he always considered that one great ad- 
vantage of rope driving was that a number of ropes 
were independent of each other, so that any one 
could be taken off and the others would continue 
the work. Another great advantage of the rope 
drive was that the ropes could be worked slack, 
and so the shafts were not drawn together, thus 
putting a strain on the journals which would 
cause the bearings to wear more quickly, and 
power thus to be absorbed. Rope driving had 
also the advantage over toothed wheels of quiet 
working. Mr. Head wished also to say a word 
about the speed of ropes as affecting wear. Speed, 
per se, had nothing to do with wear. The rope 
had the same speed as the periphery of the pulley, 
but the number of times a rope was bent was a 
factor to be considered, but if the bend did not put 
a stress on the rope which caused it to exceed the 
elastic limit, it did not much matter. The pitch or 
lay of the rope had a good deal to do with its per- 
formance. The pitch must not be too short, or it 
would cause the fibres to split out, and though a 
composition was used to disguise this, it did not 
prevent the loss of strength, although the ragged 
ends might be stuck down. In regard to material, 
he was not aware that manilla was used in Ireland. 
In England there were nothing but cotton ropes. 
Those made from Egyptian cotton were the best, on 
account of the greater length of fibre. 

Mr, A. Tannett Walker wished to add a few 
words on the historical aspect of the question. 
His father had been employed by the firm to 
which the author now belonged, Messrs. Combe, 
Barber, and Combe, and it was 10 years after 
he left that Mr. James Combe introduced rope 
driving. He wished to say this as his, the speaker's, 
firm in Leeds had used rope driving for travelling 
cranes, and he could indorse what the author had 
eaid as to the introduction of this system of driving 





by the late Mr. James Combe. He could also bear 
testimony to the fact that the splice must be very 
long and skilfully made. He remembered an in- 
stance in point. Some years ago his firm had con- 
structed a crane to erect some very heavy machi- 
nery which weighed 600 tons, some of the parts 
being very ponderous. Close attention was paid 
to making the splice of the rope by which this 
crane was driven, and the result was that the 
work was done most successfully. The running 
speed was 3300 ft. per minute, and the pulleys were 
of the required size. These ropes lasted four years, 
and he attributed this to the fact that they were 
not overstrained, that a proper diameter of pulley 
was used, and that the splice was correctly made. 

Mr. Benjamin A. Dobson said that the paper 
just read was of particular interest to him, being en- 
gaged as he was in the production of cotton machi- 
nery in which rope driving was much used. He 
complimented the author’s firm upon the fact that 
from it emanated rope driving for indoor purposes, 
but still the use of ropes for transmitting power was 
not entirely new at the time. He had lately been in 
Switzerland, where he had seen a rope drive half a 
mile long, and that, he was credibly informed, had 
been in use for 60 years. In regard to the relative 
diameters of rope and pulley he would go still 
further than the author, having made experiments 
five or six years before which convinced him that 
the diameter of pulley should exceed even the 
ratics given in the paper. His experiments were, 
however, confined to small ropes, such as he was in 
the habit of dealing with. They, however, led him 
to the conclusion that if a 14-in. rope required a 
5-ft. pulley, one of 2 in. diameter should have a 12-ft. 
pulley. He had, however, seen 14-in. ropes run over 
a pulley only 18 in. in diameter, and it was therefore 
no extraordinary thing that Mr. Head should be 
called in to arbitrate in the case of ropes not wearing 
well, It was sometimes said that on board ship 
the sheaves in blocks were small, but it should be 
remembered that the ropes did not have to pass 
round the sheaves very often. In rope driving for 
mechanical purposes the rope was constantly being 
bent round the pulley; in a ship’s rigging the 
general state of the rope was one of rest. The 
different arrangements the author had shown for 
getting over angles were very useful. He had 
had ropes running 14 years, and they were as good 
as ever. The great thing was to have a large 
pulley, and not to go above a 14-in. rope. If, how- 
ever, it were absolutely necessary to go to a 1?-in. 
rope, the pulleys should be very big. His experience 
was that 2-in. ropes were failures. 

Mr. Longridge said in regard to the size of ropes 
that in cotton mills they had need of a high number 
of revolutions for the ahafting, say 300 per minute, 
although he had known cases where they had to go 
to 450 revolutions. For that reason the pulleys 
were limited in diameter, and therefore vee ropes 
had to be used. It was a necessity to efficient 
working that the ropes should all be of the same 
diameter, so thatthey would go the same distance 
into the pulley grooves, and if the speed were kept 
low enough—about 4000 ft. per minute—and the 
pulleys were made big enough, the ropes would last 
for years. It was worth mentioning that in Scot- 
land English hemp was largely used for driving 
ropes, and with great success, 

r..J. D. Barbour, of Lisburn, said that 
many years beforé he had in mills substituted 
rope driving for the ordinary wheel gearing, 
and found it worked well. He thought 4000 ft. 
per minute a good speed for driving ropes. 
It was said that a diameter of 2 in. was too 
large for a driving rope, but he had put in 
ropes of this size. He would not be able to say 
exactly how long they would last, as it was not at 
all likely he would live long enough to see them 
wear out. It was noticeable that in America they 
were giving up rope driving in some mills, and were 
adopting double leather belts on account of the 
lesser friction. 

Mr. J. Hartley Wicksteed pointed out that the 
angle of the pulley groove was the foundation of 
Mr. James Combe’s invention. Mr. Dobson had 
referred to ancient rope drives, but these did not 
come into the same category, as the form of the 
grooves in the pulley was different. It was the ex- 
panding pulley which led up to rope driving, and 
in connection with this he would give a personal 
incident, In 1858 he was apprenticed to Joshua 
Buckton, of Leeds, who in that year fitted an 
expanding pulley to a drilling machine driven by 
a leather rope. ‘The idea had been obtained from 
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Mr. James Combe, who was a friend of Mr. 
Buckton. The drilling machine was exhibited at 
an exhibition held in Leeds at that time. 

Mr. Saxon suggested that arrows on the diagrams 
to show the direction of travel of the ropes would 
be of use. He also pointed out that a barring 
engine working by pawls, such as was shown on a 
diagram exhibited, was a very old, not to say an 
obsolete, arrangement. The fancy drives and 
crossed rope shown should only be used in extreme 
cases, for the drive should be direct from the main 
pulley as often as possible. He agreed with 
Mr. Dobson that 1}-in. ropes were as large as 
should beused. It had been stated that rope driv- 
ing had in a great many cases been substituted for 
toothed wheel gearing with advantage, but there was 
one point that should not be forgotten. The wheel 
gearing taken out was often old, worn, and in 
many cases badly designed, the teeth being too 
long, and the pulleys out of truth. On the other 
hand, the rope drive was of modern design, and had 
the advantage of being new. Under these circum- 
stances the comparison was not a fair one. To get 
a true result the best wheel gear should be com- 
pared with the best rope gear. 

Mr. Ford Smith illustrated how the fibres of a 
rope were stretched in passing over the pulley, 
and explained that this could be provided against 
by making the pulleys large enough. Another 
speaker asked why three-strand rope was always 
used. He had used a four-strand rope which had 
hardly lasted six weeks. The three-strand rope 
was said to give a better gripin the groove, for some 
reason that was not explained. 

Mr. McLaren said he had used {-in. hemp rope 
for ploughing tackle worked on the ‘‘ roundabout ” 
system, 40 horse-power being exerted. One rope 
lasted 12 months. In the paper it was said 
that for 5 horse-power a rope 1} in, running on 
a 3ft. pulley at 100 revolutions per minute was 
required. He thought manilla lasted longer than 
cotton. When a rope started to break it might as 
well be put on one side, as it was sure to go soon. 
In the case of the steam ploughing tackle he men- 
tioned, the pulleys at the corners of the field were 
20 in. in diameter, and there were guide pulleys 
all round the field. It took half a day to put 
down the pulleys for a 40-acre field. The speed 
of the rope was 3500 ft. per minute. He thought 
that these figures showed the practice followed 
with machine driving by ropes had an unneces- 
sarily high margin of safety, and smaller ropes might 
be used with advantage. 

Mr. Bryan Donkin said that in 1860 he had seen 
steel ropes used for driving in Alsace. 

Mr. Lloyd Wise said that before the expanding 
pulley had been brought out by the late Mr. Combe, 
his, the speaker's, father, who was a member of the 
Institution, had worked in the same direction and 
had got out complete working drawings of an ex- 
panding pulley. These he subsequently brought to 
the notice of Mr. Combe. 

Professor Goodman pointed out that there was a 
huge factor of safety in ropes used for driving, 
amounting to about 90 per cent. He had seen an 
ingenious arrangement of rope-driving in a gas 
works where there wes a long continuous rope 
making a complete turn round the pulley. In order 
to facilitate release the pulley was made taper, so 
that the rope slipped sideways, and the chafing 
was thus got over. 

Mr. A. Basil Wilson had made experiments with 
manilla rope and with cotton rope lapped on the 
outside, so that the inner diameter was small. He 
had also tried four-strand and three-strand cotton 
ropes. The first difficulty encountered was to get 
a good splice, and in this respect the three-strand 
rope was the best. The four-strand rope was not 
80 good, and, moreover, there had to be acore with 
it, but he found.that the wear of the four-strand 
and three-strand ropes was identical, given the 
splice was properly made and kept in good order 
The wear of a lapped rope, that is, one ‘‘ served,” 
was less than either of the others, but it was very 
difficult to splice. In regard to durability, the 
main point to observe was that when the rope was 
beiog laid up, the interior yarns were not buckled. 
This would result in the outer strands being 
strained more than the inner ones in laying up, 
and the stresses would not be equally borne. In 
order to reduce friction there should be flexibility 
of the rope, and in this respect cotton had the 
advantage. The size of the pulleys used must be 


governed by various contitions, and the success 
of the practice followed depended on the experience 





brought to bear. The description of rope must be 
taken into consideration; for instance, with a 
lapped rope a pulley can be used one-third smaller 
than with a three-strand rope. Another speaker 
said he had used in India, with good results, coir 
ropes, or ropes made from the fibrous part of the 
husk of the cocoanut. 

In replying to the discussion Mr. Combe said 
that the sizes of pulleys given in his paper were the 
minima. He did not advise what had been re- 
ferred to as ‘‘ fancy drives,” but in some of the 
cases illustrated the methods had to be adopted 
owing to pulleys necessarily being close together. 
If the sizes of ropes and pulleys given in the paper 
were adopted the ropes would last 15 or 20 years. 
The barring engine shown with pawls was an old 
type, such as had not been made by his firm for 
many years. The fact was that the original old 
drawing was sent to London to have a wall dia- 
gram made to illustrate the method of driving, and 
it was not anticipated that the barring engine would 
be put in. No arrows were necessary to show the 
direction of the motion, as the drives illustrated 
could be in either direction. The splice used was 
what was known as the ‘‘long splice,” and was 
12 ft. orso in length. They found that old sailors 
made these splices without difficulty. The strands 
were subdivided and cut.so as not to increase the 
diameter of the rope. 


Atumina Factory at LARNE. 


A paper by Mr. James Sutherland, giving a 
‘* Description of the Alumina Factory at Larne 
Harbour,” was next read. This we shall print in 
full at a later date, with the illustrations necessary 
for making the description clear. 

The discussion on this paper was exceedingly 
short, Mr. Dobson only asking whether any infor- 
mation could be given on the method of reducing 
aluminiom from the prepared ore obtained in the 
manner described. In reply the author said his 
contribution was a description of an alumina factory. 
The object was to get the alumina as pure as pos- 
sible, so as to get pure aluminium, The Larne 
factory was one establishment belonging to the com- 
pany. The aluminium works were at Foyers, but 
they had not been going long enough to have 
enabled very definite conclusions to be arrived at 
on some subjects ; he believed the manager of those 
works contemplated offering a paper on them to the 
Institution. 


Bextrast Gas WorKS. 


A paper by Mr. James Stelfox, engineer and 
manager to the Belfast Gas Works, was next read, 
the title being ‘‘ Description of the Belfast Gas 
Works.” This we shall print in full shortly. As 
the time for adjournment had arrived, there was no 
discussion, but the President invited correspondence 
on the subject, to be printed in the Transactions. 


Vores or THANKS. 


The President next proposed votes of thanks to 
those who had worked to bring about the success 
of the meeting, among others, to the Lord Mayor 
and Lady Mayoress of Belfast, the President of 
Queen’s College, Belfast, the Belfast Harbour Com- 
missioners, the proprietors of works visited, the 
directors of railway and steamship companies who 
had given free excursions and other conveniences, 
and lastly, but by no means least, to the chairman, 
secretaries, and members of the reception com- 
mittee. In reference to these votes of thanks a word 
or two may be added regarding the conscientious, 
or more than conscientious, manner in which the 
Lord Mayor of Belfast, Mr. Pirrie, and Mr. Walter 
H. Wilson, the chairman of the reception com- 
mittee, carried through the duties they had under- 
taken. As is well known, these two gentlemen are 
the leading active partners in the firm of Harland 
and Wolff. The extensive fire which occurred on 
the eve of the meeting, leading, as it must have 
done, to so much anxiety and disorganisation of 
bu:iness, might have been taken by the Lord Mayor 
and the chairman of the reception committee as 
ample reason for cancelling all engagements. In 
place of this both Mr. Pirrie and Mr. Wilson stuck 
to their posts throughout, carrying out the tasks 
they had taken upon themselves with such thorough- 
ness and good-nature as would have won the good 
wishes of members under any circumstances. 


Excursions AND Visrts To Works, 


The Belfast meeting was somewhat different from 
the generality of summer meetings of this Institu- 


tion in the fewness of excursions, in fact there was 
but one trip, made outside the town, of anything 
approaching a business nature. The meeting, how- 
ever, supplied means of an ample kind for members 
to study mechanical subjects, as a very large number 
of engineering works were open to inspection, 
though there were no set excursions tothem. The 
course decided upon in this respect by the reception 
committee has undoubted advantages for visitors, 
When a set hour is arranged, and every one goes 
at a given time, the crowd is generally so great that 
it is difficult to obtain information, the officials of 
works having all they can do to keep their visitors 
together. No doubt it is more convenient for pro- 
prietors of works to get the whole thing over at 
once rather than having people drop in throughout 
the day, and for this reason the Belfast manufac- 
turers deserve more especially the thanks of the 
Institution, which were formally conveyed to them 
through the vote proposed by the President in 
accordance with custom. 

The afternoon of the first day of the meeting, 
Tuesday, July 28, was set apart for visits to a 
number of works, there being on the list no less than 
14 establishments which might be visited by any 
member having the sight-seeing capacity, say, of an 
American tourist. Among other things, he might 
get instruction upon printing at Messrs. David Allen 
and Sons’, Messrs. McCaw, Stevenson, and Orr’s,and 
Messrs. Marcus Ward and Co.’s establishments ; oa 
brick-making at the Annandale Company’s works ; 
on mineral water compounding at Messrs. Cantrell 
and Cochrane’s and Messrs. Ross and Sons’ factories; 
on rope-making at the Belfast Rope Company's 
works ; on gas supply at the Corporation works ; and 
on bread-making at Messrs. Inglis and Sons’ machine 
bakery ; whilst engineering proper was provided for 
at the old-established Lagan Foundry of Messrs, 
Victor Coates and Co., the magnificent engineering 
and shipbuilding yard—somewhat marred, however, 
by the fire—of Me:srs. Harland and Wolff, and 
what was left by the same fire of Messrs. Workman, 
Clark, and Co.’s shipyard and engine works. 

If after such a round of factory inspection the 
visitor felt somewhat grimy and exhaustcd, he was 
free to three public bathe, or to be sprinkled by 
the fire brigade at the special ‘‘ turn-out” held for 
his instruction or amusement in Chichester-street. 

On the following afternoon, Wednesday, July 29, 
the possible programme was no less varied and 
extensive. There were the Broadway Damask 
Company’s, the Brookfield Linen Company’s, 
Messrs. William Ewart and Co.’s, Messrs. Gun- 
ning and Campbell's, the Smithfield Flax Spinning 
and Weaving Company’s, the Ulster Spinning 
Company’s, and the York-street Flax Spinning 
Company’s works among the textile and allied 
industries. 1n engineering there were some of the 
works open on the previous day which could be 
again gone through, supposing some points had 
been left unnoted by our supposed omnivorous 
seeker after knowledge, whilst Messrs. Combe, 
Barbour, and Combe’s Falls Foundry would afford 
material for a lifetime’s study in shape of ingenious 
mechanical devices of all kinds in connection with 
textile machinery alone. Added to these there 
was Mr. George Horner’s Clonard Foundry. At 
the Electric Lighting Station the visitor was able 
to see the gas engines, dynamos, and other mecha- 
nism which had been so well described at the meet- 
ing in Mr. McCowen’s paper. Then there were 
the Corporation Drainage Works, and _ finally 
Messrs. Dunville and Co.’s Royal Irish Distilleries 
as a crowning effort of the afternoon’s labours. 

Some of the works here mentioned were visited 
during the last visit paid to Ireland in 1888, when 
Dublin was the headquarters, and a two days’ visit 
was paid to Belfast. On that occasion we gave 
more or less full accounts of some the chief of the 
establishments above named, and these descriptions 
will be found in our forty-sixth volume. Among 
others may be mentioned the works of Messrs. 
Combe, Barbour, and Combe (page 224), Messrs. 
Harland and Wolff's establishment (page 103), and 
Messrs. Marcus Ward and Co.’s works (page 167). 

It will be evident that we can deal but briefly 
with so extended a list, and, in the first place we 
will make no further reference here to the im- 
portant establishments previously dealt with by us ; 
although there is new material enough of interest 
- — to afford separate notices of considerable 
ength. 

A good deal of interest was manifested in the 
works of Messrs. Gunning and Campbell, which 
were visited by a large number of members, who 
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were here shown the intricate and interesting pro- 
cesses by which especially fine numbers of flax 
yarns are spun on the wet process. For this class 
of yarn it is desirable that the machinery should 
run with the greatest regularity attainable. Mr. 
A. Basil Wilson, who acts for this firm, among 
many others, in the capacity of consulting engineer, 
had advised the installation of a Willans central 
valve engine of the 2 per sagan type. This 
has recently been erected, and is now working with 
steam at 200 lb. pressure, supplied by Lancashire 
boilers. The rope drive here is one of the sights 
which no engineer should fail tosee. There is a 
separate well or race, the driven pulleys for each 
floor being outside the end wall of the building. 
So well has the object aimed at by Mr. Wilson 
been attained, that it was almost difticult to decide 
whether the ropes were in motion or at rest. Such 
an end could naturally only be attained by little 
short of absolute perfection in design and workman- 
ship. 

On the opposite side of the street are the Ulster 
Spinning Company’s Falls Mills, which adjoin the 
works of Messrs. Combe, Barbour, and Combe. 
The latter firm have recently erected in the Falls 
Mills, also under the supervision and advice of 
Mr. A. Basil Wilson, a very fine example of a 
modern three-stage compound engine, put up in 
the place of an old beam engine, with the result, 
we are informed, of effecting a saving of 50 tons 
of coal each wezk of working. The cylinders are 
19 in., 29in., and 46 in. in diameter, the stroke 
being 42 in. The engine is capable of giving off 
1000 indicated horse-power, but with 80 revolu- 
tions per minute is now only working up to about 
seven-tenths of the maximum load. Formerly the 
mill was actuated by means of tooth-wheel gearing, 
but on the erection of the new engine rope driving 
was substituted ; a change which is said to have 
resulted in the power required to drive the mill 
machinery being ‘‘ slightly reduced.” 

Of the other works visited, we can at present 
say no more ; but if nothing else was learned by 
this visit to Belfast, we came away fully convinced 
that there is in the northern capital of Ireland 
sufficient matter of engineering interest to repay 
an extended visit, and this made us register a 
resolution to return again at a no distant date at a 
period of greater leisure. 


Betrast Harsour Works. 


Oa the Thursday of the meeting, the 30th ult., 
the morning was devoted to a visit to the Harbour 
Works of Belfast. Members assembled at the 
Harbour office, adjoining the works, the programme 
being that they should walk round under the guid- 
ance of the chairman, Mr. James Musgrave, the sec- 
retary and general superintendent, Mr. W. A. 
Currie, the engineer, Mr. G. F. L. Giles, and Mr. 
W. Redfern Kelly, the chief assistant-engineer. 
Besides these gentlemen, who we believe were 
all present, various members of the engineering 
staff were in attendance to afford information to 
members. 

Mr. Giles had kindly prepared a brief descrip- 
tion of the works, from which we extract most of 
the following information, supplementing it with 
one or two references from our own notes taken on 
the occasion. 

The chief works of the Belfast Harbour are the 
Clarendon Dock, the Prince’s Dock, Spencer Basin, 
Dufferin Dock, Milewater Basin, the Abercorn 
Basin, and the Alexandra Graving Dock. The 
shipping cleared from the port during 1895 
amounted to 2,150,232 tons, and the revenue of the 
harbour trust, exclusive of pilotage, was 139,190/. 
This afforded a net surplus revenue of 10,8481. for 
the year. ighteen vessels constructed in the 
shipbuilding yards at this port cleared during 1895, 
measuring 92,947 tons gross, and 60,208 tons net. 

The docks lie at the head of Belfast Lough, where 
the River Lagan empties into that inlet from the 
sea. The Clarendon Dock, which lies on the north- 
western side, and is farthest up the water, has an 
area of four acres. It was built between 1847 and 
1850. It is now chiefly used for small vessels. 
There are two small dry docks on the western side, 
whilst the harbour workshops and stores are in the 
vicinity. 

The next dock on the same side is the Prince’s 
Dock, which is the oldest in Belfast, and has an 
area of 33 acres. Communicating with it is the 


New Branch Dock, upon which important works 
are now:“being carried out. It was commenced in 


1889, and is intended for the Atlantic trade, ‘The 


depth of water is 26 ft., and when completed it 
will cover 10 acres. On either side are goods sheds, 
which are being extended at the present time. A 
smaller dock, known as the Spencer Basin, lies 
further again to the north. It is 7 acres in extent, 
and is used principally for the timber trade, having 
a depth of 15 ft. at low water. The Dufferin Dock 
is the last of this group, and consists of a floating 
basin of 3} acres in extent, and has a depth of 
water of 25 ft. The entrance to these is from the 
Milewater Basin, which in turn opens on to the 
main channel of the port, known as the Victoria 
Channel. The basin has an area of 3 acres, and is 
principally used for the purpose of fitting out ships 
built by Messrs. Workman, Clark, and Co., part of 
whose shipyard itadjoins. North-west of the docks 
mentioned are two extensive timber ponds. 

Crossing to the south-eastern side of the river we 
come to the Abercorn Basin, which adjoins the 
shipyard of Messrs. Harland and Wolff. It is a 
square inlet from the main channel, and has a 
depth of water of 11 ft. at low water ordinary tides, 
The extent is 114 acres. There are here two large 
wooden jetties 342 ft. and 314 ft. long respectively. 
These are used for fitting-out purposes. There is a 
pair of sheers of 60 tons capacity on the eastern 
side. Running out of the Abercorn Basin is the 
Hamilton Graving Dock, 470 ft. long, and having 
a depth of 15} ft. of water over sill at high water 
ordinary tides. Further down the channel, and ad- 
joining Messrs. Workman, Clark, and Co.’s yard, 
is the Alexandra Graving Dock, until quite recently 
the largest graving dock in the world. It is 830 ft. 
long, 92 ft. wide, and has 25 ft. of water over 
sill at high water ordinary tides. The pumping 
machinery is equal to discharging the dock in 
24 hours, the volume of water being 10 million 
gallons. The machinery consists of two pairs of 
horizontal compound non-condensing engines of 
500 horse-power, each pair of engines having its 
connecting-rods coupled to a crank at the upper 
end of the vertical pump spindle, the cranks thus 
revolving in a horizontal plane. The engines were 
constructed by Messrs. Hick, Hargreaves, and 
Co., of Bolton. 

The extensive works that have been carried out 
in Belfast Lough and the River Lagan in straighten- 
ing and deepening the channel are well known. 
They comprise the Victoria Channel, the first part 
of which was completed in 1849, and which has since 
been further improved. The length of this channel, 
which was dredged through sandbanks and slob- 
lands, is about four miles, and it entailed the re- 
moval of about 3,762,500 tons of soil. The work 
was finished in 1891. The new channel has a 
depth of 17 ft. at low water, and this is carried 
right up to the quays in the central part of the city. 

We have not space to dwell upon the quays, 
wharves, sheds, lifting appliances, &c., which form 
necessary adjuncts to the harbour works. It is 
sufficient to say that large extensions in this direc- 
tion are still in progress, and the harbour authorities 
seem determined to keep pace with the ever- 
growing trade of this prosperous port. 


ExcurRsIons. 


After examining the harbour works and partaking 
of an excellent luncheon, hospitably provided by 
the Harbour Commissioners, the members were 
conveyed by steamers to Larne, where they visited 
the Alumina Works described in Mr. Sutherland’s 
paper already mentioned. The trip by steamer was 
very pleasant, the weather being entirely favour- 
able. The return to Belfast was made by train. 

Friday, July 31, was given up entirely to plea- 

sure excursions. The company was divided into 
three parties ; one going to Portrush and the Giant’s 
Causeway, a second to Glenariff, and a third to 
Restover and Carlingford Lough. The day was 
fine, and all three excursions appeared to be 
thoroughly enjoyed by every one who took part in 
them. 
The Friday’s excursions brought to a close this 
highly successful meeting—a meeting which owed 
its success so largely to the admirable manner in 
which all details connected with the arrangements 
had been attended to by the honorary local secre- 
taries, Mr. Bowman Malcolm and Mr. Alex. Basil 
Wilson. 





THAMES BRIDGES.—No. XLIV. 
100.—OakLapvE Bringe. 
Tus bridge, illustrated’ on page 168, is about 





46 miles above Oxford, and carries the main road 


to the village of Ashton Keynes, which is some 
200 yards to the north of the river. It is here 
that the rapidly dwindling stream is joined by the 
Swill Brook, which adds an appreciable amount to 
its insignificant volume. Oaklade Bridge is made 
up of three small stone spans, or rather culverts, of 
5 ft. of clear span ; as shown in the illustration, the 
voussoirs of the arches are continued down to form 
the piers. The width between the wooden hand- 
rails is 21 ft. There are a number of bridges 
about Ashton Keynes, both across the Thames and 
smaller side streams, but we confine ourselves to 
noticing the former. The most picturesque are 
those in the village itself. 


101.—Bripazs at AsHton Keynes, 


A little above Oaklade Bridge the Thames flows 
southward and washes the west side of the village 
street. It is here only some 24 ft. wide, and for 
half a mile runs through the village in front of the 
cottages. This condition has involved the con- 
struction of some fourteen bridges, of which the 
illustration conveys a good idea. They are varied 
in design and material, some being made of floor 
joists, others of brick, or masonry, or flagstones. 
The spans decrease from 10 ft. to 2 ft., and the 
width of platform from 15 ft. to 2 ft. The largest 
of the series, which is not seen in the illustration, 
is known as Gumstool Bridge, which bears the 
signs of extreme age ; it is formed of two openings 
4 ft. wide, with a middle pier 18 in, thick. -The 
width of the platform is 14 ft. 9in. This bridge, 
including parapets, is of masonry, and the wing 
walls at each end are straight, and are set at an 
angle of 45 deg. 


102.—Manor House Brings, Asuton Keynes. 


Above Gumstool Bridge, 47} miles from Oxford, 
the youthful river turns at a right angle, and flows 
southward, as we just now said, through the village 
of Ashton Keynes. At 130 yards beyond Gum- 
stool Bridge occurs Ashton Mill, and a short 
distance above there is the Manor House, illus- 
trated on page 168 ; it affords communication with 
the parish church, that stands on the highest ground 
at the extreme north of the village. The edifice 
was to a great extent rebuilt in 1876, but it yet 
retains the Norman features given to it probably 
by Ralph de Kainets, whose name distinguishes 
this Ashton from many others. Other local relics 
are the remains of a moat-surrounded nunnery 
near the church, and portions of not less than four 
medizeval crosses distributed through the village, 
one of which stands beside Gumstool Bridge and 
another near the main street. The bridge closely 
resembles several others in the neighbourhood ; it 
is in masonry, and consists of three openings 5 ft. 
wide with 2-ft. piers which have pointed cutwaters 
up stream. The voussoirs are 12 in. deep, and are 
surmounted by flagstones 3 in. thick. ‘he road- 
way—there is no footpath—is 18 ft. wide, and the 
fence is made with timber posts and a top rail of 
iron. 


103.—E1ecnt Acre Corse Brinaz. 


A little above, the stream passes through a plea- 
sant grove, known as Eight Acre Copse, which gives 
its name to the bridge we illustrate ; it is a mere 
gangway of the simplest kind, with three piers 
made of flagstones set on end and resting on the 
bed of the stream. The spansare all less than 7 ft. 
long, and are formed of two timber’ bearers, spiked 
tothe piers and boarded. The posts of the hand- 
rails are driven into the bed of the river. 


104.—Occupation Bripcr, SomeRForD Keynes, 


This structure, which is 14 ft. in width, is formed 
with two arches 7 ft. wide, and a pier 2 ft. thick ; 
it is all in rough masonry with heavy abuiments ; 
the thickness of the arches is 12in. The handrail 
posts are built into the masonry as shown. 


105.—Piank Brivgk neak Somerrorp Mitt. 


This is a very primitive affair, and is only used 
by foot passengers, horses and cattle being taken 
through the ford by its side. The clear width 
between the abutments is 21 ft. 6 in., divided into 
two equal spans by a 4 in. by 12 in. upright wooden 
pile in the centre of the stream. The abutments 
are of dry masonry, and the plank on bearers of 
timber built into the stonework. The plank is’ 
3 in. thick and 12in. wide, and the only guard is 





a slack wire stretched across the stream about 
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2 ft.6in above, and supported in tha middle by 
an upright bolted to the pier. 


106.—NegicH BripceE. 


Three furlongs beyond is Neigh Bridge (see page 
169), which carries a road into Somerford Keynes, 
another picturesque place, anciently in the same 
lordship as Ashton. The village extends along the 
road, rising northward from Neigh Bridge until it 
reaches the church, which, as usual, is the chief 
feature in the picture, the ivyclad, embattled, and 
pinnacled tower rising above a mass of foliage. 
Neigh Bridge, which is 49 river miles from Ox- 
ford, crosses the stream, which has a width of 
30 ft. This bridge is somewhat more important in 
appearance, but its two spans are only 8 ft. clear, 
with a 2-ft. pier betwen them. The width is 
13 ft. 6 in. between the parapets, which, like the 
rest of the bridge, are of stone ; the abutments on 
each side are some 25 ft. long. 


107.—Ewen Brtince. 


Above Neigh Bridge, half a mile through the 
pastures, Kemble Mill is reached on the verge of 
the parish of that name ; this, reckoning from the 
source, is the second flour mill now working ; and 
three-quarters of a mile above it is the first mill, 
called on the Ordnance map ‘‘ Washburns,” though 
perhaps better known as the Upper Somerford 
Mill. In the vicinity of the mills the stream has 
been diverted from its natural winding course into 
straight and orderly channels. A little above, 
Ewen hamlet is reached, where was formerly the 
first mill, but of which there are now no vestiges. 
Boydell (1794) has left a pretty picture of ‘‘ Ewen 
Corn Mill,”’ which he notes as ‘‘the first impelled 
by the Thames.” There is a bridge at Ewen (see 
page 169) for the accommodation of the hamlet of 
Kemble ; it is nearly 24 miles above Neigh Bridge, 
and is a simple affair, consisting of three small 
spans and a chain and post fence. The illustration 
shows that it resembles closely the other masonry 
bridges in the locality. The course up the stream 
having for two miles been fairly northward, at 
Ewen the direction changes deviously towards the 
west. 





VERTICAL DRILLING MACHINE. 

Tue drilling machine which we illustrate on this 
page represents a type introduced by Messrs. W. F. 
and .J. Barnes, of Rochford, Illinois, for whom Messrs, 
Charles Churchill and Co., of Cross-street, E.C., are 
the London agents. As will be seen from our engrav- 
ing, the machine has both a lever and a hand screw 
feed in addition to the ordinary power feed, which 
latter, it might be added, is fitted with an automatic 
throw-off, arranged to stop the further advance of the 
drill bit at any desired point. The spindle is also fitted 
with a quick return gear. Either the automatic or the 
hand feed can be brought into use instantly without stop- 

ing the machine. Back gearing of the epicyclic type is 
fitted inside the upper belt cone. Itis brought into or 
thrown out of gear by dropping or raising a latch 
projecting from the face of the cone. The worktable 
can be raised to any desired height by means of the 
vertical screw shown to the right of the column. The 
belt fork is arranged to be operated from a pedal. 
The spindle is of steel, counterbalanced by a weight 
inside the column, and can be clamped rigidly in any 
desired point of its travel. The height from the base- 

late of the machine to the foot of the spindle in its 
highest position is 3 ft. 8} in., and the spindle has a 
it is possible to drill to the 


travel of 1 ft. 2} in. 
The total weight 


centre of acircle 25 in. in diameter. 
of the machine is 1000 Ib. 





RADIAL CURSOR FOR SLIDE RULES. 

Aw addition to the slide rule, likely to prove very 
useful on occasion, has recently been introduced by Mr. 
F. W. Lanchester, in the form of a radial cursor, by 
means of which fractional pcwers of numbers can be 
Obtained with very great eave. Generally speaking, 
we consider special rules, of wich a fresh type is pro- 
duced nearly every day, as a mistake, the value of the 
rule being then usually spoilt for any ordinary work ; 
and unless the instrument is being constantly used 
for its own special purpose, the routine to be followed 
is forgotten, and the instructions have to be re-read. 
Mr. Lanchester’s attachment is free from there objec- 
tions, being simply an extra carsor, in addition to that 
usually supplied with the Gravet slide rules. It is 


shown diagrammatically in Fig. 1, and consists of three 
parts: (@) a cursor running along the rule as usual ; 
(6) @ graduated bar sliding in this cursor in a direction 
transverse to the rule; and (¢) a radial index-arm 
pivoted on the bar previously mentioned, and clearly 
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CONSTRUCTED BY MESSRS. W. F. AND J. BARNES, ENGINEERS, ROCHFORD, ILL, U.S.A, 
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shown in the figure. This radial arm is made of a 
transparent strip of celluloid, having a centre line 
graved on itas shown. To use the instrument, sup- 


pose it is required to find the value of, say,2, The 


cursor is fixed so that its centre line is colinear with 
thecentral ‘‘one’’of the upper scaleof the ruleas shown. 
The transverse graduated bar of the cureor is then set at 
1,5, the power to which 2 is to be raised. Then if the 
slide of the rule is moved so that its upper end is 
under 2, and the radial arm turned so that its centre 





en uo 





set to give the theoretical efficiency of an Otto gas 
engine, or, in other words, to find the value of 


co 
YY 


Here the expression Y—1 is fractional, so the index on 
the cursor is set to its reciprocal. The radial arm is 


then set at the value of “, and the slide moved up 


till the end of its bottom scale lies on the centre line 





as shown. Then the efficiency read backwards from 1 
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line passes through the end of the lower scale of the 
slide, then the intersection of this centre line with the 
top ecale of the rule gives the power required. The 
reason of this is most easily seen by considering the 
case of squares, though, of course, these can be obtained 
more simply by direct reading from the rule. In this 
case the point where the centre line of the arm inter- 
sects the top scale, must be double the distance 
of the original setting from the beginning of the 
scale, Hence by similar triangles the distance of the 
pivot of the arm from the top scale must be twice 
the width of the slide. Very complicated problems 
can be worked out in this way, the instrument being 
particularly useful in working out questions as to 
adiabatic expansion, &c. Our figur’e shows the rule as 


The cursor in question is 


is E, as shown in the figure. 
urnstile, 


made by Mr. W. F. Stanley, of Great 
London, W.C. 


American IMMIGRATION, —Statistios issued by the Im- 
migration Commissioner at New York for the year ending 
June 30, 1896, show an increase of 72,781 ——" as 
compared with 1894-1895, the figures being 263,709 and 
190,928 respectively. According to the compilation, 
Italians headed the list with 66,445 immigrants, Hun. 
garians coming second with 52,085. Russia sent 39,859 ; 
the United Kingdom, 88,226; any, 24,230; Scandi- 
navia, 22,978; and Turkey and Greece, re 


66,445 who arrived from I 728 could nei’ 
nor write, while out of ma 2 080 "German arrivals only 








410 wer’ illiterates, 
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THREE HORSE-POWER PORTABLE OIL ENGINE 
CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 





WE illustrate on this page a portable oil engine, 
rated at 3 nominal horse-power, and constructed by 
Messrs, Fielding and Platt, Limited, Gloucester. The 
engine in question has been made under the patents of 
Mr. Fielding, and its working is as follows. Each 
charge of oil is vaporised separately, in a vaporiser 
heated by a blast lamp, using the same kind of oil 
as that of which the charge is formed. The vapour, 
together with a slight admixture of air, is drawn into 
the cylinder through the igniting tube, which is, by 
this means, kept perfectly clear of deposit, the charge 
at the same time being further heated, so that it 
enters the cylinder ina very dry and hot condition, 
where it mixes with the air drawn in at the air valve. 
The whole of the valves are operated by positive gear. 
The governing is effected by cutting out charges by a 
detent lever, worked by the governor, which holds the 
exhaust valve open, and at the same time throws out of 
action the gear which works the air, vapour valves, 
and the oil pump. Thus, when running light the 
wear and tear of the valve gear is considerably re- 
duced ; this system of governing has the advantage 
that by preventing compression when no charge is 
admitted, the consumption of oil when running light is 
considerably lessened. 

The engine as shown is, to all intents and purposes, 
the same in principle as when it was exhibited at 
the Cambridge Show, where it was entered for the 
trials. At that time, however, there had not been 
opportunity for making the proper adjustments and 
securing perfect action of the heating lamp, &c. 
Notwithstanding these dieadvantages, however, the 
engine ran through the whole of the trials exceedingly 
well, as regards its steadiness and silence of working, 
and it elicited general approval. The engine was, 
however, withdrawn from competition at the last 
moment, because the exhibitors were not satisfied 
with its performance as regards oil consumption, as 
it had not obtained results which had been previously 
got at the works; since that time, however, the points 
at fault have been attended to, and a considerable 
number of engines are now working and giving entire 
satisfaction. 

The following results were obtained at a recent trial 
by the makers : 


Test of 3 Horse-Power Nominal Portable Oil Engine. 


Revolutions per minute... 220 
Diameter of brake wheel ... 4 ft. 

Net weight carried .. 68 Ib, 
Brake horse-power ... _... 5.6 

- Oil-consumed in one hour ... 4% lb, 
per brake horse-power ... Boy 








Half Load Test : 
Net load ee -. 38 Ib. 


Oil consumed in one hour ... 3t 55 
Light Load Test : 

Revolutions per minute 220 

Oil consumed in one hour ... 14 Ib, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesBroucH, Wednesday. 

The Cleveland Iron Trade. — Many of the ’Change 
habitués are at present taking a holiday, and in conse- 
quence of this, yesterday’s weekly market here was only 
thinly attended, and the amount of business transacted 
was but small. Few buyers of No. 3 g.m.b. Cleve- 
land pig iron would offer more than 36s, 104d. for 
prompt f.o.b. delivery, and they reported that they 
were able to purchase at that figure, but several 
sellers would not listen to a lower quotation than 
37s., which price they said had been realised. It is, 
however, not at all surprising that buyers were backward 
when Middlesbrough warrants were obtainable at 36s. 9d. 
cash. No. 1 Cleveland pig was quoted 38s., No. 4 
foundry 36s. 3d., and grey forge 353. 6d. to 35s. 9d.—all 
for early delivery. For east coast hematite pig iron a 
fairly good demand was reported, but the supply was 
lentiful. About 453. was generally named for early de- 
ivery of Nos. 1, 2, and 3. Spanish ore was steady at 
12s, 9d. ex-ship Tees. To-day there was hardly any 
alteration in the market. Prices for makers’ iron were 
the same as yesterday, but Middlesbrough warrants eased 
to 36s, 8d. cash buyers. 


The Make and Disposal of Pig Iron. — To-night 
(Wednesday) the Cleveland Ironmasters’ Association 
issued from their offices here their monthly returns show- 
ing the production and disposal of pig iron in the north 
of England during July. The figures reveal a state 
of affairs rather more satisfactory than was generally 
anticipated, it being expected that a larger increase in 
stocks would be shown. Of 134 blast-furnaces built, 96 
were in operation, 50 being on Cleveland pig and 46 on 
other kinds, including hematite, spiegel, and basic pig. 
The output of Cleveland pig during July was 129,791 tons, 
or 6212 tons more than that for June, and the make of 
other kinds of pig reached 137,038 tons, being an in- 
crease of 1398 tons on the Jnne make. The total 
output for July was thus 266,289 tons—an increase of 
7610 tons as compared with the make in June. Abt the 
end of July the total stocks of pig iron stood at 348,711 
tons—an increase on the month of 3186 tons. Shipments 
of pig iron during July were 94,627 tons, of which 51,239 
tons went to foreign ports, and 43,385 tons coastwise. 
The total shipments were 12.091 tons less than those for 
the previous month, and 11,682 tons less than those for 
July last year. ; 

Manufactured Tron and Steel.—There is no change in 


the manufactured iron and steel trade. In all depart- 
ments a good deal of work is going on, and some pro- 
ducers are not disposed to enter into further contracts at 
rates which have recently ruled. Prices, however, though 
they have an upward tendency, cannot be said to be 
quotably altered. Common iron bars are 5/,; best bars, 
5l. 10s.; iron ship-plates, 4/, 17s. 6d.; steel aT San 
51.; steel boiler-plates, 6/.; iron ship-angles, 4. 15s.; s 
ship-angles, 4/. 17s. 6d.; and heavy steel rails, 4/. 10s.— 
allless the usual 24 per cent. discount for cash, except 
rails, which are net at works, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Condition of the Coal Trade.—The Conciliation Board 
arrangement terminated last week, and at the present 
time the coal trade in the federation area is in a similar con- 
dition to that which existed prior to the lock-out of 1893, 
In this district it is generally conceded that there is little 
ground for alarm. Work is proceeding quietly at the 
majority of the collieries, and there is little doubt that 
avy trouble that may arise in the near future will be 
caused by isolated concerns, which, under existing condi- 
tions of trade and wages, cannot be made to pay. 
A few large consumers are laying in heavy stocks 
of coal, but there is a disposition on the part of the 
public to avoid anything in the nature of a panic, 
which would rush up prices to a high pitch. The market 
is firmer, owing to the unsettled position of affairs, and 
there are not wanting those who argue that a reversion 
to the condition of business that existed in 1892-93 will 
strengthen trade. The export business in steam coal 
keeps up to the high standard of the year. There appears 
to be very little ground to fear a general dispute this side 
Christmas, as prices are so low that any change that may 
result must necessarily be one for the better, 


The Leeds Corporation and Electric Tramways.—The 
Leeds Corporation are about to take Over the tramway 
lines from Sheepscar to Roundhay Park. After makin 
an extension at the Park end and preparing the tons 
from image saa through the city, to Kirketall, for electric 
traction, they will run trolley cars. The Highway Com- 
mittee of the Leeds Corporation have decided to provide 
work, as far as practicable, for the staff of the Thomeon- 
Houston Company, which has been running electric cars 
on the Roundhay Park tramway since November, 1891. 


The Master Cutler of Sheffield.—Mr. Alexander Wilson, 
J.P., who was elected head of the Sheffield Cutlers’ 
Company on Tuesday, has devoted nearly all his life 
to business pursuits. He commenced his commercial 
career with the firm of Charles Cammell and Co,, 
Limited, and after passing with credit through the 
various departments, went to the United States, where 
for several years he was engaged actively in the conduct 








of the American business of -the firm. On returning to 
England he was entrusted withthe general supervision 
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of the works, his brother (the late Mr. George Wilson, | 
who died in 1885) being managing director. Since his | 
prother’s death Mr. Alexander Wilson has held the post | 
of managing director of Charles Cammell and Co. 


Trial of a Sheffield Armour. Plate.—A trial has just been 
made of # 6 in. armour-plate manufactured by Mesers. 
John Brown and Co., Limited. Five Holtzer projectiles, 
weighing 100 lb. each, were fired at it with a full charge 
of powder, giving a velocity of 1960 foot-seconds. The 
shots were broken up, and fragments only of two of them 
entered the wood backing slightly. The excellence of the 
plate was such that after the firing of the fifth shot only 
one hair crack was “ogre The trial took place on 
board H.M.8. Nettle. 


Tron and Steel.—The holidays have been unusually 
short, and work was generally resumed on. Tuesday. In 
the local iron trade orders are not so plentiful as they 
were at the opening of the quarter, but the works are 
fully emp!oyed. A good demand has sprung up for engi- 
neering orders, and a brisk business is being done in tex- 
tile and electrical machinery. Tank locomotives are 
being made in more than average quantity in the Leeds 
district. In Sheffield the output of steel of all classes 
shows no signs of diminution, indeed, it is probable that 
the spurt in the railway industry will cause a revival 
in Siemens-Martin and Bessemer material. The lighter 
Sheffield trades have not yet reached the level of a few 
years ago, but they show satisfactory progress. There is 
much activity at the rolling mills and forges, and prices, 
which have been firm for some weeks, have an upward 
tendency. Common spring steel is quoted at 51. 53. = 
ton, guaranteed qualities 7/.; common octagons, 71. 5s.; 
guaranteed carbon octagons, 9. 103.; common wire rods, 
5. 5s.; guaranteed carbon wire rods, 7/. 10s.; dead soft 
basic steel wire rods, 5/. 123, 6d. per ton. Siemens- 
Martin acid steel realises 7/. 103. per ton for average 
qualities; Bessemer billets, special carbon, 5/. 12s. 6d. 
to 61.; hematites, 54s. to 58s, delivered in the district; 
Lincolnshire forge pig, 393.; bar iron, 5/. 103. at makers’ 
works, 6/, in warehouse. 


South Yorkshire Coal Trade.—The termination of the 
Conciliation Board agreement has caused buyers to pur- 
chase house and manufacturing coal in larger quantities. 
The improvement thus brought about is due more to the 
fear of a strike or lock-out than to a legitimate revival of 
business, and the market will quieten down again as soon 
as it is recognised that there are no grounds for alarm. 
The demand at the collieries in this district is easily over- 
taken, even in cases where the workmen are employed 
only four or five days per week. There are still large 
stocks of all kinds of fuel, and theze must be disposed of 
before there is a movement in the direction of strengthen- 
ing prices. In the Sharlston and Methley districts the 
pits are working nearly full time, a most unusual circum- 
stance in early August. Steam coal moves off briskly at 
late rates. Common coke finds a good market, and large 
quantities of small coal and slack are being used up in the 

rocess of manufacture. ()uotations are as follow: 

est Silkstone, 7s. 9d. to 83. per ton; second qualities, 
7s. ; Barnsley softs, 6s. 9d. to 7s. 3d.; inferior qualities, 
from 53a. upwards; slack, from 33. 6d. to 4s.; smudge, 
is, Gd. to 28. ; coke, for common foundry purposes, 10s. 
to 12s, ; best washed qualities at late rates. 





NOTES FROM THE SOUTH-WEST. 

Llanelly.—Arrangements are proceeding for the pro- 
duction of galvanised sheets at the Morewood Tinplate 
Works, Llanelly. The galvanising bath has arrived, 
and a number of men have been engaged. The rest of 
the plant is expected to arrive in the course of a week. 
It is also stated that arrangements are about to be made 
for galvanising at the Llanelly Tin Stamping Works. 
New steel works at Llanelly are to be erected on the site 
of some lead works, which have just been closed. The 
Old Castle, the Western, and the Briton Ferry Com- 
panies will each invest 10,000/. in the new undertaking. 


Rhymney Railway.—The half-yearly report of the 
directors of this company states that the revenue of the 
past six months amounted to 122,630/, showing an 
increase of 10,6517. The balance of net revenue amounted 
to 50,393/., and the sum required t» pay the dividends on 
the preferential stocks was 19,756/., leaving a balance 
of 30,6377. for distribution, The directors recommend a 
dividend at the rate of 10 per cent. per annum upon the 
ordinary stock, and upon the new stock which will absorb 
30,0417, leaving 5967, to ba carried to next account. 
Negotiations for the purchase of land on the company’s 
Cylla branch, which was authorised in 1895, have been 
neatly completed. The ratio of the working expenses to 
the traffic receipts in the first half of this year was 51.63 
per cent. 


Barry Railway.—The amount expended during the 
past half-year on capital account was 192,066/. The sum 
available for distribution, after sarrying 2000/. to reserve, 
and providing for interest on the preference stocks, was 
57,0622. The directors enon tenet a dividend of 10 per 
cent. per annum on the ordinary stock, absorbing 49,062/., 
and leaving a balance of 8000/. to be carried to the credit 
of the current half-year. The adaptation for passenger 
traffic of the main line to Hafod has been completed 
during the half-year. Movable coal tips have been 
recently brought into operation, and are much sought 
ufter by shippers. The shipments for the past half-year 
show an increase of 159,846 tons, The deep lock has nob 
yet bean completed. The works of the new dock, now 
called Dock No. 2, are being extended, so as to admit of 
the erection of 10 coal tips, instead of five as previously 
arranged. The revenue for the past half-year amounted 
to 196,219/., as against 185,749/. in the first half of 1895, 








The working expenses amounted to 88,725/., as compared 
with 89,1381. in the first half of last year. 


Port Talbot Railway.—The directors report that the pro- 
gress madeon the dock and railway works during the half 
ear ending June 30, has been satisfactory, and that they 
om every reason to believe that the railway will be com- 
pleted by the contract time, viz, March 1, 1897. The ex- 
cavation of the dock work has progressed to the extent of 
43 per cent. of the total quantity, and the new pier and the 
kat of the Icck are well in hand. The dredging in the 
old dock is nearly completed, and the Talbot wharf, 
which has been entirely reconstructed, is now available 
for steamers of large tonnage. The cuttings on the rail- 
way are two-thirds completed, and of 40 bridges 21 are 
approaching completion. The headings have now been 
driven through the full length of a tunnel, and the lining 
ie progressing rapidly. Four miles of permanent. way 
have been laid and ballasted. Both the Bills approved 
at the last half-yearly meeting have been sanctioned i 
Parliament, but owing to satisfactory arrangements wit 
the Great Western Railway Company, power was only 
asked for and obtained to construct 8 miles of the Ogmore 
Valleys Extension Railway out of 284 miles originally 
intended. The accounts show the created capital to ke 
556,700/., of which 369,186/. has been paid up. The total 
expenditure to date is 381,777/., and the further estimated 
expenditure is seb down at 385,791/., of which 145,000/. 
will be required during the current half-year. 


The ** Salamander.”—The work of re boilering the 
torpedo gunboat Salamander will be taken in hand at 
Devonport next month. The locomotive boilers now 
used by this vessel will be taken out and broken up, 
and will be replaced by the latest type of water-tube 
boilers. Messrs. Thornycroft and Co., Chiswick, have 
the new boilers in course of manufacture, and will 
have the first seb ready for delivery in October. It 
was originally intended to take the gunboat Sheldrake in 
hand first for re-boilering ; but as her present boilers are 
in a better condition than those of the Salamander, it 
has been decided to commence work on the latter vessel, 
and to supply her with the set of water-tubs boilers 
ordered for the Sheldrake, Each set of boilers will cost 
about 80007. 


London and South-Western Railway.—The ratio of the 
working expenses to the traffic receipts upon this system 
for the half-year ending June 30, 1896, was 56.05 per 
cent,, as compared with 55.99 per cent. in the first half of 
1895. The large increase which took place in the traffic 
in the firat half of this year necessitated the running of 
535,742 additional train miles. In the way and works 
department there was an increase of 15,9681. ; in the loco- 
motive and carriage department, an increase of 21,9551. ; 
in the traffic department, an increase of 12,6391. ; and in 
rates and taxes, an increase of 6964/. There was consider- 
able increase of business in Southampton Docks in the 
first half of this year, but the additional receipts of 8023/. 
were nearly balanced by increased working expenses. 
New quay walls and warehouses are making good pro- 
gress. The steamboat receipts show an increase o 
8873/., while the working expenses are larger by 6038/. 
A new steamer has been built for service between 
Jersey and the French coast. The directors are of 
opinion that further railway accommodation should be 
provided by the company for the eastern and southern 
districts of Hampshire, and powers for this purpose will 
be sought in the next session of Parliament. The loco- 
motive stock owned by the company at the close of June, 
1896, comprised 668 engines and 391 tenders ; the number 
of engines showed an increase of four when compared 
with December, 1895, but the number of tenders showed 
a reduction of 38. The number of vehicles in the coach- 
ing department at the close of June, 1896, was 3407, as 
compared with 3371 at the close of December, 1895. The 
number of vehicles in use for the conveyance of mer- 
chandise and minerals was 10,662 at the close of June, 
1896, as compared with 10,503 at the close of December, 
1895. The aggregate expenditure made for rolling stock 
to the close of June, 1896, was 4,324,988/., of which 
45,537l. was expended in the first half of this year. The 
expenditure of capital upon Southampton docks in the 
first half of this year amounted to 119,205/. The length 
of line constructed to the close of June, 1896, was 889 
miles 17 chains. The length of line in course of construc- 
tion at the same date was 10 miles 69 chains. 


Cardif.—An improved demand has been noted for 
steam coal, and prices for all qualities have been firmly 
maintained. The beststeam coal has made 10s. to10a. 3d. 
per ton, while secondary qualities have brought 93. 3d. to 
9a. 6d. per ton. In the house-coal trade the demand has 
also equalled the expectations of coalowners, and the best 
qualities have shown a slightly upward tendency ; No. 3 
Rhondda large has brought 10s. to 103. 3d. per ton. The 
demand for patent fuel has shown no falling off. The 
inquiry for coke has also been active ; foundry qualities 
have made 15s. 3d. to 17s. per ton, while furnace coke has 
brought 13s. to 15s, per ton. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was very little doing 
in the pig-iron warrant market last Thursday forenoon, 
not more than 6000 tons of iron changing hands, but the 
tone and the tendency of prices were batter. Scotch and 
Cleveland iron each rose ld. perton. In the afternoon 
business was again very limited, amounting only to 5000 
or 6000 tons. Prices were without material change, and 
at the close the settlement prices were as follow: 
Scotch iron, 46s. per ton; Cleveland, 363. 9d. ; Cumber- 
land and Middlesbrough hematite iron, 46s. 9d. and 
44s. 3d. per ton respectively. Dealing on Friday fore- 


f | 7s. 6d. per ton being recorded. Sa 


{moon was again restricted, not more than 7000 ton 


of iron being dealt in, mostly Scotch. Prices were 
steady in the afternoon, but the dealings did not exceed 
7000 tons. The settlement prices at the close were, re- 
spectively, 46s, 36s. 9d., 468. 9d., and 443. 3d. per ton 

As Monday was Bank Holiday, no meeting of the “iron 
ring ” took “aap Business was quiet on Tuesday fore- 
noon, and the tone of the market was flat; the dealings, 
however, amounted to about 20,000 tons. Scotch lost 2d. 
and hematite iron ld. per ton. Some 10,000 or 12,000 
tons of iron changed hands in the afternoon, when the 
tone was a shade firmer. The settlement prices at the 
close were—45s, “ 36s. 9d., 463. 74d., and 44s. 3d. per 
ton respectively. There was rather more doing in the 
warrant market this forenoon. Some 18,000 tons 
were dealt in. Scotch lost 1d. per ton, and Cleve- 
land and hematite iron each $d per ton. The market 
kept fairly steady in the afternoon, and the sales 
amounted to about 15,000 tons; and the settlement 
prices at the close were, respectively, 453. 9d., 36s. 74d., 
46s. 74d., and 44s. 3d. perton. The following are the current 
quotations for No. 1 special brands of makers’ iron: Clyde, 
493. per ton; Gartsherrie, Summerlee, and Calder, 49s. 9d.; 
Coltness, 52s.—the foregoing all shipped at Glasgow; 
Glengarnock pg ee at Glasgow), 493. 6d. ; Shotts (shipped 
at Leith), 52s.; Carron (shipped at Grangemouth), 52s, 
per ton. Last week’s shipments of pig iron from all 
Scotch ports amounted to 7974 tons, as compared with 
4980 tons in the corresponding week of last year. They 
included 100 tons for South America, 368 tons for Aus- 
tralia, 1630 tons for Italy, 180 tons for Holland, 100 tons 
for China and Japan, smaller quantities for other 
countries, and 4985 tons coastwise. There are still 75 
blast-furnaces in actual operation in Scotland, against 76 
at this time last year. 


Finished Iron and Steel Trades.—No material change 
has taken place during the past week in respect of finished 
iron and steel. Both commodities continue to be in fair 
demand, and prices remain firm. No general advance 
has taken = but here and there makers of steel have 
added to the prices that were ruling some time ago. 


Sulphate of Ammonia.—The demand for this commodity 
has been very weak since last report. The only specific 
report during the week was that of last Friday, which 
was that the nominal quotation was no better than 
71. 123. 6d. per ton, which is a marked downcome in 
price. 

Glasgow Copper Market.—Last Thursday forenoon some 
200 tons of copper were dealt in on the Glasgow market, 
and the price declined 53. per ton. In the afternoon ‘the 
tone was very gn the turnover, however, being only 
25 tons. On the following forenoon 50 tons were sold at 
Thursday’s reduced prices. The market was strong in 
the afternoon, and the three months’ price advanced 
lls. 3d. per ton. There was a turnover of 200 tons. No 
market washeld on Monday. Yesterday forenoon 50 tons 
changed hands, and the price rose 3s. 9d. per ton. Cash 
copper was strong in the afternoon, a backwardation of 

ies were limited to 
25 tons. No sales were reported this forenoon, but the 
price fell 2s. 6d. per ton. Prices were steady in the after- 
nocn, when 100 tons were sold. 


A Notable Glasgow Diver.—Mr. Andrew Cameron 
diver, residing at Stockwell-street, Glasgow, has offered 
his services to Sir Donald Currie, in connection with the 
Drummond Castle, sunk at Cape Ushant. The divers 
up to now employed have failed to get any satisfactory 
results, and Mr. Cameron, being the acknowledged 
champion diver of the world, is likely to fulfil the engage- 
ment. The Drummond Castle lies in 180 ft. of water, 
and Mr. Cameron holds the record for 200 ft., having 
spent 30 minutes at that depth. It may be added that 
Mr. Cameron holds a certificate for condemning Glasgow 
Bridge, and a pension for distinguished service in the 
Navy. It was he who cut away the torpedoes at the 
Alexandria forts. 


Engineering Contract for the Admiralty. — Messrs. 
Scott and Co., also known as the Greenock Foundry 
Company, have just closed an important contract for the 
Admiralty, namely, to construct the propelling machiner 
for H.M. first-class twin-screw battleship Canopos, whic 
is now being built at Portsmouth Dockyard. The two 
sets of engines will have a collective horse-power of 
13,500, and their construction will probably occupy about 
18 months. The ship is to be fitted with 20 water-tube 
boilers of the Belleville ype, at a working pressure of 
300 Ib. per square inch. ese will also be constructed 
by Messrs. Scott and Co. The contract also includes the 
whole of the auxiliary machinery connected with the 
battleship. The same firm have in recent years executed 
several large Admiralty contracts, more especially the 
Ss machinery for the Barfleur, Centurion, and 

ercules. 


Clyde Shipbuilding: Launches in July.—Considering 
the fact that a large portion of the past month was given 
up to holidaying, it is very satisfactory to know that there 
was an output from the Clyde shipyards of 21 vessels 
having an aggregate of about 25,000 tons, as compared 
with eight vessels of a total of 16,050 tons in the corre- 
sponding month of last year. For the seven months of 
1896 now past, the total output is stated at 153 vessels, 
of a total measurement of 218,700 tons. The pst 
month’s launches included the Canning, a steel 
screw steamer of 5350 tons, built by Meesrs. D. and W. 
Henderson and Co., Meadowside, Partick, for Messrs. 
Lamport and Holt, Liverpool ; the Ammon, a steel screw 
steamer of 4500 tons, built for the Koamos Company, of 
Hamburg, by Messrs. Connell and Co. ; the Burma, 3900 





tons, built by Messrs. Denny and Brothers, Dumbarton, 
for Messrs. Patrick Henderson and Co., Glasgow; the 
Minho, 3300 tons, built for the Royal Mail Steam Packet 
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Company, London, by Messrs. Robert Napier and Co., 
Govan; the Clan Chisholm, 2700 tons, built for the Clan 
Line Company, Glasgow, by Messrs. A. Stephen and 
Sons, Linthouse. There were also two torpedo-boat de- 
stroyers, a steam dredger for Cork, a steel sailing vessel of 
2000 tone, two ‘‘ Clutha ” steamers for the Clyde Trust, and 
several steam yachts. 


Glasgow Corporation Tramways and Electric Traction, 
Some time ago the sub-committee of the Corporation 
Tramways agreed, by way of experiment, on the adoption 
of the overhead system of electric traction on the detached 
route from Springburn to Mitchell-street. The generating 
plant, it was stated, could be placed in the present Spring- 
burn dép6t, which is close to the track, and admits of the 
minimum cost for feeders and returns. The following is 
an estimate of the cost of equipping this section, measur- 
ing about 2.45 miles of double track, for a three minutes’ 
service : 

Overhead construction and rail 


bonding £3,300 
Power-house .. ae £% 2,000 


Generating plant ... Be 6,000 
Feeders oe a as ds AS : 
15 new motor cars at 5501. each ... £8,250 
Less cost of 15 ordinary cars re- 
quired and hereby superceded 
at145/. ... ies oe aoe ee 
— 6,075 
£19,575 


At a largely attended meeting of the full committee 
held last week it was agreed to recommend to the 
corporation the adoption of the sub-committee’s recom- 
mendation. Ex-Bailie Martin moved delay for further 
inquiry, and on a division eight voted for the sub- 
committee’s recommendation and a similar number 
for Bailie Martin’s motion. The convener, Councillor 
William Paton, gave his casting vote in favour of 
the recommendation of the sub-committee’s proposal 
for carrying out the overhead system on the Springburn- 
Mitchell Street route. The decision on the subject will 
be taken at a meeting of the town council to-morrow. 
It is not unlikely that the proposal may be defeated, 


Prestonpans Coalfield.—Sinking operations, which were 
commenced at Northfield, Prestonpans, some time ago, 
have resulted in the ‘‘great-seam” coal having been 
struck, the thickness of which is 6 ft. Sin. The coal is 
of excellent quality. 





FOREIGN AND COLONIAL NOTES. 
Indian Railways.—The extent of railway in operation 
in British India at the close of March, 1896, was 19,678 
miles, showing an increase of 823 miles as compared with 
the corresponding extent of line in operation at the close 
of March, 1895. The construction of 2415 miles of new 
line was sanctioned during the year. The net revenue 
acquired in 1895-6 was equal to an average return of 

5.78 per cent. per annum upon the capital expended. 


Water in Western Australia.—The Western Aus- 
tralian Government proposes to raise 2,500,000/, for the 
purpote of providing Coolgardie, Kalgoorlie, and other 
places with 5,000,000 gallons of water daily. The cost 
in the case of Coolgardie is set down at 3s. 6d. per 
1000 gallons, 


Anatolian Railway.—The revenue of the Anatolian 
Railway Company last year was 142,665/., as compared 
with 129,855/. in 1894. The length of line in operation 
at the close of 1895 was 5284 miles. The dividend for 
1895 is at the rate of 5 per cent. 


German Locomotives for Bulgaria.—The Vulcan Com- 
pany of Stettin has obtained an order for four locomotives 
with three axles, and two goods locomotives with four 
axles, for the Rustchuk and Varna and the Sophia and 
Roman lines. Messrs. Maffei, of Munich, have also 
obtained an order for two express locomotives for the 
same lines. Eleven firms tendered for the engines, 


Western American Mining.— A revival of mining 
activity is reported in Utah. This is one of many indi- 
cations of an improvement in the condition of the 
Western mineral States. 


Argentine Immigration.—The net immigration into the 
Argentine Republic last year was 46,783 persons, as com- 
pared with 54 720 in 1894 and 52,007 in 1893. The great 
majority of the immigrants into Argentina continue to 
come from Italy. The population of the Republic has 
just been returned at 3,963 646. In 1869 it stood at 
1,737,023. In view of its great extent, Argentina must 
still be said to be thinly inhabited. The population of 
Buenos Ayres is officially estimated at 663,854. 


American Coast Defences.—The work of constructing 
certain coast defences authorised by Congress has been 
commenced. Preliminary arrangements for carrying out 
the work contemplated have been made by General 
Craighill, and one-half of 1,600,000 dols. available under 
& new Act passed by Congress, will be expended imme- 
diately. Aljlimportant points along the Atlantic coast 
and the Gulf of Mexico, from Portland, Maine, to Gal- 
veston, Texas, and on the Pacific coast, from Puget 
Sound to the mouth of the Columbia and San Diego, Cali- 
fornia, will be fortified by the works authorised. 


Queensland Railways.—The Queensland Commissioners 
of Railways have accepted a tender of Messrs. Swanson 
Brothers, of Melbourne, for the construction of a high- 
level bridge at a deviation on the Northern line. The 
cost of the bridge will be 56,0001. The work is to becom- 
pleted by October, 1897, 





a trench Blast-Furnaces.—The number of furnaces in 
ast in the Longwy district at the commencement of 





July, 1896, was 32, while there were three furnaces out of 
blast. The number of furnaces in blast in the Nancy 
district was 15; the number out of blast was nine. The 
production of pig in the Longwy and Nancy districtz in 
— second quarter of this year was estimated at 351,270 
ns. 


_ Strategic Railway Stations.—The French military autho- 
rities are negotiating for the construction of a strategic 
station at Cape Martin, upon the Paris, Lyons, and 
Mediterranean Railway. The station would be in front 
of the Menton barracks, and would probably be found 
extremely useful in connection with any mobilization of 
troops. 


Japanese Steam Navigation.—The Eastern Steamship 
Company, which has been chartered by the Japaneze 
Government with an authorised capital of 1,100,0007., is 
reported to contemplate the establishment of a service to 
Mediterranean ports. and also to England and to the 
Atlantic coast of the United States, but not to the Pacific 
coast. 





MISCELLANEA. 
THE first electric tramway constructed in Egypt was 
opened at Cairo on August 1. 


The gold yield in Tasmania during the June quarter 
amounted to 17,000 oz., being an increase of 10,000 oz. as 
compared with the corresponding period of last year. 


For years past the work of improving the Danube at 
the Iron Gates has been steadily progressing, and is 
at length ready for the opening ceremony, which is fixed 
for September 27 next. The official declaration is to be 
made by the Emperor of Austria in person. 


Mr. Stanley Dunkerley, M.Sc. (Vict.), has been ap- 
pointed to the University Demonstratorship of Me- 
chanism at Cambridge, in succession to Mr. Dalby, who 
has been elected to the Professorship of Mechanical Engi- 
neering at the Technical College, Finsbury. 

The accounts of the North London Railway Company 
for the past half year show a balance sufficient to admit 
of the payment of a dividend on the ordinary stock at the 
rate of 74 per cent. per annum, and to carry forward 
about 3250/. to the current half-year. For the correspond- 
ing period of 1895 the dividend was at the rate of 6} per 
cent, per annum. 


The traffic receipts for the week ending July 26 on 
33 of the principal lines of the United Kingdom amounted 
to 1,753,270/., which was earned on 18,8794 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,661,846/., with 18,740} miles open. There 
was thus an increase of 91,424/, in the receipts, and an 
increase of 139} in the mileage. 


The Lords of the Committee of Council on Education 
having received representations from the committees of 
several science and art schools as to the difficulties of intro- 
ducing the proposed new system of working at such short 
notice after arrangements for the coming session have 
been made, have decided to allow the committee of any 
school the option of continuing to work and receive grants 
under the rules of the directory for 18956. This option 
must be notified before October 1. The syllabuses of the 
courses of instruction given in the directory for 1896-7 
must, however, be followed in all cases. 


From the report of a recent discussion at the New York 
Railway Club, it appears that the absence of flanges on 
the intermediate wheels of six and eight coupled engines 
is not favoured by many American master mechanics, 
many of whom expressed their preference for flanges on 
all the wheels, stating that no difficulty was experienced 
with this arrangement, even on running round curves of 
300 ft. radius, and that the engine was much less liable to 
derailment. On the other hand, the Pennsylvania Rail- 
road Company have flangeless tyres on the intermediate 
wheels of their Consolidation locomotives, of which they 
have a very large number in use, 


The dockyard officials at Devonport bave been informed 
that the battleship which is included in their current pro- 
gramme of new shipbuilding is to be named the Ocean. 
The work of altering the slip on which she is to be built 
is now well in hand, but the alterations are so extensive 
that the blocks cannot be laid before December next. 
Orders for several of the Ocean’s large castings, including 
the stem and stern pieces, have been placed with various 
firme, and these will be delivered before December 28, 
the date fixed for the laying of the keel. Messrs, Haw- 
thorn, Leslie, and Co., of Newcastle, from whom the 
engines and boilers have been ordered, have received 
authority to advance the machinery to the extent of 
30,0007. by March 31 next. 


The Secretary of State for Foreign Affairs learns 
from Her Majesty’s Ambassador at Madrid that the 
Spanish Government have invited tenders for the con- 
struction and working of atelephone system in Mayagiiez, 
in Porto Rico. October 8 is the date fixed for the con- 
sideration of tenders, and such particulars as Her 
Majesty’s Government have received may be inspected at 
the Commercial Department of the Foreign Oflice between 
the hours of 11 and 6 daily. Tenders are also invited 
for the construction and delivery at Manila of a steamsbip 
required by the Government of the Philippines in con- 
nection with the ] ghthouge service of those islands. The 
Spanish Gazette, containing such particulars as have been 

ublished in Madrid, can be inspected at the Commercial 
De rtment of the Foreign Office between the hours of 11 
and 6 daily. 


The Department of Science and Art bas forwarded tbe 
following information, received through the Foreign 
Office : Tennessee Centennial Exhibition, to be opened on 








May 1, 1897, at Nashville, Tennssee.—Although the 
Exhibition is not under the auspices or patronage of the 
United States Government, every arrangement will be 
made with the view of making this an occasion through 
which closer commercial relations may be cultivated be- 
tween the people of the United States and those of other 
countries, The rapid and substantial development of the 
resources, both industrial and agricultural, of that section 
of the United States known as ‘‘the South” warrants 
the assumption that this proposed Exhibition will be of 
reat profit to those making exhibits along commercial 
ines. In the matter of exhibits from foreign countries, 
arrangements will be made to enter the same free of duty, 
and no charge will be made for space in the Exhibition 
Buildings. 

In their report just presented to the directors of the 
Waterloo and City Railway, the engineers, Messrs. W. R. 
Galbraith and J. H. Greathead, state that during the 
past six months steady progress has been made with the 
works. Towards the City one tunnel has been driven to 
Queen-street, the western end of the terminal station, 
while the other is within 80 yards of the eame point. The 
large shield for driving the station tunnels is nearly 
finished, and will be delivered on the works at an early 
date, when operations will be commenced. At the 
Waterloo end of the railway, one of the tunnels has been 
driven under compressed air up to within 25 yards of the 
South-Eastern Railway viaduct, which is now being under- 
pinned and secured; the other tunnel has been com- 
pleted to the western side of Cornwall road, Stamford- 
street. The total length of tunnel driven during the past 
six months has been 1100 yards. The total length of 
single tunnel completed is now 3936 yards, leaving a total 
length of single tunnel to be constructed between the ter- 
minal stations at either end of the railway of 464 yarde. 
The contract for the terminal station at Waterloo was let 
in January last, and notwithstanding that some delay 
has arisen in obtaining possession of the land and a tem- 
porary loss of labour owing to the recent building strike, 
good progress has been made by thecontractors. Theunder- 
pinning of the South-Western Company’s general offices 
is well advanced, and the work underneath Waterloo 
station is making rapid progress. The plans for the gene- 
rating station are being prepared, and will soon be ready 
for letting the contract. 


Ia a paper recently read before the American Society 
of Civil Eogineers at Denver, Mr. John 8. Dennis, of 
Ottawa, gave an account of the use of the camera for 
surveying purposes by the surveys department of the 
Canadian Government. The method in question was 
introduced in 1888 with a view to reducing the cost of 
the ordinary methods of survey, which became excessive 
in the Rocky Mountain district. In that year 250 equare 
miles were surveyed by means of photography. and this 
amount steadily increased until in 1891 and 1892 double 
this quantity was dealt with, the cost of the survey being 
but 3ls. per square mile, The method depends on the 
fact that a camera with a suitable lens gives a true per- 
spective. Then having a plan and elevation of any 
structure, for example, it is possible to construct geome- 
trically a perspective view, and conversely from_per- 
spective views it is possible to pass by a geometrical con- 
struction to the plan and elevation. Only a small party, 
consisting of the topographer, his assistant, and a packer 
and labourer, are required in the field, and the amount of 
ground covered is very great. Thus the 500 square miles 
surveyed in 1892 only required 61 working days in the 
field, an important matter, since the heavy snows in the 
Rockies greatly reduce the time during which it is pos- 
sible to work. On the return of the party home the 
packer and labourer were dismissed, and the topographer 
and his assistant proceeded to plot their maps from their 
surveys, the contours in this case being put in at 100-ft, 
intervals, the ground being very precipitous. The scale 
used was wa 99 (3-17 in. per mile) ; finally by the Govern- 
ment it was reduced one half. 


In a paper recently read before the Western Railway 
Club, Professor W. F. M. Goss described the results of a 
long series of experiments made on the experimental 
locomotive belonging to the Purdue University. This 
engine was built by the Schenectady Locomotive Works 
in 1891, and was of a standard type, baving cylinders 
17 in. in diameter by 24 in. stroke. The steam pressure 
is 130 lb. per square inch. The four drivers are each 
63 in. in diameter over the treads, and carry 56,000 Ib. of 
the total weight of the engine, which is 86,000 lb. In the 
university laboratory this engine was mounted on rollers, 
which could be braked so as to present any desired resist- 
ance to the motion of the driving wheels, whilst the 
corresponding drawbar pull was measured by a dynamo- 
meter. Engines of the size described above are gene- 
rally, it appears, credited in the States with — able 
to exert 800 horse-power, whilst, as a matter of fact, 
the highest power actually recorded by the engine in 
question has been 501, and was a maximum at a speed of 
85 miles per hour. The losses occurring ab greater speeds 
balanced the gain otherwite to be derived from the in- 
creased number of revolutions, the logses occurring en- 
tirely in the cylinders. Professor Goss suggests that for 
higher speeds it would be advisable tc increase the size of 
the driving wheels, The steam consumption per indi- 
cated horse-power was least for the above speed of 35 
miles per hour, which corresponded to 188 revolutions 
per minute. The best result with 130 lb. steam pressure 
was 26 lb. of steam tend indicated horse-power per 
hour, and in no case did it exceed 32 lb. per indicated 
horse- power per hour. iy eymene the steam pressure 
the consumption under the most favourable conditions 
was reduced to 25 Jb. per indicated horsepower per hour. 
A cub off at about one-third the streke was found to be 
most economical. 
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THE GREAT SEA WAVES IN JAPAN. 

On June 17 a brief telegram in our papers told 
us that in Northern Japan great sea waves had 
broken on the coast, and that a thousand people 
had lost their lives. Two days later Reuter’s 
Agency informed us that the number of those who 
had been drowned by the tidal wave was estimated 
at 10,000, whilst 70 miles of the north-east coast 
had been inundated. On June 26 Europe was 
startled by the news that the number of victims 
— 27,000, whilst 8000 persons had been in- 
ured, 

Notwithstanding the magnitude of this calamity, 
involving a loss of lives nearly six times as great 
as that Japan sustained in her recent war with 
China, the wires which connect us with the scene of 
the disaster remained silent until about July 11, 
when the Times published an official dispatch from 
Tokio, and we learned that the date of the disaster, 
instead of being June 17, was, in reality, two days 
earlier. 

Now, since the arrival of mails from Japan, we 
are in a position to contrast this extremely meagre 
and tardily despatched information with that which 
it was possible to have sent at earlier dates, and 
to note the consequences of the delay. 

In notes and articles in local Japan papers, pub- 
lished on June 18 as mail summaries, and therefore 
printed in previous issues, we infer that on that 
date it had been ascertained that the loss of life 
reached 10,000, and that the time of the first 
inundation was at 8 P.M. on June 15. The next 
summary of news, dated one week later, tells us 
that the official returns of the dead from one 
prefecture only, on June 19, amounted to 25,043, 
the injured numbering 1234, whilst the houses 
washed away or damaged were 5030. From this 
and other notes the inference is that on June 20 it 
was a well-established fact that about 30,000 lives 
had been lost, some 2000 were injured, and 12,000 
houses had been wholly or partially destroyed ; 
60,000 poor people, mostly farmers and fishermen, 
had been rendered destitute, their fishing gear and 
boats having been washed away, and their crops 
destroyed, whilst survivors were in places feeding 
upon raw fish, which fortunately had been washed 
upon the shore. It is almost needless to say that 
foreign residents in Japan acted promptly on this 
information ; subscriptions were raised, and relief 
dispatched to the sufferers. The catastrophe seems 
certainly to have been sufficiently great for some of 
the many contributors to the columns of the English 
papers to have forwarded us more definite infor- 
mation at an earlier date; the result of which is 
that the members of the Japan Society and others 
who desire to alleviate distress, have been delayed 
in doing so, until we may well suppose that many 
of the weak have died, and the devastated area may 
be again bright with flowers. 

What we learned in Europe, independently of 
telegrams and mails, about this disaster is, in 
its way, a seismometrical success deserving record. 
For the best part of a month the public in 


4 | Europe were led to the belief that the date of the 


Japan disaster was June 17. On that day, how- 
ever, microseismographs and equivalent instruments 


4/ had been at rest, and therefore, if the telegrams 


were correct, a terrible oceanic disturbance, which 
must have been perceptible in all parts of the 
Pacific Ocean, had been created without any accom- 
panying movement in the earth’s crust. On June 15, 
that is, two days earlier, at about 8.30P.m., Professor 


sé | Vincentini in Italy noted the commencement of the 
187 | disturbance, in which there were several maxima 


which culminated in Japan time at about 9 a.M. on 
the following morning. A similar commencement 
was recorded at Shide in the Isle of Wight, but as ata 
later hour this instrument was dismantled foradjust- 
ments to correspond with those of a second instru- 
ment now working at Carisbrooke Castle, the com- 





plete record was not obtained. These facts so im- 
pressed those who were acquainted with the work- 
ing of such apparatus and its capability of recording 
disturbances, even if their origin were at their 
antipodes, that notes were publish in Nature and 
the Times suggesting that, for unknown reasons, 
it was likely that our telegraphic information was 
incorrect. .This surmise that Reuter and our news- 
papers were in error, and that the seismographs 
were not only right to the minute and the hour, 
but gave us information as to the number, relative 
intensity, and the times of occurrence of the suc- 
cessive efforts which created so much destruction, 
is now an established fact. _The possibilities which 
observations of this nature suggest, respecting the 
determination of the rigidity of our planet from the 
rate at which it transmits motions, and even for 
limited distances of our being able to transmit 
actual messages, are filled with promises of success. 

With these preliminary remarks, we will now 
turn to the waves themselves, their probable cause, 
and the character of the district where they worked 
destruction. If we turn over the pages of the 
many Jishin Nendaiki, or earthquake calendars; 
published in Japan, we find that the country has 
suffered more from great sea waves than from any 
other cause. 

The numbers who have perished on these occasions 
have varied between 1000 and 100,000, the average 
number being from 10,000 to 30,000. The descrip- 
tions of these disasters are possibly often couched 
in extravagant language, and it is natural for those 
who live in more stable countries to imagine that 
such narratives suffer from exaggeration. From the 
official statistics which we have relating to the last 
disasters, and from what we know of the extreme 
exactitude of a nation that measures the distances 
between its towns to inches, the probability is that 
the estimates given for these disasters are fairly 
accurate. . 

One and all of these have taken place upon the 
eastern coast, where the land slopes rapidly down- 
wards beneath the deep Pacific, and where there are 
soundings of over 4600 fathoms. The magnitudes of 
the waves have depended upon the distance of their 
origin from the shore on which they impinged, on 
the sizes of the displacements by which they were 
produced, and on the contour of the coast which 
was invaded. 

The sea waves of 1868 and 1877, originating as the 
did at a distance approaching 9000 miles off the Sout: 
American coast, took nearly 24 hours before the 
reached the coast of Japan, where they rose and fe 
every 10 or 30 minutes like rapidly recurring tides. 
The inhabitants on the coast, naturally alarmed at 
such a phenomenon, and not knowing the height 
the waters might eventually attain, fled with their 
penates to higher ground, Although in man 
places situated near the heads of estuaries wi 
broad openings, the water quickly rose and fell 
through heights of from 6 ft. to 10 ft., nothing of 
the nature of a wave was visible upon the horizon. 
Nor would such waves, although they were travel- 
ling with velocities of from 300 to 400 miles per 
hour, a rate dependent upon the average depth of 
the ocean in which they were propagated, be notice- 
able upon ships on the open sea. That this might 
well be so, is easily recognisable when we state 
that although they might be 10 ft. or so in 
height, their length .as measured from crest 
to crest approached 200 miles.. These same 
waves, nearer to their origin on the South 
American coast, as with the waves of 1896 
upon the Japan coast, as they rushed in upon the 
coast, piled up on shallow shores and the heads of 
bays, until they burst as avalanches of water from 
30 ft. to 80 ft. in height, to rush inland for a dis- 
tance of one or two miles, carrying all before them. 
Just as a steamer going up a river withdraws the 
water from either shore to form the waves it leaves 
in its wake, in a similar manner an earthquake 
wave warns the inhabitants on a shore of its 
approach by a rapid recession of the water. In 
Japan, when this recession took place, it was dark, 
and therefore only seen by a few, some of whom 
sought refuge on high ground to look back, first, on 
a bare shore which they say emitted a curious 
phosphorescent light, and then on the white-capped 
dusky mass which swept away all before it. Out at 
sea the waves were too long to be observed by 
fishermen, who, in the morning, put back to their 
harbours to find the sites of their villages repre- 
sented by masses of sodden débris.. - 

The origin of this vast waterquake was probabl 
seismic. We incline to this opinion, first because it, 
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was preceded by the roaring noise which accom- 
panies nearly all earthquakes in the inundated dis- 
tricts, and, in fact, is common to earthquakes 
propagated through rocky material in all countries ; 
secondly, because the sound had hardly ceased 
before there was a violent shaking of the ground, 
which was sufficiently intense to be propagated as 
far as Europe, and possibly from pole to pole ; and, 
thirdly, because it has been well established for 
many years, that about 200 miles off the north- 
east coast of Japan on the southern edge of the 
Tuscarora Deep on the line of the Mizo anticline 
there is a centrum from which the shakings which 
most severely disturb the northern half of Nippon 
emanate. 

Other possible causes from the water disturbance 
would be a submarine landslip or volcanic eruption, 
but of these we have no evidence. Granting 
then that the Japan disaster is seismic in its origin, 
we have next to consider the extent to which a 
displacement in the earth’s crust at the bottom of 
an ocean is likely to create great waves upon its 
surface, although a whale or a submarine boat 
submerged beyond a certain depth may move from 
point to point and not betray its presence by a 
ripple. 

An alarmed fish, shooting rapidly from a shallow 
to some deeper retreat, may create a disturbance on 
the surface that is quite perceptible. A brick sus- 
pended by a string in water three or four times 
its own depth, if it be dropped only an inch, will 
give rise to a pulsatory motion over the surface of 
the water in a comparatively large bath. The 
question as to whether the sudden movement of a 
mass of strata beneath an ocean will, or will not, 
produce a surface disturbance therefore depends 
greatly upon the size of the material moved and the 
depth of the water in which the displacement takes 
place. That the mass moved was large is testified 
by the enormous distance to which the shocks 
accompanying this movement were perceptible, 
and as the earthquake of 1891 was also recorded 
in Europe, it is not unlikely that it was comparable 
in its magnitude with the sudden displacements 
which took place on that occasion in Central Japan, 
the results of which remain for measurement, in- 
spection, and reflection to the present time. What 
then occurred was a mighty fracture which can be 
traced upon the surface of the earth for a distance 
of from 40 to 60 miles. On one side of this fault, 
near its central part, the ground from which within 
a short distance there rises a mountainous country 
with peaks of 4000 ft. or 6000 ft., has been lowered 
relatively to that upon the other side 20 ft. or 30 ft. 
Not only has there been vertical displacement, but 
lateral movement has taken place ; river beds have 
been compressed, as determined by the measurement 
of engineers before and after this great catastrophe, 
lor 2 per cent., whilst valleys have been so far nar- 
rowed that the surviving farmers demanded and 
obtained a new survey as the basis of readjust- 
ment for taxation. 

We cannot say that a displacement of strata of 
this nature has taken place beneath the surface of 
the ocean off the north-east coast of Japan, but if 
it has-—and the surveys of telegraph engineers over 
ground where cables have been fractured, fur- 
nish abundant evidence of sudden and large changes 
in the configuration of sea bottoms—then we see in 
it the most probable cause of the chaotic ruin now 
existing in Dai Nippon. 

As the body of our earth grows cold, she draws 
her dress around her both gently and with angry 
snatches. Lines of weakness have been established 
in her garment, and Japan unfortunately lies near 
to one of those which is often torn. This process 
of folding and tearing, and the sudden taking in of 
seams and tucks, is one that has gone on in the past 
and must go on in the future. Thatit should goon, 
because it is compensatory to the universal effects 
of marine and subasial denudation, which tend to 
reduce all countries to the level of the ocean, is a 
provision of nature beneficial +o humanity at large ; 
but that the brunt of the battle between the heavens 
and the earth should fall upon a progressive nation 
like Japan is a matter to be deplored, and commands 
the sympathy of all nations. The greatest destruc- 
tion occurred at Kamaishi, which had a population 
of 6000, and is famous for its deposits of magnetic 
iron. Eighty per cent. of these people have been 
drowned, whilst four steamers belonging to the 
mines lie far inland but little injured, and 176 
vessels of various description are at the base of the 
mountains. At the heads of the deep inlets which 
serrate this rocky coast, there are about a dozen 





towns with populations approaching that of 
Kamaishi, and all have suffered. At Yamada, 
which is one of them, a fire, probably produced by 
the overturning of a lamp by the earthquakes which 
preceded the waves, broke out to destroy that 
portion of the town which escaped the waves. 

Shortly after the catastrophe, because the night 
was dark, the survivors and those from villages 
which had escaped inundation, lighted fires along 
the hillsides to guide those who were floating 
amongst and upon the wreckage towards the shore. 

The scenes which followed the terrible effects of 
earthquakes, fire, and flood, the putrefying corpses, 
the searching for friends amongst bodies only re- 
cognisable by their clothing, the maimed, the 
starving, and the helpless, must have tried the 
strongest nerves, and produced an impression upon 
the survivors which will be transmitted for many 
generations. 

Now let us ask whether the engineer can avert 
these disasters ? The answer is ‘‘ No,” but possibly 
he may mitigate them. The fact that the only 
three houses which remained standing at Kamaishi 
were store-houses, which relatively tothe ordinary 
Japanese dwellings are substantial structures, sug- 
gests the idea, that solid masonry may at least 
palliate a disaster. After the wave of 1854, which 
partially destroyed the city of Simoda, further to the 
south, a sea wall was built which at least may save 
a town from waves of moderate height. The great 
point to be attended to when building along coasts 
subject to inundation of this nature is the choice of 
asite. Ifthe site is unfavourable, a city may have 
to be removed. After the inundations of 1369 and 
1494 such was the fate of Kamakura, a well-known 
village to every sojourner in Japan. Here at one 
time stood a city boasting of a million people, the 
palace of a Shégun, the capital of the empire. 
Often was it laid waste by fire and sword, but its 
greatest enemy was the rebellions of the ocean. At 
the present time Kamakura is a quiet village, 
sheltered by sand dunes and crooked pines, whilst 
the capital of the empire is Tokio. All that 
remains to attest to the former magnificence of this 
pretty hamlet is a gigantic bronze image of Buddha, 
50 ft. in height, cast more than 600 years ago, an 
emblem of solidity, majesty, and peace, the wonder 
of the engineer, the artist, and the sightseer. 

Mary McNeill Scott, writing in the Independent, 
gives life to Buddha in the following words : 

** What do I dream of? Ah! the glories gone; 

Once, all before me, ’bwixt the sea and me 
Lay a fair city—rose a Shogun’s home. 

Fair Kamakura, ruled by him and me. 
Jealous the Sea-God! In one wighty wave 

Swelled his proud heart, the waters rose apace— 
Rose and swept inward ; at my forehead drave, 

Crested the hill tops for a moment’s space, 
Only one moment. From the insulted land 

Swift it receded. Ah! the wreck it bore! 
Oh ! the fair city built upon the sand. 

Oh! the fair city, seen no more—no more.” 








SMOKE ABATEMENT. 

THERE is hardly any circumstance which the con- 
scientious and thoughtful engineer more regrets 
than the way in which his handiwork is made to 
disfigure nature by means of smoke emitted from 
factory chimneys. Existence in some manufactur- 
ing cities—Sheflield may be taken as an extreme 
example—is rendered almost burdensome to persons 
not inured to the evil; and even those to the 
manner born have their pleasure in life lessened to 
a degree they little appreciate by the dingy pall 
that ever hangs over some cities. It is the sum of 
evils we do not appraise that detracts so largely 
from satisfaction and content. 

Engineers know that factory smoke is a prevent- 
ible evil, and they also know that its disappearance 
would often lead to profit or saving on the part of 
the manufacturer. The producers of smoke take 
the opposite position. They say they cannot help, 
and if they could help it, the prevention of smoke 
would cost so much that it would lead to serious 
financial trouble—in short, they must make smoke 
or shut up shop. Then follows the familiar sombre 
picture of workmen thrown out of employment, 
and a pathetic reference to starving women and 
children. Asarule, magistrates are impressed by 
these touching appeals, and deal leniently with the 
smoke producer. Moreover, in manufacturing dis- 
tricts the bench is so largely recruited from those 
who have that fellow-feeling which makes us won- 
drous kind. 

Supposing, however, magistrates to be unbiassed, 
there is always the difficulty to a layman of decid- 





ing whether steam can or cannot be generated with. 
out the production of visible and more or less dense 
smoke. We have a Smoke Prevention Act, but it is 
obvious that no legislation can be enforced which 
demands the impossible. No magistrate would con- 
tinue to fine a manufacturer for making smoke if 
its cessation entailed the closing of his works. So 
much evidence—not, it is true, of an impartial nature 
—can be produced to show that smoke is necessary, 
and so much ex-parte testimony can be brought for- 
ward on the other side, that magistrates may well 
hesitate. Under these circumstances a report on 
the subject, which is authoritative and unquestion- 
ably impartial, and which has just been published, 
is additionally welcome. It is issued by the Com- 
mittee for Testing Smoke-Preventing Appliances, 
a body of influential persons formed for the 
express purpose of throwing light on this knotty 
problem. The President is Lord Egerton of Tatton, 
whilst a duke, two bishops, two or three earls, and 
about a dozen mayors are on the list. In addi- 
tion, a large number of gentlemen eminent in the 
domain of science and of commerce are included in 
the executive. We believe, however, that the 
originator and prime mover in the business was 
Mr. A. E. Fletcher, for so many years the well- 
known Chief Inspector of Alkali Works; and to 
him the gratitude of all who appreciate fresh air 
and sunshine is undoubtedly due. 

The object of the movement is told in the open- 
ing passages of the report. The task of selecting 
the best method of effecting the reduction of smoke 
is not an easy one for the coal consumer. Very 
costly appliances sometimes fail to produce this end, 
and this has deterred others under the fear they 
will make large outlay in vain. Under these cir- 
cumstances those interested in forming the com- 
mittee came to a conclusion that a great step to- 
wards smoke prevention would be made if manu- 
facturers could learn on trustworthy authority that 
suitable smokeless furnaces exist ; and could obtain 
information from users, rather than from makers, 
as to efficiency, cost, and economy in working. It 
would also tend towards the same desirable end if 
local authorities and magistrates were provided 
with accurate information as to the kinds of manu- 
facturing processes in which it had been proved 
that the production of smoke can be economically 
prevented. To this end the committee set about, 
firstly, collecting and arranging the results of past 
experience ; secondly, making examinations and 
tests by the aid of experts. The report under 
notice embodies the chief results of their Jabours. 

We have here said engineers know “that factory 
smoke isa preventible evil ;” but that is a fact which 
is not always acknowledged willingly. Reference 
is made in the report to the theory—which is still 
largely held, and is a favourite argument with 
some writers in the press—that if there is not 
black smoke at a chimney top, carbon mon- 
oxide, a highly poisonous gas, must be generated. 
Mr. Fletcher has investigated this matter, and it 
is only necessary here to say that he refutes the 
argument. His. reasons for negativing the state- 
ment are given in the report. It is also unneces- 
sary for us to follow the report in the explanation 
of the phenomena which occur in the burning of 
coal in a boiler furnace. Our readers are aware 
that, in the words of the report, ‘‘the problem to 
be solved is that of effecting the complete combus- 
tion of coal with a minimum of air.” Excess of air 
is heat carried to waste ; deficiency in air leads to 
smoke, although the presence of smoke is not 
necessarily a proof of deficient air supply. Ideal 
stoking practice would be reached if the exact 
quantity of air required for combustion of the fuel 
were admitted to the furnace, and the whole of this 
air were properly used. Such a perfect balance is, 
of course, not to be secured, and practically an ex- 
cess of air must be admitted. All these things are, 
however, well known, and it is hardly necessary 
we should remind our readers of them. 

The committee decided in making special tests to 
use both the chemical and mechanical methods, 
setting one as a check against the other. The 
chemical tests included examination for tempera- 
ture and analyses of chimney gases. The me- 
chanical tests were of the nature of discovering 
the performance of the boiler or engines, ard 
comparing the coal burnt with the work done. 
Of course, these were combined with cbserva- 
tions of chimneys and records of smoke emitted. 
It was further decided the tests should be 
carried out under the ordinary conditions of 
factory working, those makers who might be 
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interested in apparatus to be tried not being in- 
formed, so that the machinery would not be 
specially prepared, and the working being of the 
nature of a tour de force. 

The information collected is presented in five 
elaborate and extensive Tables, which will require 
close study in order to afford instruction to the 
manufacturer.* Values are given for smoke 
emitted. Three degrees of density were taken as 
standards, namely, dense, medium, and faint, 
From whole-day observations made at Bolton 
and Oldham, it appeared that with hand firing 
and admitting air at the front, at the back, or at 
both back and front of the furnaces, the average 
duration of smoke, in 12 examples of each pro- 
cess, was 104, 81, and 82 minutes respectively 
during 10 hours. With four kinds of sprinkling 
stokera the average duration of smoke per 10 hours 
was respectively 97, 103, 117, and 108 minutes. 
With 21 examples of coking stokers the average 
duration of smoke was only 16 minutes per day of 
10 hours. These latter do not come far short of 
standing first in power and economy, whilst six of 
them are far the best in the competition, both by 
the water evaporated per pound of carbon value 
and by the proportion of carbonic acid in the waste 
gases. ‘* This,” the report adds, ‘* shows that the 
action of the machine was attended by the letting 
in of less unnecessary and heat-absorbing air than 
any of the other machines or systems.” As before 
stated, very full details of these tests are given in 
the Tables, and to these we refer our readers. The 
arrangement is not, unfortunately, quite as clear, 
and the explanations are not as explicit as might be 
desired. 

In regard to hand firing, the report has some 
pregnant remarks. The two best examples of 
smokeless hand firing gave 10 and 17 minutes’ 
smoke, but the same results do not appear to have 
been attained when the firemen were not aware that 
their chimneys were being observed ; the records 
going up to 86 and 40 minutes respectively. In 
other cases bad results are attributed to want of 
skill or care on the part of the firemen. 

Returning to the mechanical stokers, we find 
that one only gave four minutes’ smoke per day of 
10 hours, as an average of two days, with three 
boilers burning 72 tons of coal per week. In other 
cases two and three minutes are recorded. In the 
case of an alkali works, where 11 boilers with a 
coking stoker discharged into one chimney, there 
was only 2} minutes’ faint smoke per hour. With 
a Thornliebank machine (coking) fitted to each of 
nine boilers discharging into one chimney, only 
nine minutes’ smoke was observed in 10 hours. 
At Messrs. Brunner and Mond’s chemical works, 
Northwich, a range of over 50 boilers, with Vickers’ 
stokers and three chimneys, are nearly smokeless. 

It is needless to give further isolated details here, 
and we will conclude with one or two expressions of 
opinion from the report. Firstly, there is a quota- 
tion from the Glasgow branch: ‘‘ The committee 
are of opinion that whilst future experiments and 
inventions may be the means of introducing new 
and better methods of treatment in the combustion 
of fuel, enough is known at present to enable steam 
users to work their boilers with a fair degree of 
economy and practically without smoke.” The 
Sheffield Committee say : ‘‘ While it is certain that 
smoke may be almost entirely and completely pre- 
vented from steam boiler chimneys, the conditions 
of working are so varied that no single arrangement 
can be expected to meet every individual case, and, 
further, whatever device is applied to a boiler to 
prevent smoke, its success will, in a great measure, 
depend upon intelligent handling and management.” 
The main committee for themselves say, ‘‘ A manu- 
facturing district may be free from manufacturing 
smoke—at least from steam boilers, with which 
alone the committee have concerned themselves— 
and as to the means by which it may be freed, 
this report contains ample information.” 

We may add that it is to the interest of every 
steam engineer to do what he can to reduce smoke 
at boiler chimneys. It naturally follows that the 
less nuisance a man’s wares are, the more they will 
be appreciated. It is not, however, the makers, 
but the users, of engines who are to blame—not the 
engineer, but the manufacturer. The expenditure 
of a little capital in improved appliances—an ex- 
penditure which would nearly always bring a hand- 
some return—or the payment of wages sufficient to 
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secure & proper fireman, would generally result in 
an improvement at the chimney top. It is to be 
hoped that, armed with the report now before us, 
magistrates will not be so apt to listen to the non 
possumus which people loth to take a little trouble 
so glibly put forward. 





THE INTERNATIONAL CONGRESS OF 
ELEOTRICIANS AT GENEVA. 

Ir official delegates alone can constitute a Con- 
gress, in distinction from a conference,{[the Geneva 
assembly, which was opened in the building of the 
University on Tuesday, August 4, has no more 
claims to this name than its predecessors of Paris, 
1889, and Frankfort-on-the-Main, 1891. The 
Chicago meeting of 1893 had delegates; but the 
interest of the discussions was not centred in the 
chamber of the delegates, whose deliberations 
occupy a very small part of the Proceedings of this 
Congress, which have been noticed in these columns. 
When the Swiss Society of Electrical Engineers re- 
solved to convene a Congress of electricians in con- 
nection with the fourth National Swiss Exhibition, 
now being held at Geneva, they were probably un- 
aware that this year 1896 was to be distinguished by 
more than a dozen exhibitions of various kinds and 
ranks, some of which, as we know now, have 
proved excellent, and have dispersed travellers 
interested in displays of industrial progress all 
over the Continent. 
suffered under this severe competition, and it 
would not be very surprising if the final attend- 
ance of members of the Congress should not come 
up to expectation, owing to this and other circum- 
stances, amongst which we must not forget the 
unusually large number of important meetings that 
have taken place this summer. It is only a few 
weeks ago that Stuttgart, which can boast of a 
beautiful and highly instructive exhibition, received 
the ‘Verband Deutscher Elektrotechnicker.” 
The zeal for discussions may have cooled down 
somewhat since then. 

The Congress has been organised by the Swiss 
Society of Electrical Engineers, and the invitation 
circulars were signed by the president and the 
secretary of this body, Professor Palaz, of Lau- 
sanne, and Mr. H. Cuénod. The list of ‘‘ patrons” 
comprises the American Institute of Electrical 
Engineers of New York, the Elektrotechnischen 
Vereine of Berlin and of Vienna, our Institu- 
tion of Electrical Engineers, the Société Belge 
des Electriciens of Bruxelles, and the already- 
mentioned Association of German Electricians. 
As regards the United Kingdom, it would appear 
that the Congress has not sufficiently been 
brought under individual notice; with respect to 
the United States, politics are quoted whenever the 
comparative scantiness of American visitors abroad 
this summer is referred to. The ‘‘international” 
character of the Congress has been assailed. Buta 
few days before the opening of the Congress the 
Swiss members expected did not make up more 
than a quarter of the total reckoned upon, and all 
the Continent seemed likely to be well represented. 

The preliminary programme proposed the follow- 
ing subjects for discussion : Magnetic and photo- 
metric units ; transmission and distribution of power 
over great distances by means of direct and phase 
currents of various systems ; the protection of high- 
pressure overhead conductors against atmospheric 
discharges ; various disturbances caused by electric 
traction. Whether the question of units will be 
much advanced remains to be seen, but it is cer- 
tainly appropriate to agitate these problems, and 
the time will not be lost, even if no final settlement 
can be arrived at. Professor André Blondel, of 
Paris, has prepared a report on photometric units; 
Mr. Hospitalier will deal with magnetic units ; the 
protection of high-tension lines will form the sub- 
ject of a memoir by Mr. Chavanne, of Bruxelles ; 
and Dr. Wietlesbach has reported on the disturb- 
ances caused by strong currents in telephone lines. 

That the discussions on the transmission of 
power, and on the complications and disturb- 
ances to which it gives rise, will not lack in in- 
terest, is sufficiently guaranteed by the fact that 
the Congress meets in Switzerland, famous for its 
hydro-electric plants, and under the presidency of 
an eminent engineer, Mr. Turrettini, who thus re- 
ceives an honour to which long years of distin- 
guished achievements entitle him. It is mainly 
owing to him that Geneva has successfully accom- 
lished the regularisation of the Rhone and of the 
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excellent water with the hydro-electric distribution 
of power from two stations. Mr. Butticaz, chief 
engineer of the water works, who shares these 
honours with Mr. Turrettini, is one of the commit- 
tee. Visits to these works and to the exhibition, 
of the organising committee of which Mr. Turrettini 
is president, are planned for the afternoons. The 
deliberations wereoriginally announced tocommence 
in the University at the very early hour of 8 a.m. 
For this Friday, an excursion to the Montreux Rack 
Railway, and to other points of interest, is contem- 
plated. On Saturday, Mr. Raoul Pictet will lecture 
on the influence of low temperatures on the con- 
ductance of metals, and also on cathode rays. A 
reception arranged for Sunday will bring the Con- 
gress to its termination. 

A series of excursions to the principal electric 
plants in Switzerland is to follow during the days 
from August 10 to August 15. The chief places to 
be visited are Lausanne, Fribourg, Neuchatel, Val- 
de-Travers, La Chaux-de-Fonds and Le Locle, 
Berne, Langenthal, Wynau, Aarau, Zufikon, Ziirich, 
Lucerne, Aarau, Baden, Oerlikon, Rathausen, and 
Stanserhorn. The great variety of systems applied 
in these installations should render this excursion 
particularly instructive. The committee have been 
anxious to fix the programme in such a manner 
that each day winds up within an hour’s journey from 
one of the trunk lines, so that members pressed for 
time will be able to start for home without undue 
elay. 

The opening meeting will have convinced the 
very few Americans present of the superiority of 
their custom observed on such occasions, a chair- 
man to call the meeting to order and to introduce 
the President. Mr. Turrettini had for some time 
more or less occupied the chair, when he rose to 
address the Congress. We cannot say that he was 
received in any way. Even his remark that the 
President of the Swiss Federation, Mr. Lachenal, 
and the chief of the canton of Geneva had honoured 
the Congress with their presence, did not call forth 
the slightest applause. Perhaps 150 members, 
comprising a few ladies, listened to the President’s 
short address, in which he spoke of Geneva 
as an essentially electrical city and canton ; it was 
delivered in the aula of the university. He proposed 
an honorary committee, including the few delegates 
of some of the ‘‘patron” associations, Messrs. 
Mascart, Ferraris, C.E. Bradley, von Hefner- 
Alteneck, Déri, Hillairet, Kapp, and, further, 
an executive committee, consisting of Professor 
Palaz, who thereupon took the chair, Messrs, Hos- 
pitalier, Gérard, Goergies, Mengarini, and Rous- 
seau. Dr. Palaz, in his speech, selected three years 
as characterising the development of electrical 
enterprise : 1876, the introduction of the Gramme 
machine ; 1881, the first Paris Electrical Exhibi- 
tion and Congress, which laid down the basis to 
build upon; and 1891, the Frankfort Exhibition 
and Congress, as marking the initiation of practical 
transmission of power by electricity. Professor 
Galileo Ferraris, in returning thanks for the wel- 
come accorded to the visitors, praised Switzerland 
as the territory of electrical applications, carried 
out with that success which we sieales in the works 
of the great nations of antiquity. He earned warm 
applause ; the chill had first been broken when 
President Turrettini sat down. A few changes in 
the programme were announced. The early 
morning meetings, one set down for 7.30, in the 
revised programme are not to begin before 8.30. 
Attention was drawn to the excursions, and the 
meeting adjourned. 

When one thinks of the crowds which the Paris 
Congress of 1889 brought together, the 700 gentle- 
men—with a sprinkling of ladies—who attended 
at Frankfort, and the 400 or 500 who inscribed 
their names at Chicago, one cannot but regret that 
so few have responded to the invitation to Geneva. 
The 240 who have announced their intention to come 
will probably appear; the list does not contain 
many famous names, but it includes a good many 
men of practical experience. Switzerland, France, 
and Italy make the gross of the members, so far as 
can be seen—lists are not out yet; England is 
hardly represented at all. The United American 
Institute of Electrical Engineers have sent Mr. 
Ch. E. Bradley. 

A few words about the Exhibition. It covers an 
area, it is said, just three times as large as that of 
the London Exhibition of 1851, and must be called 
representative of Swiss industry. Up till the end 
of July, over a million visitors had passed through 
the gates, and half that number had further pro- 
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ceeded to the Swiss Village, where houses and huts 
of every description can be examined in charac- 
teristic originals or in very fair imitations, and the 
home industries can be studied. If Switzerland 
were not a union of so many States or cantons, this 
show would hardly prove so attractive, we presume. 
The machinery hall is not grand. The great travel- 
ling platform, which spans about a third of the 
width of the hall, is only 50 ft. high and 120 ft. 
long, and two 7 horse-power motors suffice 
to move it on eight ordinary wheels, and one 
toothed wheel, running on a rack close to the 
other rail. The cast-iron wheels, however, have 
not been able to stand the pressure. The great 
engineering firms, which it is unnecessary to enume- 
rate, have made very neat and impressive displays, 
for which they cannot expect much commercial 
return. The preference for ornamental wrought- 
iron work has not died out in Switzerland, as some 
very fine specimens of gates, staircases, and lamps 
indicate. The electric railway takes visitors all 
atouni at a very good paze, and as the grounds, 
situated chiefly between Plainpalais, one of the 
districts of Geneva, and the Arve River, are 
divided by several blocks of houses and the river, 
the lift is welcome. The cars move always in 
the same direction, and take the current of 110 
volts directly from the two rails. The build- 
ings are mostly gay with turrets, pretty or not. 
As is usually the case, the Exhibition contains 
a great deal more than one first supposes ; some 
departments are decidedly good. The picture 
galleries are closed at 7 p.M., although they are— 
sparely—lighted with incandescent lamps ; as such 
galleries are generally deserted on fine evenings, 
the early closing is justified. 

In our next issues we shall publish a full report 
of the conference and also refer to the Exhibition 
and the excursions. Professor Wyssling and Dr. 
Blattner have, on behalf of the Swiss Society of 
Electrical Engineers and for the Congress, com- 
piled a large descriptive volume giving condensed 
information concerning the various installations. 





THE WEATHER OF JULY, 1896. 


JuLy is normally the hottest month, although 
the direct influence of the sun diminishes after the 
summer solstice, yet the earth’s surface, the ocean, 
and the air have been so thoroughly heated that 
the warmth which they retain more than com- 
pensates for a few weeks for the diminution of the 
solar rays. The heat causes such an evaporation from 
moist earth and water that, after some continuance 
of dry weather, large clouds are formed yielding 
copious showers, which sometimes beat down the 
crops and deluge the country with sudden floods. 
Such heavy rains are beneficent interruptions to 
drought and hot weather, and are generally accom- 
panied by lightning and thunder. The N.W. is 
the coolest wind, and has the least range of tem- 
perature ; the south-east is the warmest, and has 
the greatest range. Damp air after two or three 
days of bright sunshine is very oppressive, especially 
if the atmosphere is calm or nearly so; for damp 
heat is more deleterious to the sensation than dry 
heat. With overcast weather the range of daily 
temperature is at a minimum ; with clear weather it 
is at amaximum. The S.E. is the clear weather wind; 
the N.W. generally brings overcast weather. The 
nights are still so shcrt that terrestrial radiation 
has little effect. On tne contrary, solar radiation 
has somewhat more effect than in June; it has 
now its maximum effect in clear dry weather. 
July in some years yields to August as the hottest 
month, less frequently to September, occasionally 
to June oreven May. Then July is so persistently 
overcast that sunshine is not sufficient to ripen 
fruits, and moisture may be so predominant as to 
cause rottenness rather than ripeness. Mildew and 
rust in wheat are consequences of much wet or 
dampness. Although not endowed with a large 
average rainfall, heavy rains often fall in the latter 
part of the month, which, continued into August, 
constitute the Lammas floods of some years. 

For the British Islands generally, estimating by 
data for 1881-95, fifteen years, July was— 

Warmest in 1887, with most sunshine, small rain- 
fall, resultant of the winds W.S. W. ; 

Coolest in 1888, with least sunshine, least atmo- 
spherical pressure, rainy weather, W. wind ; 

Wettest in 1886, wind W. by S. ; in 1883, most 
rainy days, wind W. by N. ; both had seasonable | 
weather in other respects ; 





Dryest in 1885, with much sunshine, greatest pres- 
sure, wind W. by S. ; 

Next Greatest Pressure in 1892, with fewest 
rainy days, moderate rainfall and sunshine, wind 
W.N.W. ; 

Least Presswre in 1882, cool, rainy, moderate sun- 
shine, wind S.W. by W. ; also in 1888 (see above) ; 

Most Sunshine in 1887, 45 per cent. of possible 
duration ; 

Least Sunshine in 1888, 23 per cent. 

July, 1896, had rather better than normal 
weather in all parts of the British Islands, except 
the east, where the weather was exceptionally hot 
and dry. The mean pressure and temperature of 
the atmosphere, at extreme positions to which the 
Isle of Man is central, were as follows : 




















} 
- | Mean . 
: Mean D ie Difference 
Poeitions. | preggure. | from Normal. |= ture, | from Normal. 
in. in. deg. deg. 
North 29.92 above 0.09 54 nil 
South 30.08 »» 0.04 68 rm 
West 30.60 » 007 59 above 1 
East 29.98 » 0.06 62 » 2 
Central £9.99 » 0.07 59 nil 





The distribution of rain in frequency and quan- 
tity may be roughly inferred from the following 
results : 








Difference 
Places. | Rainy Days. Amount. from Hormal, 
in. in, 
Sumburgh .. 18 2.99 0.63 more 
Scilly .. a 18 2.17 0.30 less 
Valentia 21 4.05 0.18 ,, 
Yarmouth .. ll 0.85 2.04 ,, 





The daily general directions of the winds over 
these islands give a resultant from W. by S., of 
moderate force and nearly normal. The weather 
notations indicate clear days to have ranged be- 
tween 8 in the east and 4 in the west; overcast 
between 10 in the east and 18 in the west district. 
Mist, or fog, was reported on 5 days in the south- 
west of England. The mean temperature of the 
air at 8 a.m. Greenwich time for the entire area of 
the British Islands at sea level was on the 2nd 
55 deg., 13th 61.5 deg., 16th 57 deg., 19th 62 deg., 
23rd 57 deg., 26th 60 deg., 28th 57.5 deg., 3lst 
59 deg., which show the principal fluctuations. 
The highest temperature, 91 deg., was reported at 
Greenwich on the 14th, in sunshine 154 deg. ; on 
the 21st, the maximum in the shade was 90 deg., in 
sunshine 153 deg. ; and each of these days was 
10 deg. above the average. Temperatures above 
80 deg. were recorded there on 12 days. In con- 
trast with these hot days the 16th was 9 deg. below 
the average, maximum only 58 deg. and in sun- 
shine 62. The lowest temperature, 35 deg., was at 
Braemar on the 25th. 

On the 7th a series of thunderstorms occurred 
over central England. The Ashmolean Museum at 
Oxford was strack by lightning, and the roof set 
on fire, but no great damage was done. A thunder- 
storm occurred in north-east England on the 24th. 
The greatest atmospherical pressure, 30.4 in., was 
on the 16th, a gloomy day, a sudden change to cold 
with a harsh north wind, resembling July 11, 1888, 
when snow fell. The least pressure, 29.55 in., 
occurred on the 4th and 26th. The measurement 
of rain on the 9th was 1.21 in. at Holyhead, 
1.39 in. at Donaghadee, 1.08 in. at Parsonstown, 
1.15 in. at Belmullet ; 10th, 1.24 in. at Holyhead ; 
25th, 1.15 in. at Scilly, 1.38 in. at Pembroke, 
1.18 in at Donaghadee, 1 79 in. at Parsonstown ; 
26th, 1.46 in. at Malin Head, 1.01 in. at Aber- 
deen, 1.09 in. at Wick. On the 29th a small cy- 
clonic disturbance threatened north-west Ireland 
all day, but by next morning had traversed the 
country ina S.E. direction to Waterford. The hot 
sunshine and dry air caused the corn to ripen 
quickly, so that harvest began in mid-month, 
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notably in south-east England, where the rainfall 
was very scanty, and dust-laden air was- prevalent. 
The duration of sunshine at London was 198 hours, 
greatly exceeding the average; at Aberdeen 125, 
Parsonstown 146, both slightly less than the aver- 
During the five weeks ending August 1, the 
duration of bright sunshine, estimated in percent- 
age of its possible amount, was for the United 
Kingdom 37, Channel Islands 57, south Eng- 
land -51, south-west England 48, east England 
46, central and north-west England 36, north-east 





England 35, south Ireland 32, east Scotland 
30, north Ireland 24, north Scotland 21. The 
metropolitan death rate was 22 per 1000 per 
annum, and rising. 





NEW ZEALAND TIMBER. 

THE efforts recently directed from the Colonial 
Office to stimulate interest in trade between Britain 
and the distant parts of the empire are commended 
upon all hands, yet little that is practical seems to 
result. Time and again it has been shown that the 
empire is self-supporting, that all wants may be 
supplied from one or other of the countries con- 
stituting the Queen’s extensive dominion ; but 
some measure of encouragement is needed. Poli- 
tical economists are doubtful of the propriety of 
this help taking the form of a differential tariff, 
although this is commended by many responsible 
statesmen ; and so one can only fall back upon 
such service as the Imperial Institute can render, 
It, however, lacks vitality; and the samples of 
colonial produce and manufacture suggest the 
antiquity of a museum, rather than active commer- 
cial propaganda. That this feeling is deepening 
is evidenced by the proposal mooted in colonial 
circles to have the offices of the Agent-Generals 
for the Colonies in one large building in the 
heart of the City. The change of venue from 
Westminster can be commended because the func- 
tion of the agent-general is as much, if not more, 
commercial than political ; and certainly if even a 
more aggressive business 7¢gime were also intro- 
duced, the results would be most beneficial alike 
to the colonies and to Britain. 

Our aim should be to increase our imports from 
the colonies, as this is the most certain method of 
adding to our exports thither. That this is pos- 
sible an examination of our foreign trade returns 
clearly shows. From the United States and Russia 
much of our food supply is got, which might as 
cheaply and certainly be got from Canada, Aus- 
tralia, and India ; but it is scarcely necessary to 
amplify on these points, it has been so frequently 
done. Our purpose rather is to write on the splen- 
did opportunities for introducing timber from New 
Zealand, a trade which has long been urged, but 
with indifferent success. Sir Westby B. Perceval, the 
agent-general, and Mr. James Freyberg, the timber 
expert sent by the New Zealand Government to 
educate British opinion on the suitability and 
durability of the wood, are making some impres- 
sion. Messrs. Denny, of Dumbarton, have tried 
kauri pine in ships ; ina church at Peebles, and 
in St. Michael’s, Croydon, the same wood has 
been used. Other isolated instances might be 
given ; in 1894 about 5000 loads of kauri were 
imported, the freight being from 30s. to 32s. 6d. 
per load—but before any extensive import trade 
can be established it is necessary that large consign- 
ments should be sent to the markets here, for 
the New Zealanders can scarcely expect orders to 
be sent months in advance, when wood in competi- 
tion is ready to hand. This has only recently 
been recognised, and the stocks in London, Liver- 
pool, and the Clyde run to between 500 and 800 
loads in each centre. 

The immense supply and the satisfactory quality 
are undoubted. The area of forest land exceeds 
20 million acres, nearly a third of the total area of 
the colony, South Auckland, Wellington, and 
Nelson being the principal forest districts ; but the 
export trade is as yet small, under 30 million 
superficial feet, and, moreover, it has been decreas- 
ing, probably in some measure owing to commer- 
cial depression. Eight years ago 434 million 
feet were exported, the difference in value being 
70,000). The comparatively small export trade is in 
part due to the colonists themselves. At the forests 
their methods are in many cases still primitive, 
and the instances of mills equal in resource 
to those in America, Russia, and Scandinavia 
are few, and are mostly in Auckland. In 
most instances the process is to clear the scrub 
for a width of 25 ft. to 30 ft., to trim 
the trees and then fell them, sending the 
logs down an incline by timber jacks into 4 
creek, whence they float along to booms. Fre- 
quently costly dams have to be constructed against 
the dry season, and then by floods the logs are 
rushed along at intervals. Occasionally the harvest 
of logs is carried to sea by the breaking of the 
boom, and often there is great breakage. Now 4 
tramway or overhead cableway would not be more 








expensive, and, in addition to constant communi- 
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cation, would insure no loss and little breakage. 
These are gaining in favour in the southern parts 
of the colony, where timber rails as well as sleepers 
are used and horse haulage is adopted. Sometimes 
light steel rails and steam motors are substituted. 
In cases of tramways it is not considered profitable 
to haul logs from a greater distance than 10 chains 
on either side of the tramway. Economy in such 
cases is slowly bringing about a change. Now 
there are 250 mills turning out yearly 162 million 
superficial feet of sawn timber, in addition to 30 
million superficial feet of dressed floorings and 
joinery every year. 

The kauri tree grows to a height of 100 ft., 
with a diameter of 12 ft.; in one case the dia- 
meter of a 4000 year old tree is 24ft. The rimu 
and matai shoot up to 80 ft., the totara 100 ft., 
and the white pine attains a height of 150 ft. 
Kauri, as we have shown, is the yan known of 
New Zealand woods in this country, and lots of 
12in. to 14 in. wide brought recently 2s. 4d. per 
foot, and 34-in. planks 4s. 3d. per foot. The great 
advantage is the large size; planks 4 ft. and 5 ft. 
wide and over 20 ft. in length can be got without 
shakes ; it takes varnish well, and many of the 
early houses in Auckland made of this wood, show 
no signs of decay. The British Admiralty had tests 
made to determine transverse and tensile strength. 
English 93k was taken as the standard (1.000), and 
it was found that the relative transverse strength 
of pitch pine was 1.109, of Dantzic fir 1.087, kauri 
coming third at .892, Canadian spruce next .831, 
Canadian red pine .810, Russian larch .776, Riga 
fir.744, The breaking weight of the first three 
was 262 lb., 219 lb., and 204 lb. per inch respec- 
tively, the last-named being kauri pine. The tensile 
strength was tested by hydraulic press on pieces 
2 in. square by 30 in., and in this case kauri came 
second, pitch pine being first at .616, kauri next 
at .600, Russian larch .555, while the breaking 
weights were respectively 4666 lb., 4543 lb., and 
4203 lb. For street paving kauri is specially suited, 
and we are glad to note that it is being tried by St. 
Pancras, Islington, St. Margaret’s, St. John’s, 
Westminster, and other metropolitan boards. 

Rimu, or red pine, is another wood which should 
be of use in Britain. It grows more extensively 
than kauri, although much slower. The specific 
gravity is .550 to .644, and its weight from 34. 28 lb. 
to 40.11 lb. per cubic foot, there being seven 
specimens growing in New Zealand. The breaking 
weight is 350.88 lb. per square inch. It has been 
used for sleepers and shipbuilding. Again, there 
is honeysuckle, which is non-combustible. Forests 
have fired, and honeysuckle has only been blackened 
and slightly charred. For this reason it is used 
for mantelpieces. Again, it is beautifully marked, 
and is used for picture frames. It takes a fine 
polish, and altogether is specially suitable for fur- 
niture and inside decorative work. The specific 


gtavity is great—.785. The weight is 48.92 lb. | pag 


per cubic foot, while the breaking strength is 
161 lb. But it is scarcely desirable to enter into 
the properties of all the classes of timber. Our 
purpose is attained in thus indicating three of the 
prominent varieties, and we hope, if only for 
patriotic reasons, that a larger measure of success 
will attend the effort to extend their use in Britain. 
But the colonists must adopt the most efficient, and 
therefore the most economical, means of produc- 
tion and transport, and meet the market's needs in 
anticipation ; and above all, while working vigor- 
ously for present success, heed must be paid to the 
a by planting as abundantly as the timber is 
ewn, 
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Anerikanische Brau-Industrie auf der Weltausstellung in 
Chicago, Von Franz ScHWACKHOFER. Vienna: 
Verlag der KK. Central Commission. 

“ROFESSOR SCHWACKHOFER’S reporton brewing inthe 

United States is a very superior compilation, which 

will have a lasting value. It is one of the official 

papers published by the Central Exhibition Com- 
mission of Austria. The announcement of a Colum- 
bian Exhibition was there at first received with 
indifference. There was an unmistakable exhi- 
bition-fatigue. The impulse then came chiefly 
from quarters interested in artistic pursuits and 
trades. A large and representative committee 
Was formed, and the Archduke Karl Ludwig 
accepted the protectorship. Of the 112,240 








square feet. granted to Austria, 98,700 square 
feet were taken up, and although Austria did 
not raise a Government building, some firms, 
and especially ‘‘Old Vienna,” did excellent business. 
Altogether Austrian goods of the value of 24 million 
dollars were disposed of during the World’s Fair. 

Mr. Franz Schwackhéfer, professor of chemical 
technology, and chief of the experimental station 
for brewing and malting in Vienna, was sent over 
to study and to report. In the Exhibition itself 
he found very little to attract his attention. Of the 
gigantic development which the brewing industry 
has taken in the United States within the last three 
decades, the Fair gave a very poor picture. Some 
firms had erected magnificent pavilions. The 
Pabst Brewery Company, of Milwaukee, exhibited 
a model, 8 ft. square, of 22-carat gold, of their 
works, said to represent half a million dollars. The 
Anhiuser-Busch Company contented itself with 
a terra-cotta model, others with trophies of casks 
and bottles ; but of scientific or technical interest, 
next to nothing. Seventy firms, of all nation- 
alities, took part in the beer competition. Austria 
did not participate in this competition, but four 
Austrian brewers sent malt and barley, which were 
awarded premiums. Only one American firm did 
the same. Malt substitutes and hops were largely 
exhibited, also by seven Austrian firms. Ma- 
chinery, particularly refrigerators of imposing 
capacities, were distributed all over the grounds ; 
of special machinery there was little to be seen. 

Professor Schwackhiéfer, therefore, started on a 
private round. He visited 21 breweries, malt 
works and engine works which make specialities of 
brewing machinery, a great number of minor 
establishments, spent several days in some of 
the larger works, and met everywhere with the 
greatest courtesy and readiness to answer inquiries. 
He could not have discharged his obligations in a 
better way than by publishing this report, which is 
a concise compendium on the technics of American 
brewing, profusely illustrated, crammed with dimen- 
sions and details, descriptive everywhere, rarely criti- 
cal, never indulging in general commonplace com- 
parisons, and complete down to the price of a glass 
of ale and the latest corkscrew. That the American 
brewers are largely indebted to their Austrian col- 
leagues, or, in a certain sense, masters, may have 
occurred to him; but he does not say it. The 
obligations are mutual; we all learn from 
one another. The author did, of course, pay 
special attention to what might prove worthy of 
imitation. He finds a good deal to praise and some 
things to blame : for instance, the very superficial 
cleansing, sorting, and grading of the barley, which 
is responsible for a good deal. English brewers 
wash the barley carefully, in an antiseptic often, to 
remove the most dangerous enemy, the mould germ. 
That trouble is not often taken in America, it 
appears. The text comprises 130 large octavo 
es, Of the 60 plates, some are folded six times. 
Theyare all folded in, so that the reader may examine 
them whilst following the text. Type and general 
arrangements are excellent. There is a good index ; 
the language is clear, concise, not in the least 
professorial. One thing the author might have 
done more fully: he might more frequently have 
stated the terms by which special tools, devices, and 
processes are known in the United States. 

The volume is divided into several sections: A, 
Malting ; B, Brewing; C, Description of Breweries ; 
D, Refrigerating Machinery ; E, Boilers. The last 
two sections are the joint work of Professor 
Schwackhofer and of Mr. F. Krauss, Inspector of 
Boilers in Vienna, who had specially inquired into 
these two branches on a previous visit. 

Two-thirds of all breweries use purchased malt, 
there being 253 malt works in the United States, 
and 23 in Canada. Whilst in Austria most brewers 
store their own grain, the American railway and 
shipping companies place their elevators at disposal 
at the moderate charge of 1 cent per month per 
bushel. By means of steam shovels, a car load of 
500 bushels can be discharged in 15 minutes, and 
raised to the top storey, in which the whole load 
falls through a common hopper on one of two 
scales, from which rubber belts convey the grain 
to the silos. These belts, of 5 ft. width, run on 
wooden rollers. At the proper place a scraper, 
with a side funnel is interposed, also on rollers, 
feeding the grain directly into the silos, some of 
which have 60 ft. depth. There is little danger of 
spontaneous heating in the dry atmosphere. If 


any should ovcur, one silo is emptied into another, | 





or the grain passes through one of the apparatus of 
Mr. F. H. C. May, of Buffalo, in which the grain 
falls from one inclined plane on to another, met 
by a current of warm air, and, finally, through a 
cool box. A full silo is plugged with a number ; 
there is little booking. 

Most malting is done on the pneumatic plan, 
systems Galland and Saladin ; Tépfer’s syatem is also 
in use. Thebarleyis steeped in water of deg. Fahr. 
(the author gives all temperatures in Réaumur) 
for 56 or 60 hours, the water changed every 12 
hours, then heaped up for. 15 hours, and spread on 
the floors. The sparging is done by atomisers. 
In the malt kilns only anthracite is burned ; the 
drying takes place in layers of 14 ft. depth, which 
are turned by means of worms, both hot and 
cold air being, of course, supplied. The barley is 
on the whole of inferior quality, the grains long and 
narrow, 1000 corns weighing between 27 and 33 
grammes, with a purity varying between 96.5 and 
99 per cent., whilst the Austrian barley grains 
of 1893, the same year, weighed between 36.7 
and 48,2 grammes, and had a minimum purity of 
99 per cent. 

The official statistics on the beer consumption, 
quoted here, are amazing. In 1870 the consump- 
tion was 6.57 million barrels, 5.31 gallons per head 
of population ; in 1880, 13.35 and 8.26 respectively, 
in 1890, 27.56 and 13.67; and in 1892, 31.82 
million barrels, equivalent to 15.10 gallons per 
head. The consumption of wines and spirits Sis 
remained fairly stationary, since 1875 at any rate. 
In 1870 each inhabitant swallowed on an average 
0.32 gallon of wine, 2.07 of spirits; in 1875 0.46, 
and 1.50 gallons; 1885, 0.39, 1.26; 1892, 0.44, 
1.50. This quantity of beer was brewed in 651 
works making their own malt, and in 1086 breweries 
purchasing their malt from 264 malt works; in 
this last number Canada figures with 13 malt manu- 
factories. This gives a total of 1737 breweries, of 
which one produced over 1,000,000 barrels during 
the year 1892, one each over 700,000 and 600,000 
barrels, 729 between 1000 and 5000, and 486 less 
than 1000 barrels. 

Raw grain, that is, chiefly maize or Indian corn, 
is so universally used as malt substitute, or ad- 
junct, that the non-maize beers may be regarded as 
specialities. The maize is generally so-called horse- 
tooth maize, raised particularly in Indiana, Illinois, 
and Nebraska, characterised by a flat, pale yellow, 
translucent grain with a peculiar indentation at the 
upper end, which has given rise to the name. This 
Indian corn contains several per cent. of an oil, 
concentrated in the germ which is unfortunately 
large, making up about 0.1 of the whole weight. 
The oil is considered objectionable ; it imparts a 
rancid taste to the beer, says the Austrian’ expert. 
This is rather strongly expressed, and the adjec- 
tive is probably to be taken in its distinctive 
sense, although many new comers have to acquire 
the taste for American beer. Some authorities 
question the guilt of the oil; but’ everybody 
is anxious to remove the oil, and the value of 
a maize is greatly influenced by the percentage 
of oil. Of 577.samples which Messrs. Wahl and 
Henius, of Chicago, analysed in 1893, 10 yielded 
from 0.2 to 0.5 per cent. of oil, 102 up ‘to 
1.0, 256 up to 2, 142 up to 3, 46 up to 
4, and 10 above 4 = cent. As arule, an Indian 
corn with more than 2 per cent. of oil ‘will be 
rejected. Many works are devoted to the prepar- 
ation of brewing maize, the products passing as 
hominy, cerealine, crystal rice, maizeline, frumen- 
tum, &c. Hominy is the coarsely ground maize 
which is sifted into grits, meal, and husks ‘of 
various fineness. The percentage of water, 11 on 
average, is another important factor. Although 
terms like rice butts, rice boilers, &c., are still in 
use, rice, wheat, &c., have practically disappeared 
as malt substitutes; sugars, glucose, maltose, 
gallisin, &c., concern more the’ finished beer. In 
Austria maize is hardly likely to make friends, as 
neither the climatic conditions (for the special kind 
needed), nor the decoction method in use there, 
nor the import regulations are favourable. The 
whole question of maize as a substitute or adjunct for 
malt has been treated by Dr. Wahl, of Chicago, in a 
book on ‘* Indian Corn in the Production of Beer,” 
Washington,’ 1893, to which Professor Schwack- 
hofer makes frequent references. 

American malt mills are generally advertised as 
non-explosive. The dry atmosphere may account 
for some explosions. The author is inclined to 
ascribe a great part of this trouble to the very im- 
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perfect cleansing of the barley and of the malt. He 
describes four different mills designed to prevent 
explosions. Three inventors, Messrs. Kaestner, 
Wagner, Dobler, encase the grinders in some way, 
or separate them from the conveyors. Mr. Parson 
extinguishes any flame by injecting steam, the 
explosive wave disengaging the respective lever 
and valves. Magnetic separators are combined 
with most types of mills; dust collectors (Behrn) 
are also frequent. The boiling of the maize takes 
place at ordinary pressure, or at a pressure of about 
two atmospheres (Frisch, Rach). The latter method, 
an adaptation from the spirit industry (Holle- 
freund, Henze), does not appear to offer particular 
advantages. As the infusion method prevails, there 
is no boiling of the mash, but only of the wort, which 
is done in strong coppers of up to 450 barrels capa- 
city, with steam of 35 1b. pressure. The hop ex- 
traction is carried very far, too far, perhaps, in some 
of the aroma condensers, which are apt to intro- 
duce undesirable constituents into the extract, and 
which are difficult to clean, though otherwise work- 
ing well (Theurer). Lupulin extraction, by means 
of hot wort, is also resorted to. After describing 
several mash processes, stating quantities, hours, 
temperatures, &c., the author passes to the com- 
bined cooling and aération of the wort, which is 
effectually achieved by atomisers, little turbines 
actuated by the hot wort (Fischer), or valves pro- 
ducing a conical spray (Hanford-Stanford). Such 
appliances require very considerable cooling areas, 
which are afforded by copper pipes through which 
cold water is circulating, or by coppered steel pipes 
charged with ammonia. Several of the larger 
breweries (Pabst, Schlitz, &c.) use the wise precau- 
tion of cooling in large glass chambers, ventilated 
with filtered air. The yeast is not rarely distributed 
by means of injectors, some of which the author 
unfortunately found neatly polished and nickeled 
outside, and in the crude state inside. Where 
pure yeast is not employed, the yeast is washed 
every two months with an alcoholic solution of 
salicylic and benzoic acids, 160 grammes of each per 
litre of alcohol, kept separately. In worts rich 
in maize, the yeast is likely to degenerate. As the 
Americans like sparkling ales, or, at any rate, a 
beer with a good frothy head, the bungs have to be 
provided with a pressure regulator (‘‘ Eureka ” bung 
valve), one of which devices will suffice for a 
number of barrels. These strong bungs neces- 
sitate particular bung extractors. 

A good deal of the beer is carbonised, that is, 
impregnated with carbonic acid, the beer and 
the acid meeting in coils, both under same 
pressure (Schneible); Strobacus and Wackenhuth 
effect the absorption in chambers. Pfandler’s 
vacuum fermentations had, in 1893, already been 
introduced into more than 50 breweries with an 
output of more than 3,000,000 barrels. The object 
is to shorten the period of after-fermentation. 
After passing through the ordinary fermentation, 
the liquor enters at a temperature of 37 deg. Fahr. 
into a vertical steel cylinder consisting of several, 
from three to five, ring-plates tightened by rubber, 
of from 85 to 135 barrels capacity. The cylinders 
rest on iron feet with ieialing screws. As soon 
as the froth has settled, the pressure is reduced b 
about 20 in. of mercury ; the carbonic acid whic 
retards the fermentation escapes, so that after 
about eight days the beer may be drawn off, 
roused, fined three days later, bunged and racked 
after another four days. In Hummel’s process, 
which the author studied in the Phoenix Brewery 
at Pittsburgh, and also in Philadelphia, the fer- 
mentation is carried on entirely in vacuum cylin- 
ders, of which the firm mentioned possesses 26, 
each of a capacity of 110 barrels, which corresponds 
to 92 effective barrels. The wort, cooled to 48 deg. 
Fahr., is mixed with yeast, and 36 hours later 
charged into the cylinders, where evacuation at 
once commences, the renewal of the filtered air 
being regulated so as to maintain a vacuum of about 
10 in. As the carbonic acid given off during the first 
stages is very diluted, and as there is, moreover, 
abundance of this acid, the gases are first allowed 
to escape. Afterwards the carbonic acid drawn 
off is cooled, compressed, and utilised for im- 
pregnation at a pressure of 33 lb. The tem- 


perature of the fermenting liquor should not 
rise above 50 deg. Fahr. As there would be strong 
effervescence and frothing when the beer is. run 
into the butts, the latter are connected with the 


been stored for two or three months. The taste is 
pure, a little different, however, from that of 
ordinary beer. The aération period has something 
to do with the taste ; how the time should be regu- 
lated has not yet been ascertained. The transport 
casks, of a capacity of half a barrel mostly, are 
made of white oak with six hoops ; hogsheads 
have also six hoops, only the smallest casks of one- 
eighth barrel four hoops. Not all the casks 
are pitched. The author found the pitch melter 
of Mr. Zunner, of Boston, very practical, and 
observed in the rest as much smoke as near the 
Danube. Many casks are simply lacquered; in 
that case a little spruce pitch is dropped into 
the wort for the benefit of customers who are un- 
happy without that by-taste. All beer is filtered. 
The bottling is a very important branch, as bottled 
American beer travels all over the colonial world. 
The Joseph Schlitz Brewing Company, in Mil- 
waukee, can fill about 70,000 bottles a day. The 
bottling department may not have any pipe con- 
nection with the brewery, unless special meters are 


officers. Of bottle-cleaning machinery, the author 
was most impressed with the apparatus of Mr. F. 
E. Anderson, of Chicago, which cleans the bottles 
both inside and outside. It is a wheel with 16 
holders on the circumference, each for two bottles 
of any size. The lower part of the wheel dips into 
the warm soda lye. The attendant has simply to 
take two clean bottles out and to replacethem. The 
machine then automatically makes one-sixteenth of 
a revolution, rapidly revolving brushes enter into 
the bottles, whilst the pair above is being rinsed by 
water jets, finally with pure water under pressure. 
A great many other cleaners are described and 
illustrated, and the author bestows similar attention 
on corks and corkscrews. Of these we should like 
to mention the short corks of the Milwaukee Im- 
proved Bottle Company, which are held down by 
a groove in the neck, which they fill, and the clever 
device of the Crown Cork and Seal Company, of 
Baltimore. They do without a stopper. A cork 
plate covers the mouth, and is capped by a piece 
of sheet metal, whose edge one stroke of a punch 
adorns with 24 marginal folds. These bottles are 
eaid to withstand a pressure of 150 lb. 

The next section describes and illustrates some 
of the largest breweries, with their palatial buildings, 
mostly erected in iron and stone only, and, for the 
sake of comparison, asmall brewery, sevenaltogether. 
Plans are given, and the process briefly explained. 
The Pabst Brewing Company, of Milwaukee, now 
the largest on the earth, supplies 1} million barrels, 
could turn out 2 millions, and employs 1500 men. 
The methods in use at the Joseph Schlitz Company, 
of the same town, which embody several special 
features, are more fully explained. The Anhiuser- 
Busch Company, and the National Brewing Com- 
pany, both of St. Louis, Mo., can boast of the most 
splendid buildings, designed by Mr. E. Jungenfeld 
and by Mr. Maritzen. The Consumers’ Brewery, 
of New York, architect Mr. Otto Wolf, may claim 
to be the most harmonious plant, having been built 
in 1890 only. 

The next two sections, the joint work, as we 
mentioned already, of Professor Schwackhéfer 
and Mr. F. Krauss, are devoted to refrigerating 
machinery and boilers. Refrigerators have, in 
the United States, grown into an importance 
which they will hardly ever attain in Europe, 
not only on account of these vast breweries, of 
course. St. Louis and Denver possess already com- 
panies which distribute artificial cold. So far as 
breweries are concerned, natural ice does not count. 
They have machine ice, and mostly ammonia com- 
pression machinery. The first artificial ice which 
was seen in the United States was made by an ether 
machine, designed by Professor Twining, of New 
Haven, Conn., in 1855. These machines did not 
long remain in the field. They were replaced by 
Carré absorption and Pictet compression machines, 
which now make up about 10 per cent. of the total 
plant. The great bulk are ammonia machines, not 
so much Linde machines directly, although they 
are well known and spreading, but a special 
Americantype. In the Linde type, moist ammonia 
vapours are drawn off, and dried by the heat of 
compression. The American type sucks up dry or 


interposed, open to the inspection of the Customs | 


| author. 


Vacuum beer, as a rule, has undergone a cooling may be effected by means of circulat- 
more complete fermentation than beer that has/|ing cold brine, as is customary in Europe, or by 


| letting the ammonia evaporate in the pipes 
distributed all over the building. The ad- 
|vantages of the first mode are, that the pipes 
_can easily be kept tight, require little care, will 
|store up the cold, and that little ammonia is 
/needed. In the latter mode, the cold is rendered 
directly useful, the plant is simpler, less pipes are 
required, and the temperature can more rapidly be 
|changed and regulated. This summary may be 
| questioned. Many of the works supply both can 
jice, and plate or block ice. To produce the 
former, the condensed water of the engine, 
generally a one-cylinder engine, is frozen in cans, 
|and afterwards warm water poured over the can 
to let the cake slip out. Multiple-expansion en- 
gines working without condensation would not be 
suitable in this case. The plate ice is produced by 
letting water run down the one side of vertical iron 
walls, which are cooled on the other side. These 
plates, which are made in dimensions of 15 ft. by 
8 ft. by 1 ft. and thicker even, show a clear trans- 
| parent ice, not brittle, with noticeable cleavage, 
which can be produced from any good water with 
the help of the more economical multiple-expan- 
|sion engines. Many works supply both kinds of 
_ice, and will cool on the indirect plan (brine), or on 
| the direct expansion plan. The authors give details 
about the De la Vergne Refrigerating Machine 
Company, of New York, one of the first, 
and since 1880 the most successful in the field, 
|which has supplied more than 300 brewing 
establishments ; the Arctic Machine Manufactur- 
ing Company, of Cleveland, O.; and the Buffalo 
Refrigerating Machine Company. . These works 
make plate ice directly without using a cold brine, 
the plates being fixed between the ammonia coils, 
and being thawed by warm ammonia vapour from 
the condenser. The Frick Company, of Waynes- 
boro, Pa., another very active firm, owns the 
Smith patents for the manufacture of plate ice 
with the help of brine, whilst the Diamond Ice 
Factory, of Wilmington, Del., work the Pusey 
patents for the direct freezing of plates. There 
are further described, among others, 12 altogether, 
the Hercules Ice Machine Company, of Aurora, 
Ill.; the York Manufacturing Company, York, 
Pa.; the Vilter Manufacturing Company, of Mil- 
waukee, whose machines resemble the Linde 
machine, and may be said to occupy an inter- 
mediate position between the European and the 
American types, and the machines of Messrs. 
Westinghouse, Church, Kerr, and Co., of Boston. 
They are built according to the patents of Messrs. 
Hodges and Havenstrite, differ from the others, 
and are specially designed for various outputs 
according to requirements; theyconsist of groups of 
16 vertical tubes each, to be shunted in as desired, 
each group for 2 tons of ice. The absorption 
machines, manufactured by 12 firms, are all of the 
Carré type. 

As regards boilers, the authors consider the 
Americans backward, strangely so, indeed, remem- 
bering the vast strides that have been made in 
everything appertaining to engineering. Great as 
the Americans are on the whole in special machi- 
nery, their boilers appear very much of one 
pattern, horizontal, usually with tubes, cheap, 
easy to heat and to manage, but not economical, 
difticult to clean and to repair, often to be re- 
paired, not over safe, and small asarule. These 
dicta, which are not so condensed in the book, 
differ so markedly from the reserve generally 
observed in this volume, that we may be justified 
in attributing them to the pen of the joint 
An exception is made in favour of the 
electric lighting plants, in which, of course, 
economy in fuel is a matter of the first im- 
portance. The authors regret the absence 
of uniform boiler regulations, and object 
to the unit, a one horse-power boiler. But 
they find also a good deal they approve of, 
the Roney stokers and the Pop safety valves, 
for instance, and we do not think that the 
detailed descriptions and diagrams will disappoint 
the reader. The water is, in most cases, sup- 
plied by Worthington pumps, but the Pohlé 
pumps begin to vie with them. In these pumps, 
compressed air is introduced by a side pipe at the 
bottom of the well pipe. The air bubbles rise, 





superheated vapour, and absorbs the heat of com- 





carbonic acid pipes, so as to produce a counter- 
pressure. 


The provers occupies 20 or 26 days. 


in the construction of the compressor. 


pression by water or oil. The chief oonanggcaa 
e 


and the pipe becomes -filled with alternating 
columns of air and of water, so that an inter- 
mittent water jet is thrown out. If the air pipe 1s 
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made central to the well pipe, and an air chamber 
provided at the top, the water issues in a con- 
tinuous stream. These pumps have no valves, and 
are not likely to fail. Theauthor refrains from any 
résumé of his impressions. 
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NOTES. 
UNDERGROUND CABLES IN THE STATES. 

In a paper recently read before the Engineers 
Club of St. Louis, Mr. E. J. Spencer gives an in- 
teresting description of the progress of conduit 
wiring in the United States. It is curious to note 
that in 1832, at almost the outset of his experi- 
ments, Morse constructed a conduit consisting of five 
miles of leaden tube, through which were drawn 
four copper wires covered with varnished cotton. 
The insulation was, however, too imperfect for the 
line to be worked. Later attempts to lay under- 
ground or submarine cables also failed. In par- 
ticular during the War of Secession a Union frigate 
remained for four hours immediately over a mine 
connected by cable with the shore. All efforts to 
blow up the ship, were, however quite unavailing, 
owing to the bad quality of the cable. The first 
cables successfully used in the States were im- 
ported. The advent of the telephone in 1878 
greatly increased the number of overhead wires. 
This was followed a little later by the electric light. 
and the heavy currents and high potentials then 
required proved a source of great danger to the 
public, and of serious inconvenience to the tele- 
phone companies. A demand then arose forthe bury- 
ing of the wires, but was resisted by the companies 
on the ground of the expense involved, which was 
estimated at ?d. per foot for an overhead line, and 
3d. per foot for the conduit system. The latter 
figure is now nearly doubled in current American 
practice. In certain cities, as at Brooklyn, the 
lighting mains were placed in subways, but with 
unsatisfactory results, and up to 1888 there had 
been no instance of the successful use of an under- 
ground system for arc lighting. The number of 
overhead wires there continued to increase, until in 
some of the streets of New York there were no less 
than three lines of poles, carrying different sets of 
wires, along one side only. Some of these wires 
were, it is true, abandoned lines, which had never 
been removed. Accidents became so numerous 
that in October, 1889, Mayor Grant issued orders 
for the destruction of improperly insulated lines, 
but an injunction against this decree was obtained, 
which remained in force till December 13, 1889, 
when the Appellate Court decided that dangerous 
Wires were a public nuisance, and that the mayor 
was acting within his powers in ordering their 
removal. The work of demolition then commenced, 
and by January 1, 4772 poles, carrying 5615 miles 
of wire, were removed from the atreets. New York 
was left in darkness, and it was not until the middle 
of February that the first underground lighting 
circuits were put into use. Since then the opposi- 
tion of the companies to the underground system 
has diminished, and both in Chicago and Boston it 
— certain cases been adopted by them volun- 

rily. 

ARTIFICIAL PoTsTONE. 


There occurs in Norway, the Tyrol, North 
America, and other places, a bisilicate known as 
topfstein, potstone, lavezzi, pierre mollaire, so soft 
that there can be cut out of it vessels, which, when 
simply baked, are sufficiently firm for their purposes. 
The stone affords a useful lining for pans in which 
alkalies or alkali sulphides are to be fused. Dana 
describes the potstone as an impure soapstone. 
sisanee, W. Hempel and W. Jezierski, who have 

een experimenting with a view of producing an 
artificial potstone, characterise it as a mixture of 








talc, chlorite, and dolomite. The analysis yielded : 
SiO, 44.3 per cent.; CaO 3.4; Fe,0, 7.6; Al,0, 
4.3; MgO 20.7; NaO 4.7; Cl 0.2; H,O 10.6. 
The stone bears the heat of melting cast iron, and 
begins to flow at the temperature of melting steel. 
In fused soda, heated up to the melting point of 
silver test, specimens about 1 lb. in weight lost in 
an hour 0.4 per cent. by weight ; a piece of fire- 
brick lost 54 per cent. under similar conditions ; 
in a mixture of 100 parts of soda and 40 parts of 
sulphur the loss in weight of the potstone amounted 
to 0.2 per cent. The general constitution resem- 
bling that of a brick loam, experiments were started 
with 51b. of a Dresden loam, which, dried for 
several days near a boiler, gave off 15.5 per cent. 
of moisture, at the same time losing its plasticity. 
The dried powder contained: SiO, 72.8 per 
cent.; FeO, 4.04; Al,0, 10.5; CaO 0.26; MgO 0.31; 
Na,O 5.6; CO, 0.09; H,O 5.63. The loam was, 
therefore, far richer in silica and poorer in mag- 
nesia than the potstone. The magnesia was sup- 
plied as so-called magnesia secunda of the Stassfurt 
Works, a by-product of the preparation of hydro- 
chloric acid and chlorine from magnesium chloride. 
This Stassfurt magnesia contains about 84 per cent. 
of magnesia, 5 of alumina, 3.5 of silica, and 4 of 
water. Another substitute thought of, a dolomite 
from Ostrau, yielded about 5 per cent. of silica, 
CaO 27.86, MgO 16.84, CO, 42.35 per cent., and 
iron and lime in smaller proportions. It was 
clearly impossible to obtain a potstone by mixing 
this dolomite, the loam, and the magnesia. Various 
mixtures were hence prepared, with as much silica 
or as much magnesia as the potstone. Mixture I., 
aiming at the correct magnesia percentage, 142 
parts of loam and 100 magnesia, proved stronger 
against fusing alkalies and alkali sulphide even 
than the natural stone, but slightly less refractory. 
Mixture II., correct as to silica, was completely 
decomposed by the fusing alkalies. Now came 
loam and dolomite mixtures. A preparation con- 
taining as much silica as the potstone, baked at the 
heat of melting silver, gave a very firm stone, which 
lost only 0.05 and 0.01 per cent. in fused alkalies 
and sulphides, and which was hardly corroded by 
concentrated hydrochloric acid. The same stone, 
packed with charcoal in a graphite crucible, only 
showed signs of incipient fusion when the natural 
potstone was completely melted. This mixture of 
236 parts by weight of dolomite and 325 parts of 
dry loam would hence, as a lining, be superior even 
to the natural potstone. The materials are common 
and cheap. The furnaces or ovens could, as 
usual, be built in firebrick or dina stone and lined 
with this artificial stone. The most exposed parts 
could be covered with magnesia. The paper is 
published in the Chemische Industrie of May 1. 


SuBMARINE TELEGRAPH ENTERPRISE. 


During the past half-year the Anglo-American 
Telegraph Company’s screw steamer Minia was 
employed in repairing several of the cables con- 
necting Newfoundland with Cape Breton. The 
Minia was also employed by the Direct United 
States Cable Company in repairing a cable belong- 
ing to that company; the payment made to the 
Anglo-American Company for this service was 
24001. The expenditure made in the first half of 
this year by the Anglo-American Company in 
repairing cables was 12,6117. After providing for 
all other current charges and placing 12,000/. to 
the credit of the renewal fund, the directors were 
enabled to report a profit for the half-year of 
85,8031. The renewal fund, which stood at the close 
of December, 1895, at 624,266/., had been carried at 
the close of June, 1896, to 651,7011. The addition of 
27,4351. was made up as follows: Transfer from profit 
and loss account, 12,0001. ; interest on investments, 
9807/.; and profit on sale of securities, 56281. 
The Eastern Telegraph Company is still pursuing 
its policy of providing for new cables out of its 
reserve fund. In the first half of this year, for 
instance, an allocation of 70,530/. was made from 
the fund in reduction of the cost of the Aden and 
Bombay No. 3 cable. The expenditure made by 
the Eastern Telegraph Company at the charge of 
capital, for cables, land lines, stations, &c., stood, 
at the close of September, 1895, at 5,164,578/. ; by 
means of the transfer of 70,530). made from the 
reserve fund, the capital account was not increased 
during the past half-year. During the six months 
ending March 31, 1896, the company’s five mainten- 
ance steamers—the John Pender, the Chiltern, the 
Electra, the Mirror, and the Amber-were occu- 
pied ‘as. follows: John Pender: Repairing the 


Lisbon and Gibraltar No. 1 cable; and voyage to 
Sierra Leone to relieve the Eastern and South 
African Company's steamer Duplex. Chiltern: 
Repairing Aden and Bombay No. 1 cable, 
Suez and Suakim No. 1. cable, Suakim and 
Aden No. 2 cable, Suakim and Perim No. 1 
cable, Suakim and Perim No. 2 cable, Aden 
and Bombay No. 2 cable, Perim and Aden 
No. 2 cable, and Perim and Obock cable, also shift- 
ing shore ends at Perim, and repairing the Assab 
and Perim cable for the Italian Government, and 
the Aden and Zanzibar cable for the Eastern and 
South African Telegraph Company. Electra: In 
dock in London. Mirror: Repairing the Lipari and 
Salina cable, the Bona and Malta No. 1 cable, the 
Vigo and Lisbon cable, the Vigo and Caminha 
cable, the Lisbon and Gibraltar No. 1 cable, the 
Porthcurnow and Vigo cable, and the Porthcurnow 
and Lisbon No. 2 cable, also repairing the Tarifa 
and Tangier cable for the Spanish Government. 
Amber: Repairing the Porthcurnow and Lisbon 
No. 1 cable, also repairing the Valentia and 
Halifax cable for the Direct United States Cable 
Company. The cost of the five steamers for 
the half-year was 33,3731., but of this amount 
11,2951. was charged to foreign Governments 
and other companies, so that the net cost 
to the. Eastern Telegraph Company for the half- 
year was 21,077). Including insurance of cable on 
board ships, the value of the cable used for repairs, 
and sundry other expenses, the total outlay made 
by the Eastern Telegraph Company for the repair 
and renewal of cables for the six months ending 
March 31, 1896, was 33,9567. At the close of 
March, 1896, the Eastern Telegraph Company had 
766,063/. invested in the shares of other telegraph 
companies, viz., Eastern and South African, 
590,000/.; Direct Spanish, 45,383/.; African 
Direct, 75,000/. ; and Europe and Azores, 55,680/. 
The dividend received on shares for the first half 
of this year amounted to 33,915/. 





AMERICAN STEAM NAvVIGATION.—Messrs. Flint and Co., 
of New York, are arranging for the establishment of a 
new line of steamers from New York and Philadelphia to 
San Francisco, and possibly to Portland, Oregon. 





PrrsonaL.—Messrs. Holden and Brooke, Limited, of 
Salford, have acquired new works and a large piece of 
land at West Gorton, Hyde-road, Manchester, and are 
now carrying out various extensions and alterations with 
a view to early occupation, their present works having 
become inadequate to the increase in their business, 





Tue BUuLiurETIn oF THE INTERNATIONAL RAILWAY 
Coneress.—The June number of the Balletin of the 
International Railway Congress contains a paper on the 
“New State Railway Administrations in Austria,” by 
Albert Eder, of Vienna. The report of the sittings of the 
congress is continued, the subject under review being the 
construction and tests of metallic spe oe bridges. ‘There 
is a section of general intelligence, dealing mostly with 
American matters, 





‘THE ENGINEERING INDEX,” VoL. II.—We have re- 
ceived the second volume of ‘‘The Engineering Index.” 
This volume, together with vol. i., makes a complete and 
classified index to the important range of engineerin 
literature published in the periodical press for the past 1 
years. This work, begun by the Association of Engi 
neering Societies of America, is now being carried on by 
the Engineering Magazine in a more comprehensive form 
in its monthly review of the engineering press; these 
latter index notes will hereafter be republished annually 
in separate volumes, in continuous series with the two 
volumes of ‘*The Engineering Index” already issued. 
The price of vol. ii. of ‘‘The Engineering Index” is 
4 dols. Cloth, octavo, 474 pages. The publishers are 
the Engineering Magazine, Times Buildings, New York. 





LIVERPOOL AND HambBurG.—If implicit oredit is to be 
given to German statistics, Liverpool bas ceased to be 
the foremost port in Europe, having been displaced by 
Hamburg. Probably the competition of Manchester has 
has also weakened Liv a little—not very much, but 
still a little, Another reason assigned for the decline of 
a 4 a port is oe a of the _ oe 
upon the shipping entering and clearing. e Merse: 
Docks and Huber Board has conducted the affairs ot 
Liverpool in a massive and ——— fashion—just as the 
old Romans would have done 1700 or 1800 years ago, but 
it is a question whether the Board has been sufticiently 
economical, and whether the attendant result ha: not 
been an undue aggravation of port charges. Anyhow, on 
the showing of the Mersey Docks and Harbour Board 
itself, the trade of Liverpool fell off in 1895-6, On the 
other hand, the revenue of the Clyde Navigation last 
year was larger than ever ; the Clyde, in fact, beat the 
record. If Hamburg has me the foremost port in 
Europe, the result is partly due to the fact thatthe Ger- 
mans have more of a maritime people of late. 


Three large steamers are now in course of construction 
for the North German Lloyd, and one of these is to run 





from Bremen to Australia. Nothing is too large or too 
small in these days for the German mind, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., July 30. 

Business in iron and steel has declined to a still 
lower level. The steel billet manufacturers met to- 
day in New York to revise prices, in accordance. with 
the altered market conditions. Prices of all furnace 
and mill products have weakened, and consumers 
stand idly by and see the demoralisation without 
making hardly a purchase. Southern iron quotations 
have suffered most, some companies na been 
obliged to turn iron into money. It is probable there 
will be some thinly disguised forced sales during 
the next few weeks in northern iron, for current 
ee is in excess of consumptive requirements. 

rices of all products into which billets and slabs enter 
will be weaker in a few days, and the anticipation is 
that this reduction will be the signal for liberal 
autumn and early winter purchasing. Plates and shapes 
are needed in large quantities, but builders and engi- 
neers have hesitated for months to push certain classes 
of work until the unsettling iofluences at work in the 
iron trade had worked out their effects. It is pro- 
bable that early August prices will be bottom price for 


1896, and that after this small buyers of constructive | | 


material will find prices hardening in a fractional way. 
The western iron and steel mills will all resume soon, 
terms having been adjusted with the wage workers. 





THE “DRUMMOND CASTLE.” 
To THE EpiToR OF ENGINEERING. 

Sir,—In “ Consulting Engineer’s” letter in your issue 
of the 3lst inst., he asks if I want it believed that a 
greater pressure can be obtained after cooling than before; 
in answer, I would draw ‘‘ Consulting Engineer’s ” atten- 
tion to the following facts : 

‘ 1. That a static pressure is converted into a dynamic 
orce. 

2. That the pressure is dependent on the molecular 
speed of the steam. 

f 3. That steam possesses what is known as percussive 
orce. 

Now in our example of a boiler working at 150 lb. per 
square inch, the temperature of the water being 360 deg. 
Fahr., the moment a partial vacuum is formed in the 
steam space, the only reasonable conclusion that I can 
arrive at is that there is a momentarily greater pressure 
than existed before, and, under the circumstances, the 
safety valves would practically be of no use in relieving 
the boiler from the sudden strain it would be subjected to, 

Supposing we had a range of boilers the steam from 
which was used to drive several large engines, and that 
the main steam pipe was controlled by a stop valve which, 
for argument sake, could be shut instantaneously, thus 
disconnecting all the engines at once; would ‘‘ Consulting 
Engineer ” consider it safe, when the engines were 
running at full speed, to shut the valve? certainly 
should not, as there would undoubtedly be very grave 
risk of a catastrophe in the boiler-house, and why? 
Because the sudden stoppage of the flow of steam through 
the pipes would bring into play its percussive force. 
And yet “‘ Consulting Engineer” cannot understand how 
a greater pressure can be realised than previously existed. 
I certainly maintain that a greater pressure is created, 
but that itis only momentary. 

With regard to what would take place when the atmo- 
spheric pressure was reached, it seemed so self-evident that 
I did not allude to it. A vacuum begins to form, and 
when the final stage is reached the boiler would be subject 
to a collapsing pressure of 15 lb. per square inch + the 
head due to the depth of water in which the boiler lies. 

**Consulting Engineer” is quite correct when he says 
there is a vacuum in the flask; nobody would deny it, 
but I do not see that proves anything. What the ques- 
tion really turns on is whether the pressure created by the 
first rush of steam into a partial vacuum from water ata 
temperature of 360 deg. Fahr. is greater than the working 
pressure of the boiler, namely, 150 lb. per square inch, 
and this I have already dealt with in the present letter. 

T am, Sir, yours faithfully, 
R. W. Barnett, F.1.C, 

Southern Outfall Works, Crossness, Kent, 

August 4, 1896 





COPYING BLUE PRINTS. 
To THE Epiror oF ENGINEERING. 

Si1r,—Can some of your correspondents kindly inform 
us as to the cheapest, quickest, and most effective method 
of obtaining a copy of a blue printed drawing without 
tracing it? In our work we always make it a practice to 
prepare and retain for office purposes a blue print of all 
the drawings made. This is all that we personally re- 
quire, but ata subsequent date it frequently happens that 
our clients also want acopy. How is this best to be pre- 
pared, and in the most inexpensive way ? 

We are, your constant readers in Australia, 

PHILLIPS. ORMONDE, AND Co. 

169, Queen-street, Melbourne, Victoria, June 25, 1896. 





JOHNSON AND PHILLIPS’ ARC LAMP. 
To THE EprToR or ENGINEERING. 

Srz,—A peers ae f — made a statement to the 
effect that Brockie-Pell Arc Lamp, Limited, has been 
formed for the p of taking over part of our busi- 
ness, we shall be glad if by the courtesy of the Editor of 
ENGINEERING we are allowed to inform our customers 


avd friends that the compar referred! to Teaves our busl- 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports oy London Metal and Scotch Pig-Iron Warrant Markets.) 


May, 1896. 


June, 1896. 


‘Jury, 1896. 











(3633) , 
Note.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. 


The price of quicksilver is 


r bottle, the contents of which vary in weight from 70 Ib. to 801b. The metal prices are per ton, 


eavy steel rails are to Middlesbrough quotations. 








ness alone, taking over from us only Meesrs. Brockie and 
Pell, in whom we cannot claim to bave proprietary rights. 
The company, we understand, has been formed for the 
exploitation of certain of Mr. Brockie’s patents for which 
we did not see our way to make an offer, but our name 
did not appear in the prospectus, we have no interest in| 
the concern, nor do-we consider that our business in arc | 
lamps will be adversely affected by it. 
We are, yours faithfully, 
a JOHNSON AND PHILLIPS. 
Victoria Worke, Old Charlton, Kent, August 4, 1896. 





Tue Bartic CanAL.—It appears that between July 1, 
1895, and June 30, 1896, 14,175 vessels, of an aggregate | 
burden of 1,453,313 tons, passed through this important 
canal. The transit revenue collected in the same period 
was 44,800). . 

Lazsovr iN GUATEMALA.—The contractor for the con- 
struction of the Guatemala Northern Railway, finding 
it impossible to obtain native Guatemalan Jabour, is offer- 
ing attractive inducements to workmen from Mexico. 

ns accustomed to railway work are promised 10s. to | 
ll. per day, according to their reputation for skill and | 
industry, 


Tue Iron Ones or Sarem (Mapras).—In many parts 
of the British tvolontes an dovectieacies th’ ud extet | 








large deposits of iron ore which are not worked because 
it is cheaper to import the finished metal from England 
than to manufacture it on the spot. An example in 
point is found at Salem ras), where there are rich 
and abundant ores in the neighbourhood of extensive 
forests which could be utilised for the production of char- 
coal for smelting. In order to find whether it would be 
possible to utilise these ores, and to build up a local iron 


| Industry, there was sent last autumn, by the order of the 
| Secretary of State for India, to the principal technical 


institutions and Chambers of Commerce in the country, 4 
collection of printed papers bearing on the mineral re- 


| sourcesof Salem. These emanated from the Government 


of Madras, and comprised various letters and local re- 
ports. They were sent to this country to elicit informa- 
tion and opinion, and it was recommended that before 
any decisive steps were taken, they should be laid before 
an engineer experienced in the iron and steel trades, and 
having a knowledge of the methods adopted in Styria and 
North America where fuel is in use, In De- 
cember last Mr. Jeremiah Head, M. Inst. C.E., was in- 
structed to make an exhaustive investigation, and to 
report fully on the feasibility or otherwiee of the project. 
It is understood that his report was delivered to the India 
Office early in May, and that a copy has been sent to the 
Government of Madras. No doubt it will appear 10 
due course in their official a and will have an 
= nag to others than thove connected with Soutbern 
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THE LAUGHLIN-HOUGH DRAWING OFFICE TABLE. 





Tue Laughlia-Hough drawing office table is a 
Canadian invention, and ‘can be seen at 69, Aldersgate- 
street, London, E.C. As shown by the annexed 
engraving, it comprises an adjustable stand on which 
the board is placed. The height of the stand can be 
varied to suit the draughtsman, and when the correct 
adjustment has been made the stand can be firmly 
clamped by two hand screws working in slots. No T- 
square is required ; in place of it there is a parallel 
ruler running on guides, The parallelism is assured 
by means of two stretched cords of catgut running 
over a small drum at each end of a spindle reaching 
from one extremity to the other of the rule. Although 
we have spoken of two cords, there is really only one, 
which runs up one side of the stand, along the top, and 
down the other side, The ends of the cord are con- 
nected to screws by which one end can be paid out and 
the other taken in to bring the rule into agreement 
with the drawing should it get moved, or should a 
partly finished drawing be placed on the board. Asa 
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THE LOCKE DAMPER REGULATOR. 


good deal of the value of the apparatus depends on the 
rule keeping parallel to a given line as it is moved up 
and down the board, great care is exercieed in obtaining 
catgut of uniform diameter, and in procuring thoroughly 
seasoned wood for the drums, 

The drawing board is clamped to a turntable run- 
ning on acentral pinandonrollers. Beneath the turn- 
table there is a divided circle over which a pointer 
travels. A spring catch holds the board in either of 
two positions, 90 deg. from one another, while a clamp 
enables it to be immediately fixed at any angle. The 
board can be rotated with ease under the parallel rule, 
and set at any angle. This is very advantageous for 
architectural drawings ia perspective. The paper is 
fixed by spring latches at each corner of the board, 
pins not being required. 

These drawing tables are made in many different 
sizes, from those suitable for echool-children upwards, 
In a modified form they are used for making long 
plans or wall diagrams on continuous rolls of paper. 





WE illustrate on this page a damper regulator made 
by the Locke Regulator Company, of Salem, Mass., 
Which is claimed to give very satisfactory results in 
working. Automatic damper regulators are of ancient 
date, but the earlier types were unsuccessful, as the 
damper worked in jerks, being either completely open 
or entirely closed—a condition of affairs hardly con- 
ducive to the maintenance of a steady steam pressure. | 
The addition of an ‘‘overtaking ” valve motion has | 


overcome this objection, and a simple and effective form | 





\of this is embodied in the instrument illustrated, 
| and will be described later. Steam from the boiler is 


admitted to one side of a flexible diaphragm contained 
in the cylinder A. The pressure of this steam is 
balanced at the other side of the diaphragm by the 
weighted lever shown. At the middle of its length a 
link connects this lever with the rod operating a set 
of water valves working in the casing B, which control 
the supply of pressure water to the damper cylinder 
Cc. Should the steam’ pressure rise, water is admitted 





to this cylinder through the valve aforementioned, 
causing the piston to move up, thus partially closing 
the damper. To prevent the complete closing of this, 
a chain connects the damper piston-rod with a lever 
connected to the valve casing B, so that the rise of 
this rod is at the same time accompanied by a rise 
of the valve casing in question, which thus overtakes 
the motion of its valves, and shuts off the supply of 
water to the cylinder C. The valves in question work 
with extremely small friction, being entirely free from 
packing, staunchness of the joints being secured solely 

y the accuracy of the workmanship. If the steam 
pressure falls, on the other hand, the valves in ques- 
tion move downwards with the weighted lever, open- 
ing a way to the exhaust from the water cylinder C. 
The pressure here being thus relieved, the damper is 
opened by means of counterweights. The English 
agent for the instrument in question is Mr. James 
Neil, of 35, Walbrook, London, E.C. 





SAFETY VALVE FOR DOMESTIC BOILERS. 
TIME and again we have insisted upon the necessity 
of fitting pein. domestic high-pressure boiler with an 
efficient safety valve, and we have illustrated several 
varieties of valves which have been put forward for 
this purpose. We have pleasure in now presenting to 
our readers a valve of a new type, which seems to be 
excellently adapted to the purpose in view. It has 
one feature which it is most desirable should be pos- 
sessed by all apparatus designed to give warning of 
danger, that if it gets out of order it comes into action, 
and does not continue to indicate security after the 
time it has become unable to perform its functions. 
The valve is a disc of mica, sealed round the edge to 





prevent the entrance of air between the laminz, and 
clamped between washers of asbestos and lead. The 
thickness of the mica depends on the pressure to be 
borne. For use in a hi poe house, where the 
supply cistern is 80 ft. above the boiler, the thickness 
is considerable, while for a two-storey villa it is quite 
small. Safety, however, does not depend simply on 
the bursting of the disc under increased pressure. 
Just above it, as shown in the illustration, there is a 
pointed knife so adjusted that increased pressure 
forces the disc upon it, and insures the complete rup- 
tuse of the latter. The steam and water can then 
escape freely, and danger is at an end. 

Evidently there can be no sticking of the valve 
from corrosion. If it be properly fitted the water 
never comes in contact with the disc, because the lower 
part of the valve case is filled with air, and prevents 
the water rising. These valves, which are quite cheap, 
are manufactured by Foord’s Patent Safety Valve 
Company, of 37, Kensington Park-road, London, W. 





DugrBan.— Durban harbour is now in a good state, 
Several large steamers are moored at the main wharf. 





Dramonp SHoat,—An attempt to construct a lighthouse 
on Diamond Shoal, off Hatteras, has been abandoned by 
the United States Government, and Congress has turned 
back to the Treasury an appropriation of 50,0007. made to 
begin work on the structure, and has authorised an ex- 
penditure of 18,000/. for a lightship. All attempts to 
build a lighthouse on the Shoal have been unsuccessful. 
The new lightship will be larger and will have mcre 
powerful machinery than any along the coast. The steam 
siren will have a diameter of 12 in., and will produce a 
whistle which will be heard a distance of 20 miles under 
favourable conditions. Two pole posts will display great 
lanterns, probably. 30 ft. above the ship’s deck, and dis- 
tinguishable at night for 15 miles, f : 
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THE AMERICAN SOOIETY OF 
MEOHANIOCAL ENGINEERS. 
(By our New York CorrEsPoNDENT.) 
(Continued from page 142.) 

Tart afternoon the party had an object lesson on 
river steamboats, The party boarded the City of 
Vicksburg, which, it was said, could carry 3000 
people, and went up the river some 15 miles to 
inspect the pumping station of the St. Louis 
Water Works. When we landed it did not 
seem possible that any one would care to 
drink the muddy fluid we saw pumped up, and 





that the old proverb of ‘‘ Every one must eat his 
peck of dirt” required modification, and should 









































saw just as the party had reached the hotel. 
The traditional ‘‘egg size” was ‘‘not in it” 
with this St. Louis hail. It was long and 
funnel-shaped, and when it hit it made a racket. 
Your correspondent viewed its effects from the 
hotel window, and reflected with a glow of pride 
on the Providence which has watched over the 
Mechanical Engineers. That evening the wealth 
and beauty of St. Louis came down to the hotel for 
a reception, and made a most pleasing appearance, 
one that would do credit even to the coronation of 





the Czar. The conversation was not confined to 
mechanical topics, unless the merits of the bicycle | 
be so considered. The ladies are an authority on | 
this, for they ride the man’s style of wheel to a 


Fig. 29. 
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emt SucTION TANK 
read from St. Louis’ standpoint, ‘‘ Every one must 
drink his bushel of dirt, and that daily.” How- 
ever, a great deal can be done with settling basins, 
and these works contained six, each 400 ft. wide 
and 670 ft. long, with a capacity of 20,000,000 
gallons. The plan is to leave the water for 24 
hours to deposit what mud it can spare, and then 
to pump it eight miles to Baden, and give it another 
chance to settle. From here it is pumped into the 
city, and contains some mud still, but, by com- 
parison with what it was, it may be called purified 
within limits. No doubt the said limits are some- 
what a figure of speech. In the pumping station 
we visited there were three engine pits, each 50 ft. 
square and 574 ft. in depth, alongside of each other. 
The water is taken from a tower built on a rock 
bottom about 1600 fi. from the shore, and passed 
to the pumping station by tunnels. In one of the 
engine pits alluded to there are two Worthington 
engines of the high duty compound duplex type; 
each has two high and two low pressure cylinders, 
respectively 21 in. and 42 in. in diameter and 80 in. 
stroke. The engines are 65 ft. high, and weigh 
1,000,000 Ib. Their capacity is 20,000,000 gallons 
each. In the next pit are two Allis engines, com- 
pound, condensing, crank and flywheel engines 
with cylinders 27 in. and 52 in. in diameter and 
108 in. stroke. Their capacity is 30,000,000 gallons 
each. The maximum capacity of the plant was 
stated to be 116,000,000 gallons, as the engines 
could be made to exceed their rating. It was also 
stated the Worthingtons, on the official trial, 
showed 96,770,000 foot-pounds per 1000 lb. of feed- 
water, and the Allis 118,000,000 foot-pounds. 
When we returned, the lower deck was occupied 
as a dancing floor, and the St. Louis belles showed 
off to great advantage. We returned none too 
soon, for a heavy cloud, precursor of worse to 
come, which had threatened for some time, 
discharged the largest hailstones the writer ever 
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great extent ; indeed, we were told there is a ladies’ 
club in St. Louis where that is a rule, and we saw 
many riding this form on the boulevards during the 
trip through the parks. The evening was most 
delightful, and we were prepared for the next 
morning’s session by the thought of it. 


A Seir-Cootinc CoNnDENSER. 
The first paper'was by Louis B. Alberger, and was 
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called ‘‘ A Self-Cooling Condenser.” The title was 





timely for the occasion, as the thermometer and the 
humidity were having a race to see which could get 
to 100 deg. first. The thermometer was ahead some 
degrees, but the humidity was still in the race, and 
every one felt this title most aptly described hig 
own condition, with the exception that the ‘self. 
cooling ” wasa terribly slow process. 

After discussing the conditions of the use and 
the theory on which the apparatus was constructed, 
the author said : 


An apparatus for this purpose, and one that can bs 
safely employed as a reliable portion of a steam-power 
plant, must be simple and compact in construction, 
thoroughly durable, and so completely under control as 
to be practically independent of changes of wind and 
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These features are to be found in the self- 
Fig. 27. It 


weather. 
cooling condeneer as illustrated in section in 
consists of two parts: the condenser, in which the exhaust 


steam of the main engine or es is cond » an 

the tower, in which the heated discharge from the con- 
denser is cooled to a proper temperature to be used again 
for the further condensation of exhaust steam. The tower 
consists of a cylindrical steel shell open at the top, sup- 
ported upon a suitable foundation, and having fitted at 
one side a fan, the fanction of which is to circulate a cur- 
rent of air through the tower and its ailing This filling 
consists of layers of cylindrical tubular tiling, which rest 
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upon a grating supported by a brick wall extending 
jo the circumference of the tower. The heated dis- 
charge water from the condenser enters the tower at the 
side, passes up the central pipe, is delivered on the upper 
layer of tiling and over the whole cross-section of. the 
tower by a distributing device consisting of four pipes, 
which are caused to rotate about the central water pipe 
by thesimple reaction of the jets of heated water issuing 
from one side of each pipe after the manner of a Barker’s 
mill. The water thus delivered spreads over the outside 
and inside surfaces of the walls of the tiling, and forms a 
continuous sheet, which is presented to the action of the 
air. The tiles, which are preferably 6 in. in diameter 
and 24 in. long, are placed on end in horizontal layers, 
one upon the other, and packed as closely as possible, the 
walls of each individual tile of each successive layer being 
disposed so as to come opposite the air spaces of the next 
lower layer, breaking joints, as it were. oh 

Fig. 28 shows the arrangement of a portion of the tiling, 
the object being in this disposition to break up both the 
currents of air and water so that the most thorough and 
extended contact will take place. If there are ten layers 
of tiling in a tower, then there are nine places, in addition 
to the original spreading at the top, at which there is a 
complete redistribution of the water. It will be seen that 
each tile must rest on at least two, and possilly three, in 
the next lower a The heated water falling through 
the tower is cooled by three processes: first, radiation 
from the sides of the tower ; second, the contact of cool 
air; and third, evaporation. This latter is by far the 
most important, as the evaporation of a pound of water 
in this way carries off about 1000 units of heat, and 
enables a pound of steam to be condensed in the con- 
denser. As quite a proportion of the cooling is done by 
the first two processes, the evaporation of water in the 
tower must be less than the water formed by steam con- 
densed in the condenser. Consequently, the supply of 
circulating water is constantly augmented and requires 
noreplenishing. The cooled water falls from the grating 
to the subsiding tank at the bottom, and is from there 
drawn by the condenser to again perform condensation. 

The operation of the system may be summarised as 
follows: The cool water drawn into the condenser from 
the suction tank is mingled with the exhaust steam from 
the main engines, and being heated and increased in 
quantity by the condensation of the latter, is delivered 
by the pump to the tower, where it is cooled by the air 
and falls into the subsiding or suction tank, from which 
it again passes to the condenser. There is constantly 
coming into the system water from the city mains or 
other source to feed the boilers. There is constantly 
going out of the system the water evaporated in the 
tower, an amount that is less than that which comes from 
the steam condensed, and the slight overflow from the 
suction tank that ‘will carry off the oil and grease that 
come from the engine with the exhaust steam, and which 
would tend to accumulate in the suction tank. 

In situations where the water to be had for boiler feed- 
ing is so impure as to form objectionable scale in the 
boilers, a modification of the apparatus may be used to 
great advantage. This modification consists in the 
substitution of a surface condenser, with air and 
circulating pumps for the jet condenser and pump. 
Fig. 29 shows a system so arranged. The circulating 
pump draws tke cool water from’the suction tank, passes 
it through the tubes of the surface condenser and the 
tower and back again in a continuous circuit to the suction 
tank. The exhaust steam from the main engine brought 
in contact with the outside of the tubes is condensed. 
The pure water thus formed, together with the air and 
uncondensable vapour, is removed by the air pump and 
delivered to the hotwell, from whence the water is fed 
to the boilers. The loss to the circulating water by evapo- 
ration in the tower must needs e up from the 
source of water supply. 

The floor space occupied by the cooling tower of this 
self-cooling condenser is not excessive, as will be appre- 
ciated when it is understood that an apparatus suitable 
for 1000 horse- power is only 17 ft. in diameter and 30 fb. 
high, Thesuction tank, which is placed directly under 
the tower and in the foundation, is 8 ft. in diameter and 
7 ft. deep, and contains about 2000 gallons of circulating 
water, this being a sufficient quantity to fill the condenser 
pump, pipes, and tower on starting up, and to carry on 
continuously the transfer of heat from the exhaust steam 
to the atmospheric air. 

The fan for the circulation of the air requires less than 
2 per cent. of the power of the main engine during the 
maximum requirements of the summer, while the average 
for a year in this climate will not exceed 1} per cent. An 
apparatus of this construction has been erected at the 
Second District Station of the Edison Electric Illuminat- 
ing oy of Brooklyn. The tower is placed in the 
yard at the rear of the station, and at a distance of about 
60 ft. from the condenser. It has run continuously since 
March, 1895, in connection with three Ball cross-compound 
engines of 250 horse-power each. Through the heated 
term of last summer 24 in, to 25 in. of vacuum was readily 
maintained. The appearance and operation of the con- 
denser in the engine-room are exactly as if a large 
natural water supply was being employed for the conden- 
sation. The circulating fan in the tower is operated by 
an electric motor, and after it is started requires no 
further attention from the engineer in charge. 

In applying this system to a plant in which the engines 
are non-condensing no change is made in the method of 
feed water supply. 

1g. 30 shows a complete self-cooling condenser system 
ro applied to a Corliss engine, and indicates the positions 
o ‘ € main and supplementary heaters with the pipes 
and connections. The condenser is shown in the base- 
ment, but it can just as well be on the level of the engine- 
room floor, if the proper arrangement of exhaust piping 





| collectivism, 


is made to prevent accumulation of drip water in the 
horizontal length. 

This paper was well received, the author being a 
man thoroughly conversant with his subject and of 
deservedly high reputation. It was considered to 
show the most advanced practice in the subject. 
The author further stated that with this apparatus 
.6 to .8 of the water used to run non-condensing 
plants was ample. 


(Zo be continued.) 





INDUSTRIAL NOTES. 

THE great International Congress of the workers of 
all countries has come and gone, and one has now to 
estimate its utility and its influence. The failure of 
the demonstration in the Park was due to the unpro- 
pitious state of the weather, in so far as speaking and 
voting was concerned ; but as a demonstration for a 
specific object, its failure was foredoomed, by reason 
of the resolution which the Demonstration Com- 
mittee had adopted, and which was repudiated as soon 
as it was published. The capturing process is as 
unsuccessful as a policy, as it is reprehensible as a 
principle. But the demonstration was, in a sense, 
apart from the Congress, and if the latter had been of 
the character anticipated by its warmest friends, and 
hoped for even by those who were lukewarm, the 
blunder of the demonstration would have been for- 
gotten. But the Congress was not a success. Even 
its apologists have had to admit that its proceedings 
were not calculated to inspire confidence in its leaders, 
as men capable of governing the world. It is because of 
their ambition to become the rulers of the world, that 
their conduct and procedure are so closely watched 
and sharply criticised. If they merely met to discuss 
grievances, to denounce abuses, suggest remedies, or 
propose palliative measures, greater allowance would 
be made for differences of opinion, and divergences 
as to the means to the end. But when the whole 
object of the Congress wasto demonstrate the unwisdom 
of existing institutions, the folly of their organi- 
sations, and the mischievousness of the present order of 
society ; and thereupon to propose measures for the 
reconstruction of society, the abolition of ‘‘ classes,” 
and the appropriation of all the means of production, 
distribution, and exchange, for the benefit of the com- 
munity ; then, of course, we were entitled to look for 
superior wisdom to the men by whom these changes 
were to be effected, and on whom would devolve the 
duties and responsibilities of guidance in the future. 
One sober-minded Englishman is reported to have 
exclaimed, “‘ And these are the men who are to govern 
the world!” Exactly so, This was not the exclama- 
tion of a foe, but of a friend, one of the British dele- 
gates to the Congress. Of course it is not necessary 
to call in question the motives of men. These may 
have been without reproach. But what we have a 
right to question is their faculty for government, 
their capacity for reconstructing society, their ability 
to reorganise industry, their prudence as leaders of 
the great industrial army of workers in the United 
Kingdom, on the Continent, in America, and, indeed, 
all over the habitable globe. 

The earlier disputes in the Congress arose over the 
question as to who should be admitted as representa- 
tives, and the strife seems to have been between those 
who wanted too much law, and those who desired too 
little. The anarchists appear to be an exaggerated 
type of Auberon Herberts, of men who can see 
the evils of over-legislation. But the anarchists 
appear to want no legislation at all, with the natural 
result that the many would not be able to do any- 
thing that they liked, but would be controlled 
by the few, in a despotic way, either by brute force 
under a military despotism, or by a patriarchal sort of 

olice. The anarchists believe in the force of numbers, 
but experience shows that the multitude is incapable 
of unified action, except on a representative basis, 
and then only in a fluctuating way, recalling the 
ebb and flow of the tide. But what the Congress 
really put down was that kind of anarchism which 
proclaims a preference for violent measures, rather 
than for legislative measures, as a means of attaining 
their ends. So far, the Congress got into line with 
the trade unions of the United Kingdom, but only to 
that extent. But the very fact that there was such 
a marked divergence as to the means to be adopted for 
attaining their ends, is proof positive of the folly of 
the proposals for taking over all the means of produc- 
tion, distribution, and exchange. There can, indeed, 
be little doubt but that there would be equal diverg- 
ence as to the methods of division of the products of 
the earth, were the division which they seek at all 
possible. The expulsion of the anarchists was most 
incomplete, for there remained a strong contingent 
which more or less approved of the milder forms of 
anarchism—the protest against too much law, or over- 
legislation. The socialists are in favour of regulation 
for all the affairs of life. They had an object-lesson in 
the congress. Individuality was too strong for 
Indeed, individualism was the main 





feature in the Congress. Collectivism is all very well 
upon paper, but as soon as a body of collectivists get 
together then we discover how much of individualism 
there is in human nature. For three days these 
elements strove for ascendancy. The conclusion was 
indecisive. The contest will and must go on. The 
individual cannot be blotted out by Act of Parliament, 
cannot even be put down by brute force. To that 
element we owe all that we possess of liberty, of pro- 
gress, of development, and of human emancipation. 

During the three days when these discussions were 
taking place, the proceedings were at times very dis- 
orderly. Some of the delegates declared that the 
‘*scenes”” alleged to have taken place were the dis- 
ordered creations of the capitalist press. Some of the 
scenes may have been a little exaggerated; they may 
have been due to difference in language, or even to 
weakness on the part of the chairman. But the friendly 
reporters were at one with opponents in describing 
some of the proceedingsas unruly. Indeed, the hasty 
conclusion of some of the sittings is proof positive of 
the description given, and of which several delegates 
complained. The divergences in the ups were 
quite as pronounced as in the Congress. The sittings 
of some of these groups ended most unsatisfactorily. 
Instead of universal concord, there was’ discord, and 
some of the notes could scarcely be dignified by the 
title of ‘“‘ musical” in any sense. Besides, the ‘‘ unity” 
of the proceedings was interrupted by denuncia- 
tions of the chairman at times, as though he had 
been a bloated capitalist and tyrant, instead of a 
well-conducted delegate of an important organisation. 
There may have been ‘‘ unity of purpose” of a sort, 
but it was so diversified and divergent that the unity 
could not be discovered by any, except those who 
asserted it. The reports of the nationalities were by no 
means in accord. In one respect this is explicable. 
In the United Kingdom there is freedom. This all 
the foreign delegates allowed. On the Continent there 
is an absence of freedom, in the sense meant. The 
foreign delegates feel the want of political action, or 
revolutionary action, more than the British delegates, 
and hence one of the former said that the latter did 
not make due allowance for the difference in condi- 
tions. Just so; the converse is also true—the foreign 
delegates do not make due allowance for the British 
delegates’ attitude. 

The real business of the Congress was not reached 
till Thursday, when, after some preliminary skirmish- 
ing, the report upon the agricultural situation in 
Europe was presented for discussion. It recognised 
the fact that the difference of systems of tenure and 
cultivation, and of the conditions of holding and 
classes of workers, rendered impossible any general 
plan for all countries alike. The report was very 
general in its terms, leaving it to each nationality to 
formulate plans for the realisation of what was desired, 
namely, that the land should not be exploited for the 
benefit of the classesas against the masses. The minority 
report of the English section recommended the teach- 
ing of agriculture in our schools, elementary and tech- 
nical. This report was, however, rejected. State 
railways did not find much favour, as the foreign dele- 

ates pointed out they had them, and they were used 
or the exploitation of the workers. The report on 
political action recommended that the workers do 
organise apart from and independent of all bourgeois 
parties. An attempt was made to omit this portion of 
the report, but it was unsuccessful, The plan is ‘‘ to 
organise for the overthrow of international capitalism, 
and the establishment of international social demo- 
cracy.” Well, this sounds all right, from their stand- 
point, but the nationalisation of the land and of the 
means of transit.was rejected, although these are ex- 
ploited by capitalists of the existing school. There 
seems to be a want of harmony between the declara- 
tion of the resolution, and the items or factors involved 
in it. But this lack of harmony was characteristic of 
the Congress. The delegates adopt a general principle, 
and forthwith repudiate the elements of which it is 
composed, or else they indorse the elements, and then 
repudiate the concrete mass which represents the 
several elements. The delegates from Holland repu- 
diated the proposed plan altogether, as they were 
not in favour of Parliamentary action. But in what 
other way are the workers to attain their ends ? 

There was so much accord upon the question of 
education that the Congress voted for the free main- 
tenance of all scholars from the “ kindergarten to the 
universities.” The resolution as framed by the com- 
mittee only went in for ‘‘ free maintenance of capable 
scholars of either sex,” but this would not suit the 
delegates. Capable scholars! Are not all equally 
capable? Did not the Congress give ample evidence 
of equality in education, capacity, and all that 
pertains thereto? There can be no mistake as to 
the views of the Congress, for the resolution of the 
committee—not a moderate one by any means—was 
rejected by the Congress vote, and then by the voting 
of the several nationalities, Perhaps the vote indi- 
cates anxiety for universal education of the highest 
order for all, but, if so, the Congress seemed deter- 
mined that every obstacle should be put in its way by 
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the monstrosity of the demand, Co-operation was in- 
dorsed, but in what form? Co-operation is at present 
on the capitalist principle, with good dividends and 
bonuses. Standing armies are to be abolished, and 
all the people to be armed for common defence. 
Common sense dictated simultaneous disarmament. 
On the last day of the Congress the ‘economic resolu- 
tions declared for the nationalisation of land and rail- 
ways, though the latter was overruled at an earlier 
sitting. The one resolution which was carried by 
acclamation was in favour of international organisa- 
tion. But what does it mean? Ona socialist basis, 
a trade-union basis, or on an anarchist basis? The 
old International had its aims; they were intelli- 
gible. It was not socialistic or collectivist on the 
lines of existing bodies of that class. It recognised 
freedom, individual effort, co-operative effort on 
mutual lines voluntarily by all, for the benefit of all. 
Dr. Marx was at its head ; he made no demands for 
State regulation and State interference, except on the 
recognised lines of protective law as formulated in our 
Factory and Workshop; Acts, Mines Regulation Acts, 
and similar Acts. State regulation by curfew bell is 
of very recent growth, and bears the impress of im- 
possibility. Whether its advocates know this or not, 
that impress is writ so large that the dullest ought to 
be able to read it. 

The Congress was heralded with all the pomp and 
circumstance of war; it raised great expectations 
both in England and on the Continent ; it was attended 
by a vast number of delegates, at great expense, and 
therefore a little extra space may be devoted to it of a 
general character, as a kind of review of its character 
and its intrinsic worth. In the first place, all the best 
talent of the socialist parties, here and elsewhere, was 
brought to bear in order that its proceedings should 
impress the world, frighten despots, and cause Govern- 
ments to quake for their very existence. The plans 
were well laid and matured, upon paper. But failure 
dogged its proceedings and attempts at every step. 
Fraternisation and brotherhood were insulted and 
stamped upon from the first. Exclusion was its first 
order, in spite of appeals for inclusion. The rights or 
wrongs we may not discuss ; the fact is sutfticient ; 
brotherhood means—those who agree with us, none 
other. The foundation of social democratic revolution 
has been sapped ; the superstructure, upon paper, falls 
with the defective foundation. Liberty is not neces- 
sarily one of the principles of social democratic govern- 
ment, which it is rather based upon regulation. Liberty 
was not well protected at the Congress ; the excuse was 
that those to whom it was denied had denied it to the 
others, so that it was mere retaliation. But that has 
been theordinary course of events in the world’s history, 
a course which the new régime was intended to cure. 
The Congress was scarcely deliberative, that function 
devolved upon the committees. It merely gave the 
fiat, yea or nay. But deliberation ia the fault of con- 
stitutional Governments which the Social Democrats 
seek to destroy. But what of industrial questions? 
These had little or no attention paid to them. The 
ordinary details of industrial organisation and ameliora- 
tion are too small for the men who start with the idea 
of changing society and all its systems. The poor be- 
nighted trade unions, the co-operative societies, and 
other bodies may attend to these matters, not a Social 
Democratic Congress, One good thing was done at the 
end, namely, it was decided not to call another Congress 
for three or four years. Much may happen ere then. 
Indeed, we are told to expect that some things will 
happen. We do not doubt it, but hardly in the way 
expected by the men at the Congress. The event has 
now passed into history. A sentence describes it. 
The entire proceedings were a blunder and a failure, 
obvious to all. 





The condition of the engineering trades in the Lan- 
cashire districts continues food, with no sign whatever 
of any falling off in any direction, All branches are 
actively employed, and the weight of new orders com- 
ing forward is more than sufficient to cover the con- 
tracts runniog out, so that the prospects of employ- 
ment are good for some time to come. Machine tool 
makers are especially busy, and there is less difficulty 
in securing new orders than in the delivery of those 
which are in hand. Machinists are in a similar condi- 
tion ; new work comes to hand quicker than the old 
contracts can be completed. Stationary engine builders 
have been busy for a long time, and there is no falliog 
off in the new work offered. The boilermakers and 
carriage and wagon builders are in asimilar condition. 
Locomotive builders are now in astate of great activity. 
Io fact, the leading firms are now so full of work 
that in some cases they have been compelled to decline 
tendering for work by reason of their inability to keep 
pace with the requirements of those whose contracts 





are in hand and uncompleted. On the Mersey the lead- 
ing shipbuilders are busy, and have been for some time 
ast, chiefly on war vessels for Governments, home and 
oreign. In other respects it does nota ~ that any 
great weight of orders is being placed. There seems to 
be a lull in labour matters, in so far as disputes are 
concerned, as regards all branches of the engineering | 


industries. It would appear as if there was a disposi- 
tion to make the best of present opportunities, rather 
than ‘‘ tempt providence ” by any demands likely to be 
resisted. Much of this is doubtless due to the fact 
that during the depression there was little to complain 
of in the way of reductions in wages, so that there is 
no occasion for the recovery of reductions made in 
those years. The iron trade remains about the same, 
makers being firm at recent rates both for the crude 
and for finished material. The steel trade is brisk, 
inquiries being numerous for all structural purposes, 
and as a consequence prices are hardening. Nut and 
bolt makers continue busy, orders coming in freely, if 
not quite equal to some weeks back. There is great 
hesitancy on the part of makers of all kinds of material, 
iron and steel, crude and finished, to commit them- 
selves far ahead; but whether they anticipate any 
upward movement cannot well be determined. On 
the other hand, buyers are content to negotiate only 
for present requirements as a rule. 


The demand for crade and finished iron is well main- 
tained in the Wolverhampton district. Special brands 
for naval construction work and for ships’ cables com- 
mand good prices, but ordinary bars are in limited 
request at the current rates. Second quality bars 
command fair rates, and the common qualities sell 
freely at the quoted rates. Good orders are being 
received from exporting firms for galvanised iron hoops 
and tube-strip for Indian and colonial markets. There 
is a continued good demand for sheets, both for 
common sheets and for the best thin stamping sheets 
for early delivery. There is an active demand for 
steel of all qualities, but prices have been a little 
weaker owing to outside competition. Foundry pig- 
iron maintains its figure, but there has been a weaken- 
ing as regards forge qualities, again owing to outside 
competition. The output continues large of all kinds 
of material, but, large as it is, there is no chance of an 
increase of stocks, for the demands are more than equal 
to the production. All the constructive branches are 
busy, and with every indication of a continuance for 
some time to come. The hardware trades are also 
busy in nearly every branch ; indeed, it can hardly be 
said that there is an exception, except, perhaps, by 
comparison, The outlook is good all along the line 
for a busy autumn, and well over the present year; in 
some cases the prospects are good into the next year, 
unless some disaster should arise to mar the outlook. 


In the Birmingham district things remain about the 
same. Manufacturers and smelters are full of orders, 
many of the contracts well covering the remainder of 
the year. Extensive orders have been received for 
wrought iron tubes for the Cape and Western 
Australia, and considerable contracts are in hand for 
naval purposes, for the Japanese Goverment. At the 
railway sheds they are exceptionally busy as regards 
wheels and axles for home and foreign customers. In 
all cases prices have been well maintained for all kinds 
of material. All the engineering and cognate indus- 
tries are busy, with every prospect of a continuance 
throughout the year. Nearly all the local trades are 
busy, and the outlook is good for most of them. There 
are no serious disputes in hand, though a few of a 
partial kind crop up now and then. 





Parliament seems to have made up its mind to pass 
the Labour Bills, for the Conciliation (Labour Disputes) 
Bill, the Mines Bill, and the Truck Bill have all passed 
the House of Commons. None of them are what might 
be termed strong measures, they are not in the nature 
of heavy legislation, but they will help to carry on the 
course of remedial legislation to a further point. 
While other countries are clamouring for a change of 
systems, England is quietly persevering in the path of 
amelioration. The exact force and extent of the 
changes effected can only be seen when the aforesaid 
Bills have passed into law, and then only by compari- 
son with existing legislation. But there is a general 
consensus of opinion that the measures are useful. 
Two other measures have been passed which deserve a 

assing notice, the consolidation of the Friendly 

ocieties Acts, and one to coneolidate the Acts relating 
to collecting societies. We shall have practically a 
code of law in these two new Acts. 

The dispute at Messrs. Thornycroft’s, between the 
engineers and the boilermakers, after an idleness of 
some 300 men for a fortnight, was referred to Sir Benja- 
min Baker as arbitrator. There were no fewer than 
13 points involved in the dispute, all of which were 
included in the reference. The decision of the arbi- 
trator is to be final. The works were closely picketed 
during the time, so that there should be no chance of 
outside labour supplanting the men who were out. 


The question of picketing has been the subject of a 
further decision in courts of law, as has also the publi- 
cation ofa black list. In both cases the decisions were 
adverse to the unions. The Pianoforte Makers’ Union 
has been mulcted in heavy damages, and another 
union at Newcastle has had to pay for similar conduct. 








There is talk of appeal in both cases, but funds for 
appeals do not come in very readily, and, therefore, it 
is premature to say that the decisions will be challenged. 
It is a singular fact that all these adverse decisions 
have taken place since the new unionist movement set 
in, without change in the enactments. ‘This shows 
that the older leaders were careful not to go beyond 
the limits allowed by law ; they did not disregard the 
law and then grumble at the consequences. 





The Miners’ Conciliation Board has ceased to exist, 
Neither party made such concessions as the other 
could accept, and therefore the agreement lapsed. It 
does not appear that the collapse of the board will 
make any difference at present, whatever may de- 
velop later on. The men desired that the present 
rates should form the minimum for another term ; the 
coalowners say that the state of trade does not warrant 
an extension of those rates. If no further step be 
taken, it is open to either party to give notice for an 
advance or a reduction as the case may be, and then 
will come the tug of war. It is regrettable that no 
compromise could be arrived at, as the situation be- 
comes uncertain. But there does not appear to be 
a prospect of any serious dispute at present. 

The miners have lost two of their leaders in Mr. 
Paterson, of the Durham Miners’ Association, the 
successor to Mr. Crawford, and in Mr. Councillor 
Bailey, of Nottingham. Both these men were repre- 
sentative of their class, bold and fearless, but wichal 
men of strong common sense, honest and true to their 
class, and not unmindful of their duties and respon- 
sibilities towards the employers. 





The desire of the dockers for further amalgamations 
is being pressed forward, but with what chance of 
success remains to be seen. A kind of loose federation 
is being attempted in conjunction with Continental 
and American ports, in which individual action and 
concerted action will be blended. The dock authorities 
declare that there is no truth in the statements as to 
the bad condition of the London dockers. The pay is 
not reduced, the men are in regular employment, they 
have sick relief in sickness, and have a chance of 
superannuation. It is said that all attempts to draw 
the men out on strike have failed at the London docks. 





The eighth conference of the Amalgamated Society 
of Engineers, which began on May 25, ended on 
July 30, after nine weeks’ sitting. It was a business- 
like gathering, representing 83,000 bond-jide trade 
unionists, the delegates coming from all parts of the 
world. These conferences will in future be held every 
two years. The delegates will each represent a dis- 
trict of 5000 members, and will constitute a court of 
appeal for the whole of the society. 





LAUNCHES AND TRIAL TRIPS. 

On the 16th ult. a new floating bridge, built by 
Messrs. Day, Summers, and Co. to the specification 
and design of Mr. Charles W. Murray, M.I. Mar. E, 
M.I.N.A., of Oriental-place, Southampton, was launched 
at Northam Iron Works. On the 30th ult. the bridge 
was towed down the River Itchen and put upon its 
station. The six hours’ trial which immediately fol- 
lowed was successful in every respect, the engines 
working smoothly and quietly, and the bridge travel- 
ling very steadily, favourably contrasting with the 
performance of its predecessor. As there are several 
novel points in the construction of the bridge, we pro- 
pose to fully describe and illustrate same in a future 
issue, 


The 8.8 Borjom, which has been built by Messrs. Sir W. 
G. Armstrong and Co., under the supervision of Measrs. 
Flannery, allay, and Johnson, of London and Liver- 
pool, went on her trial trip on the 24th ult. She 
is of the following dimensions: Length, 320 ft.; 
breadth, 42 ft.; depth moulded, 22 ft. 2 in. The 
vessel has been constructed to the order of Mr. A. 
Mantachott, of Tiflis, for the transport of petroleum in 
bulk, She is of a somewhat novel design for an oil 
steamer, and embodies much of the whaleback or turret 
type. The North-Eastern Marine Engine Works of 
Sunderland have supplied the engines, which have cy- 
linders 24 in., 40 in., and 64 in. in diameter by 42 in. 
stroke; and the vessel attained a speed of 10.75 knots on her 
trial in a light condition. The boilers are also fitted with 
appliances for burning liquid fuel, a special installation of 
a very complete pe Pay we a been fitted with this end. 
Alternate fittings for coal are supplied, and trials were 
made with both solid and liquid fuel. 





On Tuesday, July 28, Sir Raylton Dixon and Co. 
launched from their Cleveland Dockyards, Middlesbrough, 
the Oceano, a screw steamer measuring 320 ft. by 
43 ft. 3 in. by 25 ft., and built to the order of Messrs. 
Gellatly, Hankey, Sewell, and Co., of London, for the 
River Plate trade. The engines, by Messrs. the 
North-Eastern Marine Engineering Company, Limited, 
Wallsend, are of the ee ee type, having 
cylinders 23 in., 36 in., and 59 in. in diameter by 
42 in. stroke, and supplied with steam by two large single- 
ended boilers working at a pressure of 180 Ib., and fitted 
with Howden’s system of forced draught. 
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THE BROKEN HILL CONSOLS MINE. 


On the Ore Deposits of the Australian Broken Hili Consols 
Mine, Broken Hill, New South Wales.* 


By Gegorce Smitu, Broken Hill, N.S. W. 


Tue Australian Broken Hill Mine is situated within a 
third of a mile eastwards of the famous Broken Hill Pro- 
prietory Mine; but, so far as has yet been proved, the 
respective lodes have no connection whatever. The Pro- 
prietory line of lode, striking N.E. and S.W., is coinci- 
dent with the bedding planes of the inclosing gneiss, and, 
according to Mr, E. ¥F. Pittman, A.R.S.M., Government 
geologist, is undoubtedly a saddle - formation. 
opinion, which met with much opposition at the time it 
was advanced, is now, I understand, being generally con- 
firmed as the work of development opens out fresh areas 
for obzervation along the line of lode. The lode is of im- 
mense thickness—in places over 300 ft.—and though it has 
been found to contain sufficient quantities of secondary 
silver compounds to yield phenomenal outputs of silver, 
its principal constituents are various lead and other ores, 
and it would appear more correct to regard it as an 
argentiferous lead deposit than as a silver lode proper. 

The Consols lode differa from its gigantic neighbour in 
every respect. With an average thickness of not more 
than 18 in., it has been worked along its course for up- 
wards of 1300 ft., and at every point yet explored has 
been found remarkably well defined and persistent. With 
astrike E. and W., it cuts obliquely across the bedding 
of gneiss and schist, continuing uninterruptedly through 
various bands of eruptive amphibolite. The dip, which 
isto the south, ranges from 24 deg. near the surface to 
neatly vertical in the lower levels; but the alteration is 
not regular, as in places the lode is almost flat, and this 
ata vertical depth of over 300 ft. These changes of in- 
clination have had no effect on the ore deposits, which, as 
T shall endeavour to show, have been governed entirely 
by “‘crcss- veins ” traversing the lode at different angles. 
Ib is onty at the points of intersection of these ‘‘ cross- 
veins” with the lode that important bodies of ore have yet 
been found. : 

The ore deposits discovered up to the present time have 
been much scattered, and have consisted almost exclu- 
sively of silver ores proper, the bulk of the metal being 
present in the form of stromeyerite and other permanent 
silver sulphides, which have been found to possess the 
same characteristics in whatever part of the mine they 
have been found. We may thus regard this as essentially 
a silver lode, presenting the features of a fissure vein. 

All the ore yet won has been confined to those portions 
of the Jode which are inclosed in the amphibolite, and 
the boundaries of this rock have been proved to be 
identical with the limits of the ore-bearing shoots. 
Where the metamorphic rocks have been intersected, the 
lode invariably pinches, sometimes showing no more than 
an inch seam of fluccan. Three separate bands of amphi- 
bolite have so far been more or less explored, each appa- 
rently possessing the same peculiarities and possibilities, 
but of these only one has been extensively worked ; and 
itis to the cccurrence of the ore in this that I would 
direct attention, with no more than a passing reference to 
the others, 

To a vertical depth of about 130 ft. the lode gangue is 
limonite, and below this, siderite and calcite ; these latter 
minerals often showing the banded structure characteristic 
of fissure veins. In the zone of oxidation of the siderite, 
the removal of the calcite is practically complete; but 
where this oxidation is still incomplete and the siderite 
is altered externally only into limonite, the calcite is 
found in a partially dissolved condition, the solutions 
having penetrated some distance into the cleavage planes, 
but not far enough to effect entire solution. The siderite 
having been the first of these two minerals to be deposited 
on the walls of the lode, it has (where it did not entirely 
fill the fissure) crystallised before the calcite was intro- 
duced. The removal of the latter mineral has, in con- 
sequence, left the upper part of the lode in a more or less 
vuggy condition, with very fine pseudomorphs of limonite 
onthe hanging wall; and on these various minerals of 
subsequent deposition are occasionally found. 

The gangue dissolving above has been carried down- 
wards and deposited in the interstices of the lcde, gene- 
rally as a sludge, but sometimes showing incipient stages 
of crystallisation. These changes can be seen still going 
on as the surface waters dissolve and carry down the 
more soluble minerals, the deposition readily taking place 
in cpen undisturbed parts of the mine. 

A similar process of alteration and removal has been 
observed with regard to some of the silver minerals; but 
where the silver has been partially or entirely leached out, 
Precipitation has apparently taken place in the imme- 
diate vicinity, in some instances probably on the very 
masees from which it had been so removed. This will be 
further explained with reference to one mineral which 
has been extensively altered, and which will come under 
notice in due course, 

The ores of the mine exhibit many varieties, some of 
which have not been found elsewhere in the district, or, 
in fact, in Australia ; but with four exceptions these rare 
minerals occur in small quantity, and it is unnecessary 
for the purposes of this paper to make extended reference 
tothem. The following are the most important, and are 
named in the order of their productiveness : 


Containing Silver 


per Cent, 
1, Stromeyerite about 30 
2. Dyscrasite.. ...  ... 72 to 94 
8. Antimonial silver chloride 50 to 76 
4. Fablerz ze ae about 20 
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In dealing with the deposition of these minerals, I will 
confine my remarks to Nos. 2 and 3as being the most 
uncommon and difficult of the series to account for under 
ordinary conditions of deposition ; but before dismissing 
the others it may be interesting to note that Nog. 1 and 3 
have not been met with in the lower workings, though 
each has been found at some distance below the water 
level. Nos. 2 and 4 take the lead in depth, and each has 
been found scattered through the gangue in small quan- 
tities, ranging in size from grains to lumps weighing 
nearly 56 lb. These small deposits have been found to 
assume a distinct track, and are evidently the continua- 
tion of the larger deposits worked in the upper levels, and 
eposited under conditions which I shall endeavour to 
explain. 

A peculiar fact in connection with the ore bodies is 
their constant association with small quantities of cobalt 
minerals, They are apparently inseparable ; and, to the 
best of my recollection, neither has been found without 
the other. Where it occurs within the zone of oxidation, 
the cobalt ore is generally more or less altered, and is 
then often argentiferous, sometimes to the extent of 5 per 
cent. ; but, as a rule, it does not occur in immediate 
contact with the silver ore, but in a separate vein of lode 
material either above or below the latter. Below this 
z)ne the cobalt is almost solely in the form of cobaltite, 
and though it has been found in intimate mechanical 
mixture with the silver ore, it is practically free from the 
latter when in its unaltered state. 

The term ‘‘ cross-vein” used herein is adopted simply 
for convenience, and in preference to “‘ indicator,” a term 
which has been extensively used in Ballarat, Victoria, as 
referring to small bedded veins of slate or pyrites which 
have been found to strike across the auriferous quartz 
lodes, leading to the discovery of important deposits of 
gold at the points of intersection with the lodes. The 
presence of these ‘‘ indicators” may have had an effect 
upon the gold analogous to that which I believe the 
‘“‘cross-veins” of this mine have had upon the silver 
deposits. 

In that band of diorite (amphibolite) which contains 
the shoot most extensively worked, two separate and 
parallel ‘‘ cross-veins”’ have been found ; but, unlike the 
**indicators” of Victoria, neither is continuous. Their 
course is approximately N.E. and S.W., following the 
direction of the shoot, and wherever they have been met 
with valuable deposits of silver have been found at the 
points of their contact with the lode. The larger of these 
falls vertically on the lode, and is composed of varying 
proportions of blende, pyrites, &c., with quartz, the thick- 
ness ranging from a mere streak to over3 ft. By far the 
largest bonanzas yet found were in association with 
this ‘‘cross-vein.” The accompanying sketch, which 





CROSS SECTION: 
OF RICH ORE-BODY 
LOOKING NORTH-EAST. 


Approx Scale. 
2 { 2 2 gr 


was made by Mr. C. I. Klug, the mining manager at the 
time the ore was being worked, shows that the deposit 
was made up of several layers of ore, &c., each remark- 
ably distinct and totally different from the preceding one, 
indicating a great diversity and complete change in the 
successive solutions. ; ‘ 

The smaller ‘ cross-vein” is composed of biotite with 
clay, &c., but similar deposits have been connected with 
it, including several remarkable minerals, of which space 
forbids a description here. A very interesting discover. 
of a slab of dyscrasite must, however, be mentioned. 
This had been deposited in a vug in the siderite, the roof 
of which was perfectly crystallised; and the silver ore, 
when p oa A Wg had taken a complete cast of the crystals. 
On being freed from the gangue this specimen weighed 
87 lb., and presented a most interesting appearance. 

Both the “ cross-veins ” have been found to cut out and 
make again at irregular intervals for a considerable dis- 
tance; but in depth oth have been lost, and operations 
are now being directed in the lower levels with a view of 
picking up their continuation. The larger ‘‘ cross-vein,” 
which is shown in the sketch, has been faulted by the 
lode; and though it has been traced in an almost direct 
line for nearly 600 ft., it would probably be more cor- 
rectly described as a succession of rock joints formed 
along a line of weakness. and enlarged in places by a 
procees of removal and replacement. The biotite vein is 
not so persistent; but it may have been of analogous 
origin, the minerals filling it being no doubt the result of 
a chemical rearrangement of the inclosing amphibolite. 

In another part of the mine, 500 ft. to the east, a sepa- 
rate shoot is being worked, which has yielded the same 
class of silver compounds, deposited under similar condi- 
tions. This shoot is crossed almost at right angles by a 
veritable cross-vein of pyrites ; and though this vein pre- 
sents certain slight dissimilarities to those above referred 
to, its effect upon the silver solutions appears to have been 
exactly the same; the ore occurring at the point of its 
junction with the lode. ” 

Tt will thus be seen that wherever the cross-veins have 
been found to make junctions with the lode, valuable 
deposits of silver have been found, and no important find 
bas yet been made except where a “‘cross-vein” has been 
in evidence. The lode gangue is very often composed of 





most ‘“‘ kindly” material, which, as a rule, is practically 
free from silver (averaging less than 4 oz. ton), up to 
within a very short distance of the ore bodies. 1t must, 
therefore, be admitted that whatever may have been the 
direct cause of the deposition of the silver, the cross-veins 
have played an essential part in the process. : 

The dyscrasite has been founc in quantities ranging 
from the smallest of films and crystals, to huge blocks 
weighing over a ton ; one piece, on being broken as small 
as possible for convenience in handling, weighed 16 cwt., 
and yielded fine silver equal to 80 per cent., the smelted 
value of which was over 4300/, (1891). Another piece 
measured in situ 6 ft. by 4 ft. ab its largest part, and 
averaged about 4in. in thickness. The weight of this 
was about 23 cwt., but its silver value was rather lower. 
Altogether, over 6 tons of this mineral was taken from 
one deposit, yielding over 142,000 oz. of fine silver, to- 
gether with other ores, principally stromeyerite, yielding 
an additional 335,000 oz. 

Practically the whole of the dyscrasite has been found 
crystallised ; some of it, especially that occurring in 
calcite, being of great beauty. The most common 
varieties contained definite gs ne of antimony and 
silver, as will be seen by the following analyses made of 


typical crystallised specimens : 
Silver. Antimony. Agreeing with the 

Per Cent, Per Cent. Formula, 

No. 1 = 729 27.1 ole Ags Sb. 

» 2=783 2.7 Ag, Sb. 

» 3= 814 15.6 Ag, Sb. 

» 4=915 8.5 AgySb 

» = 94,1 5.9 AgisSb 


The antimonial silver chloride is a specially interesting 
mineral, inasmuch as it carries with it cerbain evidences 
of alteration, from which much of its history can be 
gathered. All the deposits yet found have unmistakabl 
shown it to be the result of alteration of dyscrasite. As 
have previously observed, it is evident that the solutions 
which originally coursed through the lode must have been 
very varied. In a measure, the effects of each can be 
traced by its varying action upon those minerals that 
were most susceptible to its attacks. The particular solu- 
tions that have resulted in the mineral now under notice 
would seem to have contained certain — of lime, 
magnesia, iron, &c., as chlorides probably; and they 
would, therefore, be very similar to those at present 
existent in the mine. 

I am indebted to the kindness of Mr. E. F. Pittman, 
Government geologist, for the following analyses of this 
mineral, which were made by Messrs. Mingaye and 
White, analysts to the Mines Department. Unfortu- 
nately the samples analysed are not taken from the purest 
specimens, but they were the best procurable at the time. 

he silver contents are unusually low: 


Analyses of Antimonial Silver Chloride. 


No.1. No, 2. 
Per Cent. Per Cent. 

Moisture at 100 deg. Cent. 0.56 0.13 
Combined water sae 4.04 4 37 
Silver... ata 47.46 45.87 
Antimony 16.87 20.72 
Copper ll .48 
Lead 62 31 
Arsenic trace trace 
Gold a 
Lime : 3.78 425 
Magnesia... 1.17 .20 
Ferric oxide 2.11 45 
Chlorine ... At im 1369 12.27 
Insoluble (gangue) __.. 101 .90 
Oxygen (by difference) 8.58 10.05 

100.00 100.00 


It will be understood from these analyses that the 
alteration to which the dyscrasite has been subjected was 
very complete; and in effecting this change it would 
appear that the solutions, in causing the combination of a 
certain portion of the silver as chloride, had leached out 
a further portion which was immediately precipitated on 
the exterior of the mass as ordinary cerargyrite. The 
remaining antimonide has been oxidised by the same 
means into antimoniate, leaving the uncombined antimony 
behind as Sb,O,. Large lumps of this mineral have been 
met with, one weighing as much as 475 1b. Many of the 
pieces, on being broken, showed the gradual action of the 
solutions, the outer crusts being completely changed, 
while the centre consisted of a kernel of unaltered anti- 
monide (dyscrasite) which the solutions had failed to 
reach. The intermediate parts often displayed the 
partially altered mineral, the change having advanced in- 
sufficiently to destroy the original crystallisation. It is 
only above the unaltered siderite that this mineral has 
been found ; and occasionally it is seen in close association 
with dyscrasite which, probably because the solutions 
were unable to reach it, shows no sign of alteration what- 
ever. 

Various deposits of small nodules have been found 
quite loose in open spaces in the lode, necessitating the 
not unpleasant task of shovelling them out. Each was 
spherical, and coated with cerargyrite crystals; these had 
evidently been contained originally in calcite as nodular 
masses of dyscrasite, which, upon the removal of the 

angue, had been dropped out and acted upon as I have 
escribed, 

The action of the solutions upon various other ores has 
been noted ; and though the effects in some cases are most 
interesting, producing compounds of a very complex 
character, these t be touched upon here. The dys- 
crasite, however, appears to have been specially sought 
out for attack ; and it has been noticed that where there 
was intimate association with fahlerz, the chloride was 
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not formed, but the leaching process was carried on in 
some instances to such an extreme that the whole of the 
silver was removed, leaving rong * behind but an in- 
soluble white oxide of antimony. The quantities upon 
which such an extreme action has taken place appear to 
have been comparatively small, and generally the altered 
antimonide (dyscrasite) has been found as loose nuggets 
in the fahlerz, each coated with the antimony oxide, and 
showing beyond all doubt that it had been considerably 
aoted upon by solutions of some kind. 

{n attempting to account for the deposition of these and 
the other silver compounds of this mine, I assume that 
the metals were originally brought from below in solution 
(this with all deference to Dr. Sandberger), in which state 
they would remain until the conditions were so a 
as to admit of their deposition. It may be held that 
having been dissolved by weak solutions, under high tem- 
perature and pressure, they would be deposited on the 
removal of those conditions in the open portions of the 
lode. This is probably true of the ore bodies of many 
mines; but in this case the chemical union of two ele- 
ments of such weak affinity as silver and antimony, 
together with the constant association of the ‘“‘ cross- 
veins,” would suggest the application of a special force 
passing through the latter. All the evidence yet pro- 
duced in the mine’s development points to an essential 
connection between the ore deposits and “ cross-veins,” 
and it would therefore seem only necessary to ascertain 
what that depositing influence has been, to understand 
how the deposition was brought about. 

Geologists are agreed that electro magnetic currents 
are continually passing through the earth’s crust, and, if 
so, these currents would, I presume, be far more likely 
to use separate veins as mediums for their transmission 
than to pass through solid rock, no matter what its cha- 
racter might be. If we bear in mind these two im- 
portant facts, viz., (1) that the deposits are always 
connected with the *‘ cross-veins,” and (2) that electricity 
is constantly passing, it appears te me that we need go 
no further in our search for the depositing agent, which 
has been a continual succession of electro-magnetic cur- 
rents passing through the “‘ cross-veins,” and causing the 
deposition—very often in remarkable combination—of the 
elements held in solution at the points of contact. 

Unfortunately, the apparent absence of continuity de- 
prives the ‘‘cross-veius” of much of their value as guides 
to ore bodies ; but, though they have not yet been proved 
to be continuous, I am nevertheless of opinion that they 
possess an unbroken connection of some kind, which, in 
the present state of our knowledge, we are unable to 
trace. This connection may be found in the ordinary 
rock joints, but if so, they are too numerous and erratic 
to be followed with any degree of certainty. 

The ore, as I have remarked, makes downwards in 
small quantities with more or less regularity, and, in the 
absence of any other known indication, is being followed 
in the belief that it will prove to be a connecting link 
between the large bodies, which will bs found only where 
the conditions that were necessary to effect their deposi- 
tion exist. 

Such is the theory which the observations of several 
years have led me to form upon the occurrence of the ore 
deposits of this mine ; and my object in publishing it is 
to elicit discussion, and s0 lead others, who may have 
had similar experiences in other parbs of the world, to re- 

st «them. The electrical hypothesis is advanced because 

know of no other agency that is capable, under the con- 
ditions I have described, of producing these results. 
There are, no doubt, among my fellow-members many 
who could supply additional evidence on the subject, 
either confirmatory or otherwise; and I trust this paper 
may be the means of inducing them to do so. 





STEEL FLYWHEELS. 
On Structural Stec) Flywheels.* 
By Tuomas E. Murray, Albany, N.Y. 


Wir the increasing use of large and fast-running 
engines in the generation of electric power, the problem 
of providing flywheels which shall not be liable to burst- 
ing is one of great and growing importance to the mecha- 
nical engineer. This is especially so because large power 
stations are usually and necessarily located in the central 
and crowded sections of cities, where any accident is liable 
to cause much loss of life and the destruction of much valu- 
able property. That large iron castings are unreliable, 
when subjected to sudden and severe strains, is recognised 
by all. Ib is evident that cast-iron flywheels have 
reached the limit of development, and it is doubtful if 
much further improvement is to be expected in them. 
The frequent accidents to large wheels of this type show 
that there must be some radical change in construction in 
order to make wheels which shall be free from danger of 
bursting by centrifugal force. 

With the cheaper production of steel, the latter metal, 
in nearly every branch of mechanical industry, has taken 
the place of cast iron, and ths object of this paper is to 
describe a novel application of steel plates as a substitute 
for cast iron in flywheels. 

The engine for which this new wheel was designed and 
made was one of a pair in the power house of the Albany 
Railway at Albany, N.Y. 

The former cast-iron wheel which it replaced, and 
which was 20 ft. in diameter by 50 in, face, and weighing 
50,000 lb., burst, causing considerable damage. Io was 
connected to a 20 in. and 36 in. by 48 in. tandem com- 
pound engine, and was belted to a 48-in. pulley located 
on a 500-kilowatt generator. 

Running under normal conditions this engine made 7 
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revolutions per minute. At the time of the accident, the 
speed of the engine (according to statements given av the 
time, and from computations made from the distances 
that portions of the wheel were thrown) was far beyond 
the conditions of everyday practice. 

The author does not attempt to state here the cause of 
the accident, or the acceleration in speed, but his faith in 
cast-iron flywheels was considerably shaken, and to replace 
the broken wheel he naturally looked for something better 
and of different material, which would stand the very 
high rate of speed and have a greater factor of safety, and, 
at the same time, locate the weight in the wheel where 
the best results would be accomplished. 

As some balance wheels had n constructed of struc- 
tural steel with good results, the writer looked for a 
belted wheel of the same material, but was unable to 
locate any which had been built, and accordingly designed 
a wheel as per the accompanying drawing. and an order 
was placed for two wheels with Harry E. Campbell, of 
the Albany Construction Works. 

(It may be well to say here that the wheel was not de- 
signed to run at 72 revolutions per minute, or ab any 
stated factor cf safety, but the construction was of the 
strongest possible at a moderate cost. I am well aware 
that certain parts of the wheel are much stronger than 
others, as, for instance, the hub and discs which take the 
place of the arms or spokes. ) 

Description of Whecl.—The steel was of a grade known 
as ‘‘shell steel,” open-hearth process, and of 60,000 Jb, 
tensile strength, and great care was used to have grain, 








and drawn close and firmly together, each bolt passing 
through two bars, four plates, and all parts of the hub. Be- 
tween the outer edges of the discs a cast-iron filler ring was 
placed and all bolted tem — together. As all parts 
were drilled to templates, the work proved true and in line, 
The riveting was done from the outside with one man 
inside holding on and taking the hot rivets through a 
manhole left for that purpose. 

Rim.—The manner of constructing the rim was ag 
follows: Eight 32 in, by 4 in. plates were rolled to form a 
circle, and riveted to and with joints over the 5 in. by 
Zin. bars. Over these plates another layer of 40 in. by 8 in, 
plates, in sixteen parts, was placed with joints broken 
over the first layer. The 6in. by 6 in. by 4-in. angle-irons 
were next formed, and securely riveted and bolted to the 
diecs, and also through both rim plates, with countersunk 
rivets. The Sin. by 4in. plates were also riveted to- 
gether, rivets 4 in, centres. Another layer of 3-in. plate, 
50 in. wide, was next riveted on. This was also cold rolled, 
and the last or face sheet, 50 in. by { in., was rolled hot and 
riveted on. The countersink of the last sheet was almost 
its full thickness; 64 1}-in. rivets were driven through 
the 5in. by ? in. bars, and all rim plates connecting all 
plates and discs. The wheel was then keyed to the shaft 
with two cast-steel keys, one driven from each side of the 
hub, and without turning or facing the wheel in any way 
the belt was put on and the wheel put to work. The belt 
remained in the centre of the wheel, and has been running 
two months. There are three points in the diameter of the 
wheel with buckles in the plate, due to heating, raised 
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in the direction in which the plates were rolled, placed in 
position so as to give the greatest strength. All rivets 
used were Burden’s best, and were of two sizes, namely, 
1} in. and ? in. in diameter. 

Hub.—The hub is described as follows: Six 2-in. discs 
were sheared 36 in. in diameter, and fourteen 48 in. in 
diameter, and these plates, together with the cast-iron 
separator or spider 23 in. long by 48 in. in diameter, com- 
posed the hub, and were assembled as follows: Two 
sets, composed of three 36-in. and three 48-in. discs 
each, were drilled for 32 countersunk rivets, and 
after being securely clamped to tight joints, were riveted 
together, making two hub sections for outer part of wheel 
hub, each 44 in. thick, and these were bored to a “‘driv- 
ing fit” to shaft ; two sets of four discs each were secured 
together and bored in same manner for inside sections of 
hub, giving a steel bearing on shaft of 15in. The casting 
or spider, weighing 2700 lb., was bored to a close fit and 
placed on shaft. This ag ees, Bang faced on ends and 
cored for thirty-two }$-in. hub bolts and provision made 
for keys. The four steel hub sections were next clamped 
together and bored for the 32 steel bolts. The two sections, 
48 in. by 3 in., were driven on the shaft, one against each 
end of spider, and one of the 36 in. and 48 in. by 44 in. discs 
started on each end of shaft and driven past the bearings, 
after which the shaft was set in position in the bearings. 
Each part of the hub was faced to right angles with bore. 

_Discs.—Two dished webs were formed 19 ft. 6f in. in 
diameter, each composed of two layers of }-in. plate, each 
layer having 16 sections, making 64 plates in all. These 
plates were drilled so as to have all joints broken. The 
rivet-holes were 3 in. on centres, staggered, with four lines 
of holes running lengthways of plate. The emall ends of 
the plates were heated and bent on a form to a right angle 
to the shaft, and each drilled for two 1,'; hub bolts, The 
rim ends of the plates were drilled for two lines of rivets, 
aud in such a manner as to properly secure segments of 
6 in. by 6 in. by 4 in. angle irons. These plates were next 
connected between inside and outside hub steel plates, 
sections forming two complete dished discs which were 
2 in. apart at rim, and 29 in. apart at hub. Thirty-two 
5 in. by in. steel bars were fitted one over each outside 
joint of the disc-plates with the hub end bent, and the rim 
ends formed two right angles with centreof wheel or parallel 
with shaft. This end was bent to secure the rim in connec- 
tion with angler, each of which was drilled for two 1}-in. 
rivets. Great care was used in making these bends, and 
sharp angles were avoided. All bars were drilled from a 
template. After the bars and plates were assembled in 





position, with temporary bolts, the hub was bolted to- 


























i's in, out of truth, but the balance of the wheel is practi- 
cally true and in line with the shaft. The wheel will be 
turned later. The weight of the wheel is 57,930 lb, 
distributed as follows : 


: Ib. 
Rim ... aa see ee 2 32,000 
Discs ... ‘ ae ace nu 16,400 
Hub... as ‘sp ae ‘Ki 9.530 


In calculating the strength of this wheel we nesd no} 
begin at the hub and figure out every part as in a cast-iron 
arm-wheel. Ib is enough to know its strength at the 
weakest point, which is undoubtedly the outer layer of 
rim plates, as those plates must leave the wheel before 
any other part could give way. 

Each of these plates weighs 590 1b., and the direct cen- 
trifugal force on each plate, tending to hurl it off the 
wheel, is, according to Haswell’s formula : 


F = w 2d _590 x 72 x 20 
5217 5217 


But these plates are held in position by rivets haviog 
a total area of 20.75 square inches, which at a strain of 
15,000 lb. per square inch would carry 311,250 lb. 


Then the factor of safety - 11,726 
311,250 


I regard the device of making the discs or webs dished 
on the same principle as a bicycle wheel, as the most 
important feature of this wheel, and I believe it could be 
applied with success to broad-faced wheels for mill work 
by using wpe gen of discs, and also to balance wheels, 
such as are u with direct connected engines for the 
generation of electric light or power. 


=11,725 lb, nearly. 


= 26 nearly. 





Prers AT New York.—An addition to the pier accom: 
modation of New York is now in hand under the supervision 
of the New York Dock Board. Theconstruction is con- 
templated of five ——— piers on the North River front, 
in the vicinity of West Eleventh and Twelfth streets. 
The space occupied will give a total new wharfage space 
of nearly 10,000 ft. The piers, which are to be the largest 
yet built, will bs each 80 ft. wide and from 670 ft. to 730 fo. 
in length, with a slip space between them 225 ft. wide, 
allowing ample room for vessels to dock on either side. 
The water alongside the piers is to be dredged to a depth 
of 35 ft. It is estimated that the work will be completed 





gether with bolts passing entirely through hub and discs 





in two years, 
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OCompitep By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883—1888. 
number of views given in the Spectfication Drawings is stated 
= each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Kale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing ts given. 

Any person may at any time within two months from the date of 
the advertisement 4 the acceptance of a complete specification, 

ve notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act 


ELECTRICAL APPARATUS, 


13,091. S. Z. de Ferranti, London. Electric 
Switches. (4 /igs.] July 6, 1895.—According to this inven- 
tion, an electric switch is made with two paths; one of these is 
formed of any of the well-known metal contacts as a ; the other is 
through a bar or spring b projecting from a bath ¢ containing oil 
or other insulating liquid making contact with a piece of the 
switch d above the insulating bath. The two contact parts a 
and b of the switch are in hanical ti When it is 
desired to break the current the switch handle ¢ is pulled down ; 
the effect of this is first to break the current-carrying part a of the 
switch. At the same time that this is going on, energy is being 
stored in a spring f which works direct or controls the contact- 
rod. When the handle of the switch has got a little further, and 
has sufficiently well broken the circuit through the heavy current- 
carrying parts a of the switch, the mechanism operates a catch 
which releases the spring and shoots off the contact-rod. This 
catch is operated in the following manner. When contact is to 
be broken, the handle e and contacts a are pulled over on centre 
g, the link h pivoted at i being carried down with it. This link at 
its other end is attached to lever k, which is pivoted at / on the 



































fixed frame 7, Lever k, in being pulled down, compresses spring 
f. While the spring is being compressed the contact-rod 0 is pre- 
vented from coming down by the bellcrank n pivoted at o. The 
mechanism for releasing the bellcrank is in the form of a block n 
on lever k, which, by pressing down on the nut, stops on hanging 
pin p, pulls over the catch, and so allows the compressed spring 
to pull down the contact into the oil bath. The Jower end of oil 
bath is made tight with a gland and stuffing-box, and to deaden 
the jar to the apparatus, a dashpot q is placed beneath the 
spring. The action of the spring is, therefore, first to separate 
the current-carrying parts without — and secondly to 
quickly break in air the current passing through the remaining 
contact, which in its turn is entirely immersed in the oil, so as to 
drown out any spark which may have a tendency to follow. In 
some cases the spring itself may be used for carrying the lesser 
portion of the current and for giving the quick break. Also the 
quick-breaking gear may be put into the oil or insulating bath, 
and these parts may be actuated by means of a reciprocating rod 
ey through glands in the box. (Acceptei June 
J . 


14066. Hon. C. A. Parsons, Newcastle-on-Tyne. 
Winding Armatures for Dynamos and Electro- 
Motors, (3Figs.] July 23, 1895.—This iavention consists in wind- 
ing the armatures with a multipie wire cable, instead of a single 
wire cable as heretofore. The cable may be constructed of two or 
more strands insulated from each other, and the strands may be ar- 
ranged both as to relative position and insulation in any convenient 
and suitable manner. The strands are preferably arranged on a 
concentric system, so as to facilitate the insulation of one strand 
from another, especially between those strands where there is 
the greatest difference of potential. In one cable constructed for 
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the purposes of the invention are arranged 24 wires in two con- 
Centric circles, the inner circle consisting of eight wires, and the 
Outer circle of sixteen. The wires are not distributed uniformly 
round the concentric circles, but they are put closer together 
found part of the circle, and so as to leave a considerable space be- 
tween two of the wires at that part where the difference of poten- 
tial is greatest. This space is filled with insulating material. The 
two concentric circles of wire are carefully insulated, and the ex- 
terior circle is surrounded with a suitable thickness of insulating 
material. When such a cable is used for the winding of the arma- 


passages in the armature core, or is otherwise restrained in any suit- 
able way near the outer circumference of the armature. Fig. 1 is 
a section through .an armature constructed with the improved 
multiple cable wire. Fig. 2 is a diagrammatic section showing 
the improved cable wound through passages in a continuous 
length, and Fig. 3 is an end section showing the improved 
i wire cables according to one form. (Accepted June 24, 


RAILWAYS AND TRAMWAYS. 


15,194. W.S. Laycock, Sheffield. Brake Mechanism 
for Railway Vehicles, [5 Figs.) Augus} 13, 1895.—This 
invention relates to an arrangement of mechanism for operating 
hand brakes applied to railway wagons. The improved mechanism 
is more especially adapted for use in combination with the Marton 
brake. In the Marton brake a long side lever is used, which when 
forced down to put on the brake is retained in that position by 
passing a pin into one of a series of holes provided for that pur- 
pose. When the brake is to be released, it is necessary to first 
press down the long lever to free the pin, and then to withdraw ib 
from the hole before the brake block can be removed from the 
wheel. Now according to the present invention, instead of one long 
lever, two levers A and B, connected by a vertical link O, are used. 
The longer lever A is pivoted and supported at D upon a casting 
secured to the wagon frame. The free end of the lever A passes 
between the two sides of the rack E, which is securely fixed upon 
& cross-shaft F, supported by the spring shoe G, secured to the 

















wagon frame. The rack E consists of two side plates, the edge of 
one plate being provided with a series of ratchet teeth or their 
equivalents (or both plates may be toothed if preferred), and be- 
tween the plates the lever A is passed, and can be raised and 
lowered. Upon the lever A is a catch H, arranged to engage with 
the teeth of the rack, which is caused to engage, and is retained 
in gear by means of a counterbalance I, upon an arm J, fixed upon 
the shaft F. At the bottom end of the rack is a pedal or pro- 
jecting pin K, upon which the foot of the operator is steel, 80 
that the rack can be pushed back out of gear with the catch H, 
which instantly releases the lever A and the brake block L. 
When it is desired to put on the brake, the lever A is p 
down ; the rack E automatically giving way until the lever stops, 
when the catch H engages with teeth of the rack, which retain it 
until released as before described. A similar apparatus is fixed 
upon each end of the cross-shaft, so that the brake can be operated 
from either side of the wagon. (Accepted June 17, 1896). 


15,041. A. G. Evans, London. Compensating 
Balance Lever Plates for Railway Signalling 
(6 Figs.) August 9, 1895.—This invention has reference to improve- 
ments in compensating balance lever plates fixed upon signal poste 
in connection with operating the signal arm. a is the compensat- 
ing balance lever plate shown as in two halve3, bolted together 
at the ends al, a2, and fulcrumed to the baeeplate b at b! ; inter- 
mediate between the two plates are — eandd, Toa projec- 
tion e on the ends of the plates a the upright rod operating the 
signal arm is connected. The usual chain f is connected at the 
end /! to the operating lever in the signal cabin, and at the end 
f2to a counterbalance weight f°. In the chain are friction rollers 
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g, 9' revolving on the plates a according as the signal lever operat- 
ing the chain is moved or not. In Figs. 3 and 4 the invention is 
substantially the same, but in lieu of the pulleys c and d, one 
pulley h is substituted, revolving on the arm spindle j. The action 
is as follows : Should the wire expand, the counterbalance weight f3 
falls by gravity and takes up the slackness of the wire, the friction 
rollers g, g1 moving along the top of the plates a in the direction 
of the upright rod. Should the wire contract, the weights f move 
up, and the friction rollers g, 7! move in the opposite direction to 
that a, described, towards the left. When the signal is 
required to be deflected, the signal lever in the cabin upon being 


g, 9! along the top of the plates a, and when they get beyond the 
centre b' the continuation of the pull of the signal lever tilts the 
plates a, thereby moviog upward the upright rod / and deflecting 
the signalarm. (Accepted June 17, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,709. J. T. Hewitt, London. Steam, Air, and 
Gas Rotary Engines, and Exhaust and Compression 
Pumps. [9 Figs] June 17, 1895.—Fig. 1 showsa rotary engine 
constructed according to this invention. 1,1 are two stationary 
cylinders connected at their inner or adjacent ends to a junction 
piece 2 and provided at their other or outer ends with removable 
covers 3 having stuffing-boxes 3a, the junction piece having a 
lateral branch 2a for supplying motive fluid, and the cylinders 
having near their outer ends lateral branches la for exhaust of 
said fluid. 4 is a shaft extending centrally through the two cylia- 
ders and through the stuffing-boxes. At each side of the junction 
piece 2 the shaft is provided with multiple screw threads 5—four 
are shown, that are of gradually increasing pitch from their inner 
to their outer ends, so as to provide spiral ga of gradually 
increasing size to accommodate the gradually increasing volume 
of the expanding motive fluid, and the sorew threads at one side 
of the junction piece being right-handed and those at the other 
side left-handed, so that the streams of motive fluid flowing in 
opposite directions through the two cylinders from the space 2 of 
the junction piece to the exhaust branches la, will, by acting 
upon the two sets of screw threads, rotate the shaft in same direc- 
tion, and prevent, or [ popeenny J 80, any end thrust on the ehaft, 
Between the inner end of each cylinder 1 and the junction piece 
2, there may advantageously be fixed a plate 6 formed with 
sector-shaped holes 6a equal in number to that of the screw 
threads of each set, so that as the shaft rotates, motive fluid will 
be admitted in an intermittent manner to the inner ends of the 
spiral passages between the screw threads. Fig. 2 shows a gas 
or hydrocarbon motor engine according to this invention. 1 
is the engine cylinder having a supply branch 1a for explosive 
mixture and an exhaust branch 1), and fitted with a shaft 4 
having multiple screw threads 5 of gradually increasing pitch 
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from la to 1b. 7 isa pump cylinder having a suction branch 
7a, and a delivery branch 7), the shaft 4, which extends through 
this cylinder, being provided with multiple screw threads 
5a of gradually decreasing pitch from 7a to7b. 8 is a nozzle 
for supplying gas or inflammable vapour to the suction branch 
7a of the pump, and 9 isa pipe connecting the delivery branch 7b 
of the pump to the supply branch la of the engine oylinder. 10 
isa non-return valve opening inwards and controlling an opening 
11 in one of the cylinder covers 3 through which a flame from 
a burner 12 can be drawn into the cylinder 1 by suction at the 
— of the engine. 13 is a pulley fixed on the shaft 4 between 
the cylinders 1and7. To start the engine the shaft 4 is rotated by 
the pulley 13, whereupon air and gas or vapour will be drawn into 
the cylinder 7 through the inlets 7a and 8, compressed by the 
screw threads 5a in cylinder 7, and delivered through the branch 
7b, pipe 9, and supply branch la to left-hand end of cylinder 1. 
Simultaneously with the compression of gas and air in cylinder 7, 
the left-hand end of the cylinder 1 will be exhausted by the screw 
turbine therein even more quickly than explosive mixture will be 
supplied by the pipe 9, with the result that the flame from the 
burner 12 will be drawn into the cylinder 1 and ignite the mixture 
of gas and air therein. By this means the pressure in cylinder 
1 will be raised considerably above the atmospheric pressure, 80 
that the valve 10 will be closed and the gases expanding along the 
cylinder 1 will act upen the screw blades 5 and rotate the shaft, 
whereupon the driving of the shaft 4 by the pulley 13 is stopped. 
The motion of the shaft 4 being communicated to the screw 
threads or turbine in cylinder 7, a further quantity of gas and 
air will be delivered along pipe 9 to the cylinder 1 and burnt 
therein, go that the motion of the shaft 4 will be maintained until 
the supply of inflammable gas or vapour is cut off. (Accepted 
June 17, 1896.) 


15,938. H.C. Ashlin, Liverpool. Improvements in 
or relating toFurnace Tubes. (2 Figs.) August 24, 1895. 
—The improved furnace tube A is constructed either as shown 
in Fig. 1 with an even surface A’ on its inside, while its outeide 


A? Fig./ 3 
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has ridges A? and furrows A? running circumferentially round it, 
forming as it were a series of arches, or as shown in Fig. 2 with 
the external surface A‘ smooth and the ridges A? and furrows A? 
on the internal surface. (Accepted June 24, 1896). 


TEXTILE MACHINERY. 


14,150. H, Haslam, Edenfield, Lancaster. Drivin 
Wheels for Wood Spools or Bobbins used in Cotton 
Manufacture. (3 Figs.) July 25, 1895.—1 is the driving collar, 
forming part of which is the driving wheel 2, and 3 is the flange 
on which the base of the bobbin or spool reste. Heretofore for 
pee of admitting oil to the interior of the driving collar 1, a 
ole was bored obliquely through the collar at a, and when the 
bobbin or spool was removed, oil was poured in at the hole a, and 
through oversight, usually more or less on to the upper face of 
the flange 3. the base of the bobbins or spools on this 
flange, the bobbins in time, and through frequent usage, became 
turated with oil, and the latter eventu came into contact 








ture of an alternate-current dynamo, it is wound through euitable 


operated gives a pull to the chain /, moves the friction rollers 


8a 
with the slubbing cotton or other fibre on the bobbin, and further 
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cont:ct between the spools when in the skep, resulted in further 
sviling of the slubbings or fibres, one soiling another. In Figs. 2 
and 3 the upper part of the driving collar 1 is recessed at 6, form- 
ing a1 annular or concentric chamber, convenient for the appli- 
cation of oil thereto (the oil hole a being abolished) ; the oil is thus 
kept entirely clear of the flange and exterior of the driving collar, 
and 89 the waste and damage arising from superfluous oil are 
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avoided. When applying oil to the interior of the stationary long 
collar 7 for purpose of lubricating the flier spindle c, which rotates 
inside the long collar 7, driven by bevel wheels at the foot of the 
spindle c, the practice is to pour oil in at the top of the long 
collar at », and commonly oil is, through want of care, spilt or 
overflyws down the outside of the long collar 7, and the chamber 
6 serves as a receiver for any such surplus, instead of permitting 
it to p.ss to the outside of the driving collar 1 and on to the flange 
3 as heretofore. (Accepted Jun? 17, 1895). 


8258. J.Ireland, Dundee. Cop Shuttles, [12 Figs.) 
April 20, 1896.—The improv d cop shuttie, shown in Figs. 1 and 2, 
comprises a spring 20 arranged beneath a T-tension device or 
drag 21 in order to give it elasticity, such drag being in this 

held against a pin 22 with sufficient force to give the 
required tension. The pressure of suc’: spring is regulated by a 
s:rew 19. The drag may be made of steel or of any other suitable 
material.. The pin 22 is made preferably of iron or steel, and the 
thread exit hole 23 of porcelain. The woodwork of the shuttle is 
0 fashioned that a portion 24 isleft, formiog a bridge in which is 
a h.lz 25 throvgh which the thread from the cop is led towards 
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the drag. The tension is determined by the force with which 
the spring 20 presses the T-tension device 21 against the pin’22. 
The T-tension device or drag is provided with projections 30 so 
disposed that the tendency of the thread to pass over the end of 
and under such T-tension may be obviated. In the modification 
shown by Figs. 8 and 4 the T-tension device 26 is formed asa 
spring 28 preased by another spring 20. In a third modification, 
iNusteated by Figs. 5 and 6, the spring 20 is not used, but the 
spring 28 of the T-tension 26 bears against a pin 27, such pin 
being so situated that the T-tension device bears with sufficient 
force against the pin 22 to give the necessary tension. In all 
these shuttles there is a slot 29 through the bottom for the pur- 
pose ofallowing the “ caddis” to pass away. (Accepted June17, 
1896). 


VEHICLES. 


14,285. A. Shuttleworth, F. Shuttleworth, T. F. 
Wilkiason, and R. Gambie, Lincoln. Apparatus 
for adjusting the Position of Portable Machinery, 
and for Chock the Travelling Wheels. [13 Figs.) 
July 26, 18¥6.—One—B'—of the chocks, which are intended to be 
forced under a wheel, has attached to one of its ends a fulcrum 
pla'e a, having a longitudinal central rib or ribs b, on either side 
of which are a number of transverse horizontal notches c¢ for 
receiving the two prongs or teeth e of the bifurcated lower end c' 
of the opera'ing lever C. On the top of the fulcrum plate is a 
“stop” notch /, the object of which is to insure that the rods g 
shall be brought into the proper position for the nex’ pair of 

















oblong holes A therein to engage with the pawls » when the lever 
teeth ¢ enter the uppermost of the notches c. The lever C is 
recessed between ite teeth, so as to clear the longitudinal rib b of 
the fulcrum plate, which rib forms a guide for the lever. The 
lever has at each side a pin/. These pins are adapted to engage 
in corresponding round holes m, one in each of the two rods g. 
Each of the pins / has akey /! on its end, so placed that it can pase 
through a corresponding keyway m! cut at the inner side of the 
round hole m in the corresponding rod g, but only when that part 
of the lever C which carries the pins / occupies a position (Fig. 8) 

pposite to that t which the longer arm c* of the lever is 
moved when causing the chocks to approach one another. The 
lever handle c* is inserted in a socket C? in the central upper 














part cl of the lever, and is secured by a pin m (Fig. 2). Each 
rod g, besides having at one end a round hole m with groove ml 
at the inner eide for receiving the corresponding lever pin /, has 
towards the other end, in a part g! of it that is arranged flatwise, 
a series of oval holes A for engaging successively with one of two 
pawls p turning on studs p! projecting horizontally above sup- 
porting brackets g attached to the chock B, which pawls p drop 
into the oblong hules 4 and abut against the brackets q for taking 
the pull of the rodsg. The brackets q have vertical flanges 7' on 
their outer sides for retaining the rods g in proper position for the 
pawls p to engage in the oblong holesh. Assuming the lever C 
to be resting with its teeth ¢ in the stop notch /, into which the 
lever has been a after completing the bottom stroke, then 
the pawls p will be resting on the rodsg, and when the lever is 
moved back to the uppermost of the notches c, the pawls ¢ will 
enter the holes h next to those which they have just left, and 
will abut against the brackets ¢ when the rods g are pulled by the 
lever to draw the chocke B, Bb! towards each other, and so raise 
the wheel A resting thereon. Another series of strokes of the 
lever can now be made, without having to remove the rods g 
from the pins / of the lever for the purpose of taking a shorter 
hold, and the action will be practically continuous from the first 
stroke of the lever to the last. The form of the lever is such that 
when it is pressed down until it comes into contact with the rib3 b 
of its chock B!, the fulcrum teeth e and pins / will be in line with 
the centre lines of the rods y. The pins / of the lever are thus on 
the dead point of their stroke, and the lever has consequently no 
tendency to rise as a result of the pressure exerted on the inclines 
of the chocks B, B! by the weight of the wheel A resting on them. 


(Accepted June 17, 1896). 


15,244. R. H. N. Lindley, London. Stuffing-Boxes. 
[4 Figs.] August 13, 1895.—These improvements consist in pro- 
viding an improved lining for the same. Ia carrying out this 
invention a cylindrical lining is employed, the inner surface of 
which is of truncated conical shape in longitudinal section. The 
outer surface is provided with circumferential grooves which 
communicate with each other through cross-slits, and the said 
grooves are formed with perforations to allow of the lubricant 
passing to the interior of the lining, and so to the packing. The 
lining is advantageously formed in two parts to allow of it being 
easily placed in the stuffing-box. A groove is formed at one end 
of the lining to receive an asbestos ring or other suitable packirg 
to form the joint at the bottom of the stuffing-box. Springs 
under the nuts of the s‘uffiag-box gland serve to exert prestu e 





upon the packiog. a is the cylindrical lining, having its inner 
surface conical in shape, and being, as shown, made in two parts 
to enable it to be easily inserted in the stuffing-box. b, b are the 
circumferential grooves on the outer surface of the lining, and c, c 
are the cross slits which put the circumferential grooves b, b in 
communication. d, dare the perforations in the said grooves to 
allow the lubricant to pass through the lining to the packing e 
shown in os J is the groove at one end of the lining a, the 
said groove being designed to receive a ring g of asbestos or other 
suitable packing, as shown in Fig. 3. Fig. 3 shows the improved 
lining in position in a stuffing-box h. The packing e is packed 
round the rod i after the lining @ has been placed in position, and 
the stuffing-box gland j is then screwed into position by means of 
the nuts k,k. 1, l are the springs under the nuts k, k for exerting 
pressure on the packing e. (Accepted June 17, 1896). 


10,085. A. W. F. Bennik, Apeldoorn, Nether- 
lands. Connecting Pipes. [10 Figs.) May 12, 1896.—Tois 
invention relates to a pipe coupling which consists essentially 
of a divided or split nut adapted to be slipped over the adjacent 
ends of the two lengths of pipe to be joined together and of a 
strap or sleeve adapted to hold the two parts of the divided nut 
together. Figs. 1, 2, and 3 are views showing one form the in- 
vention may assume. Figs. 4 and 5 are views showing another 
form the invention may assume. Fig. 6 is a view of another 
modification. Figs. 7 and 8 are views showing another modifica- 
tion, and Figs. 9 and 10 are views showing a further modification. 
Throughout the views similar parts are marked with like letters 
of reference. Referring to Figs. 1 and 2, the improved coupling 
consists of a nut fo‘med in two parts c and d, and adapted to 
be placed around or over the ends of the two lengths of pipe a0, 
which are provid: d with oppositely directed screw threade, ard 
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which may have a packing ring f between them. In this arrange- 
ment the nut cd has the form of a polygon (such, for instance, as 
a hexagon). Over or around this nut there is slipped a strap or 
sleeve ¢ 80 that the two parts of the nut are firmly held together. 
The fundamental shape of the strap in this modification is annular, 
and in the interior of the strap there are formed incisions or 
notches into which the correspondiog corners of the two parts c 
and d engage, so a3 to prevent rotation of the parts. The modifi- 
cation illustrated in Figs. 3 and 4 differs from the preceding 
arrangement, in that the two halves c and q of the nut (which is 
of annular shape in this case) are provided with ape nae 
c' and d‘ which take into notches e' in the strap which is also of 
annular form. In the modification illustrated by Figs. 6 and 7, 
the ends of the two lengths of pipe a and 6b are provided with 
similarly directed screw threads, and the divided nut c d engages 
with the end of one length of pipe only, the other end of the 





divided nut being recessed to receive an auxiliary divided nut 


nm. In a further modification the avxiliary nut is dispensed 
with, and the end of the one length of pipe is providedwith a flanged 
or turned over edge which engages with a shoulder on the divided 
nut. (4ccepted July 17, 1896). 


14,221. R. Wilson, London. Apparatus for Con. 
centrating Sulphuric Acid. [3 8.) July 16, 1895,— 
According to this invention circular porcelain, or glazed earthen. 
ware, or enamelled metal vessels or receivers 1 are employed, each 
vessel 1 Laving at one side a vertical conduit or passage 2 formed 
by bending a strip of porcelain, enamelled metal, or glazed earthen- 
ware in the shape of a channel or groove, whilst in a plastic or 
soft condition, and attaching same to the inside of the vessel 1, 
This strip of porcelain or conduit 2 extends from within about 
lin. from the bottom of the vessel or retort to the top, and near 
the top of the vessel a bib or spout 3 is formed as an outlet for the 
acid or liquid to pass into the next vessel (Fig. 3). This bib or 
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spout 3, which engages with or forma part of the conduit or pas- 
sage 2, is placed about 1 in. or 2 in. below the top of the rim of 
the vessel 1, and the outer end of the bib or spout 3 is curved 
downwards. When a series of these vessels or receivers 1—1 are 
employed for concentrating acid or liquid by any of the ordinary 
well-known cascade procesees, the outer curved end of the bib or 
spout 3 is placed over the rim of the next succeeding vessel 
(Fig. 3) andso on through the series, so that as the acid or liquid 
passes into the first vessel of the series, it must rise from the 
bottom of the conduit or passage 2, and thence up to the bib or 
spout 3, and pass to the top of the next succeeding vessel 1, and 
so on to the end of the series. By this means a perfect circula- 
tion of the acid or liquid is insured, the lighter or weaker acid 
always being at the top. (Accepted June 3, 1898). 

14,999. W. Lloyd Wise, London. (F. M. Lechner and 
W. E. Moling, Columbus, Ohio, U.S.A.) Ball Bearings. 
(4 Figs.) -August 8, 1895.—a is the spindle of a wheel axle, 


' the-latter being- provided at intervals with peripheral grooves 





b. The epindle thus grooved is adapted to be surrounded 
by .a boxing consisting of a number of ring sections ¢ which 
telescope one within the other. The first ring section or that 
which is employed about the inner end of the spindle consists, as 
shown in the drawing, of a collar or short tubular body which is 
provided on its inner end with an enlarged head or peripheral 
flange d. The outer end of this inner ring or tube c is, as indi- 
cated at e, concaved to provide a bearing for and conform to the 
turface curves of a circular row of bearing balls e’, which als) 
bear in the inner one of the spindle grooves. Each of the re- 
maining ring sections forming the boxing, with the exception of 
the outer section, which varies slightly in form, consists of a 
tubular body which has formed with its upper portion an inward 
extension f of lees thickness than the body of the ring c, and 
which has formed with its lower portion an outward extension g 
corresponding in thickness with the inward extension f. This 
outward extension has its outer end concaved to conform to the 
concaved ends of the first orinner ring c. As shown, the upper 
ring extension f has its upper side flush with the upper side of 
the ring body, while the lower ring extension g has its under side 
flush with the under side of the ring body. Through each of the 
extensions f and near the outer end thereof is formed an opening 
h. The shoulder formed by the junction of the forward extension 
Jf and the body of each of the rings is rounded or concaved as indi- 
catedati. In connecting the ring sections to complete the im- 
proved boxing, the inner extension f of the second ring section 
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| from the inner end is made to fit over the body of the inner end 


ring or tube c, and the outer extensions g of the succeeding rings 
are telescoped within or embraced by the inner extensions f of 
cdjoining ring sections. By thus successively connecting the 
ring sections a substantially continuous bearing tube may be 
formed of the desired length which is adapted to loosely surround 
an axle or shaft spindle. In order to insert a set of bearing balls 
within each of the peripheral grooves of the spindle, one of the 
sections c is first so arranged. with reference to the other as to 
bring its ing hi iately over one of the spindle grooves, 
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| thus admitting of the bearing. balls el being dropped downward 





through eaid opening into said groove, after which ssid ring 
section is pushed iaward until the end of its extension f abuts 


| against the body of the ring, and the rounded shoulder ¢ of ths 


s-ction is in contact with and forms a partial bearing for the 
bearing balls thus inserted. In the construction of the outer one 
of the rings c the outward extension g is omitted. In order to 
utilise the improved bearing in a wheel hub k, such as shown in 
the drawing, the bore of the hub is provided with a tubular lining 
or sleeve k! having external threads on its end portions. m repre- 
sents an end washer or cap plate, the body of which is made to 
surround the axle at the junction of the latter with its spindle, 
the inwardly projecting neck portion of which extends within & 
recess at the inner end of the hub, and has a screw-threaded en- 
gagement with the internal sleeve k'. The spindle having the 
sectional boxing thereon is inserted within the hub sleeve * until 
the inner end ot the box bears against the cap plate m, after 
which a cap plate 7 is made to close the outer end of the boxing. 
The outer end cap plate has an interna'ly threaded neck nee 
adapted to engage with the external threads of the outer end 0! 
the sleeve k'. (Accepted July 17, 1896.) 
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MODERN THEATRE STAGES.—No. XIV. 
By Epwin O. Sacus, Architect. 
SmatL Woop anv Iron SracEes—continued. 
M. Prianat’s Frencu Type. 

I wave described the French wooden stage, and 
I have devoted an article to the Paris Opera House 
stage, and to the stage at Rheims Theatre, both of 
which can be classed as composite stages. The 
former stage was of unusual dimensions, the latter 
of average size. 

I now propose illustrating a typical example of 
the French wood and iron stage as found in the 
smaller theatres of provincial towns, and I have 
selected M. Planat’s example, as I consider it to 
be exceptionally characteristic. I have referred 
to the influence of the design of the Paris Opera 
House stage ; my example — illustrated by Figs. 
196 to 199, on page 194—again shows that the ma- 
chinery of M. Garnier’s monument was formed 
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scenium opening, so that whole scenes can be made 
to bodily disappear below the stage level. There 
is one point that should be noticed in connection 
with French examples, to which I do not believe 
I referred before: the first ‘‘ mezzanine” floor 
always slopes from back to front, parallel with the 
stage floor, but the second ‘‘ mezzanine” floor is 
laid level. In the class of stage now before us the 
slope of stage is given as 0.4 to the metre, and the 
height of the first ‘‘ mezzanine” is 1.75 minimum 
and 2 metres maximum, so as to give a space to 
allow the free passage of the machinist while at his 
work. The first ‘‘ mezzanine” is devoted chiefly to 
working the wings on the chariots, the second to 
manipulating the counterweights with the windlass 
at the side of the stage to avoid confusion with the 
traps, while on the cellar floor are the working 
drums so frequently referred to. 

Still following this type, we find three tiers of 
flies supported upon iron columns from the wings 
below, and continued upwards to assist supporting 





is my wish to present an example in which the 
compact plan of the stage arrangements should be 
studied with the more modern wood and iron type. 
The theatre at Evian shows many good points in 
stage arrangement which are worthy of a better 
home than the antiquated building from which they 
are taken. For a small stage, which has a depth 
of but about 20 ft. from the curtain line to the back 
wall, the arrangements are exceedingly neat, and 
it would, indeed, be well. in planning modern 
theatres if the requirements of stageland were as 
well observed as in this miniature example. 

This theatre is, as I have said, an example of the 
French wooden stage, consisting of a stage floor of 
only three “‘ plans,” as will be seen from the illus- 
trations, Figs. 200 to 203, on page 195. The exact 
dimensions of the stageare only 15.90 metres between 
the side containing walls, and 6.65 metres the depth 
from the proscenium wall to the back wall of the 
stage. The proscenium opening is 7.80 metres by 
7.90 metres. The arrangement cf the divisions of 
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Fias. 204 to 207. Stace or tHe Monte Carto THEATRE. 


on the basis of the French stage engineer’s design. 
This is more especially noticeable, at a first glance, 
with regard to the arrangement of the three tiers 
of gridiron floors and the placing of the drums 
thereon for working the cloths at the three levels, 
whilst the distribution of materials is almost 
identical. The main uprights are again of iron, 
and likewise the roof and main parts of the grid- 
iron, Everything else is of wood. On examining 
the plan of the stage floor, it will also be observed 
how there is ample room at the sides or wings for 
stowing away the scenes behind the columns which 
Sept the fly galleries above. This provision is, 
as I have mentioned before, typically French in 
origin, and identical in arrangement with the Paris 
stage in detail. 

The arrangement of the stage floor is as follows : 
First we have a front stage with a circular projec- 
tion into the auditorium, then the slit for the 

manteau d’Arlequin,” the working of which is 
plainly shown upon the section as being in two 
pieces of ‘‘ wing-draperies ” on ‘‘ chariots” and one 

drapery border.” Behind the ‘‘ manteau d’Arle- 
van there is no small or star trap as found in the 

Teer stages, but a ‘‘chariot slit” is the first 
— portion. Three chariot slits, with two 
; ider traps and a bridge trap beyond, complete the 
; oy Sequence, which is repeated ten times before 

: back of the stage here illustrated is reached. 

, + Wo “" mezzanine ” levels are found to afford suffi- 
age accommodation for the necessary windlasses 

: work the *“*sloats” and ‘‘ traps” below the 
he” There is, however, a more liberal depth 
a usual provided between the second ‘ mezza- 
ca and the cellar floor, giving an actual depth 

Ow the stage as great as the height of the pro- 





the roof and ‘‘ gridiron” floors. The height of the 
first fly gallery is about 32 ft. above the stage, 
giving ample room for working off the wings under 
the gallery. A service corridor at the back con- 
nects the flies on one side to those on the other 
side, in addition to which there are the hanging 
bri¢ges usually found in the ‘‘cintre” of French 
and German stages. As far as possible the ropes 
for working the scenery are all controllable from the 
first flies, as it is the one from which the operator 
can see best what happens on the stage. 

The ‘‘ gril” covers the whole of the stage, and 
on it are suspended all the ‘‘cloths” worked in the 
‘“‘cintre.” On the second ‘‘ gridiron” are fixed 
‘‘tambours dégradés ” for moving ‘‘ clouds,” ‘‘sky 
borders,” &c. 

Again I must break off without going into detail, 
but not this time because I shall have a future 
opportunity of describing similar French appliancer, 
but because I fear repeating myself after having 
dealt so fully with pr en French examples. The 
general lines of the smaller stage are no doubt 
instructive, but in respect to detail we must look to 
other countries and more advanced examples to 
find appliances or methods which will be of use 
for ‘‘stage reform.” France cannot boast of 
“modern” stage appliances in the true meaning 
of the term, and the older stage appliances have 
already been amply explained. 


Tue THEATRE AT Evian. 


Though the last chapter and this one are essen- 
tially devoted to small ‘‘ wood and iron” stages, I 
am taking the opportunity of presenting another 
instance of a small French stage in which wood is 
the only material used. My reason for doing this 




































































the stage floor follows the usual sequence of French 
stages, with the exception that, for the size, there 
isan extraordinarily deep ‘‘ avant scéne.” 

The width between the side walls of the stage is 
insufficient to allow the formation of side scene- 
docks on the stage level, as is so usual in French 
theatres, and the consequence is that, as shown 
by Fig. 201, page 195, other provisions have 
been made, at the left-hand side of the stage 
in form of a large dock for the big scenes, and 
at the back stores (called the ‘‘ magazin jardin ” 
and the ‘‘ magazin cour”) for the smaller pieces of 
scenery ; while, again, there is provision made for 
the properties (‘‘mobiliers”’) and hand properties 
(‘* accessoirs’) in rooms also situated at the back 
of the stage. In the centre of the back block is the 
dressing-room staircase (‘‘escalier des artistes”). 
This accommodation for the storage of the acces- 
sories of the stage is, therefore, considering the size 
of the stage itself, not only most ample, but exceed- 
ingly convenient. It should be noted that a circular 
staircase leads on the right-hand (‘‘ jardin”) side to 
the fly galleries above, which is an improvement on 
the usual ‘* fly-ladders.” 

There is nothing to note specially in the arrange- 
ment of the actual stage-floor plan; the ‘‘ rues” 
and ‘‘trappillons ” are divided into sections in the 
usual way, working off from the centre to the side 
of the stage. The ‘‘ costitres” are constructed for 
the passage of the “‘ chariot and pole.” From the 
details of the ‘‘ under machinery,” shown by Figs. 
202 and 203, page 195, it will be seen that the stage 
floor is supported by a number of wooden joists, be- 
tween which the ‘‘ traps” slide, and these joists are 
each supported by wooden uprights which are taken 
down to the first ‘‘ dessous” or ‘‘ mezzanine ” level. 
Here they rest in pairs in another joist laid with its 
wide surface upwards, and these joists carry the 
rails of the ‘‘chariots.” The last - named joists 
are in their turn upheld by other wooden up- 
rights which are grouped in threes upon their 
foundations in the cellar level. The method of 
bracing the uprights together is that somewhat 

rimitive one which I have described elsewhere as 
eing like the old-fashioned shutter-bars dropped 
into sockets. The cellar floor is3.68 metres below the 
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M. PLANATS TYPE OF FRENCH STAGE. 






Fic. 196. TRANSVERSE SECTION OF STAGE. 





Fie, 198. Hatr-PLans at Fry GALtery anp Griprron LEVELS. 
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Fic. 197. Hatr-Pians at First Mezzanine AND Stace Fioor LeveL. 


Fig.199. 


Fie. 199. Hatr-Pians at CELttar anp SEconD MeEzzanrve LEVELS. 









level of the floor of the auditorium, and the level of 
the back part of the sloping stage is 1.47 metres 
above the samedatum. The height of the ‘‘mezza- 
nine” floor at the first ‘‘costidre”’ is 1.90 metres. 
The width from centre to centre of the ‘‘ costitre” 
across the ‘‘trappillon” is 0.45 metre, while 
measuring from centre to centre of the ‘‘ costitre 
across the ‘‘rue ” there is a distance of 1.25 metres. 
The ‘‘mur d’avant scene,” or proscenium wall, is 
0.90 metre thick at the mezzanine, and the “ mur 
du lointain,” or back wall, is 0.75 metre thick at 
the same level, and 0.95 metre at the basement. 
All these dimensions are instructive, especially 
when compared with the more luxurious examples 
already illustrated. as 
Looking at the longitudinal section, Fig. 200, it will 
be seen, as already described, that there is only one 
‘* mezzanine” level, but that there are two tiers of 
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STAGE OF THE EVIAN THEATRE. 






Fig. 201 
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fly galleries connected on their front face by two] one over each “plan” of the traps below. The| metres, while an additicn of 2.56 metres brings 
step ladders which reach the ‘‘mezzanine”’ floor| old-fashioned cleats cn the fly gallery rails forjus to the gridiron floor, from which floor 
above. On the first “fi gallery” level there is| making fast the cords of the scenery are shown on/|to the apex of the roof is a farther distance of 
one “flying bridge” in the front just behind the|the drawing. The height from the stage floor| 4.25 metres. The ‘‘ gril” is of the usual character, 
curtain and over the ‘‘ manteaud’Arlequin,” but on | to the first suspended bridge is 6.70 metres, and constructed with a wooden open floor and sup- 
the second level there are three ‘flying bridges” |from there to the second fly gallery is 3.39] plied with four large drums to raise the scenery. 
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Over these in the centre is hung up a large water 
tank used for the purposes of fire protection. 

As already said, this example is primarily pre- 
sented on account of the compact planning shown, 
and the dimensions call for more than ordinary 
attention. 


Txt Monte Carzo Stace. 

This elaborate but small theatre is fitted up with 
a stage complete in its mechanical arrangement, on 
the type of the French wood and iron stage, as 
shown by Figs. 204 to 207 annexed. The floor is, 
however, laid in keeping with the rest of the ex- 
pensive elaboration of detail to be found in the 
Casino Theatre, for instead of the straight floor 
boards to be found everywhere on the stage floor, 
the traps are covered with parquet panels, and the 
immovable parts are square laid, after the manner 
of parquet flooring. 

As will be seen from Fig. 205, the front stage is 
devoid of ‘‘traps” of any kind, the first movable 
portion being some few feet back from the line of 
the proscenium wall, unlike most French stages. 
There is, therefore, no ‘‘manteau d’Arlequin” to 
this example. The first movable part is the ‘‘slit ” 
for the first chariot, passing right across the full 
width of the stage, and the width of this slit is 
0.4 metre. The joists on either side, I would add, 
are 0.9 metre by 0.20 metre. A slider trap, 
0.27 metre wide, is placed between the first and 
second chariot slits, and the latter is followed by a 
bridge trap 0 98 metre wide. A chariot slit, a slider 
trap, a chariot slit, completes the sequence, which 
is repeated four times in the depth of this small 
stage. It will be noticed that the slider traps 
are not in groups of two or three, but that 
they stand singly on either side of the wide 
bridge opening. The stage is laid with such 
a slight fall towards the footlights as to be prac- 
tically flat. There isonly one ‘* mezzanine” level, 
2.10 metres below the stage level. Here the up- 
rights are double, there being one support under 
eich joist, with a space 0.4 metre between each pair 
for the chariots. From the ‘‘mezzanine” to the 
cellar the distance is 3.20 metres, and here the 
posts are single, measuring 0.20 by 0.10 metre. 

Concrete and stone bases measuring 1.0 by 0.30 
by 0.25 metre support these main posts, each 
block or base taking two posts. The uprights are 
braced together from back to front with the old 
shutter-bar system, explained when dealing with 
the old English wooden type. The under machi- 
nery is manipulated by the method of drums and 
counterweights working sloats, already described in 
a former number. The drums are 0.40 by 0.70 
metre in diameter respectively, the width of each 
drum’ being 0.60 metre. They are mounted upon 
iron standards bolted to the cellar floor. 

I should add that M. Charles Garnier, the archi- 
tect of the Paris Opera House, is also responsible 
for the design of the Monte Carlo Casino with its 
theatre. In matters of detail the same appli- 
ances have hence practically been adopted as 
at Paris, but of course on a miniature scale. In 
the same manner as the Paris Opera House stage 
is one of the largest in the world, the Monte Carlo 
stage is one of the smallest on which legitimate 
opera and drama are mounted. 





SUSPENSION BRIDGES. 

ArrEerR having fallen into undeserved neglect 
for some years past, there are indications that 
that elegant form of structure, the suspension 
bridge, is about to be taken into favour again. 
The erection of the Forth Bridge gave a great 
impetus to the construction of cantilever trusses, 
but it was soon found that the system was far from 
universally economical, as though weight was saved 
in the main spans of the bridge, an amount, equal or 
greater, had often to be added to the anchorage spans, 
the net result in many cases showing a loss as com- 
pared with an ordinary truss bridge for the same site. 
Still, where the main span is very large, or where 
the conditions render erection by the building-out 
method advisable, this form of trusses will pro- 
bably continue to be used. Its one rival for such 
conditions will doubtless be the stiffened suspen- 
sion bridge, but this type of structure is far from 
economical in the case of small spans. Apart from 
the question of towers and anchorages, the stiffen- 
ing truss itself has to be made very heavy in the 
case of a short-span bridge. With the exception 
of temperature and wind stresses, the whole of the 
strains on the girder arise from the action of the 





live load. Assuming for the present that the 
maximum moment on the stiffening girder caused 
by the live load is one-seventh that on a truss of 
the same span, it has to be remembered that this 
maximum occurs at two points of the bridge, and 
that the depth of the stiffening girder is much 
less than that of a truss replacing the suspension 
bridge would be. Further, this maximum moment 
is alternating, and hence the working stress allowed 
on the metal must be correspondingly reduced. 
So that even as regards the weight of metal in the 
main span, little, if any, saving is to be expected 
when the live load is high compared with the dead, 
and, moreover, the towers and anchorages, not 


Bending Moments on a 3 hinged 
Girder when a continuous Lood 
of ptons per fi. extends from Right 
Abutment, over a fraction of 

k. 





needed in the case of an ordinary truss, have to be 
provided for. The dead load on a truss span in- 
creases, however, very rapidly with the span, and a 
point is finally reached at which the advantage lies 
with the suspension bridge. Of course, within city 
limits, questions of economy are not to be considered 
alone, and certainly Parliament would hardly be 
going too far in insisting that all future bridges 
across the Thames in the neighbourhood of London 
should either be of the suspension or arch type. It 
is possible to make this class of bridge ugly, as the 
designers of the Lambeth and Vauxhall Bridges 
have succeeded in proving only too well, but it is 
difficult to make a girder bridge anything else. 

Of the various methods of stiffening a girder 
bridge, the neatest is to use braced chains. The 
method cannot, however, be regarded as economical, 
as when the cables are of wire, as usual, the maxi- 
mum section required at any point must be con- 
tinued across the whole bridge. If the distance 
between the upper and lower chains is kept con- 
stant throughout the span, this distance should be 
about one-seventh the span if the section of the cables 
is to be the same as in a bridge with a separate 
stiffening girder, but such a depth would be inad- 
missible, and it is not likely that the system will be 
much used save in cases where great importance 
is attached to esthetic considerations. Virtual 
hinges may, however, be formed at the abutments 
by bringing the upper and lower cables together 
there, but this plan has never been used, so far 
as we know, and, as in the case already referred 








to, a very great separation of the cables would be 
necessary to avoid waste of wire. If a central hinge 
is also formed, we have the plan employed in the 
Tower Bridge, where the difficulty of properly secur- 
ing the bracing bars to the chains has been met 
by constructing these latter as riveted girders, a 
somewhat heroic method of treatment, and one 
that is not likely to be followed elsewhere. It 
would thus appear that for all cases of very long 
spans a separate stiffening girder will in all proba- 
bility be employed. 

It then remains to be considered what form the 
girder shouldtake. The three-hinged type is the 
one in which the stresses can be most easily calcu- 


Bending Moments ona Two 

Hinged ShFfening 

a continuous load of ptons per ft. 
from Abutment over 





lated, but its advantages seem to both begin 
and end here. It is certainly less stiff than 
when two hinges only are employed, and as regards 
wind pressure—an item always important in the 
case of a long bridge—a stiffening girder con- 
tinuous over the centre of the span, where the 
stresses from this cause are a maximum, is likely 
to prove more satisfactory in practical working. 
The advantage in the matter of ease of calculation, 
too, is more apparent than real. Thus it can be 
shown that on the usual assumption of a parabolic 
chain, if 7 = the stress on the suspenders measured 
in tons per foot run of the girder, p a uniform 
load rolling over the bridge, and extending from 
one abutment over a fraction of the span = kf, 
then g = 2 p k* when the girder has hinges both 
at the centre and abutments. This equation is, 
of courae, only true if k lies between 0 and }. 
Then the stresses causing bending in the girder 
are a uniform load acting vertically upwards 
equal to q tons per foot run, the reactions at 
the abutments and a load of p tons per foot 
run acting downwards and extending over 4 
fraction of the span =k. The distribution of 
bending moments acting on the girder is shown 
in Fig. 1 for several values of k. The bending 
moments for greater values of k than .5 are easily 
found, since. they are the same as would be 
caused by a negative load extending from the 
other abutment a distance = (1 — k) times the 
span. That is te say, when a load extends from 
the right abutment, say, over .6 the span, the bend- 
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ing moments will be the same as if an equal load 

.¢ foot run, acted upwards and extended from 
the left abutment over a distance .4 the span. 
That is, the moment at point .8 when k = .6 will 
be numerically the same as the moment at .2 
when k = .4, but will be positive instead of nega- 
tive. The maximum moments at the different 
points of the span under the worst possible condi- 
tions of loading are as follows : 


Atsection .05 span, maximum moment = .00736 p 

” 10 ” ” ” = .01285 ,, 
” 15 ” ” ” = .01653 ,, 
y) 20 ” ” ” = .01848 ,, 
” +25 ” ” ” = .01900 ,, 
99 30 ” ” ” = .01747 ,, 
” 35 ” ” ” = .01447 ,, 
” 40 ” ” ” = .01031 ,, 
” 45 ” 3 ” = .00536 ,, 

.50 ” ” ” = 0 ” 


These values have been deduced, it should be added, 
not by the strict mathematical method, but by the 
use of Lagrange’s interpolation formula, the results 
being amply accurate for all practical purposes. If 
the influence of temperature and wind pressure is 
neglected, the weight of the chords of the stiffen- 
ing girder depends on the average value of these 
maximum moments, which by means of Cote’s for- 
mula we find to be .01227 p I”. 

When the girder is made continuous between the 
hinges at the abutments, the structure becomes stati- 
cally indeterminate. Rankine was, we believe, the 
first to attempt the solution of this problem, but 
his results being based on inaccurate assumptions, 
are slightly in error. The problem is, however, 
easily solved by the method of least work. Thus if, 
in the first place, the stiffening girder is assumed 
to have a uniform moment of inertia, it can readily 
be shown, by this method, that 





5) 1 ke he 
g= 5 rk? on ~ | 
q l (5 uy kK ) ’ | 


2 
and R, the reaction at the abutment towards which | 
the load is moving, is given by the relation 
—~ Pl §3_ 5p i ys 
R=-?. { Soe +k a 
| being the length of the span in feet. 

The reaction at the abutment towards which the 
uniform load is moving is always negative until the 
span is completely covered ; that is, the girder re- 
quires anchoring down at both abutments. At the 
same time it must be free to expand with changes 
of temperature, and hence the expansion joint at 
the abutments will always require careful considera- 
tion. In these two equations the value of k may 
range from 0 to 1. The bending moment curves 
are given in Fig. 2 for several values of k. 

Under the above conditions the maximum bend- 
ing moments at different sections of the girder due 
to any distribution of a uniform load of p tons 
per foot run, over any fraction or fractions of the 
girder, will be found to be as follows : 


At section .05 span, maximum moment = .006675 p /? 

” 10 4, ” ” = .011568 ,, 
. Va mt ~~ = 014719 |, 
s 20, ” = .016300 ,, 
” 25 5, ” ” = .016417 ,, 
” 30 ,, ” ” = .015307 ,, 
” 85 yy ” ” = .013420 ,, 
3) eee ae 6 ee = .010206 ,, 
” 45, ” ” = .007794 ,, 

.50 ‘ a -007200 ,, 


The maximum moment at any section may be 
either positive or negative, according to the posi- 
tion of the load causing it, there being in every 
case two possible distributions of the load causing 
the same numerical moment at any point, but in 
one position this will be a positive moment, and in 
the other a negative one. This matter is of im- 
portance in fixing the unit stresses in the girder. 
The absolute maximum moment occurs at about 
section .226 of the span from either abutment, and 
is equal to .01652 p/?, i.e., about two-fifteenths of 
the moment which would be caused by the same 
oad on an ordinary truss of the same span. The 
maxinum moment at section 0.5, i.e., at the centre 
of the span, occurs when the load extends over 
the middle third of the span. At the same time 
the lengthening of the chain under the tension due 
to the live load will cause bending stresses in the 
girder, but these are best dealt with separately. 

The above figures are, as stated, based on the 
assumption of & uniform moment of inertia, but 
- fact remains that very considerable changes 
tom uniformity but slightly affect the values and 
positions of the maximum moments. Thus if the 
moments of inertia of the girder are assumed to be 





Proportional to the bending moments tabulated 





above and the maximum moments calculated on 
this assumption, the figures would be as follows : 


At section .05 span, maximum moment = .(07222 p i? 
ae a x = 012116 ,, 
As 15 09 ee = .015114 ,, 
99 2 as sa = .016650 ,, 
” 25 ” ” = .016782 ,, 
ae 3 os oa = .015570 ,, 
” 30 as = = .013247 ,, 
” 4 ” ” = .010047 ,, 
” 45 ” ” = 006407 ,, 
” 0 ” ” = .006006 ” 


The maximum moment occurs in this case at 
section .228, and is equal to .016890, or about 
2 per cent. more than in the case of the uniform 
girder. It must, however, be pointed out that 
in practice the girder will always be very 
much more uniform than has been assumed 
above, since the necessity of resisting wind 
pressure and providing for temperature strains 
tends to equalise the chord sections. In par- 
ticular, the maximum variation in the value of 
the bending moment due to the want of uniformity 
is at mid-span, just where the temperature and wind 
stresses would have most effect in equalising the 
chord sections, so that in an actual bridge the 
moments will usually be very nearly the same as 
those given in the first Table.* 


(Zo be continued.) 





ELECTRIC TRACTION.—No. LVI. 
By Puiutir Dawson. 
Open ConpuiT System. 

The General Electric Company's Conduit as laid in 
Lenox avenue, New York —One of the most recent 
and best laid conduits is that of Lenox-avenue Line, 
New York, constructed by the General Electric 
Company of America. The railway company which 
owns the line has had the conduit so constructed 
that should electricity fail to give satisfaction, it 
could be used without modification as a cable line. 
This line has run through one winter, and it is 
understood to have given satisfaction. It is double 
track. The district served is somewhat sparsely 





* The most convenient method of dealing with a girder 
of non-uniform moment of inertia is as follows: Let N 
be bending moment at the centre of the span, ¢ the ten- 
sion of the suspenders in tons per foot run, and pa uniform 
load advancing over the girder and extending from the 
right-hand abutment over k/,the span, where / is the 
length of the span in feet. Let S be the shear at mid-span. 
Then, since the girder is hinged at the ends, we have on 
the left 

Si_ 0: 


q? 
hie a ; 


and on the right 

n+72_ Sl_pkEP 

8 2 2 

From which equations S can be eliminated and N deter- 
mined in terms of q and 9, viz., 

N=? PP _ al 


4 oe 


There is thus but one unknown left, which can be deter- 
mined by the method of least work. If M is the bending 
moment at any point of the girder, then this can be ex- 
pressed in terms of N, g, S, and p, and we have the work 
done: ; 
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If I varies, determine the values of & 
points, and by the method of least squares find the co- 
efficients of a curve a +b 22+ cat+d2 best agreeing 
with these valuer. Then finally integrating the equation: 
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the value of g is easily determined for any value of k. 


settled, but added transit facilities will probably 
result in rapid development. 

The construction. is very simple (see Figs. 360 
to 365, page 198). A plough suspended from the 
crossbar of the car truck passes through the slot 
in the centre of the track, and presses against the 
flat surfaces of two iron conductors running the 
entire length of the conduit. These conductors 
are placed on each side 3 in. off the centre line 
of the slot to avoid the drip, and are of channel 
iron, weighing about 21 lb. to the yard, 4 in. 
deep, and 30 ft. lengths. They are suspended 
for most of the way from the yoke by insu- 
lators devised for this especial purpose, and are 
13 in. below the conduit slot. Each insulator is 
held in acast-iron bracket, into which is tapped a 
bolt (Fig. 360). The shank of this bolt is surrounded 
by insulating composition to a thickness of about 
} in. Surrounding this is 1,);in. of mica, and 
around this # in. porcelain or insulating compound, 
both of which are now being tried. The head of 
the bolt is surrounded by an insulating compound 
in the socket in which it is imbedded. The socket 
is fastened to the slot rails by two bolts. 

The insulators are set every 15 ft., one at each 
of the manholes, which are 30 ft. apart on straight 
track, and one at each of the handholes, which are 
midway between the manholes. The insulators at 
the handholes are the same as those at the man- 
holes, but the method of attachment is slightly 
different. The conductors are bonded to each 
other by stranded copper wire securely riveted into 
the web of the metal. A modification of this 
system of suspension is introduced for about 100 
ards of single track. This is known as the 
pedestal method of support (see Fig. 361). At the 
manholes, instead of insulators suspended from the 
ceiling of the conduit, the conductors are supported 
by a soapstone pillar. The channel bar conductors 
in this case are 5 in. deep, and are set 12 in. below 
the slot. The soapstone pillars are provided with 
iron caps furnished with brackets to which the con- 
ductors are bolted, and continuous connection is 
secured by means of a bond of flat copper strips 
riveted to the web. The soapstone blocks are set 
in iron bases erected in the manholes. 

Every twelfth manhole is connected with the 
power-house by telephone. Quick break switches 
are placed at intervals in these manholes, in order 
that any section of the line may be cut out in case 
of trouble or accident. At track points each con- 
ductor is provided with a flaring nose to facilitate 
the entrance of the plough into the conductors. 
The manholes are 4 ft. 4 in. in depth, 4 ft. in 
length, and 14 ft. 5} in. in width, that is to say, 
the entire width of the tracks. They are of brick 
with 8-in. walls resting on concrete foundations. 
Phe floors are laid with 6 in. of concrete, and are 
provided with drains for carrying off water. 

The conduit was built along the grade of the 
street, but with sufficient pitch to permit water to 
find its way to the manholes and thence into the 
sewers. Each conductor forms one side of the 
working circuit. 

The contact-pieces of the plough, Figs. 362 to 365, 
are of cast iron, and are supported on spring leaves, 
which cause them to press outwardly against the 
two conductors, ata tension of not over61b. The 
conductors, which are of sheet copper taped, are 
brought up to the car, and are protected on each 
side as they pass through the slot by sheet steel. 
A heavy sheet of fibre is between the contact shoes 
to prevent arcing. 

The Metropolitan Railway Company’s Conduit 
Road, Washington.— Another line which has been 
working for some months successfully, is that be- 
longing to the Metropolitan Railroad Company of 
Washington. The conduit was designed by Mr. 
A. N. Connett. As will be seen from Fig. 366, it 
is practically identical with cable tramway prac- 
tice, great care having been taken to make it strong 
enough to resist strains and variations of tempera- 
ture. 

The slot rail is the same as used on cable lines, 
with the exception of the water drip at the edge of 
the slot ; it weighs 67 lb. to the yard. The grooved 
track rail is 7 in. deep and weighs 83 lb. to the 
yard. The guard rail is the eame depth and takes 
the same splice-bar ; its weight is 87 lb. to the yard. 
The splice bars are 30 in. long, ;% in. thick, and 
bolted on with six 1l-in. bolts. The yokes weigh 
267 lb. Their depth from grade is 3lin. The 
inside depth of the tube is 25in. Every 134 ft. 
there is a large manhole frame and cover (see Figs. 
367 and 368) extending from track to slot rail, and 
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TRACTION; OPEN CONDUIT SYSTEMS. 
(For Description, see Page 197.) 
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20 in. wide ; opposite this is placed a small frame 
= cover just sufficiently large to hold an insu- 
ator. The corner of the large frame is arranged 
to take the opposite insulator. The insulators in 
this way are clear from and entirely independent of 
the yokes, 

The conduit is formed entirely of Portland cement 
concrete. The entire width of the tracks to 2 ft. 
= of the outer rails rests on a concrete paving 

e. The insulator is large, being 4 in. in dia- 


meter and 74 in. deep over all. It is held in an 
iron cap, and supports a bolt by having the corruga- 
in with neat Portland cement. 


tions filled The 
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Fag. 371. 


drawings show this clearly. The cement has proved 
satisfactory, and the assembled insulator seems to 
be abundantly strong mechanically for the rough 
usage to which it may be subjected. A malleable 
iron clip is held by cast nuts to the insulator bolt, 
and the clip in turn supports the conductor rail as 
shown. Adjustment ina direction at right angles 
to the slot is provided for in the clip where the 
insulator bolt is held, while in a direction parallel 
to the slot the adjustment is made in the seat of 
the insulator case on the frame. The conductor 
rail is mild steel. It is a T-section, weighing 
234 lb. to the yard. Its equivalent section in 
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copper is assumed to be 300,000 circular mils. 
One-half of the road is double, and the remaining 
half single bonded with Chicago rail bonds. The 
circuit being made on the insulated conductor rails, 
the track rails are not bonded. Hatches are pro- 
vided every 400 ft. by which the conductor raile, 
27 ft. long, can be placed in the tube after it is 
finished. 

Fig. 369 shows the method of track drainage used 
where the duct manholes are between the tracks ; 
where they are on one side the tracks are con- 
nected by large sewer pipes to these manholes, from 
which connection is made to thesewer. The tracks 
are drained in this manner about every 400 ft. 

Oonduit at Dresden.—Fig. 370 shows a section of 
the conduit experimentally laid down in Dresden. 
The local authorities would not allow the trolley wire 
in one or two streets, hence there is a conduit in 
one section and accumulator cars in another. This 
conduit is lined throughout with iron sheeting sur- 
rounded with concrete. Cast-iron yokes are set 
about every 4 ft. The conductors, the bottom and 
sides of the conduit can be reached at once, without 
the necessity of taking up the roadway or having 
manholes, 

As will be seen from the cross-section given, one 
side of the slot is formed by the rail on which the 
car runs, while the other is formed by corrugated 
cast-iron plates supported from brackets fixed to 
the yokes, and which also serve to hold the insu- 
lators supporting the conductors. The width of 
the slot is never less than 1 in., and at points and 
crossings increases to 2 in. The slot is rather irre- 
gular, owing to the cast-iron plates occasionally 
shifting. 
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Conduit Designed by the *‘ Union” of Berlin, and 
now being Laid at Berlin and Brussels.—By the 
courtesy of the Union Company of Berlin (Thom- 
son-Houston) we are enabled to give a fully illus- 
trated description of this conduit. It is a modi- 
fied form of that designed by the General Electric 
Company of America, and laid in Lenox-avenue, 
New York, which has already been described. The 
chief difference consists in that instead of having a 
special slot in the centre of the track, the conduit 
is built under the line of rails. Figs. 371 and 372 
show how the conductors are suspended. These are 
steel of I section and about 25 fc. (8 metres) in 
length. The yokes are cast iron and are set on a con- 
crete foundation 15 centimetres thick (about 6 in.), 
and 1.20 metres between centres (approximately 
4 ft.). The width of the slot is 30 millimetres 
(1.18 in.). On the slot side of the track two T-rails 
are fixed to form the slot, and weigh 52 Ib. per 
yard each. They are supported by the top of the 
yokes and bolted to them. 

Fig. 371 is a section showing the conductors in 
position. The insulators are located between two 
yokes and supported in a cast-iron box with a 
removable cover, which makes them accessible from 
the roadway. To prevent water getting to the 
insulators, they are protected by metal caps shown 
in the section, Fig. 378. The insulators are fixed 
in the cast-iron boxes in such a way that after a 
couple of screws have been taken out, by giving 
the insulator half a turn, it can be removed. 

Figs. 373 to 377 are plans of the track where 
there are no insulators ; one of the sections shows 
how, where the streets are paved with sette, the 
top of the yokes are protected by cast-iron caps, 
there is also given a section of the concrete trough 
as constructed between two yokes. 

Figs. 378 and 379 are sections through a drainage 
pit and manhole. These are put in every 40 metres 
(approximately 131 ft.) and connected to the drains. 
A trap is arranged so as not to allow water to 
flow back from the drains into the conduit, a pit 
being also provided to collect the mud. This con- 
duit is one of the best and most recent ex- 
amples of European work, besides which it em- 
bodies all that American practice has shown to be 
most essential in such work. For English practice 
some modifications would, however, be necessary, 
as it is certain that a slot 1 in. in width would not 
be tolerated. 


GENERAL REMARKS ON Open ConDuvlIrts. 

That it is possible to successfully operate con- 
duit electric roads there is no doubt. But as com- 
pared to the overhead trolley system they have 
several disadvantages. The first and greatest of 
these, and the one which more than all others has 
prevented their general adoption, is the very heavy 
initial capital expenditure which they entail, an 
outlay which, by the way, it is very difficult to 
determine except when all the special conditions of 
each individual case are known. In towns where 
water and gas pipes, sewers and drains, telephone, 
telegraph, and electric light wires are crowded 
under the paving, a conduit may cost up to any 
amount. The writer has in mind one instance in 
America, where, to enable a conduit to be laid, the 
whole sewerage system of a town had to be practi- 
cally relaid. Even supposing fairly favourable con- 
ditions, Tables XCVIII. and XCIX. show the pro- 
bable minimum sum for which a conduit line could 
be constructed in Eng!and or America. 

Another great disadvantage of the conduit as 
compared with the overhead system lies in the 
fact that should anything go wrong with the con- 
ductors, much more trouble is found in setting it 
right, the delay caused is greater, and the cost of 
repairs muck heavier. 

Leakage on conduit lines is much greater and 
more difficult to prevent, and insulation troubles 
are very much more likely to arise. The con- 
ductors being comparatively close to the roadway, 
are much more easily damaged, and inspection 
being difficult, small troubles are not detected 
until they have developed and caused serious 
breakdowns. 

In the design of a conduit three special points 
must be borne in mind : 

1. The conduit must be mechanically very strong, 
so as to maintain an equal width of slot at all times, 
and under all conditions. 

2. All parts of the conduit must be easily acces- 
sible, and insulators and conductors must be able 
to be inspected and renewed without taking up the 
roadway. The insulation must be of the very best. 


| Taste XOVIII.—Giving Approximate Cost of Conduit 





with Double Conductor per Single Mile of Track as 
Proposed in England, Slot under Rail, 


£ a. d. 
Excavation .. 217 6 O 
Cement... ee 615 0 0 
Granite paving laid 1,769 0 0 
Creosoted blocks .. 5216 0 
Stoneware pipe .. ¥ 88 0 0 
Steel girder tramway rails 324 2 2 
Wrought-iron fishplates . 618 2 
Boltsandnute .. aa 315 0 
Tie-bars’ .. ‘a Be 26 12 10 
Steel slot rails .. % 403 12 7 
Wrought: iron fishplates. . 10 4 6 
Bolts and nuts .. - 8 0 0 
Iatermediate yokes 23217 1 
Joint yokes oe 102 210 
Hatch covera 68 210 
Bent roof plates .. 583 17 2 
Connecting plates os os cs * 39 8 
Bolts and nuts for all yokes and connecting 
plates .. oe ni ne = oe 60 0 0 
Labour, laying permanent way 352 0 0 
Insulation and suspension 200 0 0 
Conductors.. = 1200 0 0 
Royalty and various 200 0 0 
Feeders laid 4,800 0 6 
Bonding 140 0 0 


Total. a . 10,480 12 10 
TaBLE XCIX.—Showing Estimated Cost of Conduit as 
Laid in Washington, Slot in Centre of Track. 
£8 


Whee! rails, slot rails and joints 1,327 11 8 
Conductor rails .. ae aie oe 260 2 9 
Bolts, nuts, washers, liners, tie-rods, &c. .. 162 11 3 

Yokes, manhole frames, covers, and all cast 
iron oe 2° ay “fs . 1,040 7 10 
Tosulators.. oe oe oe oe as 64 3 9 
Malleableiron clips .. _ i i 54 3 9 
Bonds finished (single bonding) 128 15 6 
Excavation os is oo 487 13 8 
First-class concrete for tube .. a 1,040 7 10 
Second-class concrete for paving base 5 628 11 5 
Track laying, hauling, and temporary track 503 18 10 

Asphalte paving, in, one halfway between, 
and 2 ft. outside of tracks .. ° 5 1,588 18 4 
Feeders = oe *e 4,169 8 9 
Total .. 11,896 14 7 


TABLE C.—Showing Insulation Resistance of Conductors 
in Conduit Line at Washington. 














Insulation | Insulation 
Condition of Number | Resist in | Resist in 
Weather During of Circuit Ohms Ohms 
Test. Tested. of Positive of Negative 
| Conductor. Conductor. 
Hard rain a 8,300 400 
3 2 8,000 480 
s if a 5,200 330 
Fairly dry day 1 19/500 | 770 
+ 7 eo 2 18,100 670 
me a on 3 0,900 | 770 
Very dry and cold .. i 36,800 1250 
a Ser i es 2 29,100 | 830 
A iS 3 27,600 | 910 
| 








Tas.Ee Cl.—Giving Car and Equipment Repairs in Pence 
per Car-Mile on Conduit Line at Washington. 
Miscellaneous labour .. aA “ ne -8470 





Brakes and brake shoes -2290 
Controllers os & .1497 
Miscellaneous, repairs .5219 
Plough repairs .. oe -6550 
Wheels and axles -1819 
Tenders .. ee on ee Pe ae os -1695 
Miscellaneous car repairs. oe . e- 5357 
Car wiring so sie oe ss as -2220 
Tools, repairs and renewals .. -0610 
Armature repairs = 2971 
Field repairs .. = ~ .0558 
Journal brasses and bearings 2371 
Miscellaneous armature repairs... 2729 
Snow sweeper’s and sand repairs .. 0646 
Painting and varnishing -5415 
Miscellaneous .. =e -2963 
Total os 4.8280 
General Results. 
Car mileage ie a om - 95.696 
Total B.T.U. hours .. és «+ 113.355 
me »_ per car-mile .. 1.185 
Coal per B.T.U. ma ; 8.9 1b, 
o car-mile ae 6s 4.6,, 
Table CII.—Giving Expenses of Power Station of Electric 


Conduit Line in Pence per Motor Car Mile on Conduit 
Line at Washington. 





Engineers ee -9589 
Firemen .. -6348 
Other labour .. oi - -7701 
Tools, repairs and renewals .. -2374 
Oil and waste .. re és -8260 
Fuel ee oe ae 2.8056 
Engine repairs .. PO8L 
Dynamo r re.. 0083 
Boiler repairs .. és -0031 
Switchboard and wiring -1006 
Condenser oe 3 0015 
Pumps .. ee 0087 
Miscellaneous .. 0015 

Total 6.1697 


Taste CIII.—Data of Power and Coal Consumption on 


the Washington Conduit Line. 








Motor-Car | Pounds of Coal! Coal per Unit per 

Months. “Miles.  PerB.T. Unit, | Car-Mile.  Car-Mile, 
October ..; 121,929 4.31 .01102 898 
November 114,328 4.20 .01118 403 
4.08 .01067 411 





December | 127,070 





3. The conduit should be designed to make the 
necessary excavation as shallow as possible. In 
doing this, however, care must be taken to allow 
the most ample drainage facilities, and manholes 
should be provided at frequent intervals to allow 
of cleaning the conduits. 

According to Mr. Connett, of Washington, whera 
double conductors are used, it is always found that 
the insulation resistance of the negative conductor 
is far smaller than that of the positive, as shown in 
the following Table C. of tests made by him on 
various sections of the Metropolitan Railway Com- 
pany of Washington. It was found that if the leads 
were reversed the same phenomenon maintained. 

Each of the circuits tested was approximately 
two miles in length, that is to say, each conductor 
was approximately of that length, and was sup- 
ported by 1500 insulators. 

The cost of working a conduit line does not differ 
much from that of working a trolley line, although 
probably in the long run the cost of repairs to con- 
duit, conductors, and ploughs would show itself to 
be heavier than in the case of the trolley. Tables 
CI. and CII. are the results obtained from nearly a 
year’s working of the Washington line. 

The amount of power required to propel cars on 
either system is practically the same. Table CIII. 
is interesting in this connection, as showing the 
results obtained at Washington. 

One great advantage a conduit possesses, viz., 
that while a double trolley wire system is most un- 
desirable, and the rails must be used for the return 
circuit, this is not true with a conduit system, and, 
therefore, all possible trouble from electrolysis is 
averted. 

With the present perfected methods of bonding 
this last consideration is of no great importance. 





CONSTRUCTION IN EARTHQUAKE 
COUNTRIES. 
By Joun Miz, F.R.S. 
(Concluded from page 163.) 
CoNcLUSIONS. 

Ir we wish to mitigate the effects of earthquakes, 
one general conclusion that may be drawn from 
what has been written is, that it is essential to 
select a site where we know from experience and 
from experiment that the ground suffers but slight 
motion. This will generally be the hard ground, 
which is usually the high ground. Soft ground, 
slopes, and scarps should be avoided. Having ob- 
tained our site, we can follow one of two general 
systems of construction—either to give so much 
rigidity to a structure that it may be likened to 
a steel box, or to erect a building which is light, 
but which has so much flexibility that it may be 
compared to a wicker basket—in either of these 
structures we ought to have lightness, especially in 
their upper parts. 

Amongst the former class of buildings, which, 
from the materials of which they are constructed, 
are unquestionably heavy, we have ordinary 
structures of a stone or brick (by preference we 
might use hollow bricks). These should rise from 
a deep foundation, have a free basement, walls of 
unusual thickness, and be well bonded and tied 
together. The roofs should be light, and the pre- 
cautions respecting the position and form of open- 
ings, the arrangement of floors, roof trusses, and 
top weight referred to in the preceding epitome 
carefully attended to. In this case we havea build- 
ing where its strength more than outweighs the ill 
effacts due to its weight. Such buildings are dur- 
able, relatively safe against fire ; they are suitable 
for all climates, but they are relatively to all other 
buildings very expensive. 

For this latter reason this type of structure can 
only be employed for buildings of 9, eee ; 

Amongst the light buildings which have sufficient 
strength and flexibility to overcome effects due to 
their own inertia when shaken by an earthquake, 
are nearly all well-constructed structures of wood 
oriron. The former of these, however, is neither 
durable, safe against fire, nor impervious to heat 
and cold. These objections may, however, be 
practically overcome, and wooden buildings are 
cheap. Iron buildings are relatively expensive, 
and without special arrangements they are too hot 
in summer, and too cold in winter. 

A type of building which offers the same advan- 
tages as a brick or stone structure does in relation 
to the danger of fire, and in being suitable for 
changes in temperature, but which is very much 
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cheaper, and at the same time safe against all ordi- 
nary earthquakes, is a building constructed on the 
barrack system, so strongly recommended in Italy. 
The framing may be of wood or iron, while the 
filling-in material which forms the walls, which ought 
to be as light as possible, may consist of hollow bricks 
or a concrete of light material. For this latter pur- 
pose in Japan experiments might be made with a 
concrete made of the pumiceous light scoric of 
which in Japan there is suchan abundance. I 
would also call attention to the possible employ- 
ment of cylindrically-formed or drainpipe-shaped 
bricks, such forms being stronger than bricks of 
the ordinary rectangular section. 

In all these buildings, whether they be of magonry, 
iron, wood, or built according to the barrack 
system, the roofs must be light, openings must be 
in proper positions, walls must be of moderate 
height, while floors, trusses, balconies, and the like 
must be constructed in accordance with the sugges- 
tions contained in the previous epitome. Ordinary 
structures in bricks or stone are usually bad, while 
timber structures with a masonry front are worse. 
To resist earthquake motion we require lightness, 
strength, and, if possible, a certain elasticity. 
Weight, unless it is accompanied by great strength, 
should be avoided. 

For buildings of importance I suggest the use of 
masonry. Let the buildings be placed in good 
situations, the brick or stone work well bonded and 
unusually thick, and let it rise from deep founda- 
tions. Roofs should be light. For ordinary build- 
ings, unless the barrack system be adopted, I 
suggest that for a country like Japan ordinary frame 
buildings continue to be used. To improve them 
they require more diagonal bracing, less cutting at 
the joints, lighter roofs, and some protecting cover- 
ing against fire. In carrying out these sugges- 
tions, the conclusions respecting general principles 
and details of construction arrived at in the pre- 
ceding epitome must not be overlooked. 

A type of structure, several examples of which 
are springing up in Tokio, and which embody 
several principles promising to render them less 
liable to destruction than ordinary dwellings, 
has been recently designed and patented by Mr. 
Inouyé, a private architect. The main feature 
is that of a roof the principal rafters of which are 
carried downwards to a soleplate on the ground. 
Rather than weakening timber by mortises and 
other joints, cast-iron sockets and a variety of iron 
straps areemployed. A verandah gives the appear- 
ance of walls, and the roof, which is of wood, is 
covered with paint and sand. When completed 
these buildings have a villa-like and pleasing 
appearance, and in the writer’s opinion will stand 
whilst ordinary buildings will fall. 


Reservorrs, SEA Watts, DistTURBANCES IN 
Water LEveEt. 


All great earthquakes and volcanic eruptions 
which have originated beneath the ocean have 
apparently been accompanied by waves, the pro- 
gress of which around the world has only been 
arrested by the continents. 

In 1868 and 1877 earthquakes causing destruction 
along the shores of South America have, 234 hours 
later, after a journey of 8844 miles, reached Japan, 
where for nearly a whole day every 15 or 20 
minutes the sea continued to rise and fall like an 
unusually high tide. Because on these occasions 
it was impossible to say to what height the next 
tide might rise, and as there were many tra- 
ditions of towns having been inundated by a sudden 
rising of the waters, it is not surprising that many 
of the inhabitants along the coast sought refuge on 
the higher ground, and what happened in Japan, 
in a greater or smaller degree happened upon the 
shores of all countries bordering the Pacific Ocean. 

In large bays with a narrow entrance, or in bays 
and on shores which dip down steeply beneath the 
water, these movements may be barely perceptible. 
The localitiesin which destruction may be expected 
are naturally those which are nearest to the ocean, 
and especially if situated on a gently sloping shore, 
or at the head of a bay which has a wide opening 





facing the ocean. 
_ The destruction which has accompanied these | 
tidal waves, especially on the coasts of South | 
America and Japan, has often been greater than | 
that resulting from the shaking of the ground. 

For these two countries alone a long list of | 
towns and cities might be given which had been, 


if not wholly, at least partially, destroyed hb 
sudden risings of the seg. . a é 





In 1492 the ancient and splendid capital of 
Kamakura, near to Yokohama, was swept away by 
a tidal wave, leaving only the colossal bronze 
image of Buddha, which still remains an object of 
pilgrimage and worship to the Japanese people. 

The last occasion when towns and villages on the 
coast of Japan suffered was in 1854, when, amongst 
many other places, Simoda was inundated. To 
prevent a future recurrence of such destruction, a 
huge embankment was constructed, an expedient, 
however, which can only be taken advantage of in 
certain favourable localities. 

All that an engineer can do when constructing 
sea walls, breakwaters, and buildings on a shore 
subject to these inundations is, to remember that 
according to the situation, waves of 20 ft. or even 
80 ft. in height may have to be encountered, and, 
therefore, a security is required, especially for 
upper works, which is not considered necessary in 
ordinary practice. As a location for a new city, 
advantage may be taken of the higher ground. 
For those on the lower ground, although they 
cannot save their property, they may often save 
themselves, by taking the advice of the Gods of 
Ise, who told those who consulted them, after the 
disaster which in 1707 overtook Osaka, ‘‘at the 
time of a great earthquake run to a bamboo grove, 
but at the time of a sea wave seek refuge on a high 
place.” Those who had spent days in prayer and 
in making offerings to the gods, from whom they 
sought advice, because they knew that the inter- 
lacing roots of the bamboo prevented the opening 
of the ground, while sea waves did not reach high 
places, went away disgusted, not because the advice 
was unsound, but because it was what they had 
already learnt from experience. 

Although it seems impossible to do more than 
mitigate the effects of sea waves, it is in the power 
of the engineer to do very much more to avoid the 
effects of waves, which earthquakes produce, in 
reservoirs and ponds. 

At the time of the earthquake of 1891, although 
200 miles from its origin, the writer observed the 
waves in a water tank built in the ground, 82 ft. in 
length, 25 ft. wide, and 20 ft. deep. This tank, 
the sides of which are practically vertical, was then 
holding 17 ft. of water, which ran backwards and 
forwards across its breadth, rising first on one side 
and then on the other to a height of 2 ft. It 
splashed to a height of 4 ft. Had the walls of the 
tank risen somewhat above the surface of the 
ground, and had it been situated in a district where 
the motion had been greater, which it might well 
have been, not simply would the walls have been 
‘* topped,’ but enormous pressures would have been 
applied, which, unless especially provided against, 
might have resulted in destruction. 

Dams impounding waters in valleys are liable to 
suffer from similar actions, and therefore require 
greater heights and strength than those which have 
simply to withstand the steady pressure of quiescent 
water. All that happened to the tank, observed by 
the writer, was that there was a slight separation be- 
tween the end and side walls, followed by leakages, 
which was probably due more to the movement of 
the ground than to that of the water. With a 
curved junction and greater batter, it is likely that 
such fracturing would not have taken place. 

On the occasion of the same earthquake, a parti- 
tion wall in the service reservoir of the Yokohama 
Water Works was completely overturned by the 
back and forth lashing of the water. 

Professor W. K. Burton has suggested that the 
evil effects of waves in ponds and reservoirs may 
possibly be obviated by a wall or screen rising above 
the upper level of the dam. 

As such a screen would have to resist the effects 
of a moving body of water, it would seem desirable 
to give its inside face a curvature, so that the 
application of the momentum would be gradually 
received. 

WateER TowERs. 

In an earthquake country, the placing of water 
tanks or the erection of water towers in high 
buildings, is a practice that should be inadmissible. 
Even the small tanks used for the supply of water 
to locomotives at railway stations require to be 
built with unusual care. If simply supported on 
cast-iron columns, as in 1891, their destruction is 
certain. 

A better form of structure would be one follow- 
ing the rules laid down for tall columns, or, in place 
of that, a framework of timber. 

Although the fallen grave-stones shown on page 
161 ante illustrate effects which have been referred to 





in preceding sections of this article, they also show 
the nature of the destruction which, in 1891, over- 
took so many water tanks. To the constructor the 
figure illustrates the necessity of extremely free, 
or else extremely rigid, attechment to the moving 
earth, which latter, in this particular instance, 
would be that of deeper sockets and the use of 
dowels, and the advisability of keeping centres of 
inertia low. In the parallelism of the fallen blocks 
the seismologist sees that sometimes, at least, the 
direction in which bodies have been been over- 
turned probably indicates the principal direction of 
earth motion, whilst from their dimensions some- 
thing may be learned about the acceleration which 
caused their fall. 


ConsTRUCTION UNDERGROUND. 


It has already been mentioned that at a short 
distance beneath the surface, earthquake move- 
ments are somewhat reduced. Nevertheless in 
certain localities, as, for example, along lines 
parallel and near to free surfaces and above water- 
bearing strata, danger may be anticipated. 

The effect of violent compression of watery beds 
is to cause the ooze, or material of which they are 
formed, to force a passage to the surface. From 
the vent or fissure thus made, repeated compres- 
sions eject sand and other materials, which accumu- 
late to form cones and ridges. At the time of the 
Shonai shock, which occurred in North Japan in 
1893, by this action, not only were well tubings 
shot vertically upwards, but the wells themselves 
were filled with sand. 

The importance of selecting lines for the laying 
of pipes to carry water, or for carrying off sewage, 
that are the least likely to be interfered with by 
actions of this nature, is evident. On January 18, 
1894, Yokohama suffered inconvenience by the 
fractures of the water pipes. 

To the engineer and builder who carries on his 
occupation in a country like England, the direct 
application of what has been noted in these articles 
is but small, yet it is, perhaps, possible that 
here and there a hint may be derived when 
constructing a machine subject to vibratory 
motion, or to resist the effects of winds and 
waves, and other horizontally applied stresses. 
Directly, however, we turn our eyes away from 
our own islands to our earthquake-shaken colonies, 
and countries in which our capital is invested, 
the possibility of deriving at least some little 
advantage from this imperfect compilation, derived 
from experience and experiment, becomes more 
evident. A remarkable illustration of this may be 
derived from our legation and consular buildings 
in Tokio, At first they were ordinary buildings 
with tile or slate roofs, ornamental copings, tall 
chimneys with heavy tops, such as we should find 
in houses with some pretensions in country England. 
The consulate, because it was shattered beyond 
repair, has been demolished, whilst the remainder 
has been modified after almost every shock of some 
severity. The first features to disappear were the 
chimneys, the operation being gradual and extend- 
ing over many years. Next came a roof, now 
replaced by one of a light French type, and then 
followed arches, a tower with a water tank, and a 
variety of internal decorations. During this period 
residents in these buildings were in more or leas 
danger, and often sought refuge in their gardens. 
Now, after an expenditure of many hundreds of 
pounds, these buildings, the aged of our 
Government, are fairly secure. hat is true for 
this group of structures is generally true for many 
modern buildings in Japan, and the country is 
now able to cope with severe disturbances which, 
instead of, as formerly, involving outlays of many 
millions of dollars, may be met by as many 
or and a proportionate decrease in the loss 
of life. 

Should the perusal of these notes, which acknow- 
ledgedly are imperfect, in any way lead to the 
further mitigation of earthquake effects, the writer 
will have been amply repaid. 





THE DE DION ET BOUTON ROAD 
MOTOR. 

ANOTHER great competition of road motors is now 
being arranged in France for next October ; in due 
time we shall give full description of this interest- 
ing event, and shall very shortly be able te furnish 
theprogramme. The principal French constructors of 
this class of vehicle intend to take part in the compe- 
tition, and conspicuous amongst the motors will be 
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a hauling engine, constructed by Messrs. de Dion 
and Bouton, with which it is intended to draw 
from Paris to Marseilles, one of the enormous three- 
horse omnibuses of Paris. The present is, there- 
fore, an appropriate time to resume our series of 
articles on French road motors by describing in 
detail the principal types of traction engines de- 
signed by Messrs. de Dion and Bouton, of Paris. 
1t may be mentioned that these two names, which 





are now so closely associated, became so almost by 
accident ; the Comte de Dion, who is an amateur 
engineer, associated himself with M. Bouton for the 
purpose of introducing a boiler of a special type, 
which we shall have occasion to describe in the 
course of this article. It appears that this boiler 
has very high steam-producing qualities with a rela- 
tively small weight and volume, and it was the 
adaptability of the generator to power vehicles that 





AND BOUTON STEAM GENERATOR AND ROAD MOTORS. 


























first induced them to turn their attention conjvintly 
in this direction ; the success which they have 
attained is, in fact, chiefly due to the generator. 
The first De Dion and Bouton road motor, was 
placed on the streets of Paris as long ago as 1884 ; 
as may be easily supposed, it was an experimental 
and altogether crude contrivance, very far from pre- 
senting the same appearance of convenience and even 
elegance to which the modern vehicles of Peugeot, 
Panhard and Levassor, and others can lay claim. 
There was no mistaking the unfavourable impres- 
sion which this first experiment produced. Both 
generator and engine were strongly en évidence, the 
latter being in front of the two persons for whom 
accommodation was provided on a back seat. The 
vertical boiler was also in front of the vehicle, and 
the platform carrying it, as well as the motor and 
the seat, was attached to a frame that rested on 
four wheels by single springs in front and double 
springs at the back. As a matter of historical 
interest we may give the exact dimensions of this 
tirst experimental carriage. The length of the 
frame was 70.87 in., and the wheels were placed 
63 in. apart from axle to axle; the floor of the 
vehicle was 21.66 in. from the ground, and the seat 
was placed at a height of 35.43in. Power was 
transmitted to the front pair of wheels, which were 
47.24 in. in diameter, the rear wheels, which were 
used for steering, being 31.50in. in diameter. 
The type of wheels was that of the cycles of the 
period, very rigid, and formed with light round 
iron spokes, the tyres were protected by rubber ; 
this was an important improvement on mechanical 
carriages of the time, and the first De Dion and 
Bouton machine had at least the advantage of being 
comparatively noiseless. The rear steering wheels 
were loose on two independent axles, on each of 
which was a crank formed by a coupling-rod ; on 
this was attached the steering lever placed to the 
right-hand side of the conductor. The boiler was 
of the De Dion type referred to above, and at that 
time was claimed to be a new system. It is 
illustrated by Fig. 1, above, and consists of a 
double envelope E and C forming the body of the 
boiler, and to which all the ordinary boiler fittings 
were attached ; the firebox was placed in the 
lower part of this envelope, in the centre was a 
cylindrical tube D connected to the inner shell C, 
by a number of inclined and radial tubes T. The 
efficiency of this boiler seems to have been satis- 
factory, especially for the purpose for which it was 
being used; an average evaporation of 9 1b. of 
water per pound of coke was obtained. An auto- 
matic constant level feed-water device was attached 
to the boiler, so that as long as it operated pro- 
perly the boiler required no attendance as to the 
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water supply. This automatic feeding apparatus 
consisted of a double-acting pump, driven direct by 
a motor to which steam was supplied, taken from 
the boiler at the normal water level. The exhaust 
from this motor discharged into the water tank so 
as to raise the temperature of the feed. In order 
to enable the steam pressure to be kept. up when 
the ashpan was closed tightly, a condition often 
necessary when running, two steam jets were intro- 
duced beneath the grate for inducing a mixed jet 
of air and steam. 

The carriage was driven by independent oscil- 
lating engines with a cylinder 2.76 in. in diameter, 
and 4in. stroke; a speed of 25 miles an hour, 
corresponding to a speed of 900 revolutions per 
minute. 

The exhaust from the engines entered an envelope 
that surrounded the firebox, the object of this 
arrangement being to cool the walls of the firebox, 
and at the same time to superheat the steam, so 
that it might, on escaping into the air, be invisible 
and comparatively noiseless. In addition to the 
steering lever, the conductor had on his left hand 
a controlling lever, which operated two coupled 
Prony brakes ; by means of these the speed could 
be reduced, or the carriage stopped, the brake 
straps acting on the two large wheels in front. 
The carriage itself weighed 286 lb., to which had to 
be added 400 1b. for the boiler and fittings ; the 
motor weighed 55 1b. ; the feed pump 22 lb. ; the 
Spare tools carried, 33 lb. ; 70 1b. of coke and about 
20 gallons of water were also carried, so that the 
vehicle in working order weighed nearly three- 
quarters of a ton. Defective as this first experi- 
mental machine necessarily was, it proved itself 
capable of doing considerable work, and on several 
occasions recorded a maximum speed of 25 miles 
an hour : it was also able to turn on a radius of 
8 ft. These early experiments attracted consider- 
able attention, although the time had not yet come 
for any serious consideration of the use of mecha- 
nical road traction in France. Though Messrs. 

e Dion and Bouton do not appear to have 
closely followed their first trials, they did not 

Y any means abandon their experiments; but 
when in 1894 the proprietors of the Petit Journal 
organised their famous competition between Paris 
and Rouen, the two enterprising experimenters did 
not hesitate to take part in the competition. They 
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had every reason to be satisfied with the result, 
for although the first prize was divided between 
Messrs. Peugeot and Panhard-Levassor, the second 
prize was awarded to Messrs. de Dion and Bouton, 
at the same time that a similar recognition was 
given to Mr. La Blant.* 

As a matter of fact, Messrs. de Dion and Bouton 
had not been idle since 1884, since in the following 
year (1885) they placed on the streets of Paris a 
second carriage, which is illustrated in Fig. 2. But 
little space need be given to describe this second 
vehicle, the arrangement of which is clearly shown 
in the engraving. Generally speaking, it closely 
resembles the type of 1884 ; the steering wheels were 
much smaller than the driving wheels; they were 
placed at the back, and a pitched chain transmission 
was used instead of a belt. The vertical chimney 
of the generator, which was not only unsightly, but 
was an intolerable nuisance in the streets, was 
somewhat improved by bending it downwards be- 
neath the carriage. But in spite of these altera- 
tions, the result was unsatisfactory on account of 
its clumsy appearance and the large amount of 
space occupied by the motor, which was placed on 
the front part of the carriage. For all that, it was 
a practical road motor, and gave good proof of its 
solidity and efficiency by making a satisfactory run 
between Paris and Royan, a little town at the 
mouth of the Gironde. 

Very different to the 1884 type was that of 1889, 
which was not a motor car but a steam traction en- 
gine, in which the motor was carried instead of 
forming part of the actual vehicle. The inventors 
elected to call it a steam bogie ; as a matterof fact, 
it was neither more nor less than a small road 
locomotive designed to take the place of a horse. 
This pattern is illustrated by Fig. 4. The first 
impression it conveys is that of unnecessary weight 
and clumsiness, but the constructors, having an 
essentially practical end in view, were endeavouring 
to develop a motor that could be usefully applied 
to haul any class of ordinary vehicles, and that 
could be used under very different working condi- 
tions, according to whether it was required for rela- 
tively high speeds or heavy roads. It was a motor 
of this type that was coupled to a four-seated vic- 
toria in the Petit Journal competition of 1894, On 





* See ENGINEERING, vol. lxi., page 6, _ 





that occasion it left Paris at eight o’clock in the 
morning, the same hour at which the other vehicles 
started, and was the first to arrive at Rouen th. 
same evening at 5.40. This trial proved beyond 
doubt that the machine possessed powers of resist- 
ance higher than any of the petroleum motors that 
took part in the competition. The motor was 
carried on a horizontal frame formed of U-shaped 
bars 2 in. deep and resting on the axles by springs ; 
this frame carried the motor, boiler, water tank, 
and fuel store. The boiler, which was a modi- 
fied form of the type already described, was 
almost completely surrounded by the fuel tank ; 
as to the chimney, it is turned back under 
the carriage, as is shown in the diagram, Figs. 2 
and 3. The back of the frame is left free, and 
carries a ring, to which is hooked the front of 
the vehicle to be hauled, and from which the fore 
carriage has been removed ; this ring is mounted 
upon springs. The machine is on four wheels, of 
which the back pair is used for steering ; they are 
controlled by a system of cranks very similar to that 
already described, and the arrangement of which is 
indicated on the diagram, Fig. 3. The wheels are 
of the cycle type, and the tyres are of rubber 
3.15 in. wide. It may be mentioned here that 
these tyres are formed of separate bands of rubber 
.59 in, thick. The rear wheels are only 2.76 in. in 
width, and have iron tyres ; they are built of wood, 
with an iron boss, and have several peculiarities to 
which attention may be called. 

Before speaking further of the motor, a few words 
may be given to the steam generator ; it is of the 
same type as that used in the carriage in 1884, 
and illustrated in Fig. 1, but several modifica- 
tions have been introduced. It is illustrated by 
Fig. 5. These boilers are guaranteed to generate 
from 4.5 lb. to 6 1b. of dry steam per square foot 
of heating surface, and from 7 lb. to 8 lb. per 
pound of coal, using natural draught. Any ques- 
tion of trouble and maintenance apart, it is evident 
that the large number of small radiating tubes 
employed presents a relatively large and very efli- 
cient heating surface, which insures rapid genera- 
tion of dry steam. A large number of these boilers 
is now being used jin France, and among other well- 
known makers of them are Messrs. Sautter, Harlé, 
and Co. From trials recently conducted by this 
well-known house, it appears that a De Dion boiler, 
weighing 1430 lb. empty, with a heating surface of 
64.5 square feet and a grate surface of less than 
3 square feet, consumes 88 lb. of coal per hour, and 
generates 550 lb. of steam. 

We may add apropos of this type of boiler that 
the radiating and inclined tubes constituting a 
special feature are so arranged that each one is 
placed immediately above the free space left between 
two tubes in the adjacent row; this arrangement 
assures a free circulation of the heated gases. The 
steam space is situated in.a part of the boiler where 
the temperature averages 250 deg. Cent., so that 
the steam is kept dry without being superheated. 
It may also be noted that in consequence of the 
inclination given to the tubes a greater elasticity is 
secured, so that there is no danger of the tubes 
moving in the tubeplates under the influence cf 
expansion. 

Some modifications have been introduced by 
Messrs. de Dion and Bouton in their latest type of 
generator which is illustrated in Fig. 6. The 
boiler is intended to burn coke almost entirely, and 
the fuel is introduced through the centre as ina 
portable stove. This form consists of two rings 
connected by the usual inclined radiating tubes. 
The upper part of the rings above the water 
level serve as a steam space, and steam is taken to 
the motor from the top of the inner ring ; a circular 
diaphragm is introduced to prevent water being 
taken over with the steam, to facilitate the rapid 
dismounting and cleaning of the boiler ; the bottoms 
of the two rings are clozed by circular pieces con- 
nected together by the bolts F. The fuel is 
fed into the centre, being intrcduced by the 
passage M, which is closed by a light sheet-iron 
cover; the grate is shown at L, and the aeh- 
pit at N. The gases of combustion, after having 
passed around the tubes, enter the chimney, and 
are discharged beneath the vehicle; the chimney 
can be cleaned by the soot door O. This boiler 
has a firegrate 13.4 in. in diameter, whilst the dia- 
meter of the internal rings is only 6 in. The ordi- 
nary working pressure does not exceed 9 atmo- 
spheres, but it is registered to a far higher preesure. 
The number of tubes is 816, divided into BI rows, 
there being 40 tubes in 20 of the rows; the tubes 
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are of copper, .39 in. internal and .51 in. external 
diameter ; the length is 4.40in. The heating surface 
is about 24 square feet, and the grate surface is less 
than 2 square feet. The total weight of the gene- 
rator is 5301b., and the production of dry steam 
is very large. The boiler is fitted with a re- 
heater at the side of the firebox; this is a flattened 
and bent steel tube protected against the direct 
contact of the fire by a cast-iron shield. 

The motor is placed on the carriage beneath 
the platform ; it is a compound engine with two 
cylinders, and is large enough to furnish the 
power necessary for propelling itself and another 
carriage. The stroke of the pistons is 5.11 in., the 
diameter of the small cylinder is 4.72 in, and 
that of the large cylinder 7.08 in.; the cylinders are 
separated by an intermediate receiver, and an 
automatic oiling device insures continuous lubrica- 
tion. For the sake of simplicity there is no variable 
expansion or reversing gear, but, when desired, full 
pressure of steam can be admitted into both cylin- 
ders. The engine is rated as being of 20 horse-power. 
This motor is coupled to an intermediate shaft, on 
which is a pinion that gears into the spurwheel on 
the driving wheel shaft ; the ratio of gearing is 2.81 
and the running speed is 330 revolutions a minute, 
in order to give a rate of 12.5 miles an hour to the 
vehicle. The weight of the traction engine in work- 
ing order is 2 tons, and the constructors claim that 
it can haul a load of 2} tons at a rate of 20 miles an 
hour on level ground. It can carry a coke supply 
sufficient for a distance of 60 miles, and enough 
water for 25 miles. The water tanks are placed 
beneath the seat. 

The De Dion and Bouton motor has a ‘special 
arrangement for the transmission of power to 
the driving wheels, to which we may now call 
attention. The engine power is transmitted with 
a reduction of speed, not to the axle but to 
the rim, the intention being to insure a longer life 
to the wheels by avoiding the strain on the spokes 
to which they are exposed when the power is 
transmitted through them. The pitched chain 
transmission is also abandoned, which is certainly 
not an unmixed advantage. Figs. 7 to 9 show the 
arrangement to which we have just referred. The 
axle EK is bent, and at each end it is placed in an 
axle-box, on the top of which are the suspension 
springs of the vehicle. This box is traversed by a 
sleeve which the motor rotates by means of an 
articulated shaft. The sleeve carries the wheel, 
but it is longer than the boss, and the end which 
extends beyond this latter is cut square and forms 
the centre of a four-armed star B' connected to the 
rim of the wheel by the end of thearms. These 
ends enter recesses in the rim. It is claimed for 
this arrangement not only that there is less wear 
on the wheels, but also that the four driving arms, 
on account of their elasticity, deaden shocks in 
passing over a rough road. 


(To be continued. ) 





THE NAVAL OONSTRUOTION COM- 
PANY’S WORKS AT BARROW. 
(Continued from page 166.) 

Tue shipbuilding yard differs from most indus- 
trial establishments in offering no suggestion of 
gradual growth, or of those periodical additions or 
changes necessary to meet ever-changing require- 
ments. Such alterations and extensions have been 
made in plant, and in a few cases in buildings, but 
the original conception of the works was so compre- 
hensive that space was provided for these develop- 
ments. In some of the largest works of to-day it 
is possible to trace such steady growth, because 
the small old-time beginnings have involved so 
many changes within restricted areas, that there is 
now almost an absence or a confusion of system, 
new tools being installed, probably hastily, in 
inconvenient positions. There may be a certain 
pleasure in being able to trace all these evidences 
of expanding business, but the result is not con- 
ducive to economy, and it is distinctly preferable, 
as at Barrow, to incur any extra expense in 
such rearrangements of tools as to insure that a 
new machine will be in its own place in a known 
scheme, and not at a distance from others required 
for the same jobs. The small margin of profit now 
obtainable is often made by this minimising of 
handling and of the transit from place to place of 
heavy jobs. Thus when the increase of the Naval 


Construction Company’s work for the Navy necessi- | 
tated several heavy machine tools, these were 





arranged in series, so that a heavy plate, say the 
2-in. protective deck-plate, could be straightened, 
punched, countersunk, planed, and delivered on to 
the railway for the ship without being carried about 
for any distance. It is swung from one hydraulic 
crane to another, each serving a wide range of 
machines. 

The same remark is applicable to the arrange- 
ment of buildings. These, as shown on the plan 
on page 164 (Fig. 2), form a square or quadrangle. 
On the northern side are the offices, entrances, 
engineers’ fitting shop, and the stores; on the 
eastern side, the wood - working departments ; on 
the western side, the blacksmiths’ and copper- 
smiths’ shops, and the platers’ furnaces, «Kc. ; 
while on the southern side, contiguous to the 
shipbuilding berths, is the machine tool shed, so 
that the plates, angles, &c., which are received 
and stacked in the quadrangle, are passed in suc- 
cession right on tothe ship. These arrangements 
greatly facilitate work, and account in some 
measure for the rapidity of construction already 
noticed ; but there can be no question that much of 
the success is due to the experience and energy of 
the shipyard manager, Mr. Alexander B. Gowan, 
who has had a splendid training. He was born a 
shipbuilder, his father haviug works at Berwick- 
on-Tweed, whence Mr. Gowan went to Messrs. 
Withy’s works at Hartlepool. He joined the Fair- 
field drawing office staff in 1880, at a time when 
Mr. Adamson was chief draughtsman. Promotion 
was rapid, and he was directly associated with the 
work on the Oregon and other similar ships. After 
a short sojourn, first at Reid’s, of Port Glasgow, 
and later as assistant manager at Messra. Arm- 
strong’s Low Walker yard, he became shipyard 
manager at Barrow in 1891. 

The quadrangle, a3 we have said, is utilised for 
the reception and stowage of material. Massive 
racks of cast iron are arranged in rows, along and 
between which is a system of railways whereon a 
travelling crane and combined locomotive and crane 
work, discharging wagons, and picking out plates 
and bars as required by the workmen. The racks 
are so arranged that a plate, distinguishable by its 
number, may be readily removed, and is thence 
carried either to the furnaces or to the ironworkers’ 
machine shed ; but first, if intended for warships, 
it is immersed in a pickling tank containing a 
5 per cent. solution of hydrochloric acid, to clear off 
all mill scale before use. The furnaces are placed 
close to the west end of the machine shed, which 
is consistent with the consecutive arrangement of 
the plant. There isa very large scrive board ad- 
joining the furnaces, as shown on the plan. There 
are two plate furnaces, 24 ft. long, and four double- 
ended frame furnaces, each with four doors, two 
at each end. Three are 50 ft. and one 60 ft. long, 
and the bending slabs are of equally extensive 
area. The frame surfaces are heated by fires along 
the whole length, 2 ft. apart, so that bars get a 
uniform heat. There is also a small furnace for 
lugs, chocks, and small jobs generally. 
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In the machine shop there is a splendid collec- 
tion of tools, as indicated by the engravings given 
on page 210. It is not necessary to enumerate 
the machines in the sheds; they are all modern, 
are capable of dealing with the exceptionally large 
and heavy plates now preferred in big liners or 
warships, and they are all by the best makers. 
There are several immense punching machines, 
three of them specially noteworthy. Each 
of these contains in itself one shearing machine 
and two punches, the punches, with a gap of 
3 ft. 6 in., being capable of putting 1}-in. holes 
through 14-in. steel plates, the shears being 
2 ft. 6 in. in gap, with a blade 22 in. wide. Each 
is driven by its own engine, having cylinder 12 in. 
by 12 in. stroke. There is an additional heavy 





punching and shearing machine, specially installed 
for dealing with heavy warship plates. It is) 
capable of punching 2-in. holes through a 2-in. | 








plate, with a3 ft. 9 in. gap. This is the heaviest 
tool for this work in the shop, and it may not be 
inappropriate to give its capacity for various thick- 
nesses of plate (see Table below). 

The shears on the same machine are 2 ft. 8 in, 
gap, with a 2 ft. 6 in. blade. The steam engine by 
which it is driven has a 14-in. cylinder, with a 
stroke of 15 in. There is also a special hydraulic 
a machine, capable of stamping out a 21 in. 

y 15 in. manhole through a ?-in. plate, and in 
addition several horizontal angle punches and 
shears. 

There are seven countersinking machines, the 
range of action of the tool being such as to avoid 
the necessity of moving the plate about after it is 
once placed in position. The practice at Barrow 
is to run the drills at about 100 revolutions per 
minute. 

There are eight plate-edge planing machines. The 
largest is a splendid tool, shown on Fig. 6., page 
210, It is capable of planing simultaneously the butt 
and seam edges of plates 30 ft. in length and 7 ft. 
in width. The butt edge planing frame is swivelled, 
as shown, so as to be able to work at an angle 
off the square, a most convenient arrangement 
when plates are frequently cut with butts at odd 
angles from the square. The swivel is adjusted 
by screw gear ; the plate is held down by hydraulic 
or screw clamps, and the planing tools are driven 
in the usual way by a separate steam engine, with 
two cylinders placed horizontally, 12 in. diameter 
by 18 in. stroke. The other seven planers in the 
shop range from 16 ft. to 28 ft. in length, and are 
thus suitable for all merchant work. 

The Barrow establishment was among the first 
to order a hydraulic flanging machine, the principle 
of which is now well known, and its utility widely 
recognised at a time when floors, bulkheads, 
casings, &c., are so frequently stiffened by flanging 
the plates instead of fitting the separate angle or T 
stiffeners. This system is largely adopted, although 
Lloyd’s still require that such scantlings shall be 
one-twentieth heavier than with ordinary stiffening 
angles. The machine at Barrow is capable of flang- 
ing cold at one stroke a 1-in. plate 21 ft. long, but, 
as the ends are open, any length of plate can be 
dealt with in successive operations. The gap of the 
machine is 2 ft. 6 in. 

The largest of the plate bending rolls (Fig. 7) is 
capable of taking ina plate 30ft. long. The top roll 
is 30 in. in diameter, formed of a solid steel forging, 
weighing 30 tons. The two bottom rolls are 17 in. 
in diameter, and the side frame is of cast steel. 
The rolls are driven by a vertical engine, with two 
cylinders each 12 in. in diameter by 14 in. stroke, 
and there is a separate engine for raising the rolls, 
the cylinder being 9 in. in diameter, and the 
stroke 10 in, 

A new plate mangle, or straightener, has lately 
been added. There are seven rolls, each 14 in. in 
diameter, and they are capable of taking a plate 
7 ft. wide and 2 in. in thickness. Here also there 
is a separate engine for raising the rolls, having 
one cylinder 6 in. by 8 in. stroke, in addition to 
the driving engine with two horizontal cylinders 
9 in. in diameter by 10 in. stroke. There are two 
other mangles in the shed. 

The smaller machines, which we will not attempt 
even to enumerate, are well served with hand cranes, 
but the heavier machines are supplied with 
hydraulic cranes which very considerably facilitate 
the working of heavy material, — it round 
from one machine to another till the plates are 
finally completed and deposited on a truck for re- 
moval to the ship. It will be assumed that the 
larger tools, and all the punching machines, are 
driven by their own engines. The other machines 
in the shed are driven in five groups by small 
engines placed close to the tools. Steam of 100 Ib. 
pressure is supplied to these and to the separate 
engines by six Lancashire boilers. These also 
supply steam to the whole of the shed, the southern 
end of the smithy, to the engines in the joiners’ 
shop and the blockmakers’ shop. : 

The hydraulic cranes and tools are provided with 
their water power from a central station within the 
machine shed. The pumps are worked by a hori- 
zontal engine with two cylinders 18 in. in diameter 
by 24-in. stroke. The principal pump has a 12-in. 
ram, and there are two others 7 in. in diameter, 
used only in emergency. The installation, of course, 
includes an accumulator, the pressure being 16001b., 
suflicient not only for cranes and flanging machines, 
&c., but also for frame and beam riveters. ‘ 

The use of hydraulic riveters had been dis 
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carded owing to the popularity of frames of channel 
and Z-sections, with which there was not the same 
amount of riveting, and the preference for which 
was early recognised at Barrow. But the large 
amount of Admiralty work now intrusted to the 
company has induced the management to resume 
hydraulic riveting, and several machines are now 
at work. For similar reasons also the electric 
drill has recently been introduced, and is exten- 
sively used, more particularly in deck drilling, and 
several are shown in the engraving on page 203, at 
work on the floor of the cruiser Niobe. The cur- 
rent used is at 110 volts, and is supplied by a 
Faraday generator working at 90 amperes. ‘This 
dynamo is in the electric lighting station within the 
machine shop, and not far distant from the ship- 
building berths. 

As shown on the plan (see page 164 ante) there are 
14 building berths, and these will accommodate 
easily vessels up to 700 ft. in length. Several of the 
berths used for constructing the larger vessels have 
strong cross-timber foundations. The ground is clay, 
with a thin top layer of sand, and the timbers form 
a platform which has proved itself capable of bear- 
ing without any tendency to sag, the heaviest vessels, 
merchant or naval, thatarelikelyto be built foryears 
tocome. The launching weight of the Powerful, for 
instance, was 7300 tons. One of the slipsis covered 
in with a strong iron roof, the pillars supporting 
the roof forming the uprights which carry the 
staging used in working at the shell of the vessel. 
This covered-in berth is particularly useful in build- 
ing yachts and other vessels of a special type, in 
which it is desirable to avoid the effects of wet 
weather on the decks and other woodwork. It also 
enables the work to be carried on under conditions 
of weather which absolutely prohibit work on 
veasels constructed in the open. Lines of rails are 
laid alongside some of the larger berths, but it will 
not be surprising to any one who is acquainted 
with the natural conservatism of the working man 
to learn that the men prefer to run their plates 
and angles on bogies clear of the railway. It was 
easier to get past any obstructing squad, and that 
is a great consideration in a busy yard. 

Opposite the building berths a depth of 22 ft. is 
obtained at high water for a distance of 800 ft. out 
from the retaining wall at the foot of the building 
ground; and beyond that, for 700 ft. further, the 
depth is 14 ft. This is sufficient for most vessels. 
For a length of from 300 ft, to 400 ft. in the middle 
of the channel there is a depth of 32 ft., which for 
the launch of the Powerful was increased to 36 ft. 
Small vessels can be, and are, launched without any 
drags, an anchor being dropped when the vessel is 
afloat. To prevent the larger and deeper draught 
vessels running too far into the shallow water, drags 
are used. These vary in weight from about 40 tons 
in the case of a vessel of 1500 tons launching dis- 
placement, up to 460 tons in the case of the Power- 
ful, whose launching displacement was 7300 tons ; 
the drags come into play as soon as the bow drops 
off the ways, and these are not arranged to slew the 
vessel at all. The range of spring tides is 28 ft., 
and of neaps 21 ft. 

Before dealing with the miscellaneous depart- 
ments whose work is necessary to complete the 
ship after the platers and riveters have made 
the shell, it may be well to indicate that in the 
lighting of the works electricity is largely used, 
62 arc lamps being erected on posts in the sheds, 
open ground, the smithy and fitting shop. The 
current, of 10 amperes at 50 volts, is supplied 
from two high-tension Brush dynamos, driven by 
engines with 12-in. cylinders and 14 in. stroke. 
In the Powerful, during construction, an electric 
light installation was temporarily fitted, and greatly 
facilitated the work. There were 340 16-candle- 
power lamps, run from a dynamo producing 320 
amperes at 65 volts, while making 280 revolutions. 
The engine and dynamo were fitted on one bed- 
plate placed on deck, steam being supplied from a 
portable donkey boiler. 


(Zo be continued.) 





AN IMPROVED STANG PLANIMETER. 
By Ernest Kitpurn Scort. 

ee Stang planimeter, variously called the hatchet, 

ae, or keel planimeter, is in principle the simplest 
. all area measuring instruments, In its simplest form 
ne of a tracing point and a convex hatchet 
© ei the point and the edge being in the same plane, 
and rigidly connected together, so that when the point 
18 moved along any line, the edge describes a curve, ' 





In this simple form the planimeter is due to the in- 
vestigations of Captain H. Prytz, of Aarhus, Den- 
mark, who, in a letter received by the writer, says he 
first evolved the idea so long ago as the year 1875. 
When in use the boundary of the figure whose area is 
to be measured is traced continuously in one direction 
with the tracer point, while the hatchet end of the in- 
strument describes a path from which the area of the 
figure can be directly measured. 

The instrument has, however, in its original form, 
certain physical defects, which have probably been to 
a great extent the cause of the vague and erroneous 
statements one hears with regard to its theoretical 
accuracy. The writer was, therefore, led to design 
the improved instrument which will now be described. 

Fig. 1 is a side elevation ; Fig. 2 an end elevation ; 
and Fig. 3 shows the improved instrument in plan. 

It will be noticed that the usual hatchet edge of 
the ordinary form is replaced by a hard steel knife- 
edged wheel A ; this is done because if the hatchet 
is very sharp it is liable to cut the paper, or stick ; 





direction as the diagram is drawn by the indicator 
pencil), until point S is again reached. Then continue 
along the line to T and go round the other diagram 
and back to point S, when another dent Q is made in 
the paper. If the centre of gravity has been correctly 
taken, the distance P Q measured on the arc is the 
mean height of the diagram. In order to get rid of 
any error due to not having taken the centre of gravity 
fairly correct, hold the instrument in position, and 
after pressing the point M down through the hole D 
(see Figs. 1 and 3) and the paper beneath, reverse the 
diagram as shown by the dotted lines. If now the 
tracing point is caused to traverse the boundary in the 
direction of the dotted arrow, the final dent may be, 
say, at O, then the correct point will ke midway be- 
tween Oand P. The furrow made by the knife-edge 
wheel is of course imperceptible to the eye, but it is 
approximately of the shape shown at U. 

To take the distance between the dents measured on 
the arc, is not easy with an ordinary rule, such as 
must be used with the old form of hatchet planimeter, 
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and, on the other hand, if it is blunt it does not give 
a clear dent andis liable to side slip. The wheel may 
have an exceedingly sharp edge, and as it revolves 
with very little friction, the operator is not so liable 
to jerk the instrument. 

To avoid the inclination of the instrument to one 
side, which may easily occur with the ordinary form, 
a flat plate of celluloid C with a small hole D at 
its centre is used as the tracing point. The plate is 
kept pressed flat against the paper by the operator 
placing his right forefinger lightly on the extension B, 
and he is thus enabled to keep the rest of his hand 
clear out of the way. The instrument being always 
plumb up, all his attention can be given to the follow- 
ing boundary line of the area, and very accurate 
readings are the result. 

There are several ways of going about the measure- 
ment of the mean height of a pair of indicator dia- 

rams, but the writer prefers the following. If the 

iagram is, say, 2? in. long, the loose head carrying 
the wheel A is moved along the stang J to double this 
length, or 54in. The diagram is placed on a piece of 
foolscap paper, anda line RST is drawn from the 
boundary to the centre of gravity as near as can be 
pipet by the eye. (See Fig. 4.) 

The instrument is placed so that it is about at right 
angles to T R, and with the tracing point in the celluloid 
plate directly over the point 8. ‘he sliding head is 
then lightly pressed by the left forefinger, in order to 
make a slight dent P on the surface of the paper. 
Then the tracing point is carried along the line S R 
and round the area in the usual way, in the direction 
shown by the arrow (or, in other words, in the same 





nor can the readings be made very accurately. This 
difficulty is got over in the Scott planimeter, by means 
of the small toothed wheels E and F, and the recording 
discs G and G (see Figs. 1, 2, and 3). It will be noted 
that whilst the instrument is being taken round the 
diagram, and is in an upright position, that the wheel E 
is therefore about one thirty-second clear of the paper, 
as shown in Fig. 3. After the two dents showing the 
first and last positions of the knife-edge wheel by 
been made, and while the tracing point is still held at 
about the centre of gravity, the instrument is slightly 
tilted until the wheel E rests on the paper. The knife- 
edge is then moved from one dent to the other, and in 
doing this the wheelwork is revolved, and the exact 
distance is read off at the zero point H. The faces of 
the recording discs are white, with deep black line 
graduations, so that the readings can be geen at a 
distance. 

The instrument is provided with graduated lengthen- 
ing bars with split joints, one of which is shown dotted 
at K, so that large areas, such as maps, &c., may be 
measured just as readily as an indicator diagram. To 
find an area after having circumscribed the figure once 
in the same direction, multiply the distance between 
the dents by the distance at which the loose head is 
fixed on the stang J, or, if the figure is circumscribed 
twice, then only by half the distance on the stang. 
Fig. 4 is taken from a photograph, and shows the 
method of manipulation. 

The advantages of this planimeter are : 

The instrument is entirely self-contained, there 
being no loose weights, &c. 

It gives a dircct reading on the recording disc, 
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In our issue of March 9, 1894, we gave a description 
of the ingenious water-measuring device introduce 
under the name of the “Venturi meter” by Mr. 
Sawene Herschel, the well-known American hy- 

raulic engineer. We now illustrate on this page 
* complete meter for a 5-ft. main, as made by the 
a Jron Foundry, of Providence, Rhode 
. ai The principle on which the meter is based 
hithe » but is one of which but little use has 
. ree made in hydraulic engineering. To 

Xplain it, let us consider a length of frictionless 
as which a current of water is flowing. 
ne, © pipe is of uniform diameter, the velocity 
yond ss at the end of the length of pipe 
ae « the same as at the commencement, 
howev cing, it is aesumed, no friction. Suppose, 
ite midi that a “waist” is made in the pipe near 
in " e by reducing the diameter there, and connect- 
pe. “ reduced portion with the rest of the pipe by 
, eo 80 a8 to avoid eddies, Then as the same 
quantity cf water flows through each section of the 
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Sec on line A.A 


pipe, the velocity of the water will be greateria the 


d|narrowed portion than elsewhere, hence its kinetic 


energy is greater here than in the plain part of the 
pipe, but as the total energy in each cubic foot is the 
same everywhere, it follows that its pressure must be 
reduced to a corresponding degree. It will therefore 
be easily understood that by comparing the reading 
of pressure guages placed on the plain part of 
the tube with one placed at the waist, it will be 
possible to determine the velocity of water through 
the latter, when its dimensions and that of the plain 
part of the pipe are known. This, then, is what Mr. 
Herschel has done, and the whole meter, apart from 
its registering apparatus, is shown in Fig. 1, whilst 
details of its construction are shown in Figs. 3 to 6. 
As willbe seen, it consists of a number of sections of 
cast-iron piping bolted together, tapering from a 
diameter of 5 ft. to one of 224in. At the waist thus 
formed is a throat accurately bored to the diameter 
mentioned, and through which are a series of small 
holes leading to an annular space formed in the main 





METER. 
PROVIDENCE, RI, 








Fia. 2. 


casting, as shown in Figs. 3 and 4. The pres- 
sure in this space is measured in the usual way. 
Similar arrangements for measuring this pressure 
are made at the outer ends of the cones as shown in 
Figs. 5 and 6, and from a comparison of these pres- 
sures the velocity through the throat is deduced, as 
already explained. In practice, however, it is con- 
venient to be able to read the quantity delivered 
through the throat direct from a dial, and to this end 
the pressure pipes from the meter are led to the re- 
corder shown in Fig. 2, where the recording dials are 
driven intermittently by clockwork, the amount they 
are moved forward being proportional to the velocity 
of the water through the throat as measured by the 
pressure pipes. The recorder, therefore, is a kind of 
mechanical integrator, its indications being propor- 
tional to the area of the curve which would be obtained 
by plotting down at equal intervals of time the corre- 
sponding velocities through the throat. Experiments 
made on a meter for a 9-ft. main showed variations of 
4 per cent. only, when carefully tested at Holyoke 
through a wide range of discharges. The loss of head 
occasioned by the narrowing of the pipe is but little 
greater than in an equal length of straight pipe. 





Russtan Rartways.—The Russians have decided to 
build a railway from Merv into the Kushk Valley, as 
well asa branch from Charjui, along the southern bank of 
the Oxus to Karki. The earthworks of the Samarcand 
and Tashkend line, which is an extension of the Trans- 
Caspian main line, are practically completed, 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon market on 
Thursday some 25,000 tons of iron were dealt in, 10,000 
tons being hematite iron. The tone was flat, and Scotch 
iron lost 1d. per ton. In the afternoon there was a large 
business done, about 50,000 tons of all kinds changing 
hands. The sales were principally on “bear” account. 
At the close Scotch showed a drop of 24d. per ton on the 
day, and Cleveland and hematite iron each 2d. per ton. 
The settlement prices at the close were as follow: 
Scotch iron, 45s. 6d. per ton; Cleveland, 363. 6d. ; Cum- 
berland and Middlesbrough hematite iron, 46s. 6d. and 
44s, 3d. per ton respectively. There was but little business 
done on Friday forenoon, the turnover being from 15,000 
to 18,000 tons. The tone was flat. Scotch iron dropped 
1d., and hematite iron 4d. per ton. In the afternoon 
close on 15,000 tons changed hands, and the feeling was 
again flat, prices dropping another 1d. per ton all round. 
The closing settlement prices were, respectively, 45s. 44d., 
36s. 44d., 46s. 44d., and 443. per ton. The market was 
very quiet on Monday forenoon, when the turnover did 
not exceed 10,000 tons of iron of all sorts; but the feeling 
was steady, despite the poor trade accounts from the 
other side of the Atlantic, Scotch iron rose 4d. per ton. 
In the afternoon the market was firm, and prices all round 
showed an improvement of 4d. to ld. perton. About 
20,000 of iron changed hands, and the settlement prices 
at the c'oxe were—45r. 6d., 36s. 6d., 46s. 6d., and 44s. 
per ton respectively. On Tuesday forenoon business 
was just a little slow, but there was a turnover 
of about 20,000 tons and at improving prices, the 
improvement being principally owing to the closing of 
‘*bear” accounts, the operators having designs on the 
“Twelfth,” or ‘Saint Grouse Day.” Scotch iron rose 
in price 1d. per ton. In the afternoon the “‘ bears” con- 
tinued to display a desire to cover, but there were not 
many sellers, and prices continued very firm at a shade 
above the noon quotations. Thesales reached 12,000 tons, 
and possibly a higher total, and the respective settlement 
prices were: 45s. 74d., 368. 74d., 462. 6d., and 44s. 44d. 
per ton. aietness reigned in the pig-iron warrant 
market this forenoon, only some 15,000 tons changing 
hands; but as warrants were scarce, prices were stiff. 
Scotch iron rose another 4d. perton. In the afternoon 
about 20,000 tons of iron were sold, and on the rumours 
of threatened trouble ia the engineering trade through 
a shop strike, prices fell 1d. to 2d. per ton. The closing 
settlement prices were 45s. 6d.. 362. 6d., 463. 6d., and 
44s. 44d. per ton, respectively. The following are some of 
the current quotations for No. 1 special brands of makers’ 
iron: Clyde, 493. per ton; Gartsherrie, Summerlee, and 
Calder, 493. 9d.; Coltness, 52s.—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 493. 6d. ; 
Shotts (shipped at Leith), 52s.; Carron (shipped at 
Grangemouth), 51s. 6d. per ton. There are now 79 blast- 
furnaces in actual operation in Scotland, as compared 
with 75 at this time last year. The shipments of pig iron 
from all Scotch ports last week amounted to 7497 tons, 
against 6242 tons in the corresponding week of last_year. 
They included 105 tons for Canada, 264 tons for India, 
187 tons for Australia, 2855 tons for Italy, 525 tons for 
Germany, 100 tons for China and Japan, smaller quantities 
for other countries, and 3267 tons coastwise. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 363,494 tons yesterday afternoon, showing 
no change since last Saturday. 


Finished Iron and Steel.—There is a fairly good demand 
for finished iron and steel, with a promising inquiry for 
forward delivery, but most of the works could turn out 
more material if any pressure were put upon them, 


Sulphate of Ammonia.—The demand for this commodity 
continues very dull, but some business has been done 
during the past week at 7/. 123. 6d. to 7/. 133, 9d. per ton. 


Glasgow Copper Market.—There was a steady copper 
market last ‘Thursday forenoon, and on the sale of 75 
tons of metal, the price rose 1s. 3d. per ton. In the after- 
noon 25 tons were sold at 48/7. 12s. 6d. five weeks. On 
Friday forenoon 50 tons changed hands, and the price 
dropped 5s. per ton. Other 50 tons were sold in the after- 
noon, and there was another drop of 5s. per ton. A turn- 
over of 75 tons was reported on Monday forenoon, when 
the price rose 1s. 3d. per ton. No dealing took place in 
the afternoon, and, in sympathy with London advices, 
prices gave way 8s. 9d. per ton. The turnover yesterday 
forenoon was 50 tons, and the prics made 2s. 6d. per ton. 
In the afternoon 25 tons changed hands at 48/, 2a. 6d. 
17 days. At the forenoon meeting of the copper market 
to-day 150 tons were dealt in, and the price fell 1s, 3d. 
per ton, and in the afternoon, when 100 tons were sold, 
the cash price fell 3s. 9d. to 47/7. 18s, 94. per ton. 


Shipbuilding Contracts.—Measrs. Murdoch and Murray, 
Port Glasgow, have just contracted to build another 
awning-deck steamer for treffic on the River Amazon, 
Compound surface-condensing engines for the vessel will 
be supplied by Messrs. Lees, Anderson, and Co., Glas- 
gow.—T wo steamers of 3500 tons each are to be built fora 
Japanese syndicate by Messrs. A. McMillan andSon, Dum- 
barton.—Sir William Scott, Bart., of Ancrum Castle, Rox- 
burghshire, has ar an order with Messrs. D. J. Dunlop 
and Co., Port Glasgow, for a large steam yacht, which is 
to be ready for sea in January, 1897. She will. be fitted 
with an electric light installation, and will have btriple- 
expansion engines capable of giving a speed of 15 knots, 
—Messrs. Ramage and Ferguson, Leith, have contracted 
to build a first-class composite auxiliary steam yacht 
of 450 tons for Mr. T. Pim, Martens Grove, Kent, 
from designs by Messrs, Cox and King, naval architects, 
London.—The Dandee Shipbuilders’ Company, Limited, 
have received an order to build a steel screw steam line 





fisher for French owners. She will be constructed to the 
highest class in the Bureau Veritas, and will be fitted 
with compound surface-condensing engines and large 
boiler by Messrs. J. and H. Whyte and Cooper. 


New Bridge across the Tay.—It has recently been 
decided to build a new bridge across the Tay at Perth, 
from the Kinnoull Hill to the lower end of South-street, 
the cost of which is estimated at 12,0007. In connection 
with this project, it has been mentioned within the past 
few days that towards that sum Messrs. Pullar, the well- 
known dyers, have contributed 5000/., in addition to 
which other 2000/, have been subscribed. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday there was only a 
thin attendance on ’Change here, and the market was 
quietish, not very much business being transacted. At 
the same time, however, sellers of pig iron, nearly all of 
whom are fairly well booked, were by no means anxious 
to do business. The transactions recorded were for early 
delivery, buyers and sellers differing a good deal as to what 
prices should be for forward delivery. It was generally 


admitted that prospects were anything but discouraging, | P' 


and a brisk autumn trade is anticipated. No. 3 g.m.b. 
Cleveland pig iron sold at 36s. 9d. for early f.0.b. delivery, 
and though buyers endeavoured to purchase at rather 
less, they experienced considerable difficulty in finding 
sellers who would listen to a lower quotation. No.1 
Cleveland pig was put at 38s., No. 4 foundry 36s., 
grey forge 35s. 6d., and white 35s. 3d.—all for early 
delivery. Middlesbrough warrants opened at 363. 64d. 
and closed 363..7d. cash buyers. East coast hematite 
pig iron was in moderately good demand, but the 
supply was reported to be in excess of the require- 
ments, and consequently prices were rather weak. Most 
sellers, however, held out for 45s. for early delivery of 
Nos. 1, 2, and 3. Rubio ore was steady at 123. 9d. ex-ship 
Tees. To-day the market was practically unchanged, the 
only alteration being an easing of 14d. in Middlesbrough 
warrants, and this had no influence on prices for makers’ 
iron. 

Manufactured Iron and Steel.—In these two branches 
of the iron trade there is not much new. A lot of work 
is going on, and some firms speak of advancing prices. 
{n the bar and rail trade there is great activity. Ship- 
building gives at present only a small demand for iron, 
but for bars and steel rails the inquiry is large. Next 
week’s holiday for the races will interfere with the 
output, and this is unfortunate at present, as several 
firms are already behindhand with their deliveries. 
Common iron bars are quoted 5/. to 5/. 23. 6d.; iron ship- 
plates, 42. 17s. 61.; steel ship-plates, 5/.; steel boiler- 
plates, 6/.; iron ship-angles, 4/. 123. 6d.; steel ship-angles, 
4l, 15s.; and heavy steel rails, 4/. 10s.—all less the cus- 
tomary 24 per cent. except rails, which are net at works. 


The Coal and Coke Trade.—Coal is steady. For gas 
coal the demand is improving, and prices are rather 
stiffer, Bunker coal is in good request, but the supply is 
very plentiful. Coke continues stiff. he local con- 
sumption is heavy, and exports are large, so that prices 
are fully maintained. For good blast-furnace coke de- 
livered here about 13s. 6d. is the general quotation. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The official return setting forth 
the pny = of coal forwarded to Hull during July has 
just been issued. While the returns for the month are 
less favourable than those for the corresponding month of 
1895, the figures for the seven months are more pro- 
mising. Six of the largest limited concerns in South 
Yorkshire sent 93,456 tons last month, as compared 
with 84,584 tons in 1895, an increase of 8872 tons. 
This compares favourably with the tonnage from 
six of the largest West Yorkshire pits, which only 
supplied 29,720 tons in July last as against 23,016 
tons in the corresponding month of last year. An 
analysis of the figures shows that the thick seam col- 
lieries hold the advantage by 63,754 tons. The new pits 
are steadily improving their position. Hickleton Main 
supplied 5576 tons, as against 520 tons in July, 1895, and 
the Bolsover Colliery has forwarded 6744 tons in the 
seven months of the present year. The total tonnage 
sent to Hull last month was 231,888, as compared with 
241,856 tons in July last year. a decrease of 9968 tons, 
The total for the seven months jast completed is 1,266,352, 
as compared with 1,216,160 in the corresponding period 
of 1895, an increase for the present year of 50,192 tons. 
While the exports to foreign countries last month showed 
a decrease of 11,373 tons, the returns for the seven 
months show a satisfactory improvement, the figures for 
1896 being 527,435 tons, against 497,473 in 1895. 


Sheffield Trade with Egypt.—Much interest has been 
aroused in Sheffield by Mr. H. F. Wood’s account of 
‘“‘ Egypt under the British.” While stating that in the 
East there is a great respect for British-workmanship, 
and that if they can be sure of an article being British 
they will pay much more for it, the writer remarks that 
in some cases goods falsely marked “Sheffield” are 
selling at one-third of the price for which Sheffield 
could let them go. A firm of London merchants and 
engineers quoted for 1490 dozen files, according to 
Egyptian railway eres ge specifications (best new 
warranted hand cut steel), 1042/. net cash, suitably packed 
and delivered in Alexandria. They stated in their letter 
at the same time, ‘‘ The list price of these files would be 
28507 , and our price therefore represents a discount of 


624 per cent., and 24 per cent. off the list. For you, 
information we may state that these orders for files 
were placed in the hands of one maker in this count 
for something like 10 or 12 years, but for the last 
two years they have been placed in Germany. There 
is no doubt about it that the German file is neither equa] 
in quality, appearance, nor finish to the Sheffield-made 
article.” After the reply from Egypt regarding the Prices 
at which Belgian firms were ten ering, the London firm 
again wrote that on looking into the price of the files they 
found that it practically meant 79 per cent. off the Shef. 
field list, ‘‘a price at which it is impossible to supply the 
weight of plain crucible steel in the commonest quality 
to say nothing of forging into shape, annealing, cutting, 
and hardening. It is evident, therefore, that Bessemer 
steel is being used, and we think that if you could get a 
chance of comparing in actual work the sample we sent 
you with those being supplied from Germany, you might 
perhaps be able to stand a better chance of further busi- 
ness. We think it more than likely that one of our files 
would cut one of the others in two.’ The question of the 
difficulties that surround Egyptian trading has been long 
discussed in Sheffield, and Mr, Wood’s remarks wilj 
doubtless bring it once more to the front. 


Tramway Extensions in Shefiield.—The Sheffield Cor. 
oration are considering an extensive tramways scheme 
involving the laying of many miles of rails, and the 
provision of a central tramway station. The committee 
recommend the council to promote a Bill in the next 
session of Parliament to empower the construction of the 
work, The prevailing opinion is that neither horse nor 
steam traction is desirable, and a committee is suggested 
to visit such cities in the United Kingdom and on the 
Continent as they may be advised in pe to recommend 
a system of traction suitable for Sheffield. 


The Coal Trade.—The demand is slow, and pros 
are poor. There is only a moderately good ine peg 
London, owing mainly to the Sg yee with other dis- 
tricts more favourably situated for trading. Gas com. 
panies have, as arule, considerable stocks on hand, as 
fears were entertained of a strike. Manufacturers’ fuel 
finds a steadily increasing market, and steam coal is 
actively inquired for. The disputes at local collieries 
mentioned a few weeks ago are not yet ended. but in 
other cases the mischief threatened has subsided. Barnsley 
house coal realises from 63. 6d. to 7s.; Silkstones, 7s. 6d, 
to 83. for best; steam coal, 7s. 3d. to 7s. 6d.; manufac. 
turers’ coal, 4s. to 5s. 6d. ; coke, 10s. 6d. to 12s, 3d. per ton, 





NOTES FROM THE SOUTH-WEST. 
Cardif.—The steam coal trade has shown rather more 
firmness, although no actual advance has been established 
in prices, The best descriptions have made 10s. to 10s. 3d. 
per ton, while secondary qualities have brought 93. 3d. to 
93. 6d. per ton. In the house coal trade prices have 
shown a slightly upward tendency. The demand for 
patent fuel has become more active. Coke has also been 
in good demand ; foundry qualities have made 16s. to 
17s. per ton, and furnace divto 13s. to 15s. per ton. Im- 
rts of iron ore have rather fallen off ; the best rubio 
as made 12s. rae. The manufactured iron and steel 
trades have exhibited littlechange. There has, however, 
been a good demand for steel rails and tinplate bar at 
previous rates, 


The ‘‘Ocean.”—The dockyard officials at Devonport 
have been informed that the line-of-battle ship which is 
included in their current shipbuilding programme is to be 
named the Ocean. The work of altering slip No. 3, on 
which she is to be built, is now well in hand, the contract 
for demolishing the existing shed and reconstructing the 
slip and surrounding workshops having been secured by 
Messrs. Hill and Co. When the current estimates were 
framed, it was hoped that the blocks to receive the 
Ocean’s keel would be in place this month, and under 
this arrangement it would have been possible to advance 
the vessel to the extent of 125,772/. by 1897. Now, how- 
ever, it is seen that the extensive character of the altera- 
tions required to the building slip will prevent the blocks 
being arranged until December, a fact which will con- 
siderably curtail the expenditure provided this year for 
the construction of the ship. Orders for several of the 
Ocean’s large castings, including stem and stern pieces, 
have been placed with various firms; and by December, 
the date now fixed for laying her keel, over 40,000/. worth 
of material to be used in the early stages of her construc- 
tion will have been delivered at Devonport. Messrs. 
Hawthorn, Leslie, and Co., of Newcastle, from whom the 
engines and boilers of the Ocean have been ordered, have 
received authority to advance the machinery to the extent 
of 30,000. by March 31. 


Penarth Harbour, Dock, and Ratlway.—The report of 
the directors states that it is proposed to pay a dividend 
for the past half-year at the rate of 5} per cent. per 
annum, September 5. 


The Dominion Line.—The screw steamsr Marino, of 
the Dominion Line, docked at Avonmouth on Saturday 
evening from Montreal. The Marino is of 3819 gross 
tonnage, and 3002 net — ; her length is 371 ft., her 
breadth 43 ft., and her depth 27 ft. 


Dredging at Devonport.—The steam dredger St. 
Austell, recently purchased by the Lords of the Ad- 
miralty for service at Devonport, was moved into Key- 
ham basin on Saturday for repairs. During the four 
months in which this vessel has been at Devonport, she 
has been engaged in extensive dredging work off the 
Dockyard jetties, 


The “ Arrogant.” — During the last few days the 
auxiliary machinery, the port main engines, and one set 





of water-tube boilers for the cruiser Arrogant have been 
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delivered at Keyham. LEarle’s Shipbuilding and En- 
gineering Company, the contractors for the machinery, 
have engaged a local staff of mechanics to commence 
fitting it in place. The starboard main engines are now 
being subjected to a series of tests at the contractors’ 
works, and will be ready for delivery at Devonport during 
the present month. The Arrogant is to commence her 
steam trials in December. 


Machinery at Devonport.—A new machine shop, which 
is to be built at Devonport at a cost of 12,500/., is to be 
erected upon @ site adjoining No. 3slip. Messrs. Pethick 
Brothers, Plymouth, have bsen intrusted with the 
erection of this shop, while tenders have been invited for 
the supply of 3000/. worth of shipbuilding machinery 
with which to furnish it. 

The ‘‘ Devastation.” —On the return to Devonport of the 
line-of-battle ship Devastation, now manceuvring with the 
D Fleet, her boilers are to be subjected to examination, 
and a special report of their condition is to be forwarded 
to the Admiralty. About three years since the Devasta- 
tion was refitted at Portsmouth, at a cost of 156,261/. ; but 
although a large portion of this sum was spent in altera- 
tions in her machinery, her boilers have frequently given 
cause for complaint. 





Nata Rattways.—The revenue of the Natal Govern- 
ment railways is increasing at a great rate. The last 
weekly return for June shows a collection of 15,702/., as 
compared with 75111. in the corresponding seven days of 
1895, showing an advance of 81910, 





Exectric BELu.—A new bell-push is being introduced 
by Mr. J. W. Creasey, 2, Fife-road, Kingston, Surrey, 
with an indicating disc in its upper part. hen the bell 
rings, this diso oscillates ; if the battery is exhausted, and 
the bell does not ring, the disc remains stationary. Some 
such device has long been needed. 





Express Locomotives ON THE Norra-EasteRn.— 
Two large express engines have just been completed at 
the Gateshead works of the North-Eastern Railway Com- 

ny from desigas by Mr. W. Woradell, locomotive super- 
intendent. Their special feature is their large coupled 
driving wheels, which are 7 ft. 7 in. in diameter. Track 
tanks are being laid down south of Berwick, and the 
tenders of the new engines are fitted with scoops for the 
purpose of picking up water while running. Thirty more 
engines of the same class are being built. The weight of 
each engine is 50 tons 16 cwt., and that of the tender is 
39} tons, or 90 tons 6 cwt. in all. 


PersonaL. — Mr. Alfred E. Mavor, who has been 
general manager of the Fowler-Waring Cables Company 
since its formation, has been appointed technical direc- 
tor; and Mr. J. A. Blackwood will succeed to the secre- 
taryship of the company in place of Mr. B. J. Diplock, 
who is resigning the position.—Messrs. Chas. Churchill 
and Co., Limited, the well-known importers of American 
machine tools, inform us that wy! ave removed from 
their old premises in Cross-street, Finsbury, to 9 and 15, 
Leonard-street, London, E.C.—Messrs. Johnson and 
Phillips, of Charlton, Kent, inform us that Mr. James 
Brockie and Mr. Bennett Pell are no longer members of 
their staff.—The Endurance Tube and Engineering Com- 
pany, Limited, of 105, Colmore-row, Birmingham, in- 
form us that they have purchased as a going concern 
the business of the Endurance Seamless Tube and Vial 
Company, Limited, whose works are at Stirchley-street, 
Birmingham.—Messrs. William Johnson and Sons, the 
well-known and leading brickmaking machinery en- 
gineers, of Castleton Foundry, Armley, Leeds, have added 
another department to their already extensive business. 
This is the manufacture of crushing, grinding, separating, 
elevating and conveying machinery. The machines are 
see a for any materials which require to be ground to 
powder. 





Brrcian Coat Mininc.—The production of coal in the 
Hainaut last year, was 14,842,430 tons, or 173,620 tons or 
0.80 per cent. less than in 1894. The value of last year’s 
output was 5,594,4127. These figures compare as follows 
with those of the five preceding years: Production : 1895, 
14,842,430 tons; 1894, 15,016,050 tons; 1893, 14,071,430 
tons; 1892, 14,253,760 tons; 1891, 14,250,340 tons; and 
1890, 14,768,520 tone. Value: 1895, 5,594,412/.; 1894, 
5 592,784/. ; 1893, 5,233,440. ; 1892, 5,812,124/,; 1891, 
7,099,032/.; and 1890, 7,655,1937. The profits realised 
for each of the five years was: 1895, 268,496/.; 1894, 
265,7081. ; 1893, 189,268. ; 1892, 299,8467. ; 1891, 989,0950. ; 
and 1890, 1,552,312/. It will be seen that the average 
profit realised has greatly declined since 1890. In that 
eed it stood at about 2s. per ton, while last year it was 
ittle more than 4d. per ton. Thestocks held stood at the 
close of 1894 at 589,300 tons ; they had declined, however, 
at the close of 1894 to 444,200 tons. The average wages 
paid, which stood in 1890 at 3s. per man per day, had 
sunk in 1895 to 2s, 7d. per man per day. The number of 
women above 21 years of age employed in coal-mining in 
the Hainaut stood last year at 547, as compared with 498 
in 1894, 558 in 1893, 629 in 1892, and 637 in 1891. The 
number of girls from 18 to 21 years of age who were 
similarly employed last. year was 650, as compared with 
_ in 1894, 1447 in 1898, 1876 in 1892, and 2067 in 

891. No girls below 16 years of age were employed last 
year; in 1893 the number at work was 44, as compared 
be 211 in 1892, and 664 in 1891. The average depth at 
7 ar coal was worked in the Hainaut last year was 
= i ft. ; the average in the Couchant was 1893} ft. ; in 

~ Centre, 13562 ft.; and in the Charleroi group, 1470 ft. 

e greatest de th at which coal was worked last year 
t tee ; this depth occurred in the St. André pit 
of the Poirier Collieries Company at Charleroi, 





MISCELLANEA. 


THE traffic receipts for the week ending August 2 on 
33 of the principal lines of the United Kingdom amoun 
to 2,017,045/., which was earned on 18,8794 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,930,366/., with 18,740} miles open. There 
was thus an increase of 86,6791. in the receipts, and an 
increase of 139} in the mileage. 

Another method of preserving timber has recently been 
tried. Ib consists in dissolving in naphtha the heavy oils 
and waxes left after the distillation of petroleum, and 
forcing the solution into the searoned timber in the same 
manner as in creosoting. The timber is then heated, 
when the naphtha evaporates, and is recovered in a 
cooling chamber, whilst the waxes, &c., remain behind in 
the wood, waterproofing it. 


The following appointments have been made to the 
ee ee Clerkenwell: Mr. John Ashford, 
late of the Birmingham Technical Schools, has been 
selected as head of the Mechanical Engineering and 
Metal Trades Department; Mr. John Williams is now 
the head of the Artistic Crafts Department; Mr. C. V. 
Drysdale, the chief assistant in the Applied Physics De- 
partment; and Miss Mary A. H. Gibbs, head teacher in 
the Domestic Economy School. 


The proposal of the Bolton Iron Trades Employers’ 
Association for a settlement of the men’s demand for an 
advance in wages by 2s. weekly having been rejected by 
99 per cent. of the operatives on a ballot, a conference 
took place between the parties, The employers, who had 
offered 74 per cent. advance next January, now eaid they 
would concede such increase on December 1 next. The 
men’s representatives offered to accept 74 on November 1, 
but the masters would not agree, and the conference was 
adjourned so that another ballot of the ironworkers may 
be taken on the two proposals. 


The work of constructing the high-tension electric 
power transmission line between Niagara and the sey? of 
Buffalo is now being rapidly pushed forward. The line 
in question is to be an air line, the poles being placed on 
@ continuous strip of land ow to the company and 
carefully fenced in. The distance between the poles is to 
be 100 ft. Each pole is to carry three cross arms, the 
upper two carrying the power wires and the lowest one 
the telephone wires. The insulators are of the double 
bell type. The main, lying in a slot formed at the top of 
the insulator, will be secured in position by tie wires. 
Lightning protectors are to be fitted throughout. 


According to the returns just published by the Board 
of Trade, during the three months ending March 31 three 
persons were killed and 56 injured by accidents and 
casualties upon the railways in the United Kingdom, 
In the corresponding period last year eight were killed 
and 48 injured. There were 122 persons killed and 373 
injured through accidents arising from want of caution 
or misconduct, 118 passing over level crossings or as tres- 
passers. Of these 19 of the killed and 302 of the injured 
were passengers. During the three months 101 servants 
of companies or contractors were killed and 963 injured. 
Altogether the number of persons killed was 226 and 
1392 injured, showing a decrease of 26 killed and 394 
injured as compared with last year. 


An ingeniously constructed pump for country house 
water supply was exhibited by Messrs. Merryweather at 
the recent Royal Lancashire Show at Preston. It has 
three barrels in a triangular frame, and runs with a mini- 
mum of friction at hig = It can be coupled direct 
to an electric motor, turbine shaft, or other motor, and 
will do efficient work at any speed up to 600 revolutions 
per minute, thus saving the use of belting or gearing, 
with its friction and waste of power. For country houses 
equipped with electric lighting plant, this pars Be 
specially suitable, and the makers supply it on neat bed- 
plate, with electric motor complete, ready for placing at 
the side of a stream, well, or other water source, from 
which pipes can be laid to supply mansion, stables, &c., 
wires conveying the current from the power station being 
connected. The pump can also be arranged to work from 
a wiodmill, waterwheel, turbine, gas or oil engine, or 
other source of power. 


Reference was made in the annual report of the 
Machinery Users’ Association to the formation of the 
Rating and Assessing Authorities Defence Association, 
and its action in obtaining financial support from public 
funds in the shape of subscriptions from boards of guar- 
dians and other local authorities. The object of this is to 
defeat the efforts of the industrial community to pass into 
law the Bill for the exemption of tenants’ machinery from 
rating. Since the report was issued, decided action has 
been taken by the executive committee, and at the recent 
Local Government Board audit of the accounts of the West 
Ham Union, appearance was made on behalf of eeveral 
large ratepayers in the union, and formal objection taken 
to the payment out of the rates of a subscription and 
travelling expenses incurred in attending the meeting at 
Birmingham, at which the Association was formed. 
Several cases were cited in support of the protest, and 
the auditor, after due consideration, gave his decision, 
disallowing these payments and surcharging the amounts 
to those who had incurred them. This decision will 
doubtless be hailed with satisfaction by manufacturers 
and others, who are of course helpless, if their already 
heavy contributions to the rates are to be used in order to 
levy taxes on all their machinery. j 


In a report which Mr. Alfred Spencer, the chief officer 
of the Public Control Committee of the London County 
Council, has prepared for presentation to that committee, 
he deals at lengt with the question of the storage and 





sale of explosives in London. He states that the number 
of premises tered in London during the past year for 
the keeping of explosives was 3302, ost of those were 


ted | registered for the sale of fireworks, in which a very con- 


siderable trade was done in the months of September, 
October, and November. Gunpowder was stored at a 
large number of oilmen’s premiser, but as a rule only in 
small quantities. At gunmakers’, numbering in all 54, 
considerable quantities of explosives were kept, reaching 
at times the maximum of 200 lb., with the addition of 
500 lb. made up into safety cartridges. At some of the 
gunmakers’ premises the filling of cartridges was carried 
on on a large scale, as many as 10.000 being filled with 
powder at one place daily. The filling of cartridges on 
that scale was confined to important and crowded 
thoroughfares, such as the Strand, Bond-street, and St. 
James’s-street, where any accident might be attended 
with serious results. What amounted to an extensive 
manufacture of explosives should not be carried on in 
such neighbourhoods, and he was endeavouring, where- 
ever, possible, to obtain the removal of the process to 
premises more remote from important thoroughfares and 
thickly-populated districts. 


The New Conveyor Company, Limited, have put down 
a very large and specially designed machine to coil spiral 
conveyors from cold steel bars any depth or thickness, 
for conveyors from 4 in. to 4ft, in diameter. As a sample 
of what the machine can do, about a week ago no less 
than 14 large conveyors 14 in. in diameter and 8 in. pitch, 
for the me Arsenal, Woolwich, were coiled from cold 
steel bars 24 in. by # in. in less than two hours, the coils 
coming out perfectly true in diameter and pitch, and at 
a cost for labour of less than one farthing perfoot. With 
the old-fashioned mandrils and smith work, these con- 
veyor spirals could not have been made in less than a 
week, and at a cost ef over 2s. per foot. Another order 
for 30-in. diameter conveyors coiled from 3% in. by ? in. 
steel bars was put —— the machine with great ease 
in a few minutes; and the following description of this 
ins tool will show how the work is accomplished. 

e machine is designed on lines similar to the well- 
known “ three-high” roller mill used in modern flour- 
mille, The two bottom cast-steel rollers are fixed ina 
massive frame on steel shafts 6'in. in diameter, and con- 
tain adjustable grooves to fit the depth and width of any 
size of to be coiled. The power is conveyed to these 
rollers by means of four pairs of strong gear wheels, and 
broad-faced reversing pulleys, so that either left or right 
hand spirals can be e. Both of these rollers revolve 
in the same direction. The upper roller is fitted on an 
adjustable steel shaft, and is arranged on the framework 
of the machine so that it can be moved up or down, to suit 
conveyors any diameter or pitch ; and the desired diameter 
and pitch is produced by skew guide wheels fixed on a 
shaft which moves in either a horizontal or vertical direc- 
tion. The tool may be inspected at the New Conveyor 
Company’s works at Smethwick. 


A demonstration of an automatic telephone exchange 
was given on Wednesday at the offices of the Apostoloff 
Automatic Telephone Parent Syndicate, Limited, 13 and 
14, Abchurch-lane, London. The object of the invention 
in question is to entirely dispense with the staff now re- 
quired at the central exchange, each subscriber being able, 
by manipulating his own instrument, to put himself in 
communication with any other instrument connected 
to the exchange. Taking the case of an exchange 
having 10,000 subscribers, with the ordinary system of 
connections, each subscriber would have to be able to mani- 
pulate 10,000 contacts, but by an ingenious rearrangement 
of the wiring, Mr. Apostoloff has succeeded in getting the 
same result with only 200 contacts per subscriber. To 
this end the terminals from the 10,000 subscribers are 
arranged in what for simplicity’s sake we may call 
**rows” and “‘ columns,” there being 100 of each. Then 
the telephone number 1017, say, would be represented by 
the terminals in the 10th row and the 17th column, and so 
on for other numbers. At the central station there is 
accordingly for each subscriber a cell containing two seta 
of 100 contacts each, over which a pair of sliding contacts 
can be traversed by means of intermittent currents 
sent from the subscriber’s instrument, Thus on calling 
up the number 1017, the subscriber would send first 
17 positive currents to his cell at the station, which would 
operate on the ‘‘column ” set of contacts. This done, he 
would transmit 10 negative currents in the same way, 
which would operate on the ‘‘ row” set of contacts, and 
he would then be in communication with the instrument 
number 1017. In practice, of course, a number of subsi- 
diary devices are necessary to prevent any two subscribers 
being interrupted by a third, and for ringing off at the 
conclusion of a conversation, and these accessories have 
been fully worked out by the inventor. In any case the 
reliability of the apparatus in practical working can only 
be established by experience. 





Tue PneuMatic Painter.—At 86, Charing Cross-road, 
London, there is on view a new machine for applying 
pointe, enamels, ships’ compositions, tars, and other 
iquids, by means of pneumatic pressure. The machine 
comprises a closed paint receiver, containing the paint or 
liquid to be used, into which compressed air is forced 
through a tube from the airsupply. This causes the paint 
to be driven along a metallic tube to the nozzle, where it 
is met by a blast of air which atomises the paint and pro- 
jeots it in the form of a finespray. Owing to the pressure 
with which the paint is applied, it enters into the smallest 
interstices of metal work, and prevents oxidation in par- 
tially concealed — which sometimes escape the most 
careful hand work. A surface of 11,200 square feet was 
recently painted with two small power machines in 
64 hours, equal to almost 100 square yards per hour for 
each machine, 
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THE CONTROL OF WEST RIDING 
RIVERS. 

THE important question in connection with 
compensation water is, who shall control it? Its 
use or abuse have a grave influence on weighty 
interests ; these, therefore, must strive to lodge 
the power where it is least likely to be abused. 
Of course the law enacts a control in each case ; 
that is, as a condition inseparable from their privi- 
lege of diverting water for their own uses, the 
undertakers are bound under penalties to discharge 
the compensation water in the respective volumes 
and at the respective times specified. But who is 
to enforce the law? Everything depends upon 
that, as the past history of river compensation 
proves. Who is to say that the undertakers’ gauges 
are right, and that they are rightly used and effi- 
ciently maintained ; and, if they are not, who is to 
recover the penalties? In fine, what authority 
shall be trusted to secure administration of the law 
with an equal regard to all the interests, and to 
control the negative pollution of rivers? the first 
being the explicit, and the second the implicit, 
meaning of this important function. ‘ 

With the existence of a Rivers Board there should 
be but one answer to this question. An authority 
which has been specially called into existence to 
arrest the extremity of the positive pollution, and 
to restore the rivers of the Riding from a condition 
disgraceful to civilisation, should logically have the 
power to arrest their negative pollution. Common 
sense says: No reason exists for divorcing these 
duties ; the one is the complement of the other, 
and the two form the whole duty of a conservancy 
board in respect of rivera pollution. Sir James 
Kitson’s committee says the two shall be divorced, 
and that not only shall we exclude the Rivers 
Board—the commonrepresentative of all theriparian 
interests—but also every other single interest, save 
one. The millowners, and they only, shall have 
power to enforce penalties. ‘‘ True,” the com- 
mittee say in effect, ‘‘the millowners grudge 
every gallon of water sent down past their mills on 
Sunday ; but they, and they only amongst all the 
interests, shall see that the exact legal Sunday flow 
shall be sent down ; and if they choose not to do so, 
we shall take care that no other power shall be able 
to put the law into motion. And, if the undertakers 
choose to acquire all the water mills on any com- 
pensated stream, as other promoters have done 
before them, they shall be at liberty to divert 
every drop of the compensation flow, without being 
liable to any penalties except such as they them- 
selves shall enforce against themselves.” This re- 
markable decision is given in the face of unques- 
tioned evidence of gross abuse of the millowners’ 
powers on other streams. 

Here then, is a single interest out of many in- 
terests affected by the interference of persons out- 
side, with the economy of astream. The natural 
conditions being thus interfered with, by the im- 
pounding and diversion of any part of its waters, it 
follows that all the interests below the point of in- 
terference possess an ‘‘ equality of right,” as Justice 
Each interest is 











the due protection of all the claims in respect of 
that which is common to all, each interest is entitled 
If joint representation be 


representative of all the interests, obviously it will 


2| be just, convenient, and business-like to give the 


power of enforcing the law to that interest for the 
common protection of the whole, at the same 
time giving each person interested the right to 
inspect the gauges. This appears to be the only 
conclusion that an impartial judgment can arrive at 
after a full consideration of the question ; to reject 
which, and. to put the power into the hands of the 
only interest which, as a body, wili derive a direct 





benefit from the violation of the law, is an anomaly 
in the administration of justice. 

In dealing with things human, we must reckon 
with human nature and its infirmities. Even the 
individual has his weaknesses, and corporate bodies 
are universally said to multiply them. A river, let 
us assume, has its Sunday compensation. ~ The mill- 
owners grudge it, and the undertakers of the water 
works are indifferent. But a time comes when 
they are no longer indifferent—a time of drought. 
They covet the Sunday compensation, not for 
the river, which, indeed, may flow in another 
valley, but for themselves. The water is worth, 
say, 4d. per 1000 gallons to them, while to the only 
persons who can sue for penalties, it is worth 
nothing. If a bargain be struck, and the Sunday 
flow be sold by the millowners to the undertakers, 
who is to complain, and what becomes of the 
equality of right amongst all the riparian interests ? 
A Parliamentary Committee has de facto altered 
the time-honoured law, and thus decreed that there 
shall no longer be equality of right. There is no 
representative control, and every other interest 
finds its mouth closed, and must be content to 
suffer dumbly the injustice which it experiences. 

Further, even the weekday compensation may 
be sold. A million gallons a day at 4d. per 1000 
gallons would be worth 16l. 13s. 4d. for town 
supply. To an ordinary mill with, say, 12 ft. fall, 
such a volume would yield with the very best wheel 
that can be devised, about 44 horse-power for 12 
hours. But the average wheels of the West Riding 
would certainly not yield more than two-thirds of 
this power, or, say, 3 horse-power per day of 12 
hours, worth, as compared with the coal, oil, &c., 
necessary for obtaining the same result by steam, a 
few shillings only—not even the odd 3s, 4d. 

It may readily be conceived that under the 
circumstances, and inspired by a purely philanthro- 
pical desire to relieve the extremity of a water 
famine, a body of millowners might profitably 
barter away any portion of the compensation due to 
the stream ; and, if it be argued that such things 
would not be done in practice, we may be per- 
mitted to recall a few episodes in thé history of 
compensated streams. 

In 1887, the Heywood Water Works Company 
obtained powers to purchase about three-sevenths 
of the compensation water authorised by their Act 
of 1855 to be sent down for the benefit of the mill- 
owners on the Naden Brook, on which the water was 
not only used for power, but for the vastly more im- 
portant purposes of washing, scouring, fulling, and 
milling of flannel and other woollen fabrics, Here 
the great bulk of the catchground was practically 
appropriated for town supply, and the atream de- 
nuded in perpetuity. The clause.in the Act autho- 
rising this purchase gave the money compensation 
for the reduction in the compensation water to 
‘*the ownera and occupiers for the time being of 
the mills in the Naden Brook entitled to the use 
and benefit” of the said compensation water, and 
to no others. ll other interests were ignored. 

In 1854, the Manchester Corporation obtained 
powers to purchase, by agreement, 44 millions of 
gallons daily, being about one-third of the total 
compensation water sent down from their old works 
for the use and benefit of the millowners on the 
River Etherow. , This huge volume realised 49,4501., 
which sum was divided by the owners of seven mills, 
mostly.print works, who thus at.one and the same 
time made money out of both the positive and the 
negative pollution of what originally was a beautiful 
mountain stream ; first, by pouring filth into it, 
and secondly, by keeping the pure water out of it. 
The storage works for this volume had cost the 
corporation at least 200,000/.,, and new works to 
supply the same volume could not have been 
executed on the residue of the catchground for less 
than double that amount. 

In all these eases Parliament authorised the sale 
of the water; but the compensation for that 
which, by the law, was common to all the interests, 
accrued to the millowners only. Thus by a private 
Act the natural and legal equality of other rights 
was destroyed. In other cases millowners have 
appropriated the compensation. water due to the 
stream without Parliamentary sanction. 

In the year 1893 the Don millowners sold to the 
Joint Water Works Board of Dewsbury and Heck- 
mondwike a certain portion of the water which, 
under their Acts, that Board were bound to dis- 
charge into the Don as full compensation for 
diverted : waters. to all the interests in the stream. 
The volume sold was 83,500,000 gallons, and the 
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purchase money 2556/., which went into the mill- 
owners’ pockets. Evidence to this effect was given 
during the hearing of the Barnsley Bill in Parlia- 
ment this session ; and the witness, who was the 
borough surveyor of that town, lauded the kind and 
public-spirited way in which the millowners had 
met the wants of Barnsley, who procured this 
auxiliary supply through the medium of the Dews- 
bury and Heckmondwike Joint Water Works 
Board. 

No doubt the assistance thus rendered in time of 
need was of material benefit to humanity ; but in 
plain English both the millowners and the Board, 
and their Barnsley customers, who sold it to the 
manufacturers, made a handsome profit out of a 
commodity which belonged in equity to all the inte- 
rests in the stream, although by the Act it was 
supplied solely for the use of the millowners and of 
the River Don Navigation. This kind of public 
spirit, which generously applies the property of 
Peter to pay Paul, has existed as long as the human 
race, and will only die out with it. At present it 
is the fashion, and begets complacent comparisons 
with the selfish policy of past generations. 

Cases could be cited which go farther even than 
the above, to illustrate the arbitrary method in 
which streams in the West Riding, where the water 
power is of such insignificant relative value, 
have been taken possession of by the millowners 
to the exclusion of every other interest, such as 
that already mentioned as having been given in 
evidence before Sir James Kitson’s committee, 
namely, the purchase of all the water power ona 
minor stream, and the summary diversion of 
every drop of the statutory compensation; re- 
gardless not only of all the other interests of the 
stream, but also of the interests of every millowner 
in the river into which the stream discharges. 

Again, it is but a few years ago that the invete- 
rate spirit of stream monopoly culminated at 
Silsden, a few miles above Bradford, in the Aire 
Valley. The Bradford compensation reservoir sent 
down a continuous flow for the benefit of the mills, 
dye-houses, and other works, and of the Aire and 
Calder Navigation. A tank was made by the local 
authority just below the compensation gauge, which 
impounded the entire flow for conversion into 
town sewage. Thus by a bold stroke the con- 
tinuous flow was converted into an intermittent 
flow, as has often been threatened. No legal grant 
to do this appears to have been acquired, and the 
transaction is an admirable illustration of the view 
taken by individuals of the equality of right in 
running water. Whether it will be allowed to 
continue, may be doubted. We trust not. There 
are also cases in which certain of the millowners 
themselves impeach their own administration, the 
lower millowners alleging that one or two upper 
millowners can, and practically do, control the 
water as their own interest directs, without any 
regard to that of the rest, setting at defiance every 
rogulation as to procedure laid down by the Act 
in virtue of which they exercise power. In fact, 
it may be taken as an axiom that the injury 
inflicted by the upper millowner upon the lower 
has hitherto been limited by his power only. 

These are a few facts in the history of rivers 
under the control of a single interest. Let us now 
contemplate the prospects of a very different 
régime, not, we trust, distant in the future. 

From the past, we can augur the future ; and we 
may profitably trace the gradual reintroduction of 
that fundamental principle of equality of right, 
which, in the history of West Riding streams, has 
been far more honoured in the breach than in the 
observance. 

To begin with, it may be premised that the 
recognition of certain rights, other than those of 
millowners, has doubtless been coeval with the 
introduction of Acts for the diversion of water. 
But these, down to a recent time, have, in most 
cases in the West Riding, been special rights, 
mostly acquired by Parliamentary power. 

For instance, in the Stockton ns Middlesbrough 
Corporation Water Works Act of 1876, there were 
associated with the millowners and occupiers, three 
other interests, viz , the Corporation of Darlington; 
the Tees Conservancy Commissioners, and the Tees 
Salmon Fisheries Board ; the four interests con- 
stituting a Board of Control regulating the dis- 
charge of the compensation water. Here an equal 
continuous flow was enacted in the interest of three 
out of the four controlling authorities, it being 
clearly seen that it would not do to intrust the 
carrying out of this principle to the millowners 





alone. A joint board of this kind is far more 
cumbersome than that of a single representative 
body. 

“of 1882, the Todmorden Water Works Act was 
passed, also enacting a ‘‘regular and continuous 
flow” of compensation water. In this case, 
failure to send the proper volume entailed a sepa- 
rate liability to each mill occupier, to the pro- 
prietors of the Calder and Hebble Navigation, 
and to the undertakers of the Aire and Calder 
Navigation. Here, again, it was decided that the 
millowners could not be trusted; but it is to be 
remarked that although the Act provided that the 
compensation water should be accepted by ‘‘ the 
parties interested” as full compensation for the 
diverted water, the rights of all other riparians to 
recover damages were ignored. 

In both these cases, and in many others 
similar, the joint control was given to special in- 
terests having already, no doubt, Parliamentary 
powers over the streams affected. But going back 
a long way, we find, in 1854, « remarkable excep- 
tion, which might cause a philosophic mind to 
doubt the progress of riparian ethics. In that year 
the Bradford Water Works Company got an Act 
providing that a certain compensation, in an 
‘equal, constant, and continuous flow,” should 
be discharged from and out of the Silsden Reser- 
voir for the-supply of mills and other works, and 
for the Aire ms Calder Navigation ; and that if 
the company made default of discharging such com- 
pensation they should pay 5/. for each day of such 
default to each occupier of the mills worked by 
water power, and to each occupier of the dye- 
houses or dye-works on the Silsden Beck and the 
River Aire, who might sue for and recover the 
same, and also 101. to the Aire and Calder Naviga- 
tion. The gauge was to be open to the inspection 
of the ‘‘ owners, lessees, and occupiers of the pre- 
sent and future mills and works interested,” and of 
the undertakers of the said navigation. Thus, so 
far back as 42 years ago, other purely trade in- 
terests than those of water mill owners made good 
their equality of right before Parliament, with this 
limit, that although the owners of all future mills 
and works had a right to inspect the gauge, no right 
was given to the occupiers of future dye-works to 
recover damages. But the equality exists on paper 
only, for this is the very compensation flow which, 
as we have already related, is now converted by an 
intercepting tank from a continuous into an inter- 
mittent flow, and that by a corporate body pre- 
viously possessing no riparian interests! Slow in- 
deed is the gathering up of the lost threads of 
justice. 

In the last-mentioned case the right of a second 
trade interest was recognised. Wenext come—at a 
long interval—to the recognition of the right of an 
ordinary riparian—a landowner pure and simple. 
In 1888, the Halifax Corporation Water Works Act 
provided for a continuous flow on the petition of 
Sir John Savile, as already related; and, as a 
matter of course, it was enacted that the compensa- 
tion gauge or gauges should be ‘‘ made and main- 
tained to the satisfaction of him and his successors, 
of the owners and occupiers of the present and future 
mills and works on the said streams and rivers, and of 
all other persons interested in the water so to flow.” 
Further, Sir John Savile and the millowners were 
empowered to repair the gauges if the corporation 
failed to do so ; but—and here once more came the 
inevitable failure of perfect equality of right—the 
only persons to receive compensation for damages 
by reason of the default of the corporation in dis- 
charging the water, were Sir John Savile and the 
occupiers of the mills and works. This seems to be 
the earliest instance in which in any degree the 
rights of all the persons possessing an interest in 
running waters have been distinctly recognised in 
a West Riding Water Works Act. 

With the advent of the county council a great 
step towards the integration of the varied interests 
in riversis marked, In 1890, the Bradford Corpora- 
tion Water Works Act called into existence a river 
board of management consisting of the millowners 
on the River Nidd, three riparians on the river to 
to be appointed by the West Riding County 
Council, two persons to be appointed by the Cor- 
poration of York, two persons to be appointed by 
the York New Water Works Company, and two 
persons to be appointed by the Knaresborough Im- 
provement Commissioners, as the water authority 
of that town, using the river as its source of 
supply. This board is called the Gouthwaite 
Board of Management, Gouthwaite being the 





name of the compensation area and reservoir de- 
voted to the river. There was no West Riding 
Rivers Board in existence then ; hence representa. 
tives of the various water-supplying authorities 
were necessary on the board to guard against 
undue pollution from any cause, as well as against 
default in discharging the required volume. 

In the Morley Water Works Act, 1890, no River 
Board was instituted, owing to the almost complete 
appropriation of the head waters of the Calder by 
other water authorities and by navigation, nor was 
the county council represented directly or indirectly, 
The gauge and other works were to be open to the 
inspection of the undertakers of the Aire and 
Calder and Calder and Hebble Navigations respec. 
tively, and also of the occupiers of all mills and 
works interested, and these interests had the power 
of enforcing repairs and penalties. It was doubtless 
considered that in this case the control of the con- 
tinuous flow was safe in the hands of the navigation 
companies, whose interests as we have seen, de- 
mand it. 

By the Leeds and Liverpool Canal Act, 1891, the 
powers of inspecting the true River Aire compensa. 
tion gauges, and of repairing them in default of the 
company’s doing so, was put into the hands of the 
county council and the corporations of Leeds and 
Keighley, but the corporations only are entitled to 
damages in default of the proper discharge, the Act 
making no mention of any other interest in relation 
to the River Aire compensation, as distinct from 
the Winterburn Beck compensation, which, as has 
already been explained, was an illusory compensa- 
tion only, poured into the beck at one point, to be 
taken out at another, and diverted into the canal, 

Thus we find the curious anomaly that, prior to 
the existence of the West Riding Rivers Board, 
every Act providing for a continuous flow at the 
instance of the County Council also provided that 
they should have some share in the control; 
whereas, in the very first Act providing for such 
flow since the constitution of the Rivers Board— 
the Sheffield Water Works Act, 1896—they have 
been refused any share in the control, although 
the enactment of a continuous flow, though finally 
agreed to by the millowners, was owing solely to 
their intervention. 

This kind of Private Bill legislation is not pro- 
gress. It is a grave reflection upon such legislation, 
and it may well be considered whether in all cases 
where a continuous flow is enacted the sole power 
of recovering the penalties should not be placed by 
Parliament in the hands of the Rivers Board, giving 
the right of inspection to all the other interests in 
the stream, and also the power of suing for and 
recovering damages for default proven, thus putting 
it beyond the power of three or four private mem- 
bers, or a majority of them, to perpetuate that chaos 
which presides over the destiny of rivers. This 
involves no more than a fixed principle in English 
law. A man is fined for furious driving, and 
remains still liable to compensate all persons 
damaged by such driving—so much to the county 
for a breach of the law ; and so much to the party 
whose person or property is injured. 

Our task is done. We have endeavoured to act 
as the fair exponent of a question which, though 
obscure, is undeniably of great importance, and 
whose obscurity renders exposition imperative. 
The recent history of compensation flow in the 
West Riding ; the significance of a continuous flow 
as compared with an intermittent flow ; an analysis 
of those interests in running water commonly 
called riparian interests ; and, finally, some account 
of what may be called the fight for the gauges; 
these have been placed before those of our readers 
—and they are many—who are interested in the 
question. To us it appears clear that the public good, 
which includes the ends of justice, can in the long 
run only be secured by placing the whole economy 
of our rivers, whether in the West Riding or out of 
it, in the hands of single authorities, which shall be 
at once representative, powerful, and independent, 
each working in its own convenient watershed, 
and not interfering with the right of outside autho- 
rities to divert water for public use under the 
safeguards we have sketched. In this way only 
can all the interests in running waters be inte- 
grated against the forces of mal-appropriation. 

The question of intermittent versus continuous 
flow is now almost solved in the West Riding. In 
the last struggle the enemy themselves—the mill- 
owners—have been brought over. Like all fair 
opponents, they have helped to sift the truth by 
questioning it, thus throwing the burden of 
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proof on to the reformers ; and a truth realised by 
slow degrees and by the cumulative weight of evi- 
dence, is more valued than one taken for granted. 
Every such conflict teaches us Bacon’s lesson that 
we can only command nature by obeying her. But 
this applies to the West Riding only. Others have 
the lesson to learn; and one main object in our 
bringing forward this question is to induce the 
rest of the county and river authorities throughout 
the country to come into line with the West Riding 
County Council in this important question of the 
negative pollution of rivers. 





DANGEROUS TRADES. 

From an interim report, just issued, of the 
committee appointed by the Home Office to inquire 
into certain dangerous trades, of which com- 
mittee Mr. H. J. Tennant is chairman, it would 
appear that a large number of working people 
require to be protected against themselves — to 
be prevented from systematically injuring their 
health in a most serious manner; whilst a certain 
number of other persons, to wit the employers, must 
be prevented from tempting their workpeople to 
follow unhealthy occupations. The question is 
not, as would at first sight appear, one simply of 
lessening the misery of individuals who are free to 
work or not as they choose—remembering that in a 
free country we have always the alternative of 
starvation or the workhouse—but rather one which 
affects the national physique. A man or woman 
engaged in even the most unwholesome occupation 
generally lives long enough to do his or her share 
towards bringing into the world a family of weakly 
children, who in their turn beget others. So the 
circle widens, the beneficent recuperative powers of 
nature, which will triumph in theendif given fairplay 
and fresh air, being thwarted by the ever-growing 
preponderance of unwholesome occupations. This 
is a thing we cannot afford to neglect in the present 
day of advanced medical science, which is equal to 
keeping sickly people alive for a time, but not to 
making them healthy. ‘‘ War, pestilence, and 
famine,” those great sanitary agents of old times, 
are ceasing to do their duty, so legislation must take 
up their work. 

The report referred to deals with 23 ‘‘davgerous” 
trades. The word is ill chosen. The title should 
rather be ‘‘unwholesome”’ trades, in order to convey 
a just idea of the scope of the inquiry, so far as 
the majority of the industries dealt with are con- 
cerned. The first in the list is the manufacture of 
india-rubber goods. To judge by the product one 
would think nothing could be more innocucus than 
the production of such wares, but the committee 
discovered in the course of their inquiry that 
india-rubber is a most unwholesome thing to deal 
w.th. This arises from the fact that it has to be 
largely prepared either by the use of naphtha or 
carbon bisulphide ; the latter being considerably 
the worse agent. In order to dissolve rubber, it is 
mixed up with naphtha until it becomes a paste, 
semi fluid, tenacious, and viscous. This is known 
as “dough.” The fumes of the naphtha rise 
through all the storeys of the building, and the 
whole factory is pervaded with the penetrat- 
ing odour. That is not all, however, for when 
cloth is waterproofed, it is drawn between a 
roller and a ‘‘ knife” so as to spread the dough. 
The dressed fabric is then passed over a heated 
table to dry it, and more fumes are given off. 
Persons interested in the manufacture of rubber 
goods tell us that their workpeople soon get 
accustomed to the work, and it does them no harm ; 
in fact, it is sometimes said to be a good thing for 
the constitution in the way of ‘‘ killing germs :” 
that saving clause for so many unpleasant odours. 
Indeed, Dr. Arlidge, who is an authority on this 
subject, believes that naphtha fumes do not produce 
any definite disease, but the committee have 
“arrived at the conclusion that it is undoubtedly 
productive of serious inconvenience, which, if con- 
tinued, tends to undermine the constitution.” They 
found that the evils of rubber works may be much 
lessened by more attention to ventilation ; whilst 
certain precautions should be taken, such as fitting 
hoods to tables where vapour is given off, which 
would substantially mitigate the evils incidental to 
the work. In that case the ‘‘embarrassment of 
breathing, giddiness, temporary confusion and 
nausea, faintness, headache, general lassitude, and 
disinclination for food,” would not be such marked 
characteristics of the rubber factory. 

The second group of dangerous industries on the 





list is paper-staining, colouring, and enamelling, 
with which may be coupled bronzing in lithographic 
works. The paper-stainer is an old offender, his 
career of crime extending back for over 50 years. It 
was, however, the great emerald green scare of 
1858 that first brought the subject before the public. 
Emerald green is a delightful mixture of white 
arsenic and sulphate of copper boiled up with 
strong acetic acid. Its deadly properties have 
been amply proved of late years by the mortality it 
caused amongst colonies of the potato bug, an insect 
of such vitality that it was said to be untouched 
by all other poisons and to thrive on most 
of them. The potato bug came as a godsend 
to the emerald-green maker, for when people 
became shy of sitting in rooms dusted with the 
brilliant poison, and the paper-stainer’s demand fell 
off, the American farmer greedily bought up all 
accumulated stocks. However, emerald green has 
passed out of fashion, together with other bright 
colours of the early Victorian era, the artistic folk 
now decreeing we shall use sage greens and Pom- 
peian reds, but flocks and bronzes still remain. 
It requires no argument to convince one how 
deleterious it must be to work in an atmosphere 
impregnated with a mixture of impalpable copper 
dust and ground lambs’-wool ; the latter when 
stained is the paper-stainer’s flock, whilst the 
copper, mixed with a due proportion of zinc, ar- 
genic, tin, or antimony, goes to make gold and silver 
bronze. Headache, constipation, bad taste in the 
mouth, extreme drowsiness and lethargy, anemia, 
skin eruptions, respiratory catarrh, and general 
malaise, are the price we pay (vicariously) for 
artistic bronze and flock wall papers, or pretty 
‘*dead-gold”’ Christmas cards. Itis the opinion of 
the committee that if certain simple precautions 
were taken, the evils enumerated might be ‘‘ most 
effectively obviated ;” and we hupe they may have 
an opportunity of seeing their convictions put to 
proof, 

The ‘‘use of steam in locomotive factories” 
brings us to one of the subjects more immediately 
within our province, and here we have danger 
proper, as opposed to unwholesomeness, to face. 
The committee find that locomotives and trains in 
‘*steel works, blast-furnaces (we never saw an 
entire locomotive in a blast-furnace), chemical works, 
engineering works, &c., are a fruitful source of 
accident.” They give instances, and recommend 
the use of coupling sticks, a 3-ft. way on each side 
of rails, hand rails and stop blocks for gantries, a 
scotch to the wheels of trams at rest on a gradient, 
more bridges or subways in place of level crossings, 
trains not to be moved during meal times, firemen 
to be over 17 years of age and certificated, adequate 
time to be given to drivers to keep engines and 
boilers in order, the use of long chains to be dis- 
continued as far as possible(when these are used 
for bogies or cinder wagons men sometimes trip 
over them in the dark and get run over), ‘‘ props” 
for propelling wagons on a different set of rails to 
the locomotive to be hooped with iron, and. a red 
lamp in front and rear. The accidents which occur 
through the use of locomotives, though terrible 
enough individually, do not, however, in the 
aggregate constitute such a serious evil as the un- 
wholesome trades before referred to. 

The application of inflammable paints is another 
source of danger to the workman. Their use has 
come in of late years, owing to the haste in getting 
work done which is a characteristic of the age. 
Ships come in, are dry-docked, must be scraped and 
painted, and off again in ‘‘almost no time.” As 
the report remarks ‘‘that ‘time is money’ is true 
of ships probably more than of any profit-making 
machine in existence.” Quick-drying paints or 
spirit compositions are one of the means for getting 
the work done quickly, saving perhaps two days as 
compared with the old oil paints. The paints con- 
tain methylated spirit, petroleum spirit, or benzine, 
in place of oil. Naturally they are very volatile 
and highly inflammable. They involve a twofold 
danger—fire and intoxication. Men using these 
paints lose their faculties, and show many of the 
symptoms of drunkenness, both in regard to im- 
mediate and after effects. In the employment of 
these paints fires are common and constant, ‘‘ the 
ship’s side suddenly, and for no apparent reason, 
often becomes momentarily in flames. The flames 
rise with great rapidity, giving off large volumes of 
smoke and great heat, and as suddenly become 
extinguished.” On the outside of the ship, in the 
open air, these occurrences are not of such great 


consequence as when these inflammable paints are | 





used for such parts of the ship as bunkers, fore or 
after peaks, tunnels, and ballast tanks. Serious 
accidents have happened through men being over- 
come by the fumes in such confined spaces, and from 
burnings. The committee recommend that such 
places, when not in direct communication with the 
open air, should not be painted with a paint 
the flashing point of which, in Abel’s apparatus, is 
below 100 Fahr. ; that no naked lights should be 
used. No manshould be employed on these paints 
more than five hours a day, and for more than two 
and a half hours at a time. 

Dry cleaning is a matter entirely out of our 
province. It appears to be a very unpleasant pro- 
cess, in which the dangers of imflammable paints 
are combined with the unwholesomeness of the 
rubber factory, and the committee recommend 
certain precautions should be taken. In aerated 
water works the dangers incidental to the manu- 
facture are due to cuts from the glass of burst 
bottles. Wire masks, fences, gauntlets, &c., are 
precautions which should be adopted; due care 
should also be taken to give workers a fairly dry 
standing place. 

The report should do good work. Nothing is 
easier than to push these matters too far, and an 
industry may be seriously handicapped by fussy 
legislation. In the largest and best factories of 
this country, employers are not backward in making 
due provision for the safety and health of their 
workpeople; but unfortunately in many of the 
smaller works, which have to struggle hard for 
existence, there are not the means, even if the in- 
clination existed, to give proper attention to these 
matters. It is for this reason that legislation, 
which might otherwise suffer under the reproach of 
being grandmotherly, is distinctly necessary. 





AFFAIRS IN CHINA. 

THE visit of Li Hung Chang has revived in- 
terest in affairs in China, and in some quarters has 
awakened expectations which are certain to be dis- 
appointed. Those who are acquainted with the 
state of affairs in China, and the relation of Li 
Hung Chang to those now in power, are not likely 
to be under any illusion as to the results of his visit. 
Those who are responsible for the conduct of our 
foreign affairs know perfectly well that if they 
attempted to enter into the discussion or settlement 
of any of the questions pending between China 
and Great Britain, with the ex- Viceroy, they would 
only annoy the Tsung li Yamen, and add to the 
difficulty of the position. Li Hung Chang was 
not selected to go to Europe because it was the 
wish of those in power todo him special honour. 
The impression prevails among those who are best 
acquainted with the state of affairs in China, that 
the journey was arranged because it was the easiest 
way of shelving a defeated and discredited states- 
man who had been driven from power, and who is 
never likely to regain it. By all means let us pay 
attention and respect to Li Hung Chang, and let 
us show him all we can of our resources and 
possibilities, but do not let us be deceived as 
to the probable outcome. The object lesson 
cannot fail to be instructive to those who 
directly receive it, and will probably have a very 
considerably indirect effect on China by help- 
ing to open her eyes as to her real position among 
the nations of the world, but it will be a very 
small factor in influencing affairs in the Far East. 
A very complicated political game is now being 
played in that part of the world, and will re- 
quire very great caution on the part of those who 
are responsible for the policy of Britain. We 
cannot, of course, enter into the discussion of the 
subject in its political aspects, and only mention it 
because of its bearing on the industrial and com- 
mercial development of China. 

At the conclusion of the recent war with Japan, 
great expectations were formed regarding the open- 
ing up of China to all the applications of Western 
civilisation, but so far these have not been realised 
to any great extent. In his last official report Mr. 
Jameson, the British Consul at Shanghai, puts the 
question, Is there any prospect of China being 
opened up at last, and of sen freely inviting the co- 
operation of those best able to assist in putting her 
house in order? To that query he regrets to sa 
the only answer is, There is no prospect at all. 
Nothing that has transpired since the signing of 
the treaty of Shimonoseki encourages him to think 
that the responsible statesmen, or the local officials, 
are one whit the wiser or better for the experience 
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they have gone through. In small matters as in 
great there is the same non possumus returned to 
all the suggestions and requests that have been 
made to them, except such as are backed up by a 
display of physical force. It is true, he continues, 
there is a certain talk of railways. A line from 
Tientsin to the capital has been actually begun, 
and a sort of survey has been made of a line 
between Shanghai and Soochow. Various edicts 
and decrees have been issued giving counte- 
nance to this and the other project. In 
principle, however, the construction of rail- 
ways has been accepted years ago, but subject 
to this condition, that no foreigner shall have a 
hand in it; and nothing that has so far appeared 
seems to go beyond this. Various offers and proposi- 
tions have been made by foreign firms and syndi- 
cates to treat for the construction of a railway, 
either as constructors or concessionaires, but in no 
case, so far as Mr. Jameson knows, have the plans 
been even considered. He is of opinion that the 
only idea that suggests itself to the native mind 
seems to be to appoint some official, an ex-Taotai, 
or some one of that sort, to collect subscriptions from 
the merchants, and build the line as a Government 
affair, the capital to be eked out by subscriptions 
from some of the provincial treasuries. But, as the 
merchants know very well that such a plan simply 
means that they subscribe the money and others 
will pocket the profits, they are in no haste to join. 
Mr. Jameson, therefore, comes to the conclusion 
that there is not, in fact, any better prospect now 
than there was 10 years ago, perhaps not so good, 
of any general introduction of railways, or of the 
inauguration of any reform whatsoever, as far as 
these depend on the initiative of the Chinese 
Goverament. 

Probably this conclusion is unduly pessimistic, 
and the result of a long official experience with the 
Chinese, which, it must ba admitted, is apt to 
engender low spirits. From other and independent 
sources, however, we learn that in many ways 
China is slowly awakening. A College of Engi- 
neering is being organised, which, if it becomes as 
efficient as the one in Tokio, should produce most 
important results on the economic and industrial 
conditions of China. A new mint is being insti- 
tuted for the purpose of reorganising the currency 
of the country. The post-office and the telegraph 
system is now under the charge of Sir Robert Hart, 
who has done so much for China in other depart- 
ments, and is certain to be of great service in spread- 
ing correct information. When once the isolation 
of the great mass of the people from all knowledge 
of the outside world is removed, no power of 
officials will prevent the development of Western 
ideas. If the Chinese were taking the same steps 
as the Japanese have done in the matter of educa- 
tion, the change would be greatly accelerated. 

We have given (ENGINEERING, vol. lxi., page 
322) some account of the most recent railway deve- 
lopments in China, and from later information we 
learn that several other projects are in a fair way 
of being carried out. At the same time we admit 
that progress is likely to be slow for a considerable 
period, and that the Chinese are certain to keep as 
much of the control in their hands as possible. 
There are, however, forces in operation which 
cannot be resisted. The political conditions which 
we have mentioned are in themselves sufficient to 
cause a great development of the means of com- 
munication for purposes ‘both of offence and de- 
fence. The funds necessary for these must come 
in great part from the development of the vast 
resources of the country. Moreover, the Chinese 
mind, when it comes into contact with European 
civilisation, seems quite able to appreciate a rapid 
means of accumulating wealth, and many works 
are likely to be started by private initiative. 

While the making of railways and the importa- 
tion of machinery are likely to bring a considerable 
amount of trade to British iron and stes] manufac- 
turers and machine makers, it must never be fvr- 
gotten that there is another side to the subject. 
Every machine imported into China means the 
increase of native productions and more severe 
competition for foreign manufacturers. We have 
feom time to time given some account of the 
development of textile industries in Japan, and 
indicated its bearings on the trade of Lancashire. 
What is true of Japan is likely to be true of China. 
No sooner was the right to import machinery and 
to establish manufactories in the open ports of 
China conceded, than a considerable number of 
foreign joint-stock spinning and weaving companies 





were in the field. The treaty of Shimonoseki 
secures for such companies the same immunity 
from taxation for their products as is secured to 
foreign imported goods. Mr. Jameson states 
in his report that already four such companies have 
been successfully floated in Shanghai — three 
British and one German—and mills to run about 
40,000 spindles each are now in course of erec- 
tion, and are expected to commence operations 
before the end of the year. Meantime half-a-dozen 
native mills have been running steadily, and though 





they do not publish accounts, the results of last 
year’s working are understood to be highly satisfac- | 
tory. Mr. Jameson, notwithstanding his pessi- 
mistic views about Chinese affairs generally, says | 
that it appears to him bayond doubt that the 
cotton spinning and weaving industry of Shanghai 
has a great future before it. What is true of 
Shanghai and its industries must be true of many 
other parts of China, the industrial development of 
which opens up many fields for interesting specu- | 
lation. 

| 





THE BRUSSELS INTERNATIONAL 
EXHIBITION. 

WE recently gave a general description of the | 
organisation and scope of the Brussels Inter- | 
national Exhibition of 1897 (see page 149 ante). To 
this description we may add a few facts giving 
a clearer idea of the importance which will attach 
to the undertaking. 

As we have already explained, although in the 
commencement a private enterprise, the Brussels 
Exhibition is now a national undertaking, assisted | 
by the State, and having as its patron King Leopold, | 
while the Count of Flanders has accepted the 
honorary presidency. The site of the former great | 
Exhibition of 1880, in the Parc du Cinquantenaire, | 
was chosen as the most suitable for the pur- 
pose, though it possessed the drawback of insufti- 
cient space. This difficulty was surmounted by 
appropriating the Royal Park at Terviiren, 
situated at a distance of about eight miles from | 
the city, and connecting it with the main building | 
by a magnificent avenue, which will be traversed | 
by a continuous service of electric cars, in addition | 
toa railway service. The space thus placed at the | 
disposal of the Commissioners will be very extensive, 
andapart from theinherent attractions of this portion 
of the exhibition, it will have the advantsge of a 
site remarkable for natural beauty. It should be 
repeated here that the three chief directors respon- | 
sible for the organising and carrying out of the} 
Exhibition are the Count d’Oultremont, Com- 
missioner General; M. Pécher, President of the 
Foreign Sections ; and M. Gody, Director-General 
of the financial company who control the working 
expenses of the enterprise. These gentlemen have 
every confidence in achieving a marked success, | 
which indeed appears assured by the numerous | 
adhesions already received from foreign Govern- | 
mente. 

The main building in the Parc du Cinquantenaire | 
is already well known to visitors to Brussels. It 
will be considerably altered and enlarged, having in 
the centre a triumphal arch of imposing proportions. 
The entrance to the grounds is situated at some 
distance from the main building, and to obviate the 
possible disadvantage of a rainy summer, a covered 
way, running on both sides of the grounds, will be 
constructed. | 

The grounds will be rendered interesting by a) 
variety of attractions. A ‘‘ Bruxelles-Kermesse ” 
is to reproduce in detail an old Flemish fair, and 
an ‘‘old-world” street will prove a very popular 
feature. Special pains are being taken to render 
this street a historic representation of architecture | 
from the Middle Ages down to the end of the six- | 
teenth century. Two important panoramas—one 
of Rome and the other of the Alps—will occupy | 
another portion of the grounds, and through the | 
central arch of the main building is visible the 
avenue leading to Terviiren. On approaching’ 
the park of Terviiren, the first conspicuous, 
object will be the Congo Palace, a magnificent 
construction, costing 700,000 francs. Its site | 
was till recently occupied by the old palace, | 
which fell into decay, and was for some time the 
residence of the unfortunate Princess Charlotte, | 
sister to King Leopold, whose husband, the Em- 
peror Maximilian of Mexico, was executed some 
30 years ago. The foundations of the Congo 
Palace are already laid, and the facade rises to a 
considerable height. Here will be housed the Free 











State exhibit, handsome rooms being also provided 
for lectures and public functions. Behind the 
palace, preparations are going forward for the con- 
struction of terraces and gardens in imitation of 
those at Versailles, for the celebration of open-air 
fétes. A colony of some 250 natives from the 
Congo State is to occupy a little village in close 
proximity to the Colonial Palace. Other novelties 
will include a street in Pekin, an Arab village, and 
a captive balloon. 

It is remarked with much satisfaction that at no 
previous exhibition held in Belgium have so many 
foreign countries sent promises of ofticial adherence, 
The British Government has appointed a Com- 
mission and madea grant. The French Govern- 
ment has opened its purse-strings with a liberality 
which promises well ; Germany is likewise deter- 
mined to make a brave show; the head of its 
committee is Prince Charles of Hohenzollern, a 
fact which is sufficient guarantee that the German 
Court will be extensive and interesting. Of other 
European countries, Italy, Holland, Austria, 
and Portugal, are all expected to participate 
officially. Spain and the Grand Duchy of Luxem- 
bourg have already notified their intention of 
doing so. In addition to these, official adhesion has 
been promised by the United States, China, Persia, 
the Argentine Republic, and several other South 
American States. The Congo State will be repre- 
sented by two separate committees ; and a really 
splendid collection of natural products is being 
arranged, which may tend to remove a good deal of 
scepticism on the part of European nations as to the 
ultimate success of King Leopold’s great colonial 
venture. 

Apart from the attractions of the Exhibition, 
the little town of Terviiren has much to recommend 
it from the picturesqueness of its surroundings. 
The church, dating from the thirteenth century, at- 
tracts attention on account of its interior decora- 
tions, which have been gradually added to in succes- 
sive centuries since its foundation. The park, which 
forms the starting point of the avenue under 
notice, surrounds the remains of the castle, which 
has now disappeared. Work here is being rapidly 
pushed forward, although the completion of the 
avenue by May next is somewhat problematical. 
The distance from the entrance of the park 
to the main building is about six miles, and is 
divided into six sections, each under a different 
foreman. Shortly after traversing the suburban 
villages of Etterbeek and Woluwe, the forest of 
Soignies is reached, and here the already exist- 
ing avenue will remain untouched. In order 
to introduce variety, several rondpoints or circular 
plots of ground will be laid out at given distances 
along the avenue. The firat of these, 14 miles from 
Brussels, has a diameter of 400 ft., and others, if 
on a smaller scale, will be made on a dif- 
ferent plan, and form a pleasant halting-place to 
those who prefer to traverse the distance on foot. 
Rustic bridges and other features of artificial land- 
scape will also be introduced where practicable. 
It is understood that the Turviiren-avenue is a 
favourite project of King Leopold, and that his 
Majesty is responsible for many of its principal 
details. The general plan is to reserve the central 
part of the avenue for grass and shrubs. The 
sides will be bordered along the entire length by 
trees, sufficient space being reserved to leave room 
for a carriage-way, a cycle track, and a road for 
pedestrians, while the extreme edge will be occupied 
by the electric railway, running between two rows 
of trees, and having its terminus adjoining the new 
railway station. Already this line is laid on four 
out of the six sections into which the work is 
divided, and the soi], where excavated, is used for 
planting the new trees bordering the route. 

The much-discussed ‘*‘ clou,” or central attraction 
of the Exhibition, is not definitely settled. Perhaps 
there will be several ; but not the least is to be a 
mammoth cortége which is to represent the history 


‘of Art through different ages, from the time of the 


Greeks downwards, and which, if carried cut on 
the scale projected, would entail the services of 
5000 persons and over 1000 horses. 

The system of disposing of blocks of tickets to 
secure entrance during the term of the Exhibition 
will be adopted, and a further development is 
suggested : that of making the tickets represent 
equivalent value for travelling on the State lines of 
railway, and for entry to the principal places of 
amusement. Apart from the value of the tickets, 


‘the holder of each block of 25 will have a chance of 


winning in the lottery, of which the first prize is 
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40001. It is a notable feature of the financial por- 
tion of the scheme that the shareholders are not to 
benefit by profits arising out of the Exhibition, the 
committee wishing to make it a national under- 
taking rather than a commercial speculation ; and, 
acting in this spirit, they have offered to place any 
surplus in hand at the dieposal of whatever charities 
the Government shall think fit at the close of the 
Exhibition. 








CURRENT RAILWAY CONSTRUCTION. 


Tue principal construction operations now in 
hand in the home railway world are those asso- 
ciated with the London extension of the Man- 
chester, Sheffield, and Lincolnshire Railway Com- 
pany. This extension has been mapped out for 
engineering purposes into three divisions, the 
northern, the southern, and the metropolitan. 
The southern and metropolitan divisions are under 
ihe management of Mr. D. Fox and Mr. F. 
Fox, and they report that upon the metropolitan 
division the double and triple covered way at the 
Hampstead Baths and Orphanage ground is making 
progress ; tunnelling is also being proceeded with. 
The platforms at Loudoun-road have been com- 
pleted and a lay-bye wall for the Regent’s 
Canal traffic and works in connection with the 
Hampstead Baths and Lodge-road bridge are in a 
forward state. Good progress is being made with 
retaining walls at Wellington-road and also with a 
wall in front of St. John’s Wood-road station. 
The contractor has also obtained possession of 
property between Finchley-road and Alpha- 
road required for the purposes of the exten- 
sion. Upon the southern division the number 
of men employed is nearly 5500, besides 47 loco- 
motives, 18 steam navvies, and 100 horses. The 
whole of the land for the main line is in the hands 
of the contractors, and has been fenced in, while 
an overland route has been laid and is in work- 
ing order for 39 miles out of 41 miles. Of 
6,272,550 cubic yards of earthworks upon the 
division 3,879,058 cubic yards have been executed. 
The crossing of the London and North-Western 
line at Rugby has been practically completed, and 
the works of the Catesby Tunnel have made satis- 
factory progress, more than half the length being 
finished; the tunnel has been pushed forward 
night and day from each shaft, and from the north 
face. Good progress has been made with viaducts at 
Rugby, Willoughby, Staverton, Helmdon, and 
Brackley ; and 76 bridges have been completed 
out of 107. 

Mr. E. Parry is in charge of the northern 
division, and he reports that the works between 
Annesley and Rugby have been carried on with 
energy by the various contractors. The number 
of men employed is nearly 4200, besides 50 loco- 
motives, 21 steam navvies, and 128 horses. Of 
5,750,000 cubic yards of excavation, 4,000,000 
cubic yards, or over two-thirds, have nuw been 
removed. Of the seven large viaducts upon the 
division four have been completed, and, of the 
remainder, that at Bulwell is also nearly finished, 
while those at Nottingham and Leicester have 
reached an advanced stage. There are 170 bridges 
on the northern division, and 143 of these are in 
various stages of progress, most of them being 
either finished or nearly so. The steelwork for 
several of the larger bridges is either in process of 
erection or has reached an advanced stage in the 
maker's hands. There are five tunnels upon the 
division, and of these those at Sherwood Rise, 
Kast Leake, and Dunton Bassett have been finished 
except the fronts. Rather more than half the 
arch lining of the Mansfield-road and Victoria- 
ttreet tunnels at Nottingham are also completed. 
About 12 miles of permanent way have now been 
laid upon the northern division. 

The North Wales and Liverpool line has been 
Opened as between Bidston Junction and Hawar- 
den Bridge. The Taff Vale Company has no 
works of any importance in hand. ‘The principal 
works carried out during the first half of 1896 
by the London, Brighton, and South Coast Com- 
pany were the widening of the line between 
South Croydon and Earlswood, between Windmill 
Bridge and South Croydon, and between Battersea 
and Streatham. A rather heavy expenditure has 
been made in connection with the enlargement of 
the Portsmouth station. The South-Eastern Com- 
pany has also made a rather considerable expendi- 


ture during the past few months in widening its 
Charing Crots and Greenwich lines. 


The Metro- 





politan is widening and improving its Aylesbury 
and Buckingham line, and the line is expected to be 
in full working order before the close of this year. 
A contract has also been let to Mr. H. Lovatt, of 
Wolverhampton, for widening the Metropolitan 
system between Finchley-road and Wembley. 
The ventilation question is again pressing it- 
self rather urgently upon the attention of the 
directors of the Metropolitan. The Great Eastern 
Company having completed the widening works, 
which it has had for some time in hand between 
Liverpool-street and Ilford, and having also com- 
pleted the enlargement of the Liverpool-street 
station, has-not been proceeding with works of 
any special importance during the last few months. 
The Great Eastern is, however, interested in the 
Lancashire, Derbyshire, and East Coast, now ap- 
proaching completion, and has agreed to subscribe 
250,000/, to the capital of that undertaking. The 
London, Chatham, and Dover Company is resting 
upon its oars so far as constructive operations are 
concerned, although 46,465/. was expended in the 
first half of this year for new steamers. 

The principal outlay made upon capital account 
by the London and South-Western Company in 
the first half of this year was 119,206/. for new 
plant, a graving dock, warehouses, &c., at South- 
ampton. Various widening, strengthening, <c., 
works were also carried out ‘‘all along the line.” 
New quay walls and warehouses at Southampton 
are reported to be making good progress. The 
works of the Waterloo and City line are advancing 
towards completion, and satisfactory terms have 
been settled for easements and facilities required 
for the terminus under the Waterloo station. The 
directors of the London and South-Western are of 
opinion that further railway accommodation should 
be provided by the company in the eastern and 
southern districts of Hampshire, and they will seek 
powers with this object in the next session of 
Parliament. 





THE INTERNATIONAL CONGRESS OF 
ELEOTRICIANS AT GENEVA. 
(Continued from page 180.) 

Tue official list issued on Wednesday, the 
second day of the Congress, counted 248 members. 
The French and Italian nationalities predominated 
decidedly, and the engineers had the majority. 
That the professorial element was less strongly 
represented was, perhaps, to be regretted in the 
interest of the discussions on units, but it will be 
seen that the photometric question did not by any 
means lack in vigour. It was hinted that proces 
verbaux of the proceedings of the previous day 
would be ready every morning. This had been 
promised at the Paris Congress, and had been kept, 
to the agreeable surprise of most members. No 
such abstracts were offered at Frankfurt, nor at 
Chicago, and by the end of the Geneva Congress on 
August 8 no procés verbal had been distributed. 
There were difficulties, as the printing and editing 
was done at Lausanne, not at Geneva. But as the 
Congress was not at all overburdened with papers, 
and as the discussions wereconfined to the mornings, 
something might have been accomplished, although 
we grant that reports and comprehensive papers 
are not easily abstracted. A division into sections 
was not necessary. The meetings were plenary, 
apart from committee meetings. These renarks 
concern the business arrangements; of the excur- 
sions and the cordial hospitality we shall have to 
speak later. 


DISTURBANCES DUE TO STRONG CURRENTS. 


Business commenced on Wednesday morning 
with an excellent report on the disturbances pro- 
duced by strong currents in telephone lines, by Dr. 
Wietlisbach, of Berne. Dr. Wietlisbach gave a 
matterly résumé of his report in German. Dr. 
Palaz, the acting president, again summed up his 
remarks in French, thus proclaiming French as the 
official language of the Congress. His summing 
up deserves every praise. When Dr. Palaz after- 
wards read a memoir sent by an absent member, 
he forgot, however, that itis very difficult to follow 
a paper rapidly read in a foreign tongue. As 
regards induction between telephone lines and 
lines carrying high inteusity currents, we have to 
distinguish between electro-magnetic and electro- 
static inductions. The electromotive force pro- 
duced will in both cases depend upon the distance 
between the primary and secondary lines, their 


mutual positions, and length of parallelism. The ' 








resistance of the telephone circuit further enters in 
such a manner that the electro-magnetic induction 
decreases with the length of the parallel part, 
whilst the electrostatic induction, which is propor- 
tional to the capacity of the line, increases with this 
length. Any fluctuation in the primary current 
causes induction, which in short, well-insulated 
lines can be avoided by keeping the lines as far 
apart as possible, and by regulating the distance 
between the two lines, both constructed as complete 
circuits, each of two parallel conductors, wires 
1 and 2 forming the disturbing high in- 
tensity circuit, and wires 3 and 4 the telephone 
circuit, so that the distances 7; . ry = 13 114. 
In practice this is difficult to realise, and it has 
long been well known that the induction extends 
over extraordinarily large distances, and that one 
fault in the insulation may create a disturbance 
in wires hundreds of miles away. With the 
exception of the Vevey-Montreux tramline, built, 
if we are not mistaken, in 1882, and still preserved 
in its primitive state, with its two tubular con- 
ductors, slotted below, and rods gliding in these 
tubes joined to loose cables which occasionally 
dangle about the car in an unpleasant fashion, all 
Swiss tramways use some overhead trolley device, 
with a return through the rails. Dr. Wietlisbach 
recommends good bonding, feeders, return feeders, 
and insulation of the track ; on wooden pavements 
the current losses aresmall, The buzzing produced 
in adjacent telephone networks may have three. 
causes. The rail contact has been thought of. West 
and Kapp have observed in Berlin that tho noises 
are strongest on beton beds, least marked on 
wooden pavements, and have concluded that the 
elastic wooden foundations insure a better contact 
between wheel and rail than permanent ways of 
concrete.. But the noise was more a cracking than 
a buzzing, and almost ceased on a wet spot, whilst 
the ordinary telephone buzzing does not de- 
crease on wet days. Dr. Wietlisbach, moreover, 
believes that gravel on the rails has more to 
do with the trouble than the vibrations of the 
rails. The contact between the trolley fixed on its 
elastic contact arm and the wire, has also been 
said to produce the fluctuations that originates the 
buzzing. Du Riche Preller has studied this part of 
the problem, but an isolation of this particular 
source of disturbance has not yet been attained. 
From experiments made by Dr. Behn-Eschenburg 
and Dr. Wietlisbach it appears that the motor itself 
causes the chief current fluctuations. The primary 
of a small transformer was inserted in the line be- 
tween trolley and motor; the secondary contained 
a telephone. When the car was running normally 
the usual noises were heard ; when the motor was 
cut out entirely and replaced by a resistance, the 
car running down an incline, the noises ceased ; 
when the car was lifted bodily off the rails and the 
motor was fed in the ordinary way, the car remain- 
ing stationary, the disturbances were as loud as in 
the first case. Such tests have been made at dif- 
ferent places with trolleys, the Siemens sliding 
wire trapezoid, and with the grooved overhead 
contact shoe in use at Geneva; the results have 
been the same on the whole, but every motor type 
has its characteristics. Whether these disturbances 
must be ascribed to the feathering of the brushes, 
or to the momentary short circuits through the 
brushes, remains to be settled. The number 
of segments has little influence, but the disturb- 
ances increase during the first weeks of working 
atramline. On trams with underground current 
supply no induction is noticed. On the Lugano 
tram, which utilises polyphase currents, the dis- 
turbances were very strong as long as the rails 
served as return leads ; the adoption of three sepa- 
rate leads has proved a remedy, but the whole plant 
is too small to justify strict conclusions, although 
Dr. Wietlisbach, who studied the problem on the 
spot for a long time, thinks three wires indispen- 
sable. The report, in conclusion, makes the usual 
recommendations, comprising good insulation of 
the trolley wire, earth connections of the suspen- 
sion wires, and a network of guard wires entirely 
surrounding the trolley wires and well put to earth 
on crossing with telephone wires. He also showed 
a new safety fuse of his own for such crossings, 
consisting of a lightning conductor, a fuse for 
currents of from 4 to 6 amperes, a finer fuse for 
currents of 0.5 and 1 ampere, to put the telephone 
to earth when strong currents circulate for some 
time, and, further, a carbon rod to prevent too 
rapid a growth of current. Most safety appliances 
are, in his opinion, worse than useless, inasmuch as 
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they encourage carelessness ; moreover, thousands 
of fuses cannot be fixed. He mentioned a device 
which Ulbricht has introduced in Zwickau, where it 
has stood experimental, but, so far as we are aware, 
not yet actual service tests. The device presupposes 
a special wire along the line with earth connection 
and an electro-magnet whose armature is joined 
to the trolley wire ; a falling telephone wire would 
energise the magnet and put the line to earth, and 
the current could not be turned on at the station 
again before the broken wire was removed. We 
will add here that Dr. Wietlisbach’s suggestions 
were submitted to a committee and substantially 
adopted and approved of in pleno. 

Mr. Ernst Gérard, chief engineer of the Belgian 
Telegraph Department, who occupied the chair, 
referred to the history of the litigations between 
strong and weak currents and to the Board of Trade 
rule of a maximum fall of potential on a tram line 
of 7 volts. Kapp regarded the 7 volts limit as too 
high with respect to electrolytic action; he would not 
insulate a line, and thought that it would be dan- 
gerous if we could accomplish it. To restore the 
voltage little Brewster dynamos joined at the 
station to the feeders had answered very well, and 
with their use the observation of the 7 volts rule 
was not so expensive, as Gérard had pointed out in 
an example. 

Von Hefner-Alteneck reminded the meeting of 
Dr. Strecker’s paper and experiments on safety 
fuses in the German telegraph department; we 
shall refer to this very interesting paper again in 
another issue. Dr. Strecker also takes the sensible 
view that a full protection of the telephone wires 
against moderately strong currents is as impossible 
as it is unnecessary, considering the slight damage 
which has been done, according to statistics. 

H. Lattes, of Rome, agreed with Dr. Wietlis- 
bach, and touched upon electrolytic troubles also, 
basing himself, like Mr. Monmorqué, of Paris, 
whose paper Dr. Palaz read, on Potier’s reseaches, 
which were brought before the Société Inter- 
nationale des Electriciens on May 20. Thury 
remarked that he had found at Clermont-Ferrand 
that good bonding and soldering of the rails was 
necessary for his series continuous current system. 
The committee mentioned comprised all these 
gentlemen, and also Mr. Hillairet. Roosen related 
that all resistance tests of telegraph lines at Brussels 
had given strangely low values, because so many 
lines crossed one another ; they had had a good deal 
of trouble there. 


Puotomerric Units. 


Professor Hospitalier, of Paris, voted to the 
chair in order to preside over the discussion on 
photometric units, at once moved that the long 
report which Professor André Blondel, of Paris 
—unfortunately prevented by illness from attend- 
ing--had prepared, should be referred to a com- 
mittee, as a proposal for adjournment did not meet 
with general approval. The Congress had not been 
sitting for three hours yet, and Dr. Palaz was 
finally permitted to give a very brief ;¢sumé of 
Blondel’s report. Essentially the 40 pages advo- 
cate what he and Broca had communicated to the 
meeting of the French Association for the Advance- 
ment of Science held at Tunis, or, to use the official 
designation, at Carthage, this May. But in that 
communication and previous papers the practical 
side of the question, the use of his lumenmeters, 
had received more attention. In this apparatus 
the total flux of light is determined by means of a 
rotating mirror, or by placing the source of light, 
an arc lamp, ¢.g., within an opaque globe provided 
with certain apertures, or within a rose built up of 
small plane mirrors, a definite fraction of the total 
flux is observed. In this memoir, Blondel does 
not deal with his apparatus. As the photometric 
energy for which the name os of light is 
proposed, is not only a physical, but also a physio- 
logical quantity, there is no n2ed for our attempt- 
ing to bring the photometric units in harmony with 
the c.g.s. units. The symbols which Blondel adopts 
are those of Hospitalier. It will be noticed that 
the E, I, &c., have other meanings for electricians ; 
but the alphabets are, as Von Hefner-Alteneck 
afterwards remarked, fairly exhausted, and con- 
fusion between electric and photometric units need 
not be feared. As regards light standards, Blondel 
comes to the conclusion that we have practically 
only to choose between the Hefner amyl-acetate 
lamp, and the Vernon-Harcourt pentane lamp, and 
that preference must be given to the former. 
With the acetylene standards of Violle and of 





Fessenden, too little has been done at present.|cance. Practically this statement meant that the 


As to the Violle standard of melting platinum, he 
regrets only that the disposition and nature of the 
vessel in which the fusion is to take place has not 
sufficiently been defined; he would accept the 
Violle as a theoretical standard. It cannot be 
adopted as a primary standard, since the only 
primary standard employed in the Central Labora- 
tory of Paris, and to which the Violle was com- 
pared, is the Carcel, to which a value of 9.68 
bougies is ascribed. The American proposal to 
base practical units on the incandescence of a block 
of carbon whose temperature is exactly deter- 
mined, is also not sufficiently definite ; we should 
have to work with special carbons and in a vacuum. 

The Hefner standard is approximately one- 
twentieth of a Violle, for which the name “ bougie 
décimale”’ has become customary. Blondel sug- 
gests that this name, which has given rise to a great 
deal of confusion, should be abolished; there 
are many different bougies, and if we try to 
translate the term, the confusion only in- 
creases. But the new name which he pro- 
poses, the pyr, has not found favour with the 
committee to which the question was referred. 
This committee, consisting of Messrs. von Hefner- 
Alteneck, Arno, Hospitalier, Janet, Kapp, Palaz, 
Rey, and Rousseau, presented its report at the 
concluding meeting, and everything appeared serene 
until Professor Palaz put the matter to the 
vote, as no objection had been raised. Then 
something like a storm broke out. We will first 
give the report, which, as Von Hefner explained, 
had to deviate in several respects from Blondel’s 
proposals, because we had here to deal, not with 
new scientific terms, like the ohm and volt, and 
not with a trained public, but with the general 
public, upon which terms like ‘‘ pyr” could not be 
forced. We reproduce the proposals of the com- 
mittee, the changes made by the meeting being 
added in parenthesis : 

1. The international photometric quantities are 
based upon the luminous intensity of a punctiform 
source of light (Rousseau protested against this, but 
the imaginary reduction to a source of the nature 
of a point seems unavoidable). The quantities are 
stated in the principal languages; we leave out the 
Italian. 

a, Intensite, intensity of light, Lichtstiirke—Bougie 
(décimale) I. 

6. Flux lumineux, flux of light, Lichtstrom—lumen 
= Ic, wherec is the solid angle of an infinitely small 
cone of light. 

c, Eclairement, illumination, Belichtung—lux = 
lumen/m?. E = 2 

(d) Eclat, brightness, Erhullung—bougie/cm? (bougie 
décimale/m?). ¢ = = 

(e) Eclairage, quantity of light, Lichtleistung—lumen- 
heure. Q = @ T, 

The exact names were to be settled by the dif- 
ferent nationalities. 

2. The unit of luminous intensity is the bougie 
(décimale). 

3. Provisorily the bougie (décimale) could be 
represented, for industrial needs, by the horizontal 
luminous intensity of the Hefner lamp. 

The new units proposed are hence the bougie 
(décimale), the lumen ; the lux, defined as lumen 
per square metre ; the brightness, defined as bougie 
décimale per square metre ; and the lumen-hour. 
The lux is very much the same as Mr. Preece’s 
‘*candle-foot.”’ 

The trouble concerned the bougie. Mascart ob- 
jected that a Congress, in which neither America 
nor England were represented, should try to 
introduce a new definition of the bougie. The 
Hefner unit was equal to 1.06 bougie décimale, 
according to determinations made in France, and 
to 1.02 bougie décimale, according to German re- 
searches. It was as if we were asked first to adopt 
the metre as unit, and then to accept a walking- 
stick some 80 or 90 centimetres long as a more con- 
venient form of standard. Professor Janet in- 
quired what the Hefner standard was to represent 
asa model. Von Hefner replied that he had from 
the very first acknowledged, and, in fact, accen- 
tuated that his lamp was by no means perfect ; but 
it was apparently impossible to determine the exact 
value of the Violle unit, and he could therefore not 
concede to have a practical standard based upon 
something which could not be verified. He would 





not quarrel about the 1.06 or 1.02, however, so little 
accuracy could be obtained in photometric tests, | 
that for the present the difference had no signifi- 


Violle unit was to be discarded, and it would pro- 
bably have been better if Von Hefner, who had to 
struggle with the French idiom a little, had de- 
clared so at once. Mascart threatened to retire, 
and a long and somewhat heated discussion arose, 
in which, it must be acknowledged, both sides were 
most anxious to meet one another. Mascart 
has been present at every Congress, at the first 
of 1881 in the capacity of secretary of a committee ; 
in 1889 he had presided, and here he was asked 
to annul the decisions of former congresses which 
had made and confirmed the Violle unit. Every- 
body will understand his position, though it must 
be granted that his frequent remarks did not render 
it easy for Dr. Palaz to perform his presidential 
duties. Von Hefner, on the other side, cannot at 
all be blamed for refusing to consent to the substi- 
tution of the ‘‘ bougie décimale.”* Itis for him, who 
has worked for 13 years in this field, a question of 
principle. He does not claim any absolute accu- 
racy for his lamp, nor does he desire to make it a 
scientific standard. The wording of the resolution 
of the committee is exceedingly guarded : ‘‘ proviso- 
rily, could be,” &c. What is the good of gauginga 
fair instrument against something indefinite? Dr. 
Koepsel explained that determinations of the 
Violle unit, made at the Reichsanstalt, under the 
superintendence of Helmholtz, had not agreed 
within more than 25 per cent. It proved impos- 
sible to obtain homogeneous fusion of platinum by 
means of the oxy-hydrogen flame, and when cur- 
rents cf 3000 amperes were resorted to, scratches 
made on the surface of blocks of a few square centi- 
metres remained still visible in the molten mass. 
President Turrettini intervened twice. Professor 
Mengarini’s motion to reduce the wick of the 
Hefner lamp, so as to render it exactly equal 
to one-twentieth of a Violle, entirely missed the 
point, but his proposal to adopt ‘‘un Hefner 
raccourci”’ created considerable amusement, as a 
shortened Mr. von Hefner would still remain a tall 
man. Mengarini afterwards attempted to make 
the ‘‘ provisorily” still more palatable, and Goerges, 
of Berlin, suggested that the Hefner standard 
should hold for some definite period unless new 
determinations confirmed the Violle unit. Hart- 
mann, of Frankfurt, pleaded for the industrial 
interests ; no harm would be done to science by 
adopting the Hefner lamp. Meanwhile Kowalski 
and Hospitalier had moved to vote first upon the 
general parts, leaving out the bougie question. 
This was finally done, and the bougie décimale then 
substituted for the original bougie, so that the 
resolutions of the Congress stand as expressed in 
the brackets inserted above. On the proposal of 
G. Kapp, the bougie per centimetre square was 
altered into bougie per metre square, although 
Janet pointed out that the square metre was little 
suited for incandescence lamp measurements. 

Thus the understanding arrived at was by no 
means unanimous. Practically this matters little. 
The resolutions of the Congress would, in any case, 
have had no binding effect. Many will continue 
to use the amyl-acetate lamp until a superior 
standand is available. Whether people prefer to 
express their results directly in such units, or to 
introduce a very uncertain factor, is a question of 
taste. But the opposition surprised the committee ; 
in the committee meetings the report had been 
adopted by seven to one. 


Macnetic Units. 


The magnetic units of Professor Hospitalier were 
almost unanimously declined. In introducing his 
units, Hospitalier remarked that he was fully 
aware of the opposition which his suggestion would 
meet with. For want of time, the Chicago Con- 
gress had not decided upon a rational and coherent 
system of magnetic units. But a year later the 
American Institute of Electrical Engineers, feeling 
the need of such, had taken the initiative ; Oliver 
Lodge and André Blondel had suggested other 
units and names; those of the latter were too com- 
plicated, and also too small ; he, Hospitalier him- 
self, recommended the suggestions made by the 
American Institute. The paper was interesting, 
and Hospitalier had a ooh deal to say in justifi- 
cation of his field intensity H, Gauss; magnetic 
induction B, Gauss; flux of magnetic force ¢, 
Weber ; magneto-motive force F, Gilbert; re- 
luctance R, Oecersted. The dynamo-men ought 
to be able to read off fields, &c., as they 
read ohms and volts. He explained the double 
occurrence of the name Gauss, but was severely 
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taken to task for it by Ferraris all the same. 
Ferraris characterised the new units as neither 
necessary, nor useful, nor well chosen. We had no 
unit of density, and did not want ‘‘ Archimedes ” 
for this purpose ; the term ‘‘ atmospheres” had long 
been replaced by kilogrammes per square centi- 
metre. The ohm recalled Ohm’s law ; but, although 
Gauss and Weber, the father of the absolute system 
of units, and the other men had done great work, 
he had no reason to connect the name of Gauss 
with magnetic field. Kapp joined in his protest ; 
wo had enough with lines of force which did not 
concern the men in the dynamo room, but only the 
designer and constructor ; the millions of lines of 
force were not inconvenient, and as regards excita- 
tion, he was content with ampere turns, which 
seemed simpler than Gilbert’s per centimetre turns, 
a coefficient 1.256. . . Mascart concurred. Helm- 
holtz himself, he said, had voted against the weber, 
as it threatened confusion, and only the practical 
units should have names of eminent men. If 
we adopted the Torricelli, we might feel tempted to 
read the name backward, after the ohm—mho 
fashion. Kowalski alone stood up for Hospi- 
talier, who in reply urged that he did not wish 
to help the learned, but the unlearned; his 
accumulator man, quite an expert in his line, 
had learned to appreciate volts and watts, and we 
ought to face the magnetic problems in the same 
spirit as others. On the motion of Mengarini, the 
meeting passed to the order of the day. 

We have to correct a few errata in our issue of 
last week. Among the members of the committee 
were Dery of Brussels and Goerges of Berlin, not 
Deri and Goergies. Further, it was the ‘‘ Elektro- 
chemische Gesellschaft” which had a meeting at 
Stuttgart ; the ‘* Verband Deutscher Elektrotech- 
niker” met at Berlin; both these towns have 
exhibitions this year. 

(Zo be continued.) 





NOTES. 
Tae Pneumatic Tyre. 

Most people are probably aware that Mr. Dunlop 
was anticipated in his invention of the pneumatic 
tyre by a Mr. William Thompson, who took out a 
patent for the device about 1846. The curious 
thing, and one which is less generally known, is 
that the invention was very thoroughly tested, and 
shown to have great advantages, so faras the reduc- 
tion of tractive resistance is concerned, over the 
tyres ordinarily in use. Thus, in the Mechanic’s 
Magazine of March 27, 1847, an account is given of 
a number of experiments made in the presence of the 
editor of that journal, which conclusively showed 
the superiority of the pneumatic system. A car 
fitted with the pneumatic wheels was drawn over a 
length of road in Regent’s Park, half of the cis- 
tance passed over being firm and smooth, and the 
remainder covered with newly broken stone. The 
tractive resistance on the smooth portion of the 
road was 28 lb. with the pneumatic wheels, and 
45 lb. with ordinary wheels. On the newly 
macadamised portion of the road the pneumatic 
wheels showed a tractive resistance of 38} Ib., and 
the ordinary tyres one of 120 lb. It was also 
shown that the wheels stood wear very well, as the 
car with which the experiments were made had 
been driven more than 1200 miles over every kind 
of road, the wheels remaining in excellent con- 
dition, These wheels had an inner tube of soft 
rubber, and an outer one of leather, to take the 
wear; but in 1849 the leather was replaced 
by rubber, which was thickened on the tread, 
giving a tyre apparently identical in all essentials 
with those in use to-day. It is most remark- 
able that an invention 20 thoroughly tested, and 
shown to have such advantages as this, should 
have been allowed to lie absolutely dormant for so 
many years. The very existence of the patent 
Seems to have been forgotten till the re-invention of 
the device by Mr. Dunlop. Perhaps the fact that 
+ seg the horses and not human beings who would 
. ve profited at that date by the easy traction may 

ave had something to do with it, as even now, 
oe the pneumatic wheel is practically univers- 
aly used for cycles, it is but seldom that horse 
Vehicles are fitted with it. How far the existence 
. these old patents invalidates those since granted 
or the same invention, is a point on which it is, 
Perhaps, best for an engineer not to express an 
°pinion, as the action of the courts of law in 
— matters is difficult to predict. The fault 

oes not lie wholly with the lawyers, as the average 





expert witness aims at anything but telling the 
truth, the whole truth, and nothing but the truth. 


THE PREPARATION OF THE DIAMOND. 

In a recent issue of the Comptes Rendus of the 
Paris Académie des Sciences, M. Henri Moissan 
gives particulars of some further experiments on 
the preparation of diamonds by artificial means. 
Some years ago he discovered that if molten iron 
saturated with carbon was cooled under very great 
pressure, a portion of the carbon separated out in 
the diamond modification. The great pressure 
required was obtained by an ingenious application 
of the well-known fact that cast iron expands on 
solidification. The metal, therefore, was cooled as 
rapidly as possible, causing a hard crust to form 
on its outside, whilst still molten within. When 
this still fluid portion was about to solidify, its ex- 
pansion was prevented by the unyielding crust 
already formed. A high pressure was thus set up 
in the heart of the ingot, under which the fluid 
interior finally set. On dissolving away the metal 
with acids, a portion of the carbon was found to 
have assumed the diamond form. In his recent 
experiments M. Moissan has proceeded on the 
same lines. The iron melted in the electric 
furnace and saturated with carbon was allowed to 
fall, as rain, into a tank containing, in the first 
place, water, and below this mercury. Iron shot 
were thus formed. which were cooled with very 
great rapidity on reaching the mercury, owing to 
the high conducting powers of the latter. Their 
impetus was sufficient to carry them quite below 
the surface of the mercury, on which, however, 
they finally remained floating. The spheres thus 
obtained measured from ? in. to } in. in diameter. 
When eaten away by acids small transparent crystals 
were left behind, which, under the microscope, 
were shown to have the diamond form, whilst further 
examination demonstrated their specific gravity to 
be the same as that of the diamond, and that the 
crystals would scratch the ruby. Finally, when 
burnt, they yielded almost exactly the proper weight 
of carbonic acid gas. This latter test is in the end 
the only per‘ectly satisfactory one, and its omission 
has rendered doubtful the claims of other experi- 
menters to have anticipated Moissan. As a 
matter of fact, in the electric furnace carbon will 
combine both with boron and silicon into acrystalline 
form, which is extremely hard, scratching glass 
and gems, and having many of the other properties 
of the diamond, for which we believe these com- 
pounds have more than once been mistaken by in- 
cautious investigators. 


THe TRADE Dispute at CHISWICK. 

At length the serious dispute between the boiler- 
makers and fitters employed at the works of Messrs. 
Thornycroft, Chiswick, has been satisfactorily 
settled. Disputes of this nature are peculiarly 
irritating to an employer, as, with the best inten- 
tions in the world, he is absolutely helpless, any 
action on his part being certain to offend one set of 
men or the other. As described in our issue of 
July 24 last, the dispute arose in consequence of 
much of the work of constructing water-tube 
boilers being handed over to the fitters on 
account of its special nature, being, in fact, 
much more akin to that usually done at the vice 
bench and in the erecting shop, than to that 
ordinarily associated with a boiler yard. Still, a 
name’s a name, and accordingly some three or four 
months ago Mesers. Thornycroft received a demand 
from the Boilermakers’ Society to hand over to 
the boilermakers certain work then being done 
by the fitters. Complete compliance with this 
request was practically impoasible, as certain por- 
tions of the work were beyond the ability of the 
boilermakers, but on trying to arrange a com- 
promise, and handing over certain of the less 
ticklish work to the latter, the fitters objected, 
and finally the work was brought to a_stand- 
still. An attempt at arbitration, with Mr. William 
Allan, of Sunderland, as arbitrator, failed, as the 
different societies could not at first agree on the 
matters to be referred to him; and when, after 
some delay, these preliminaries had been settled, 
pressure of business prevented Mr. Allan from 
again accepting the post of arbitrator. It was, 
however, finally agreed to submit the matter to Sir 
Benjamin Baker, both parties agreeing to submit 
to his award. This has now been issued, and of the 
13 points submitted the decision has in 12 cases 
been in favour of the boilermakers, and the remain- 
ing one in favour of the engineers. By this award 
the engineers will fit the boilers on to the testing 





apparatus, whilst the actual testing will be done 
by the boilermakers. In addition, it has been 
further agreed that in case of any similar dispute 
arising in future, the matter shall be submitted 
for settlement to duly elected shop delegates, to 
bring the affair before the heads of the firm, who 
will make provisional arrangements for the conduct 
of the work pending the final settlement of the dis- 
pute by an arbitrator appointed by the societies 
affected. The dispute thus settled has arisen at a 
particularly unfortunate time for the Chiswick firm, 
as many orders for foreign Governments were in 
progress, in particular one for the Spanish Govern- 
ment, to which the heavy penalty of 50/. a week 
was attached for non-completion within the con- 
tract time. Other orders, both from home and 
abroad, have also been lost, many foreign Govern- 
ments objecting to the introduction of the “‘ strike” 
clause in the contracts, and in particular the 
Swedish Government have for this reason refused 
to give an order to English firms for a ‘‘ destroyer,” 
the work being sent to Germany instead. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., August 6, 

THE iron trade is weaker, and in crade iron produc- 
tion will soon be materially restricted by the blowing 
out of a number of furnaces whose owners have been 
waiting in vain for improving markets. The steel 
billet manufacturers met and refused to reduced prices. 
A different decision was anticipated. This virtually 
means the construction of a great deal of open-hearth 
steel making capacity. Many furnaces are now pro- 
jected or under construction, and within a few months 
there will be a sufficient outside production for those 
uses to which open-hearth steel is put. The latest 
reliable private information from Alabama sources is 
that shaded quotations have been made by private 
circular to all large consumers in their territory, and 
that as a result very little iron has been sold. The 
blowing out of furnaces will be postponed to the last 
day possible. Conditions are arising wherein makers 
of iron may, and probably will, be obliged to sell at 
cost or even make greater sacrifices. A great many 
banks have felt it incumbent on them to give private 
notice that they would hereafter restrict discounts. 
The financial question in politics will occupy much 
attention during the next three months. The demo- 
cracy will be routed, horse, foot, and artillery, after 
a hot fight, but the defeated party will crowd the Con- 
gress, to sit two years hence, with its own representa- 
tives. The Senate is already in their hands, and we 
shall then witness the interesting sight of a President 
with the country against him, This silver sentiment 
is as sure to grow as African slavery was to go. Busi- 
ness is backward, prices are weak, manufacturers are 
watching the markets, trade associations are trying to 
hold together to get small margins until things change 
around. About 35,000 tons of steel rails were pr 
last week, Railroad men think 25 dols. a fair price. 
Steel mills are half engaged; bariron mills are increas- 
ing their output after a shortsummer suspension. The 
Amalgamated Association, as usual, gained their de- 
mands as to wages. A gradual improvement is pro- 
bable in theiron trade. Coke production is one-third 
less than maximum. 





A PROVINCIAL PATENT CASE, 

TuE case of Walker versus Askham has been decided by 
the sey pee General of Patents. The applicant, John 
Unwin Askham, of Sheffield, applied for a patent for ‘‘Im- 
provements in apparatus for separating substances of dif- 
ferent sizes or specific gravities,” No. 469, dated Janu- 
ary 7, 1896. The sealing of the patent was opposed by 
Harry Walker, of Armley, of Messrs. William Johnson 
and Sons, Leeds, on the ground thap the alleged invention 
had been obtained from him. The opponent was in the 
employ of the applicant’s firm from June, 1892, to Novem- 
ber, 1895, during which period he made certain improve- 
ments in ee popes machinery. At his own expense, 
opponent had a model prepared embodying his improve- 
ments. This model, after testing its efficiency in his own 
time, was, by the opponent in November, 1894, handed to 
the applicant’s firm. After repeated applications made 
to the firm, the latter informed the opponent that they 
were not prepared to adopt it, but for vhe trouble he had 
taken they were prepared to make him a slight acknow- 
ledgment, which they did. About two or three months 
after the opponent had left applicant’s firm, Askham filed 
his application, in his own name, as the inventor, for 
a patenb for a machine constructed identically like 
opponent’s model, with the addition of certain parts 
termed a ‘‘striking apparatus,” and which was not 
opponent’s invention. At the hearing, the opponent pro- 
duced the original drawings from which the casing of the 
model had been made at his instructions by a firm of 
Rochdale engineers, and which had been dated by them. 
The applicant acknowledged paying the opponent for the 
expense he had been Sy to in the matter, and did not 
deny having received the model, but contended that the 
improvements had been suggested to the opponent by 
members of applicant’s firm and carried out by opponent 
as their paid servant, but did not produce any corrobo- 
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rative evidence in support of the statement. At the 
hearing, Mr. T. Terrell, ().C. (instructed by W. Fairburn 
Hart, patent agent, Leeds), appeared for the opponent, 
and Mr. Wilcox, of the firm of Messrs. Johnson and 
Wilcox, patent agents, London, appeared for the ap- 
plicant. The Comptroller has decided that the opposition 
should succeed, and that the only invention which the 
applicant (Askham) is entitled to retain in his specifica- 
tion is that of the striking apparatus claimed in claim 
2, Figs. 1 and 2, and claims 1 and 3, which embody 
opponent’s invention, are required by the Comptroller’s 
decision to b3 removed from Askham’s specification. 








YARROW’S FEED APPARATUS. 
To THE EpiTor oF ENGINEERING. 

Srr,—With reference to your dessription of Messrs. 
Yarrow and Co.’s automatic feed apparatus, two things 
must attract the attention of those who obtained your 
issue of July 31—firstly, the simplicity of the device ; 
and, secondly, the fact that the head of an engineering 
firm should place the credit where due ! 

Too often a draughtsman’s ideas are taken, and he is 
kept as much in the background as Dickens’ ‘‘ Mar- 
chioness.” Sometimes I have known the head of a firm 
read a paper before others, and make no allusion what- 
ever to the real patentee. 

But surely, Sir, times must be changing for the better. 

Yours truly, 


August 6, 1896. LIBRA, 





To THE Evirok or ENGINEERING. 

Si1r,—I have read with interest the description (in your 
issue of the 31st ult.) of Messre. Yarrow and Co.’s auto- 
matic water feeding apparatus as applied to the Argen- 
tine torpedo catcher Santa Fé. 

In 18721 fitted a similar arrangement to the boilers 
(two) of the ‘‘ Grantham ” steam tramway car, constructed 
by Messrs. Merryweather and Sons for the late Mr. John 
Grantham. 

I have no doubt Messrs, Merryweather could confirm 
the fact. 

Yours obediently, 
J. APSEY. 

102, Fenchurch-street, E.C., August 10, 1896. 


PERMANENT WAY. 
To THE EprtToR oF ENGINEEBING. 
Sir,—Will you kindly permit me to point out one or 








two facts which seem to have been overlooked by your | 


correspondent ‘‘ Novoye Vremya” in his attack on the 
Vignoles rail printed in your issue of June 19 ? 
In the first place, itis by no means certain that the 


Vignoles rail, weight for weight, is the weaker of the two, | 
as the metal in the foot is better placed to make use of | 
its strength than is the case with the bullhead rail. | gjal) 
Secondly, I have been assured by a high authority in this | 





other by their respective flywheels. B, however, works 
loosely between the limits shown in Figs. 2 and 4, the 
— being connected with the piston 6 working easily 
in B. 

Suppose that an explosion has just occurred. The pistons 
A, b now move inwards to their respective limits g and p ; 
but B, by reason of its inertia, shoots beyond p to q, as 
shown in Fig. 1, completely expelling the products of 
combustion 

On the pistons A, b moving out again, B is left behind, 
and A draws in a charge which occupies the space ¢ s. 
On the return of the pistons A, b, B is forced back, and 
the charge is eventually compressed between A and B 
into the space p ¢. 
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Ignition now occurs, and A and B are forced apart 
(B carrying 6 with it), the charge, which before com- 
pression occupied the space q s, now occupying the space 
r 8, which is more than twice as great. < 
_ As far as I know the principle involved in this design 
is novel ; and as it is not patented, any maker is at liberoy 
to test its efficiency. : 

_If the two shafts be caused to revolve in opposite direc- 
tions (the flywheels gearing directly with each other), 
the only thrust on the bedplate would presumably bea 
vertical one. The cylinder could be readily duplicated to 
give an impulse every revolution. 

I am, yours, &c., 


Hampstead, August 3. ALFRED J. ALLEN. 





A NOVEL FORM OF WEIGHING 
APPARATUS. 
To THE EpiToR OF ENGINEERING. 
Srtr,—I send you a eketch of a very simple form of 
weighing a I have recently devised. It is espe- 
4 suited for the weighing of letters and parcels, and for 
kitchen work. It can, however, be used on a larger scale 


country that a low fishing angle is better thana high one, | for the weighing of hay, sacks of corn, and other heavy 


as the support afforded by the fishplate is better given, 
while the stress on the fishbolt is far less with the fat 
angle than with the old 45 deg. angle. 

Lastly, what ‘‘ Novoye Vremya” says about the pres- 
sure on the inside of the rail and its ill effects on the road 
is by no means borne out either by theory or practice. He 
appears to have completely forgotten the fact that simul- 
taneously with the application of the horizontal pressure, 


a vertical pressure is also b:oxght on the rail, and that- 


the friction caused between rail and sleeper by the latter 
ia sufficient to balance the ill effect of the former. The 
coefficient Of friction between wood and metal is about 
0.6, or twice the ratio ‘‘ Novoye Vremya” assumes as 
that of vertical weight to horizontal thrust. The same 
argument applies to the alleged unequal distribution of 
the pressure on the sleeper. 

I have been in charge of a road laid with 41} lb. 
Vignoles rails on el sleepers without bearing plates for 
some time, and have besides seen and carefully inspected 
many miles of road of the same rails on these and other 
sleepera as well as of double-headed rails. My experi- 
ence is that the fastenings do not work loose more with 
the flat-footed than with the double-headed rails; that 
the rails do not cant nor does the gauge widen out unless 
the sleepers are utterly rotten. In fact, with sleepers co 
soft that the spikes could be drawn out by hand, it will 
always be found that the rail has eaten into the sleeper 
vertically, i.¢., instead of working a groove wider than 
its foot, as would be the case if spreading had occurred, 
the foot exactly fits the groove. No doubt soft wood 
sleepers are damaged by the Vignoles rail, and eventually 
fail at the rail seat ; but with any hard wood, as long as 
the spikes are not too often drawn and refastened, and as 
long as the sleepers are sound, the flat-footed rail gives a 
good road, and no kind of rail can do more. 

On the railway above mentioned there are large num- 
bers of sleepers (ei!) withovt bearing plates still in the 
road, perfectly sound and very little worn, that have 
been there for 15 years ; even with chairs and the larger 
bearing given by them this result could scarcely be 
bettered. The flat-footed rail has its disadvantages, but 
they should all be fairly stated and its many advantages 
set against them. 

Yours truly, 

Calcutta, July 21, 1896, N D. La Tovucueg, 


A DESIGN FOR A GAS OR OIL ENGINE. 
To THE Eprror or ENGINEERING. 
S1zn,—Perhaps the accompanying design for a gas or 
oil engine, with a view to obtaining increased expansion, 
may be of interest. 
Two pistons A and B work in opposite directions in a 
common cylinder acting on crankshafts geared to each 








| articles. If P be the point of support, A B the beam, and 


W a constant weight, then the position of the vertical 


;?? 








Vr 
line V P will indicate on the graduated beam A B the 
weight of anything X which has to be found. 

Assuming that the combined weight of W and X is 
large as compared with the weight of the beam, it can be 
seen that the graduation is unaffected by alterations in 
the lengths of the cords A P and B P, and it is a simple 
problem to prove mathematically. 

a I have obtained provisional protection for this inven- 
ion. 


HSE 


Yours truly 
d J.T. Bucky 
Thornfield, Bitterné, Southampton. 





THE “DRUMMOND CASTLE.” 
To THE Eprror oF ENGINEERING. 

Sir,—Mr. Barnett, writing in your issue of the 7th inst., 
puts a question to me as to what would happen to a 
group of boilers under full steam if the engines were 
suddenly stopped. Speaking as a marine engineer, I 
would po out to him that we provide for this very 
state of things when we design our safety valves (vide 
Board of Trade and Lloyd’s rules). In these rules it is 
expressly stipulated that with the engines stopped, and 
the fires full under way, the safety valves shall have 
an area on each boiler sufficient to allow the full escape of 
all the steam that can be made, with an accumulation not 
in excess of 10 per cent. In the course of my experience 
at cea IT have many times had the engines stopped 
suddenly, either from an order from the bridge or Som 








a breakdown, and I have always had the fullest conf. 
dence that the safety valves would perform their duty, 
and I have never known them to fail. This can be borne 
out by almost every sea-going engineer. Turning to 
land practice, I find that practically the same rules are 
followed, and I should not, therefore, anticipate any 
catastrophe to arise, given the case that Mr. Barnett puts 
forward, provided the boilers were working ata proper 
pressure ; for land boilers, until lately, were notoriously 
neglected and loaded with too heavy a pressure (vide 
Board of Trade reports on boiler explosions) ; the only pos. 
sible difficulty that might be experienced would be with 
the feed, a fly round to get the donkeys started. 

I regret that I cannot argue the other point with Mr, 
Barnett, as I still fail to understand how any pressure 
(force), over and above that to which the safety valves are 
set, can fail to lift them, even supposing that the pressure 
is applied momentarily. Take the case of water under 
pressure running through a pipe, with a safety valve 
loaded slightly in excess of the pressure, if the water be 
suddenly shut off, the extra pressure (force) caused by 
this operation will lift the valve. 

: . Yours, & , 
A Consvuttine ENGINEER. 
London, E.C., August 11, 1896, 





THE VISIT OF THE INSTITUTION OF 
MECHANICAL ENGINEERS TO BELFAST, 
To THE EDITOR OF ENGINEERING. 

Srr,—In your account of the discussion which followed 
the reading of Mr. McCowen’s paper on ‘‘ Electric Light. 
ing,” it is stated that I was connected with the working 
of the plant described. Thisisanerror. I have nothad 
anything to do with the city supply. Inthe course of my 
remarks I mentioned that the resident electrical engineer 
(Mr. McCowen) was not responsible for the adoption of 
gas engines ; the corporation was advised by a gentleman 
of high standing and acknowledged ability before Mr. 
McCowen was appointed. Most likely there were some 
features in connection with the Belfast central station 
which operated in the adoption of gas engines ; I recollect 
that it was deemed more or less experimental, as it was 
scarcely anticipated there would have been the great 
demand for electric supply which subsequently followed. 

Permit me to correct another error. I am reported as 
having stated my experience of gas engines had not been 
very favourable, If the word not was omitted, it would 
fully describe what I did say, and what my experience 
has been, as in the various isolated installations driven 
by gas engines I have found the results to be thoroughly 
satisfactory. 

Faithfully yours, 
. H. GREENHILL, 

New King-street, Belfast, August 8, 1896. 





THE GREAT SEA WAVES IN JAPAN. 
‘oO THE EDprToR OF ENGINEERING. 

S1r,—The leading article in your last week’s issue, re- 
ferring to the above subject, is of exceptional interest, 
We are there shown that seismometrical research can now 
claim to have made it possible for instruments to be con- 
structed which cause ocean telegraph to occupy a ‘‘ back 
eeat ’—so far as supplying quick and accurate information 
regarding earthquake phenomena is concerned. 

The writer of the article has not devoted much space, 
however, to what may bs looked upon as the practically 
useful side of seismic investigation. This is to be re- 
grebtted, but perhaps he will yet make good what almost 
eeems to be an omission. He goes co far as to admit that 
the constructor will always be powerless to prevent the 
disasters resulting from serious earthquakes, but states 
_ possibly something may yet be done to leseen their 
effects. < 

Judging from personal observation and experience of 
the results of earthquake shocks, I have no doubt that 
much will yet be done in that direction. The writer 
refers favourably to masonry structures for earthquake 
countri-s, and with his opinion of the value of such struc- 
tures I entirely agree, provided they are properly designed 
for ang main purpose in view, viz , safety in case of earth- 
quake. 

As to what the necessary features of such structures 
should be, I have already had an opportunity of express- 
ing my opinion in a paper read before the Asiatic Society 
of Japan, so far back as 1878. There is, therefore, no need 
to occupy your valuable space in repeating it; but never- 
theless, as the subject is one of great engineering interest, 
it would be, I venture to think, extremely useful if some 
of your readers would give us their views upon it, Our 
friends in the United States furnish us with numerous 
examples of how largely steel sections can be incorporated 
in immense buildings, and this fact may open a sugges- 
tive field for successful designers of structures specially 
suitable for countries where earthquakes are far too 
frequent to be pleasant or profitable. 

IT am, Sir, yours faithfully, 
GrorGE CAWLEY. 

29, Great George-street, Westminster, S.W., 

August 12, 1896. 








ALASKA.—A great rush of prospectors into the gold- 
bearing districts of this territory has taken place this 
year. Cook’s Inlet is ths most favoured district. In 
that part of the country auriferous deposits of great extent 
promise good returns to miners. A fine quality of lignite 
coal is also stated to have been discovered near Cook's 
Inlet, and a company has been formed to develop the de- 
posits and to build a railway from the mines to the water, 
with the view of shipping the coal to San Francisco. 
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WESTINGHOUSE LOCOMOTIVE MOTOR CAR. 


CONSTRUCTED BY 


THE BALDWIN LOCOMOTIVE WORKS, 


PHILADELPHIA, U.S.A. 
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Tue Westinghouse Company, of Pittsburg, have 
lately entered into axmangements with the Paldwia 
Locomotive Works of Philadelphia, whereby the last 
7. firm build the truck om framework, while the 

estinghouse Electric Company supply all the elec- 
— apparatus, for a new type of high-speed locomo- 
Aa car. Figs. 1 and 2 represent the first vehicle of 

is type built under the agreement. They are at pre- 
_ being designed to produce a speed of 75 miles an 
— but should occasion arise, this speed will probably 
exceeded. All the operating parts of the locomotive 
= placed on the truck, and the body will contain 
only the controlling apparatus, and can be utilised as 








Fic. 1. 


Fia. 2. 


a.receptacle for such appliances as are usually carried 
in a train, and also as a luggage van. The length of 
the locomotive is 38 ft. over all, and the width is 9 ft. 
It is equipped with air brakes, which will be operated 
in the usual manner by an air pump placed under- 
neath the car, driven by an electric motor. 





INDUSTRIAL NOTES. 

Arter the excitement of the ‘‘Great Labour De- 
monstration ” in Hyde Park, and the proceedings of 
the International Congress, there has been a compara- 
tive calm in the labour world, That calm has been 








broken now and then by discordant notes mainly 
relating to the failure and causes of failure of the 
Labour Convention. Some have attributed the failure 
to the presence, others to the absence, of certain 
representatives. Doubtless the composition of the 
Congress had something to do with the utter collapse 
of the gathering. But most of the critics altogether 
ignore the real cause of the abortive pcs, “a 
namely, the incongruity of the aims and ends of the 
chief promoters of the Congress. It was never in- 
tended by the real promoters that it should be an 
industrial and labour Congress, dealing with purely 
social subjects in their relation to labour, Political 
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aims were at the bottom of the whole proceedings, as 
the programme and the resolutions sent in abundantly 
prove. As regards politics there is a real difference 
between the workers on the Continent and in Britain. 
In most Continental nations politics go by classes and 
masses. In Britain the masses are divided into 
classes, due in part to the system of party government, 
and partly to the fact that they are no longer outside 
the Constitution, as they were in the Chartist days. 
For a time Continental workmen must of necessity be 
more political than industrial in their organisations ; in 
Britain they will be social and industrial. The com- 
plaints of the leaders that the capitalist press has not 
done justice to the Congress fade into insignificance by 
the side of the fact that the most severe criticisms have 
come from delegates to the Congress, and from others 
who kept aloof, but who are regarded as labour leaders. 
The Congress conveys its lessons, and ought to consti- 
tute a basis of experience in all matters social, indus- 
trial, and political. Human nature will not be legis- 
lated out of existence, not even to please the Social 
Democratic Federation, and all attempts to regulate 
human life will fail if this fact is ignored. 





The Trades Union Congress will soon assemble, 
when we shall be able to estimate the effects of the 
the recent International Congress upon the real labour 
leaders of Great Britain, and learn the results of the 
new standing orders as regards the composition and 
character of the Congress of Trade Unions. It is gene- 
rally thought that the recent International Congress 
will have a sobering effect upon the proceedings and 
the programme of the forthcoming Trades Congress. 
The place of meeting will be conducive to such a result. 
The ‘* Modern Athens ” is not so pronounced as Glas- 
gow in matters pertaining to labour, though even 
(tlasgow is not favourable to the socialistic tendencies 
of the newer trade unionism. This is shown by the 
fact that several of the Scottish unions, with their 
headquarters at Glasgow, declined to send delegates to 
the late Congress. Edinburgh is less likely to fall into 
the rut of socialism, as expounded by the Social Demo- 
cratic Federation. Therefore the gathering on the 6th 
of next month is likely to be sober, even to dul- 
ness, in comparison. If the Edinburgh Congress re- 
turns to the policy of the earlier congresses, some good 
will come of it. They were not heroic in their con- 
ceptions or their demands; they did not propose to 
remodel society or overturn existing institutions. They 
saw and felt certain grievances which were remediable 
by legislation, and they forthwith put forward a plan 
whereby the desired reforms could be obtained. It 
was a slow and a humdrum process—dissecting exist- 
ing statutes, and proposing amendments thereto. But 
as a result of such action, slow but sure progress 
was effected. For 20 years they were able to 
chronicle some advances upon the previous years, 
Abuses were removed, restrictions were modified, 
grievances were redressed, and a substantial page of 
history was written, dotted all over with remedial 
measures, The Edinburgh Congress might well set 
the example of a return to simpler methods, It 
might relegate social innovations and political recon- 
structions to debating classes or to Social Democratic 
Federations, just as it does all religious controversies. 
The governing classes, including even stony-hearted 
capitalists, are disposed to consider and weigh all pro- 
posals for remedial legislation more sympathetically 
than heretofore, so that there is a chance of real pro- 
gress on lines at once prudent and moderate. Onsuch 
lines much can be done, and the Edinburgh Congress 
may well initiate such a policy. 





The report of the Ironfounders for August states 
that the condition of trade continues to be highly satis- 
factory, and the returns fully bear out that statement. 
This is proven by the fact that the old division, so long 
familiar in ‘‘ Industrial Notes,” is no longer possible, 
as there are no places, and no members to be set in 
the second division. In last month’s return there was 
but one place, where only 27 members were employed, 
under the heads of very slack, very dull, short time, 
bad, and very bad, as given in the returns ; now the 
whole of these classifications are given as nil. In four 
places the report is marked dull, but only four were 
unemployed in one place, three in another, one in 
another, and none in the fourth, or only eight unem- 
ployed out of 192 members, even where marked as 
dull. All the rest were merked*very good, good, or 
moderate, 121 places, employing 15,719 members. The 
total number on the funds was 1773, being an increase 
of 205 over last month. Of the total 350 were on dona- 
tion, 367 on the sick list, 764 on superannuation allow- 
ance, 78 on other trade funds, and 214 on dispute. 
The increase was seven on donation, 16 on the sick 
list, and three on superannuation ; but the main in- 
crease was on dispute benefit, which increased from 
186 to 214, or 28. The dispute was chiefly at Oldham, 
where 182 were out on strike, but the strike is now 
over, the demands of the men being practically con- 
ceded, Therefore matters are even brighter than 

iven in the returns of the state of trade, in so far as 
this branch of industry is concerned. The advance in 





wages, mostly to the extent of 2s, per week, has been 
conceded in Bradford, Cleckheaton, Cork, Dewsbury, 
Huddersfield, Nottingham, and Oldham, and negotia- 
tions are in progress for similar advances in Belfast, 
Blackburn, Bolton, Bristol, Derby, Leicester, Roch- 
dale, Sowerby Bridge, and Thrapston, so that quiet 
progress is being made in wages. The society has now 
15,719 members ; the weekly expenditure for all claims 
is under 93d. per member per week, or much below the 
contributions. The total funds in hand amount to 
39,087/., more than double what they were a year ago, 
the exact increase in the year being 20,785/. These 
facts indicate the great change in the state of trade, 
all for the better, If profits increase in proportion we 
may congratulate ourselves upon a period of prosperity, 
not so good asin the years 1870-74, but better than at 
any period since the latter date, However, prices are 
not equally good, for they continue to be only moderate 
in proportion to the volume of trade. 





The Amalgamated Carpenters and Joiners have 
now reached a membership of nearly 47,000, the exact 
total being 46,919 members in benefit. They are striv- 
ing to attain to 50,000 by the end of the year. Of 
that total only 581 were on donation benefit of all 
classes, and only 832 on the sick list. There were 
also 698 on superannuation allowance. The report 
states that advances in wages have been secured at 
Aberdeen and Horwich ; but strikes were in progress 
at Dublin, Nantwich, and Portsmouth, with newer dis- 
putes at Chorley, Cork, the Hartlepools, and Wins- 
ford. But, in this connection it is stated that they 
hear no more of ‘‘ organised blackleg associations, 
which for several years past have been so prominent in 
labour troubles.” When a strike now takes place 
there is little difficulty of the strike hands finding work 
elsewhere, by travelling for it. It appears that the 
influence of the union is being felt in the ‘‘ joinery 
shops,” where work is prepared for the builders in 
small or large quantities, wholesale and retail. If 
these shops pay the standard rates there is no interfer- 
ence ; if they are what is called unfair shops, then 
efforts are made to level up the wages. One of the 
healthful signs in a society managed like the Amalga- 
mated Society of Carpenters and Joiners is the way in 
which the branches and members look after the funds, 
to see that they are rightfully employed for the pur- 
poses set forth in the rules. If the payments are 
illegal, or there is any misappropriation, the law steps 
in under the Acts of 1871-76. Buta case has recently 
occurred where money was collected for a legitimate 
purpose, and would have been so applied if required. 
But some of the branches discovered that the procedure 
was not byrule. It appears that the London com- 
mittee had collected and lent as a loan 100/. to the 
labourers during their recent strike ; the money was 

id over before a vote of the members could be taken. 

he excuse was that the case was an urgent one. But 
the loan was irregular. Fortunately the money was 
not required ere a vote was taken, and 100/. was sub- 
scribed. Had that not been done the committee would 
have been held responsible for the amount. Com- 
mittees are cautioned not to allow their sympathies to 
outrun discretion in such cases. The funds of the union 
have now reached a total of 92,809/. 8s. 6d., exclusive 
ofall property of the society. Members are cautioned 
not to accept work in some dozen or more towns before 
seeing the branch secretary, as disputes exist thereat. 





The condition of the engineering trades throughout 
Lancashire remains pretty much the same, there being 
no material change. Activity prevails in practically 
all branches. Orders as they are completed are 
replaced by other orders, the new work coming to 
hand being in many, if not most cases, of greater 
weight than that completed or nearing completion. 
Some of the leading firms have sufficient work in hand 
to keep them fully going for a considerable time to 
come, even if no new orders come to hand meanwhile. 
As regards railway work, considerable orders have 
been recently stirring, both as regards locomotives and 
railway carriages and wagons; one good order was 
booked recently by a local firm for locomotives. All 
the other branches, such as stationary engine builders, 
machinists, machine-tool makers, boilermakers, &c., 
are actively engaged, and the lists of unemployed 
dwindle down to almost insignificance. In the Iron- 
founders’ Society, out of 826 full members, only 11 of 
all classes, four in number, were unemployed, of whom 
seven were members of long standing, and consequently 
men in years. In the Oldham district only two mem- 
bers were out of work out of 562; in several large 
towns nota single member was out of work and on 
the books, Castings and foundry work mean activity 
in the patternmaking, turning, fitting, and other 
branches. There are no very serious disputes in 
any branch of the engineering trades throughout the 
whole of the Lancashire districts. Some which were 
threatened, or which had taken place, have been 
settled, so that there seems to be little to fear from 
pending labour struggles. The iron trade continues 
about the same, said to be quiet, prices remaining the 
same. Makers of finished iron are fully engaged on 








work in hand, prices being steady. Some American 
pig-iron has been imported, and is being pushed for 
sale at competitive prices. But this is regarded 
only as an experiment, or a temporary affair, the pig 
being brought over at low freights, almost as ballast, 
The steel trade is busier, especially in some branches, 
such as _bridge-building and constructive work gene. 
rally. Nut and bolt makers are busy for engineering 
work, but not so busy for mining purposes, Alto. 
gether trade is in an encouraging state, with no appa. 
rent prospects of any falling-off for some time to come, 
unless some adverse circumstances should arise. 





In the Wolverhampton district advantage was taken 
of the Bank Holiday for a partial suspension of work 
for stocktaking purposes and for the repair of break. 
ages, &c. All makers of crude, rolled, and finished 
iron have a good weight of orders in hand, and the 
inquiries coming forward from export agents indicate 
further business in the autumn. There is a fairly good 
demand on home account for current requirements, but 
buyers limit themselves as far as possible to immediate 
wants in order to try and bring down prices, or to 
obtain concessions. ‘here is, however, little indica. 
tion of any weakening in quotations or terms. While 
the better qualities of iron are only in moderate re. 
quest, common bar makers are pressed for the com- 
pletion of contracts entered into only afew weeks ago, 
Galvanised iron and common black sheets are still in 
good demand, while the export trade in hoops and rail- 
way iron is exceptionally heavy. Best thin and stamp. 
ing sheets are being sent out in heavy lots, while 
tube strip is in good demand for home consumption. 
Steel continues to be in good request, sheets and 
billets being negotiated for in heavy lots. Makers of pig 
iron decline, as a rule, to enter into contracts for the 
future supply of quantities at current rates. This 
does not look like any weakening of prices. All the 
engineering and constructive branches of trade are 
a. ; not a single ironfounder is reported to be out of 
work, 





In the Birmingham district the holidays were only 
of short duration, the men resuming work with toler- 
able regularity. Thereseems to be every prospect of 
a brisk autumn trade. Satisfactory orders have been 
coming in for railway material, and for naval and 
military purposes ; and both iron and steel are in de- 
mand for engineers, ironfounders, metallic bedstead 
makers, cycle makers, &c., and there is a brisk de- 
mand for sheets of different kinds. There is not a 
single ironfounder reported to be out of employment, 
and things look well for most other trades. Alto- 
gether the outlook for the autumn is very encouraging 
for nearly all the local branches of industry, both light 
and heavy. 





The Select Committee, or rather Committees, 
appointed in 1893 to inquire into the condition of the 
unemployed—for there have been great changes in 
the composition of the original Committee—have at 
last issued their final report. It has been, on the 
whole, the most abortive inquiry ever instituted. The 
evidence is nearly valueless, and the remedies pro- 
posed by the would-be experts were worse than use- 
less, for they were mostly mischievous. The Com- 
mittee state that they have not found it possible to 
devise and recommend any scheme involving compul- 
sory provision of work for wages for all applicants. 
Now this was the real or the ostensible object of the 
Committee. It was doubtless intended by those who 
demanded the Committee that the purpose should be 
the initiation of a system of municipal undertakings, 
finding work for the unemployed in the first instance, 
and then developing into municipal and State em- 
ployment, at rates of wages fulfilling the conditions of 
a living wage, on the eight hours’ limit, or 48 hours 
per week. The failure of the Committee to agree 
upon any such scheme was from the first inevitable. 
This was often and often pointed out in ‘‘ Industrial 
Notes” at the time, and failure was prognosticated. 
The collapse of any such scheme was certain, what- 
ever might have been the composition of the Com- 
mittee; and, indeed, it was inevitable, even had 
the Committee recommended it, for it would have in- 
volved an entire remodelling of the poor-law system, 
and of many other institutions as well. The Com- 
mittee state that the whole question of dealing with 
the unemployed is in an experimental stage, and that 
all the suggestions made involved many practical and 
economical difficulties. While unable to recommend 
any far-reaching changes in the poor-law system, the 
Committee suggest a continuance of the experiments 
made in the several localities. One grievance has been 
removed partially, namely, the deprivation of the 
franchise by reason of temporary relief. If the pro- 
moters of the Committee had not demanded and ex- 
pected so much, some further practical suggestions or 
recommendations might have been made. 


The reports given at the annual conference of dele- 
gates of the National Amalgamated Labourers’ Union do 
not quite agree with the reports of the Dockers’ Union 
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with respect to the condition of the workers. The 
latter have been complaining of bad trade, and worse 
conditions as regard labour, especially as to the dimi- 
nution of wages, and the loss of privileges. The 
president of the conference of the former congratulated 
the delegates upon the improved conditions of labour, 
and upon having secured better wages during the past 
year. He further said that the union had never been 
so prosperous as during the past year. Doubtless the 
class of men in the two unions are somewhat different. 
The Labourers’ Union comprise for the most part 
builders’ labourers, but in such towns as Cardiff, 
Monmouth, Newport, where the conference was held, 
and other towns, the dock labourers come in, so that 
while in London there is retrogression, in the pro- 
vinces, and apparently especially in the Principality, 
there is progression. Why is this? Chiefly because 
the Dockers’ Union lost its head over the dockers’ 
strike of 1889, and soon began to formulate demands 
which were ridiculous and impossible. The reaction 
which followed was formidable, and the Shipping 
Federation now holds the key to the position. 





The Glassworkers have been holding ‘their sixth 
international congress in London, the last congress 
being held in Paris. The sixth was to have been held 
in Belgium, but advantage was taken of the General 
International Congress, and therefore it was held in 
London. Few trades have of late years been more 
affected by foreign workers trying to organise so 
as to level up wages. They have been busy work- 
ing quietly, but apparently effectively, in order to 
bring about better conditions. Some amelioration 
has fellowed, but the Carmaux strike was a damper 
on their exertions, Wages and work in the glass 
trades in this country have long been under a cloud ; 
that cloud hangs over them still. But if wages can 
be levelled up in Bavaria, Holland, Prussia, Italy, 
Denmark, and France, there will be a better chance 
for English makers and English workers. In the 
quality of glass we are not behind ; but we are behind 
in design, in what might be termed trifles, and in 
cheapness, and hence foreign goods flood our markets 
while British workmen starve. 


The condition of the cotton industries in Lancashire 
is not so bad as it was, but there is still room for much 
improvement. In the spinning branch the percentage 
of unemployed is moderately small, but it is over 35 
per cent. There has been no settlement with respect 
to the fine counts question, which is still in the process 
of negotiation. There are two strikes which are causing 
some trouble to the operatives, for the millowners 
have thrown the mills open to non-union operatives, 
‘‘ who are doing their best to assist the employers in 
their fight against the strikers.” This ominous sen- 
tence is in the report. It adds, ‘‘The pickets are 
threatened with prosecution.” It further adds that, 
‘as the law stands it is difficult to avoid violating 
the same, and thus rendering themselves liable for the 
consequences.” But the law, as it stands, enabled 
them to picket for 15 or 16 years, without prosecution; 
it is only because picketing has been used for unlawful 
purposes that recourse is had to prosecution. While 
the state of trade is but quiet, the operatives at Black- 
burn alone have drawn out 7500/. for the holidays, 
which started last week. 





There are still vague rumours of a gigantic strike on 
the part of the ship, dock, and riverside workers, to take 
place simultaneously in the United Kingdom, on the 
Continent, and in America. It is not very likely that 
any such great strike will take place. The 16th of 
the present month was stated to have been agreed 
upon, and then it was stated that that date was can- 
celled ; but it rather appears that no such date was 
really fixed. There does appear to have been an 
understanding, or a decision, to hold simultaneous meet- 
ings, if the demands which have been formulated, and 
which, it is said, have been sent to the employers, are 
not conceded, But these hazy threats do little more 
than keep up excitement, except, indeed, that they put 
the Shipping Federation more and more on the alert 
to find men to fill the places of the malcontents or 
strikers, Meanwhile the employers deny the state- 
ments of the labour leaders as to wages and conditions, 
while the latter challenge the statements of the dock 
and other authorities, The truth seems to be that in 
one case the maximum is taken, in the other the mini- 
mum, as the average. Either method is wrong. 





The strike of stokers at the National Collieries, 
South Wales, has ended disastrously for the men, all 
of whom have been paid off, and others have been 
engaged in their places. The strike was for 12} per 
cent. advance. Their wages were 3s. 54d. per shift of 
eight hours. In some other collieries the ay is more, 
in some less, than that amount. The colliery-owners 
offered an advance of 3 per cent., which the men 
refused, About 400 miners who were idle have resumed 
work, The dispute at the collieries near Pontypridd 
has been settled by the men being allowed to resume 
work on the old terms, 





EDWARDS’ AIR PUMP. 

WE illustrate on the present page a new form of air 
pump designed and patented by Mr. Frederick 
Edwards, of 62, Bishopsgate-street Within, London. 
Fig. 1 is a sectional elevation, and Fig. 2 a plan. 
Although air pump buckets have been used as piston 
valves for many years in horizontal pumps, it will 
be seen that there are new features in this, alto- 
gether different from other air pumps. The bucket 
is of a coned form underneath, and it nearly 
fits the bottom of the chamber. When the bucket 
descends, it strikes the water lving in the bottom, and 
the water is in this way forced outwards with con- 
siderable velocity, striking the curved part of the outer 
chamber ; this changes its direction and causes it to 
flow through openings provided in the barrel just above 
the bucket, the momentum it acquires being sufficient 
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to carry it well up the barrel, The bucket on its return 
stroke closes the ports before the water has time to 
recover from its upward travel. By this arrangement 
the necessity for foot and bucket valves is entirely done 
away with. 

The majority of our readers will remember the part 
taken by the inventor of this pump, who was an active 
member of the Research Committee on marine engine 
trials of the Institution of Mechanical Engineers, of 
which Dr. Alexander B. W. Kennedy was chairman ; 





no small part of the valuable results attained by the 
committee being due to the co-operation of Mr. 
Edwards, through whose influence two of the vessels 
tested were placed at the disposal of the committee. 
Since then he has continued working in the same 
direction, having made a very great many tests, 
and the air pump now illustrated is, we believe, 
one of the results of these researches, Mr. Edwards 
holds that vertical air pumps of the present day are 
wrongly constructed, following the old-fashioned plan 
for pumping from considerable depths, in which the 
pressure of the atmosphere is used, the depth from 
which they will draw depending on the pressure of 
the atmosphere. Over the foot valves there is a head 
of water several inches deep, it being necessary for 
there to be enough water over them to make the amount 
to be lifted pass through the bucket when in its 
lowest position. This water has to be driven up into 
the pump by pressure, and this is a fault in design. 
If, however, the water flows over the foot valves by 
gravity, then matters become worse. But there is 
another fault: the whole of the air passing through 
the pump has to flow through the water standing on 
the foot valves; in fact, the bottom of the pump 
is constructed in effect similar to a trap in a 
drain, but with this difference, the resistance of 
the water and valves to the air is much greater in the 
pump, and the air is intended to pass through them, 
whereas in a drain the resistance is less, and the air 
is not intended to pass through. If the height 
of water in the barrel be partly due to gravity, 
then the water level outside the barrel will be 
above the lower edge of the barrel, which must be 
a still greater hindrance to the entrance of the air, 
whereas there should be absolutely no obstruction in 
the form of valves to open, or water traps, between the 
low-pressure piston at the time of exhaust and the 
inside of the air pump barrel. In pumps which are 
not fitted with foot valves the flow of the air is ob- 
structed by the water, which must stand sufficiently 
high in the barrel to enable the bucket to reach it. 
The most important function of an air pump is to pump 
as much air as possible, and the amount it will dis- 
charge depends on the pressure at which the air flows 
in. If a reducing valve be placed in the suction 
passage, clearly the efficiency of the pump will be 
reduced ; the water which obstructs the air is similar 
in effect to a reducing valve, and when a quantity 
of air has to be dealt with, it becomes a serious 
drawback, 

The quantity of water an air pump, working in 
connection with a surface condenser, has to lift, is 
very small, and in a good triple-expansion engine 
generally varies from } in. to % in, depth on the 
bucket, in fact, it is ridiculously small compared with 
the size of the pump. 

In Mr. Edwards’ pump the admission of the air has 
been made the first consideration and the water a 
secondary matter, and the latter tends to help the 
former. When the bucket descends, the pressure 
above it is that due to the temperature of the water, 
and when the ports first open there is a free entrance 
for the air, and there is no water passing through 
the ports, after which the cone of the bucket strikes 
the water silently without any shock and sends it up 
into the barrel. The guiding edge and the ports are 
so arranged that the top of the water is some dis- 
tance below the top edge of the ports, which leaves 
a clear entrance for the air, even when the water 
is going in, and at the point where the air comes 
in contact with the water, the latter is travelling 
at a rapid rate into the barrel, tending to assist 
the air. In this pump no pressure is required to 
open any valves or to drive the water up into the 
barrel. The practical advantages which will particu- 
larly recommend themselves are, that there are no foot 
or bucket valves to leak and get out of order, the barrel 
is shorter, the foot valve seat and the flange which 
supports it are not required, neither is it necessary to 
have any door in the barrel. The number of valves 
and working parts are, therefore, reduced to a mini- 
mum, and the only valves are in the most accessible 
position. Two-thirds of the sources of breakdown and 
delay are removed, and very much less than one-third 
of the time is required for overhauling the pump, but 
this is a point on which we shall shortly have some 
important information to place before our readers. 

A large number of these pumps are now being made, 
and one has recently been subjected to a series of 
tests at the Central Marine Engine Works, West 
Hartlepool, which have proved most satisfactory ; we 
hope shortly to place particulars of them also before 
our readers, 

For convenience of those wishing to see this type of 
pump at work, one has been fitted up at Bishopsgate- 
street, which we have recently had an opportunity of 
seeing when pumping a normal quantity oP water, and 
also when throwing a large volume, in fact, the pump 
will discharge far more than at first sight appears 
possible. Glass windows are placed in the base to 
show the peculiar action of the pump; in this way it 
could be seen how the water was forced upwards. It has 
been fitted up with great care, and is well worth a visit, 
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(By our New York CorRESPONDENT. ) 
(Concluded from page 187.) 
SUPERHEATED STEAM. 

THE next paper was by that distinguished in- 
vestigator, so well known on both sides of the 
Atlantic, Professor Robert H. Thurston. It was 
called ‘‘ Superheated Steam.” The author stated 
at the outset, this subject had received much more 
attention in Europe than in America, and that the 
purpose of his paper was to present the present 
state of the art, discuss the theoretical side, and 
make deductions. That he pretty thoroughly 
carried out his ideas may be seen from the fact, 
this paper was 70 pages octavo, from which a few 
extracts will be made. He stated : 


Of the four principal and recognised methods of reduc- 
tion of that form of waste in the steam engine which 
comes of initial, or cylinder, condensation—compression, 
jacketing, compounding, and superheating—the last- 
named, could all mechanical difficulties of construction 
and operation be overcome, would be by far the best and 
most effective. It would involve no important change in 
the boiler; but little, if any, extension of its size and 
cost; no such complication of engine construction as the 
jacket compels; no change, in fact, in the design or con- 
struction of the engine, and would achieve completely the 
result sought to be attained by its employment. The two 
kinds of difficulty to be overcome are those attending the 
construction of a superheater incapable of injury by the 
process of superheating, and the introduction of the re- 
quired and variable amount of superheat at the engine 
without injury to cylinder, piston, valves, or packing. 

This problem is to-day the most important of all the 
visible and possible tasks confronting the designing engi- 
neer who seeks the further improvement of the steam 
engine as a thermodynamic machine. Its solution will go 
far toward the insurance of further steady advance, even 
beyond the limits now apparently set by those practical con- 
ditions which seem to have closed in upon the machine, 
in later years more and moreclosely, and which have been 
thought by many to be likely to compel the abandonment 
of this type of heat engine and the adoption of the gas 
engine in its place. 

The purposes of superheating steam, as practised in the 
past and as recognised at present, are the following : 

1. Raising the temperature which constitutes the upper 
limit in the operation of the heat engine in such manner 
as to increase the thermodynamic efficiency of the work- 
ing flaid. 

2. To so surcharge the steam with heat that it may sur- 
render as much as may be required to prevent initial con- 
densation at entrance into the cylinder and still perform 
the work of expansion without condensation or serious 
cooling of the surrounding walls of the cylinder. 

3. To make the weight of steam entering the condenser 
and its surplus heat charge a minimum, with a view to 
the reduction of the volume of condensing water and the 
magnitude and cost of the air pump and condenser system 
to a minimum. 

4. To reduce the back pressure and thus to increase the 
power developed from a given charge of steam and the 
efficiency of the engine. 

5. To increase the efficiency of the boilers both by the 
reduction of the quantity of the steam demanded from the 
original heating surface and by increasing the area of sur- 
face employed to absorb the keat of the furnace and flue 
gases, and also by evading the waste consequent upon pro- 
duction of wet steam. 


The author then discussed the theory of the 
steam engine, and finally came to the question of 
methods of superheating. On this he said : 


The methods of superheating sought to be practised 
during the periods which have been distinguished by 
attempts in this direction are: 

1, Direct superheating, consisting in the exposure of 
the steam pipes through which the fluid is conducted to 
the engine to the direct action of the hot furnace gases. 

2. Indirect superheating, consisting in the expansion of 
steam from a higher pressure to that at which it is to be 
employed, and usually, at the same time, jacketing it 
with steam of boiler pressure to prevent loss of heat, thus 
securing drying and slight superheating, where prac- 
ticable, by a kind of ‘* we nny 

3. Superheating by mixture or adheating, where highly 
heated steam is introduced into the steam coming from 
the boiler in the saturated state, and en route to the 
engine, in such quantity as may be required to secure the 
desired amount of superheat in ths latter. 


The following forms of superheating were dis- 
cussed in detail : Superheating by wire-drawing, 
superheaters in the flues, superheating by sending 
the furnace gases through flues set above the water 
line of the boiler, superheating by adheating, 
superheating by steam jackets, superheating by a 
flue conducting furnace gases around the cylinder. 
The following experimental investigations were 
noted : 


The principal facts which must be experimentally 
ascertained before a sound and certain theory of steam 
engineering can be determined, as regards economy of 
fuel, are the following, namely: 

1, The type of boiler, the proportions, and the rate of 


combustion which will, with a given kind and weight of 
fuel, generate the greatest weight of steam. Also, the 
weight of steam per unit of weight of fuel thus generated. 

2. The most economical initial steam pressure to be 
carried in the cylinder. That is to say, the pressure found 
practically to be the most economical of fuel, the deter- 
mination of which includes not only the greater theo- 
retical dynamic effect of steam of greater pressure, but 
the deductions due to greater radiation, higher chimney 
— and greater leakage both in the boiler and 
cylinder. 

3. The most economical measure of expansion with 
which to use the steam of the most economical initial 
cylinder pressure. Also, the weight of steam required, 
under these premises, to be expended Be hour for the 
production of one total and net indicated horse-power. 

4. The highest degree of superheating which can be 
given to the steam of the most economical initial cylinder 
pressure and measure of expansion, and the best method 
of accomplishing it, whether by waste heat in the chimney, 
or by heat specially expended for the purpose in a sepa- 
rate apparatus. Aleo, the weight of steam required, 
under these premises, to be expended per hour for the pro- 
duction of one total indicated and net horse-power. 

5. The most economical back pressure against the 
piston, under the above premises. As the temperature 
of the feed water, the condensation in the cylinder, and 
the power expended in removing the back pressure, are 
dependent on the quantity of that pressure, its effect upon 
the economy of the fuel is evident. 

6. The most economical area of cylinder port, in pro- 
portion to capacity of cylinder and speed of piston, taken 
- a with cushioning, steam lead, and exhaust 
ead. 

7. The most economical speed of piston. 

8. The economy produced by steam -jacketing the 
cylinder—top, bottom, and sides—both with saturated 
and superheated steam. 

That the gain obtained is not thermodynamic, bub 
purely that due to the checking effectively of a serious 
internal thermal waste, is well shown by computing the 
gains for a series of cases and comparing the computed 
with the actual gains as reported in practice. 


After quoting elaborately from distinguished in- 
vestigators on both sides of the ocean, Professor 
Thurston gave a summary to this effect : 


Opinion seems substantially unanimous, and ail testi- 
mony confirms the conclusion, that superheat may effect 
large net economies. Collating the results of about 50 
authentic and well-conducted experiments, itis found that 
the gain in fuel, by the introduction of superheating, 
ranges from 10 to 50 per cent. of the fuel used with wet 
steam ; that about 100 deg. superheat, on the Fahrenheit 
scale, gives usually complete extinction of initial con- 
densation ; that even 15 deg. or 20 deg. will make an im- 
portant gain in reduction of internal wastes; that every 
application of this system, discreetly effected, returns 
several times—actually from two to ten times—its cost in 
heat expended ; that the largest returns are secured by 
the smallest quantities of superheat ; and that the indica- 
tions are, so so far as we can to-day judge from earlier 
and contemporary practice, good engineering in this 
direction pays, and pays well; the limit being found at 
that point, continually becoming more remote and at a 
higher and higher temperature, at which excess of tempe- 
rature begins to cause rapid destruction of the superheat- 
ing apparatus, and consequent expense and danger in 
such degree as to become a large and more than counter- 
balancing element. The average of 52 cases observed by 
the writer gives a gain of 26 per cent. with a superheat 
of 105 deg. Fahr. The average gain with compound en- 
gines examined is 20 per cent., with a lower but uncertain 
amount of superheating, in a majority of the cases re- 
ported the superheat not having been measured. In 
cases averaging about 50 deg. superheat, the gain was 20 
ed sees and this is probably not far from the average 
or all. 

Next came, as a continuation of the foregoing, 
**Conclusions of Practical Importance Deduced 
from the Investigations Cited.” They were : 


1. Superheated steam, as hitherto employed in the 
steam engine, has absolutely no thermodynamic value. 
It neitber raises the upper limit of temperature nor de- 
presses the lower. 

2. Superheating has for its sele purpore and result, in 
the steam engine to-day, the extinction or reduction of the 
internal thermal wastes of the engine, consequent upon 
the phenomenon known as initial or ‘‘ cylinder condensa- 
tion.” Here it is extraordinarily effective, and a small 
quantity of heat expended in superheating the entering 
steam effects a comparatively large reduction in the ex- 
penditure of steam in the engine, each thermal unit thus 
employed saving several thermal units otherwise wasted. 
The process is one, mainly at least, of prevention rather 
than of cure of that fault, and prevention is, as usual, here 
found to be vastly more effective than attempted cure. 

3. Superheating is superior to any other known mesns 
of reduction of internal waste. Jacketing ordinarily 
suppresses but a fraction of that waste, and the multiple- 
cylinder engine has also its limitations ; while superheat- 
ing may not only extinguish it, but may also check wastes 
due the resistance to flow of the denser, wet steam 
through steam and exhaust ports, and may sensibly im- 
prove the vacuum attainable in the condenser, with cor- 
responding reduction of back pressure, of the quantity of 
condensing water demanded, and of the load on the air 
pump. Superheating even a few degrees improves con- 
siderably the performance of the engine, and in the 
average case superheating 100 deg. Fahr. will entirely ex- 





tinguish that waste. 
4, The hitherto unconquered obstructions to the use of 





superheated steam in the engine have been those resulting 
from destruction of packing and decomposition of lubri- 
cants, with consequent friction and “‘cutting” of the 
rubbing surfaces. The introduction of metallic packings 
and of high-test lubricants has now enormously reduced 
the difficulties of application of superheating. No trouble 
need now be found at the engine with sufficient superheat- 
ing, under usual conditions of operation, to annihilate 
cylinder condensation. It seems not at all improbable 
that even this limit may be, ere long, safely, and perhaps 
even largely, overpassed, with resulting improvement of 
thermodynamic efficiency. : 

5. The obstruction at the boiler has been, and still 
remains, a difficulty of construction of a superheater, or of 
a superheating system, which will ba at once effective, 
safe, and durable. 

6. The more wasteful the engine, the larger the promise 
of gain by ag ee and small engines will profit by 
it more than large, slow engines more than fast, and 
simple engines more than the multiple-cylinder systems, 
which latter require such auxiliaries less as their cascade 
action is the greater and its steps more numerous. 

7. The larger the waste to be checked in the engine, 
the farther should the superheating becarried. That degree 
which would serve every purpose in the simple, slow, 
small mill engine would be entirely too high for safe use, 
and quite inexpedient, in the high-speed compound of 
large siz3, while that which would be ample for the latter 
would be entirely insufficient for the former. 

8. The extent of superheating should be adjustable— 
not only to the particular size and type of engine in view, 
but also in the same engine—to the extent to which ex- 
pansion is carried. . 

9. The average simple engine may be said, under such 
conditions as we are most familiar with, to demand a 
quantity of fuel annually about equal in value to its own 
first cost. The finance of the case was: 


Gain by Superheating. 





Perigo 
Percentage Heat Lost 
Steam Steam Con- by Con- 





Pressure : 
Engine. Pounds per — = —_ ; 
— Superheat- Expended 
— ing. by Super- 
heating. 
| | deg. F. 
Simple .. - | 50 to 100 50 to 30 5tol | 100 
Compound Ae ere | 30 ,, 20 eee: | 75 
Triple .. -. 126 ,, 180 20 ,, 10 Sas 60 





10. Given a safe and durable and efficient superheater, 
and the engineer will have the power to adjust his tem- 
peratures and pressures of working fluid to any limit that 
may be seb by the character of his materials in boiler and 
engine, and to secure the best adjustment of the thermal 
to the dynamic limit. 

11. This is, to-day, the greatest of all the problems 
presented the designing and constructing engineer, with 
the possible exception of that of finding a system of 
effectually rendering the interior of the working cylinder 
non-conducting, in such manner as to entirely prevent 
the occurrence of initial condensation, thus conforming 
the ‘‘ideal case” to the real, and making the steam 
engine a purely thermodynamic machine. 


The subject being too vast for discussion, 
none was attempted. Some slight criticisms 
were made, and the matter was left for future 
meetings to ponder on. ‘‘ A Classification and 
Catalogue System for an Engineering Library,” 
by the Secretary, Professor F. R. Hutton, can- 
not be presented in a condensed form. It was 
an able presentation of a subject in which the 
author had a large experience, and those interested 
will find it will amply repay a careful perusal. 

‘* Structural Flywheels,” by Thomas E. Murray, 
of Albany, was a description of a wheel in the 
power-house of the Albany Railway. This paper 
has been already published by us on page 190 ante. 


THe BrEssEMER PROCEss. 


‘* History of the Bessemer Process,” by Sir 
Henry Bessemer, honorary member of the 
Society, was presented by title, as it did not arrive 
in time for the meeting ; but its arrival will be 
awaited with much interest. After the vsual votes 
of thanks to every one, which were well merited, the 
meeting adjourned, and the members visited Cupples 
Station to see how St. Louis handles its merchan- 
dise. There is here a railway station, surrounded by 
large wholesale houses. As one item may be men- 
tioned 10 or 12 wholesale groceries, and the struc- 
tures represent an expense of 2,500,000 dols. The 
freight is all received by rail at night, and unloaded 
into trucks in the early morning. These trucks 
are four-wheeled, and are run by one man to one 
of the 51 hydraulic elevators, and from thence to 
the proper floor in some of the buildings. During 
the day this process is reversed, the goods going 
from the floors to the railway platforms, or to those 
where the city service takes them to customers. 
One company is alleged to have saved 40,000 dols. 
per annum in drayage. The Cupples Station Com- 
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pany transacts business amounting to 9,000,000 dols. 
per annum. From here, the party went to the 
breweries of the Anheuser Busch Company. These 
buildings cover five blocks. The brewing capacity 
is 2,500,000 barrels per year. The shipping capa- 
city is 100,000,000 bottles and 5,000,000 kegs. They 
enploy 1600 men and 180 horses, and yet America 
is a temperance community. We send our great 
apostle Miss Frances Willard to London to make 
her appeals for temperance, as there is no suitable 
field for her work in the United States. We are 
not abstinents, but temperance men. ‘The party 
sampled the manufacture, and were of the opinion 
if more Anheuser Busch beer was consumed, we 
should be a more temperate people. In addition to 
the very pleasant souvenirs of St. Louis, we must 
not forget that of the Broderick and Bascom Rope 
Company, who manufacture wire ropes of all de- 
ecriptions, and presented each member with a most 
attractive nickel-plated paper-weight, made of a 
section of the cable furnished by them to the 
Metropolitan Street Railway. Another souvenir, 
also a paper-weight, was made of Christy washed 
pot clay. It bore the stamp of the Mechanical 
Engineers’ Society on the front, and it was stated 
that it would not fuse under 3800 deg. No doubt 
the members will retain it as long as they live, and 
perhaps afterwards. The Union Station was the 
last place visited by the party. Its beautiful ex- 
terior and interior form a pleasant memory of a 
pleasant visit. Its construction and details, how- 
ever, are well known to the readers of ENGINEER- 
ING, since it was described and illustrated at great 
length on pages 563, 634, and 689 in vol. lix. 
(issues of May 3, May 17, and May 31, 1895). 








HYDRO.GEOLOGY AND HYGIENE. 

Hydro-Geology and Hygiene—Law and Legislature.* 

By C. E. De Rancz, of H.M. Geological Survey. 

Tuer term hydro-geology, to express the study of the 
passage of water when, as rainfall, dew, or snow, ib 
reaches the surface of the ground, or percolates beneath 
it, appears to the writer to deserve more general accept- 
ance than has been accorded to it. It appears to have 
first been used by a French Jesuit priest about half a 
century ago, and was adopted by Mr. Lucas in his studies 
on the chalk-water supply of the south of England 20 
years since, 

A Lancashire squire, one of the Townleys of Townley, 
near Burnley, appears to have been the first to systemati- 
cally observe the amount of rain falling more than 200 
years ago; a century later, in 1766, a rain gauge was 
placed on the top of the square tower of Westminster 
Abbey by Dr. Heberden, F.RS. Early in 1861 Mr. 
G. J. Symons, F.R.S., began his magnificent organisa- 
tion ; his modest pamphlet of four pages of that year, 
with 168 observers, has now blossomed into a volume of 
254 pages, with a staff of 3043 observers. Looking to the 
bearing of the inquiry on manufacturing, engineering, 
agricultural pursuits, and the health of the inhabitants, 
iv is remarkable that such an investigation should be left 
by the nation to the self-abnegation and industry of this 
remarkable voluntary effort. 

. Mr. Symons’s annual volume is a record of the nation’s 

Water Revenue,” on which depends the amount avail- 
able to be consumed by men and animals, to be absorbed 
by agricultural crops and forests, or utilised in manufac- 
turing processes, purpose’ of inland navigation, the pro- 
duction of steam and electric energy, and the preserva- 
tion of fisheries. From the amount recorded, large 
amounts have to be written off from several causes, 
which probably vary from year to year: (1) Evaporation, 
which is governed by the comparative dryness or wetness 
of the air at the moment of the rainfall; (2) the amount 
percolating, which varies also according to the compara- 
tive dryness or wetness of the soil, in dry periods vegeta- 
tion taking up a very large proportion, and, indeed, after 
long periods of drought the whole of the volume percolat- 
ing is so arrested, and none sinks to replenish the under- 
— storage ; and (3) lastly, there is loss from transit 
of Percolation water into areas where the supply cannot 

obtained by pumping. This is the. case when the 
sectional area of a porous rock, where it dips and dis- 
appears beneath overlying impermeable material, is suffi- 
cient to discharge the water into outeide areas—i.e , tidal 
tivers or the sea, Of the rainfall that is absorbed by the 
— of outcrop of the porous rock, nothing goes into the 
S reams until rainfall additional to the amount that runs 
: waste causes the saturation level in the porous rocks 
to rise above the level of the V-shaped valleys which 
lotersect it, and in the case of dry valleys, a ‘* bourne,” 
cr temporary stream, appears. 
‘ veo gl dealing with the loss to ba “ written off” the 
pt ong .Water revenue ” falling as rain on impermeable 

“ * it is desirable to state some facts as to the com- 
eee pith ee | occupied by various classes of rocks and 
atena an bodys porosity. If a geological map of 
the rainfall be and a hydrographical map showing 

a compared, it will be at once seen that the 


* Paper read before the British ieniieiion Va 
: of Water 
be Engineers ab Nottingham, July 21, 22, and 23, 





hardness of the Lower Paleozoic rocks has caused them 
to form the three highest areas, viz., Dartmoor, the Welsh 
and Cumbrian mountains, These receive the highest 
rainfall, and as they almost wholly consist of imper- 
meable materia], they throw off the rainfall in floods, 
and are drained by rivers in which the flood discharge 
and the dry-weather flow is utterly disproportionate. 
Were it not for the arresting influence of peat mosses 
these streams would in dry periods be still more insignifi- 
cant. The discharge is often 500 cubic feet per second 
per 1000 acres drained in flood, and only } cubic 
foot off the same area in dry periods. Probably one-third 
of the annual rainfall runs off in floode, and unless it 
is caught in storage reservoirs. such as Manchester 
and Liverpool have made, and Birmingham is making, 
the whole of this water for potable purposes is _loat, 
as it becomes polluted as it passes to the sea; and toa 
large extent it is lost for all purposes, as the flood is 
sudden, the flow great, and the gradients of the river bed 
steep, and all that is not caught must be written off for 
‘* depreciation caused by floods.” It is fortunate for the 
centres of large population in this country that, from the 
conditions of life directly produced by the geological 
character of the elevated areas referred to, they are areas 
of the least population in England and Wales, and, except 
to a slight and ee extent, due to mining, no 
pollution of these upland waters takes place. Further, 
the very important advantage accrues that the land is of 
little value, from the absence of manufacturing.population 
and the pastoral character of the agriculture, causing the 
legal difficulties to be comparatively small, which in the 
case of large reservoirs near and in populated areas are 
such as to practically commercially preclude their con- 
struction. 

Of an intermediate class are the Millstone Grit moor- 
lands forming the Pennine chain and much of Northum- 
berland and Durham; there is geeeelly a series of 
porous grits and sandstone alternating with beds of very 
impermeable shale, and the water that percolates into the 
former is ——— by the latter and thrown out as 
springs, which when delivered in the same drainage area 
permit a catchment reservoir to collect not only the flood 
water, but the p eme w water, and make available in 
the case of the Manchester (Longdendale) and Liverpool 
(Rivington) works no less than 33 in. out of a total aver- 
age dry year fall of 45?in. In these cases the temporary 
absorption, storage, and delivery of the underground 
water form practically storage reservoirs, delivering a 
dry-weather flow of pure spring water. In these cases, 
on the Millstone Grit mpc 8, unlike the Silurian un- 
populated areas, a teeming manufacturing population has 
insisted on Parliament compelling those who constructed 
water works to form large compensation reservoirs, often 
to the extent of the whole of the flood water passing 
down, and there is no doubt that millowners have largely 
benefited by the regular supply afforded them instead of 
the capricious volume governed by elemental conditions ; 
and in many cases the conditions exacted are far too 
onerous ; and point to the necessity of the formation of a 
Water Board in each important catchment area, selected 
by members of the county councils and county boroughs 
forming such areas, so as to give power of control from 
the source of each stream to its outfall. Parliamentary 
relief should be given from the penalty clauses of ‘‘ com- 
pensation in bulk” when it is the opinion of the Water 
Board (hereafter suggested) that a corporation has done 
all that could be reasonably expected, and corporations 
should be no longer compelled, after their compensation 
reservoirs are exhausted, to supply millowners with pure 
spring waver, whilst human beings have to be put on short 
supply. 

The amount of “average flow” of a stream will be 
found to be far below the volume that would be yielded 
by a third of the annual rainfall, and the disparity is 
still greater when the “‘ dry-weather flow” of the stream 
is compared with a daily average of one-third of the 
annual rainfall, pointing to the necessity of regulating 
the floods, which inflict a threefold loss—first, by de- 
struction of property in the lowlands ; second, by depre- 
ciation of the value of agricultural produce and by the 
stoppage of manufacturing processes ; third, by the loss 
of vital energy and the premature death of those whose 
business and occupations compel them tolive in areas sub- 
ject to floods. 

When the far-reaching influence of uncontrolled water 
is studied, the constant drain that is made by floods on 
the health, life, and wealth of the kingdom will be 
realised, and the necessity of sweeping away the con- 
flicting authorities that have control over our river basins 
admitted ; these at present are multifarious in number, 
antagonistic in character, and often injurious in 
effect, The River Witham and its chief  tribu- 
taries, for instance, is under the jurisdiction of 17 
separate authorities, without including the various 
Drainage Commissioners of the Fenlands, that would 
bring up the number to 40; while the River Nene, 
according to the late Sir John Coode, on only 30 miles of 
its course, between Peterborough and the sea, is over- 
ridden by no less than 14 authorities. 

Mill and navigation works affect rivers chiefly through 
weirs, obstructions fixed across a stream, with a view tc 
prevent water pacsing on until it has attained a certain 
head ; that height attained, its surplus water passes over 
the weir, in times of ordinary flow, with a more or less 
considerable fall. Landowners require a uniform top- 
level, neither too high to flood the meadows or too low to 
deprive them of moisture. Navigation requires the water 
tobe peseed back to make the upper reaches navigable, 
whether the land below suffers or not; whilst fishing 
owners maintain their right at their own convenience to 
raise the top water to its highest limits, and then suddenly 
to depress it to its lowest limits, so that the fish may be 
caught in receptacles placed on the weir. Water users 





pound up the water to obtain increased fall and volume 
and draw it off by a mill-race, discharging it at the mill- 
tail; the water is often allowed to pound up the mill- 
head until it backs up the mill-tail of the works above, 
no thought being taken of the requirements of the works 
above and below, “flashes” of water being passed on 
without any consideration whether the works below can 
use it or not. The burden of all Royal Commissions on 
this subject, and the consensus of opinion of all our 
eminent water engineers, is that without central control 
these varied interests cannot be reconciled. Weirs, pro- 
perly constructed, would offer no obstruction to land 
drainage, but to carry this out the body exercising power 
over the river requires to be armed with the authority 
of drainage commissioners, so that in all cases districts 
receiving waters from above should have the correspond- 
ing rights of discharge into the districts below. 

Applying these facts to that portion of the British Isles 
that have come under the jurisdiction of the Local Govern- 
ment Act of 1888, calling into existence the county 
councils of England and Wales, it appears to be neces- 
sary that there should be one authority for each river 
basin, with absolute control over its waters from their- 
source to their tidal outfall, that such authority should be 
selected from or nominated by the county council of the 
county or counties forming the river basin, the number of 
representatives on the board being regulated partly by 
the rateable value of the portion of the river basin in the 
county in question, and not solely by its area. . 

Looking to the fact that the water used in this country 
for manufacturing and other trade purposes is so largely 
in excess of that required for drinking purposes, and that 
the value of a large area of land is in direct proportion to 
its facility of giving the water required by industry, it is 
inexpedient that there should be any interference with 
the riparian rights of ownérship; now~exercised by lords 
of the manor, so long as such rights do not interfere with 
the public good. The control of*these rights night be 
safely left in the hands of a body acquainted with local 
requirements, appointed by the county councils as sug- 
genet. Such a representative board would be able to 

nefit landowners far more than they could benefit them- 
selves ; having control of the whole of the river gradient 
from its source toits outfall, they would be able to maintain 
our rivers at sufficient average minimum height to insure 
a free arterial drainage, and the regulation of floods at a 
sufficient maximum height to originate hydraulic energy 
when required, and for the purposes of navigation. They 
could also insure sufficient purity to satisfy the require- 
ments of water supply, manufacturing processes, and the 
preservation of fish. : 

Should a Water Board be appointed for each river 
basin, nominated by the county councils within that 
basin, before they commence their active operations, it 
will be necessary that the surveyor or engineer obtain 
for them reliable information, as to the height of floods, 
and that levels should be recorded on the 6-in. county 
maps of the Ordnance Survey. Such information would 
be greatly enhanced in value, if a record was taken daily 
of the height of streams on all the county bridges ; such 
observations could be readily obtained if gauges were 
painted on them in white and black, giving the height 
in feet above the Ordnance datum, of the mean sea level, 
to facilitate comparison, and the height of the water upon 
them was daily noted by the county constabulary on their 
ordinary rounds. At important points self-recording 
apparatus to ascertain the daily quantity of water carried 
down might be placed under the direct supervision of the 
Board’s official, who should organise a system of fi 
warnings by telegraph. 

In the meanwhile much valuable information may be 
rescued from oblivion by observers, who will note the 
height marked by floods at important points, and the 
height in reference to the Ordnance datum given, date 
and local circumstances recorded. If such a work were 
undertaken by the leading provincial societies, a valuable 
mass of facts would soon accrue. The author ventures to 
think it ie also the duty of scientific societies to urge upon 
the Government the necessity of parliamentary power 
being given to the county councils, to sanction the small 
charge that would have to be made to obtain accurate 
water information, to fix gauges on the county bridges, to 
inaugurate a system of flood signalling, and to make such 
contributions, regulated by the area included, as would 
give funds for the inspection of rain gauges, and the 
tabulation of the averages of the rainfall of the district 
over which the Board has control. Were sucha mass of 
facts in existence, the Water Board, when appointed, 
would have a tangible foundation on which to improve 
their district, increase its wealth, and preserve the 
health of its inhabitants. 

In the past, parliamentary inquiries, though carried 
out with infinite patience and care by Committees of both 
Houses, have been, and must ever be, liable to serious 
error, schemes being sanctioned that were impracticable, 
from old mines beneath reservoirs, causing fearful 
augmentation of local rates; of embankments that were 
in most unsuitable situations ; of volumes of compensa- 
tion waters ordered to be given out of all proportion 
to the —er to be obtained. Even in inquiries of 
the Local Government Board on the spot important 
interests are often sacrificed by the facts, through 
the ignorance or apathy of the local authority affected 
by the proposals dealt with, not being disclosed—as in 
one case known to the writer, a sewage farm having been 
sanctioned on the site of springs dried up by the pumping 
of a public well of another local authority. Again, local 
authorities can often sink wells, on land they have bought, 
without a public inquiry of any sort, and in an instance 
in the writer’s experience, they sank a well for an addi- 
tional supply at a point where it was bound to draw on 
their own sewage farm, and eventually did so. In all 
these cases were Parliament to make it imperative that 
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a preliminary local inquiry be held by the Water Board of 
the district, and they be requested to report their opinion 
on the merits of the case for the decision or inquiry 
of the Local Government, the dangerous results could not 
accrue, 

The following Table gives an approximate estimate of 
the square miles of each geological formation or group of 
such in England and Wales : 

Hard- 
Square ness of 
Miles, _ 


eg. 
Tertiary... ... 4,120 22.0 Bagshots permeable, 
‘Thanets partially. 
Chalk .. ae ... 8,759 23.6 Permeable. 
Greensand and gault 1,747 20.2 Gault impermeable. 


Weald clay ... 664 27.3 Impermeable except 
banks. 

Hasbings sand ... 865 20.2 Permeable. 

Oolites = ... 6,671 24.4 Permeable and supra- 
pervious, 

cies... en ... 2,837 301 Marlstone partially 
permeable. 

Trias ... 7,431 18.8 Marls impermeable. 


Magnesian limestone 356 59.7 Permeable. 
Permian marls and 858 Marls impermeable. 
sandstones 
Carboniferous rocks 10,080 13.1 Alternating. 
Carboniferous lime- 1,812 19.8 Permeable. 
stones 
Old Red Devonian, 11,062 2.5to Nearly wholly imper- 
Silurian, Cambrian 12.0 able. 
metamorphic rocks 
Granites io. RES Daatty perme- 
able. 


In the writer’s work, ‘‘The Water Supply of England,” 
London, 1882, he gives a hydro-geological map facing 
page 30, in which England and Wales are divided into 
four areas of geological formation, which for water works 
purposes may be given as follows: 

1. Pervious.—Suitable for ordinary wells; pollution 
possible, 

2. Suprapervious.—Suitable for artesian wells; pollu- 
tion not possible.i 

3. Partially Pervious.—Suitable for artesian wells; 
pollution not possible ; or for reservuirs giving good dry- 
weather results. 

4, Impermeable.—Suitable for reservoirs catching flood 
waters only ; above limits of possible pollution. 

The degree of porosity of a rock varies in direct ratio of 
the spaces between the grains of sediment of which it is 
constituted, the water being stored in the interspaces 
only, just as water may be stored in a tank filled with 
shingle, the quantity held varying from 0.185 of a 
gallon (a pint and a half) in a cubic foot content of granite 
to 14 gallons in Bath oolite, and 2 gallons in chalk. Chalk 
and other limestones receive water with great rapidity, 
but part with it with exceeding slowness, there being a 
constant struggle between gravity and capillarity. It is 
important to distinguish between the amount of storage 
capacity and the actual volume annually absorbed from 
rainfall, the one appertaining to ‘‘water capital,” the 
other to ‘* water revenue.” 

When bands of permeable and impermeable rocks alter- 
nate, each porous band contains a separate sheet of water, 
which flows down the “dip planes ” of the strata confined 
by the impermeable layers above and below. Such water 
flows with the “‘head,” due to the difference of vertical 
level of the ‘‘ area of outcrop ” to that of the “area of dis- 
charge,” less the frictional resistance of the fragments of 
the rock through which it passes. When the facilities for 
the discharge of a volume are less than the quantity 
capable of being received, the porous rock will be full up 
to the impermeable layer above, which is invariably the 
case when all outlet is stopped by faults throwing in 
impermeable strata. Such porous rocks may be regarded 
as underground conduits, the depth of which is the thick- 
ness of the bed, the width of which is the extent of the 
outcrop or horizontal strata of its bed, and the inclina- 
tion of which is the dip of the strata. When the outlet 
is blocked the saturation level remains unchanged, and 
unless water is artificially removed, so as to provide space 
for a fresh supply, no additional water can be added to 
the — store. In wells and borings of the artesian 
class, in which the porous rocks absorb their supply in a 
distant area, the water rises to the height of the intake 
less loss from friction, and forms the artesian rest-leve). 
The inclination of the water between several wells of 
this class gives the artesian gradient; heavy pumping 
may produce an “‘ artesian pumping level,” but not a true 
**cone of depression.” 

Pervious or permeable formations, by gradually ab- 
sorbing waters which fall on the surface, and slowly per- 
colate through them, act at once as filter-beds and as 
reservoirs, the capacity of which is limited by the area of 
absorption and the thickness of the pervious . When 
rain falls upon a pervious rock restying impermeable 
deposits, the water-line is generally near the surface, and 
forms the ‘‘plane of saturation” which is found to be 
slightly above that of the deepest valley intersecting the 
egy rock, on toward the centre of the hill, 
varying within certain limits, being governed by the 
amount of previous rainfall. When wells are sunk into 
it, and excessive pumping takes place, the plane of 
saturation is artificially and locally lowered, and is known 
asthe pumping level. After a few hours’ cessation of 
pumping, the water rises to its original level, or nearly 
80; the point so reached is the “rest level.” The differ- 
ence between the “rest level” and the pumping level in 
some wells is as much as 100 ft. The area of exhaustion 
resembles an inverted cone, the apex of which rests on 
the point at which the pumps abstract the water, and the 





base of which is a circle at the surface around the well. 
If over-pumping takes place, the ‘‘cone of exhaustion” 
has to enlarged ; its vertical height increased by 
lowering the pumps to a lower level, and is followed by a 
larger concentric circle being added to the central one at 
the surface. At each successive lowering of the pumps a 
larger concentric circle of contribution is added to the 
original area of abstraction. Wells of this class 
are not artesian, and the water in them does not rise at 
pressure. In porous rocks of great thickness, the plane of 
saturation is often at a considerable depth from the sur- 
face, the annual rainfall absorbed being balanced by the 
springs running off at the lowest level, but little being 
collected from the floods, the water passing over the out- 
crop of the porous strata too quickly to sink into the 
strata. In these cases it would be possible to raise the 
a of the saturation level, increase the storage powers 
of the rock and the yield of the springs, by sinking ‘‘ dumb- 
wells” into the porous strata, and draining storm water 
channels into them ; in this manner the *‘ floods” of wet 
periods might be collected and gradually distributed as 
‘*springs” during periods of drought, and the “‘dry- 
weather flow ” of the streams increased. 


(To be continued.) 





Tue P. anp O. AnD THE THAmeES. —The Peninsular 
and Oriental Steam Navigation Company has acquired 
a considerable area of land, having a frontage of 4000 ft. 
or 5000 ft. on the Thames, with a view to the erection 
of wharves against which their vessels will load and dis- 
charge cargo. The site is about midway between the Til- 
bury and Albert Docks. 





BELGIAN Coat Exrorts —The exports of coal from Bel- 
gium in the first half of this year were 1,968,706 tons, as 
compared with 2,199,732 tons in the corresponding period 
of 1895. In these totals the exports to France figured for 
1,477,149 tons and 1,713,802 tons respectively. It will be 
seen that the decline in this year’s exports is almost en- 
tirely attributable to diminished deliveries to France. 





Water Suppty or Letcester.—The aspact of the 
Leister water supply question is regarded as somewhat 
more encouraging. The quantity of water in store in the 
Thornton reservoir is estimated at 215,000,000 gallons, 
and at Bradgate at 69,000,000 gallons. The consumption 
last week was 2,456,284 gallons per day—a total con- 
siderably below the average. About 146,000 gallons per 
day are now being obbained from a shaft at Swithland, 
and 356,000 gallons per day from Ellistown; deep wells 
are further yielding 500,000 gallons per day. Last week’s 
rainfall at Thornton was .03 in., and at Bradgate 
.04in. Hopes are now entertained that the Leicester 
Town Council will be able to tide over the difficulty 
caused by the drought without any further contailment 
of the service, which is now limited to 12 hours per day. 





Mason Co.iece, BrruincHam.—The seventeenth ses- 
sion of the college opens in October next, in the Medical 
faculty on Thursday October 1, and in the Arts and 
Science faculties on the following day. A conversazione 
will be held in the college in the evening of Friday, 
October 2. The Principal and the Professors of Arts and 
Science will attend at the college to meet students or 
parents on Friday, October 2, from 10 to1. The college 


courses include complete preparation for the various | W 


examinations in Arts and Science, and the preliminary 
scientific (M.B.) examination of the University of 
London. The technical courses include civil, mechanical, 
and electrical engineering, upon which diplomas are 
awarded at the end of two or three years, provided the 
students reach a certain standard in the examinations. 
Students may, however, attend any lectures or combina- 
tion of lectures they may require. Evening and Saturday 
classes will be held as heretofore, and one or two special 
courses of popular afternoon lectures will be provided. 
Separate syllabuses of the faculties of Arts and Science 
and of the Medical faculty are now ready, and may be 
obtained gratis from the college publishers (Messrs, 
Cornish Bros., New-street, Birmingham), or on applica- 
tion at the college office. 





GREAT NORTHERN Raitway.—The Great Northern 
Railway Company is proceeding with the reconstruction 
of its main line with heavier rails. The traffic passing 
over this main line is continually increasing in weight and 
magnitude, and the rails which are now being laid down 
weigh 92 lb. to the yard, while the rails removed weigh 
82 lb. to the yard. The work, which will involve a con- 
siderable expenditure, will be carried on as quickly as cir- 
cumstances will permit. The whole cost will be charged 
to revenue, and will be spread over a term of years, the 
balance uncharged each half-year remaining in suspense 
until cleared off. Larger and more powerful engines are 
also being substituted on the Great Northern for loco- 
motives of earlier types; the capacity of the passenger 
carriages is also being incre . Abt the present time 
20 engines are in course of construction at the cost of 
revenue. The cost of locomotive power per train-mile 
was reduced in the past half-year to 11.18d., as com- 
pared with 11.55d. in the corresponding period of 1895. 
An additional up line is being laid between Huntingdon 
and St. Neot’s, and additional down lines are being 
constructed between Huntingdon and Abbots Ripton 
and between Wrenthorpe and Lofthouse South. In 
spite, however, of the efforts of the board to maintain a 
thoroughly efticient train service, the company was un- 
fortunate last half-year in the matter of compensation 
claims, having paid 29,066/. under this head during the 
six months, as compared with 8404/, in the correspond- 
ing period of 1895. 





LAUNCHES AND TRIAL TRIPS. 

On Monday, the 27th ult., there was launched from 
the yard of the Sunderland Shipbuilding Company, Li- 
mited, a steel screw steamer measuring 152 ft. between 
perpendiculars by 25 ft. 6 in. broad by 12 ft. 4 in. moulded 
depth. Tri-compound engines, having cylinders 134 in., 
22 in., and 36 in. in diameter by 24 in. stroke, designed 
to work at 160 1b. pressure, have been fitted by Messrs, 
Westgarth, English, and Co., Middlesbrough-on-Tees, 
She has been built for Messrs. Luke, Thomas, and Co,, 
Limited, of London and Aden, and is named the Falcon, 





On Tuesday, the 28th ult., Messrs, Wigham Richard- 
son and Co. launched from their Neptune Shipyard, 
Newcastle-on-Tyne, a steel screw steamer the Coro. 
Coro, which they are constructing to the order of 
the New York and Pacific Steamship Company, of 
London, for their West Coast service. The vessel ig 
379 fo. in length by 48 ft. beam. She is to be fitted with 
triple-expansion engines, which, with the boilers, are also 
being constructed by Messrs. Wigham Richardson and 
Co. The boilers are fitted with Serve tubes and Ellis 
and Eaves’ induced draught arrangement. 





A screw steamer, the Innisfallen, destined for the 
Irish Channel passenger service, went for her trial trip 
on Thursday, July 30, off the River Tyne. She has been 
constructed by Messrs. Wigham Richardson and Co. at 
their Neptune Works, Newcastle-on-Tyne, for the City 
of Cork Steam Packet Company, Limited, and is in- 
tended to run on the various services of the company, but 
principally between Milford and Cork in connection with 
a new fast service of trains on the Great Western Rail- 
way between London and Milford. The Innisfallen is 
built of steel and is 283 ft. in length by 35 ft. beam. She 
has two funnels. The machinery and boilers have also 
been entirely constructed by Messrs. Wigham Richard- 
son and Co. The engines are of the triple-expansion 
type, having four cylinders and four cranks, and are 
self-balanced on the well-known Yarrow, Schlick, and 
Tweedy system. On the trial trip they worked without 
the slightest hitch, and entirely without vibration. 





On Friday, July 31, 1896, the steel screw collier Zuid 
Holland, built at Sir Raylton Dixon and Co.’s Cleveland 
Dockyards, Middlesbrough, to the order of the American 
Petroleum Company, Rotterdam, for the Scheepvaart en 
Steenkoln Maatschappy, proceeded out to sea for her 
official trial trip. Her principal dimensions are 229 ft. by 
34 fb. by 17 ft. 64 in. moulded depth, and she has a dead- 
weight capacity of about 1700 tons. This steamer has 
also been specially fitted with very strong towing gear 
for towing the 1000-ton barges which have been recently 
constructed by Sir Raylton Dixon and Co. for the same 
company, to be employed in the carrying of coals 
direct from the north-east coast of England to steamers 
in Rotterdam and adjacent ports. Triple-expansion 
engines have been supplied by the North-Eastern Marine 
Engineering Company, Limited, Sunderland, having cy- 
linders 19 in., 314in., and 514in. in diameter by 36 in. 
stroke, and supplied with steam by two single-ended 
boilers working at 170 1b. pressure. The vessel has been 
constructed under the supervision of Messrs. Flannery, 
Baggallay, and Johnson, of London. 





On Tuesday, August 4, the new steel steamer Thornley, 
built by Messrs. C.S. Swan and Hunter, Limited, for Mr, 
R. Rea, of Belfast, and Mr. C. M. Legg. of Carrick- 
fergus, was taken to sea for her trial trip. The principal 
dimensions of the vessel are: Length, 312 ft. between per- 
pendiculars ; breadth, 41 ft. ;and depth, moulded, 28ft. 14in.; 
and she is designed to carry a deadweight cargo of 4350 
tons, as well as a large measurement cargo. The machi- 
nery has been constructed by the North-Eastern Marine 
Engineering Company, Limited, and consists of a set of 
triple-expansion engines, having cylinders 23 in., 38 in.,and 
61 in. in diameter by 39 in. stroke, and of twosteel boilers 
14 ft. 9in. in diameter by 10 ft. long, working at 160 lb. 
pressure, 

On Tuesday, the 4th inst., the s.s. Aeon, which has been 
built by Messrs. Ropner and Son, of Stockton-on-Tees, to 
the order of Messrs. Newman and Dale, of London, left 
the Tees for her official trial trip, which passed off suc- 
cessfully. The engines are of ample power, having 
cylinders 224 in., 37 in., and 61 in. in diameter, with a 
42 in. stroke, and powerful boilers. 





The steel screw steamer Mars, built by Messrs. William 
Gray and Co., Limited, for Messrs. Schmidt and Hansen, 
of Flensburg, went on her trial trip on the 5th inst. Her 
dimensions are: Length over all, 280 ft.; breadth, 39 ft.; 
depth, 18 ft. 2 in. Triple-expansion engines have been 
supplied by the Central Marine Engine Works of William 
Gray and Co., Limited, and have cylinders 19in., 304 in., 
and 51 in. in diameter respectively, with a piston stroke 
of 36in. Steam is provided by a large steel boiler work- 
ing at 160 lb. per square inch. The trial was in every 
respect satisfactory. 





On Monday, August 10, the steel ecrew steamer Sar. 
donyx, which has been built by Sir Raylton Dixon and 
Co., Cleveland Dockyards, Middlesbrough, to the order 
of Messrs. Hoyland and Co., London, for the Sardonys 
Steamship Company, Limited, proceeded to sea for her 
official trial trip. Her A poy y dimensions are 322 ft. 
long by 40 ft. 6 in. broad by 28 ft, deep, and she has & 
deadweight capacity of about 4650 tons. Triple-expan- 
sion engines have been supplied by Mesers. Thomas 
Richardson and Sons, Limited, of Hartlepool, the dia- 
meters of the cylinders being 25 in., 36 in., and 59 in. 
respectively by 42 in. stroke. 
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MITCHELL'S RETORT MOUTHPIECE. 























Tue inherent defect in ordinary faced mouthpieces 
for retorts is the liability to leakage, owing to a cer- 
tain amount of spring in the door or lid, as the pressure 
is applied from one point only near the centre. To 
prevent this leakage, Mr. Joseph Tysoe, engineer to 
the South Metropolitan Gas Company’s works at East 
Greenwich, has devised, in conjunction with Mr. 
Mitchell, the mouthpiece illustrated herewith. In it 
there are adjusting screws A, A, working in nuts B, B, 
which distribute the pressure on the lid and make a 
perfectly tight joint. The lever and catch for closing 
the door is also a great improvement on previous de- 
signs, as nothing projects beyond the crossbar, and where 
machinery is used for stoking (and its employment is 
rapidly increasing), projecting levers and catches are 
frequently broken off or otherwise damaged. 

These fastenings have been fitted to a large number 
of old mouthpieces which could not be kept tight, and 
have given the greatest satisfaction. This year up- 
wards of 1500 have been made, and many gas engineers 
have expressed their opinion that they are the best in 
the market. 





TEMPERATURE-ENTROPY DIAGRAMS. 
Temperature-Entropy Diagrams for Steam and Water.* 


By Assistant Engineer Louis M. Nutton, United 
7 ; States Navy. 

IN the calorimetric study of an engine, the exchanges 
of heat taking place between the fluid and the internal 
walls of the cylinder should be determined. This is 
especially necessary in steam engines, use these ex- 
changes of heat are known to be the principal causes of 
the difference between the efficiency of an ideal and of 
anactual engine, In studying this subject the graphic 
method is of great use. For instance, the heat supplied 
to the cylinder being represented by a given area, the 
latter may be divided into several parts, one of which 
will represent the heat converted into work on the piston, 
another the heat given up to the condenser and to the 
surrounding air, and thus a kind of graphic heat balance 
8 obtained. If the heat not utilised in work be further 
subdivided into its component parts, or into the loss of 
_ due to the clearance volume, to throttling, and to 
the action of the walls, it will be possible to show 
pron how the heat supplied to the engine has been ex- 

“Two methods may be ado i 
1 pted for these graphic 
refresentations of the transformation of aon a 
cylinder. In the first, which is generally used, the 
a and volumes are taken as ordinates and 
or the surfaces representing areas of work only. 
: ty nticator curve thus obtained gives the work done 
bs © piston ; but, to show the movements of heat, they 
os be converted by calculation into mechanical energy 
pe portion of the stroke. This method of repre- 
ot 100 is complicated by the fact that the effect of the 
po supplied to a body is not only to modify its pressure 
+ ager but also its internal energy. Only a part, 
erefore, of the heat is represented in the diagram of 
a volumes, except in special cases, as, for 
rp he jee age oe 1 agape eg of a gas. 

n syetem furnishes a direct graphic repre- 
peg of the heat supplied to a hody, > thing el 
en ai and entropy as the characteristics of its condi- 
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én © above extract furnishes sufficient reasons why an 
ian should familiarise himself with the diagram, and 
© object of this article is to try and explain as simply 
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as possible the principles of the temperature-entropy 
diagram. The facts presented have been compiled from 
various sources, and an effort has been made to present 
them in a simple and connected manner. 

Peabody defines entropy as being a “property of a 
body similar to specific volume, specific heat and latent 
heat of expansion, but most nearly akin to temperature. 
It depends upon the state of a body and not on its method 
of change.” Another definition is that entropy is the 
measure of the available energy of a system. 

At the start, it is bestp not to confuse oneself with re- 
conciling the various definitions. For all ordinary pur- 
poses it will be sufficient if the following explanation, 1, 
of the term entropy be accepted. 

1. If a body takes in, or rejects, a quantity of heat, 
dQ, ab the absolute temperature T, the entropy of the 
body is increased, or decreased, such increase or decrease 


of entropy being - 


Let entropy be represented by the symbol # (called by 
Rankine the thermodynamic function), then the change of 
entropy consequent upon the addition or subtraction of 
the quantity of heat dQ at the absolute temperature T, 
is expressed thus : 

de = a cn 5 
or, with proper limits, 
Q 
=, F ° ° 2 
yy ( ) 

If we now choose rectangular axes and lay off the 
values of ® as abscisse, and the absolute temperatures 
as ordinates, we can plot the condition of a body as 
detined by its entropy and absolute temperature. 

In Fig. 1, suppose p a point so defined, ® being the in- 
crease of entropy due to the addition of a quantity of 
heat Q, and T the absolute temperature at which it was 
added. The areaA BC D = ¢ x T, but this, from equa- 
tion (2), is equal to Q the heat added, and brings us at 
once to the principle of the temperature-entropy diagram. 

It is a thermal diagram representing outflow and inflow 
of heat in the same manner that the indicator diagrams 
represent mechanical energy exerted on the piston or 
exerted by the piston. On an indicator diagram an area 
represents work, on a temperature-entropy diagram an 
area represents a quantity of heat. 

In dealing with entropy, as in dealing with total heat, 
an arbitrary point is chosen, entropy being reckoned from 
that point asa zero, and the entropy of the substance for 


every other state will have a value which is perfectly defi-| p B 


nite and may be calculated. In reckoning entropy, the 
condition of water at 32 deg. Fahr. is taken as the zero, 


2 Tue DracRaM FOR WATER. 

In Fig. 2 lesb OT and O® be the axes of absolute 
temperatures and of entropy. 

Let To be the absolute temperature corresponding to 
32 deg. Fahr., then = 0 at this point; as we have 
assumed the condition of water at 32 deg. Fahr. to be the 
zero of entropy. 

Now, take 1 lb. water at 32 deg. and add a little heat 
to it. Then, with reference to our diagram, there are two 
distinct changes; first, the temperature is raised, and, 
second, the entropy is increased. In Fig. 2, the increase 
in entropy is represented by a b, and the rise in tempera- 
ture by b c, so that the new condition of the water on the 
diagram is represented by the point c. Now, let a little 
more heat be added, and the temperature and entropy be 
still further increased, as by c d, and de, so that the new 
condition is now represented by the point ¢. We can at 
once see that when the additions of heat are infinitely 
small and continuous, i.¢., when heat is added proportional 
to the rise in temperature, the points representing the 
condition of the water at each instant will, when plotted 
on the diagram, lie on a curve a A. 
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Let B be a point on the curve whose absolute tempera- 
ture is Ts. Then the area Oa BC represents the quan- 


tity of heat supplied between the limits of temperature 
To and Ts, and if a is the heat supplied for each pt of 
rise in temperature, i.c., the mean specific heat of water, 


then the area Oa BC =a “aT. The area of any 
element, ase f, is Td, and the whole area Oa BC is 


equal also to “iT ad, and we have 


” Pb T 
| Tdbd= -| aT, 
Vv To 


$, yy T 
“| = | 3 aT _ alog, r.| 4 
0 To 1 To 


or finally, 
me T, 
$, =a log, Tr. . . . (3) 
Since the point B may be any point on the curve, and 
the temperature T; , the temperature of any such point, 
we may drop the subscript ® and write for the entropy of 
water at any temperature, 


dy = alog, r «te» ea A ae 


where T is the absolute temperature of the water, and 
To is the absolute temperature of the point taken as the 
zero of entropy, in this case the absolute temperature 
corresponding to 32 deg. Fahr. 


3. EnTROpY or STEAM. 


Again referring to Fig. 2, suppose that ab B the pound 
of water is completely evaporated, and dry steam formed 
having the same temperature as the water from which it 
was formed. Noting the opening sentences of 1, we at 
once see that increase of entropy from B = 


Heat added (5) 
Absolute temp. at which added : 


The change is an isothermal one, as the temperature 
has not varied and the increase of entropy, BB, is laid 
off from B on the horizontal line corresponding to the 
absolute temperature of B, and the distance of B’ from 
the axis of OT measures the value of the entropy of 1 lb. 
of dry steam at the absolute temperature T:. Th teasing 
to equation (5), the heat added is the latent heat of steam 
at the absolute temperature T;, and calling this Ls, we 
have from (5) 





ae 

BB=22, , , , . 6 

T, (6) 
‘ Ls T, .L 
EB=EB+BB =6, +—=-al dud B 
' +g,  * ee 


or, 


Le 
tT. 7 


Again dropping the subscripts, as B is any ~~ we 
have for dry steam at any absolute temperature T, 

en 

— + . . . 8 
pa 8) 
where L is the latent heat carresponding to that 
temperature, and a is the mean specific heat of water 
at that temperature, T. being, as before, the absolute 
temperature of the zero of entropy. Plotting the 
curve as given by equation (8), we get A’ a’, Fig. 2. 
Comparing equations (8) and (4), we see that the 
entropy curve for dry steam is formed by laying off, from 
each point on the curve for water, the value of us and, 
since the latent heat of steam decreases as the tempera- 
ture rises, the value of im will decrease as we ascend the 
a of temperature and the curves will approach each 
other. 


ai T, 
¢,'=a log. r, + 


#; = a log, 


4, MixTuRE or WATER AND STEAM, 

Agaia referring to the condition of the water at the 
point B, Fig. 2, suppose that only a fraction, x» , is evapo- 
rated. We would havea mixture of steam and water, 
and the heat added at the point B would be only x: Ls, 
and the increase of entropy would be B B”’, less than 


By equation (5) 
Bree 6.148 
and % 
©, "=alog, at See 
or dropping the subscripts, : ; 
& = alog. t + ty <a 


Ib is evident that equation (10) is the general equation, 
for if we make x = 0, we get equation (4), and if we make 
x = 1, we have equation (8), and any mixture between 
the limits of all water and all dry steam can be repre- 
sented in (10) by giving the proper value to x, which is 
the dryness fraction. 

_ The completed diagram is shown in Fig. 3, The base 
line, O 4, in Fig. 2, from which absolute temperatures 
are measured, is left out in Fig. 3, as being unnecessary 
after the diagram is completed. 


5. IsoTHERMAL LINES ON THE DIAGRAM. 


Isothermal changes are at constant temperature, so at 
once the change of entropy, consequent upon an iso- 
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thermal change, is a straight line parallel to the axes O ¢, 
from which Sheshate temperatures are measured. 


6. ApIABATIC LINES ON THE DIAGRAM. 

Again referring to the opening lines of 1, we see that a 
body changes its entropy when it takes in or rejects heat. 
In an adiabatic change heat is neither gained nor lost, 
consequently there is no change in the value of the 
entropy. 2 

If steam expand adiabatically, doing work in a non- 
conducting cylinder, it neither gains nor loses heat, but 
the temperature falls. The value of its entropy is the 
same after expansion as before, as there is no change in 
heat, and the expansion line on the diagram of tempera- 
ture and entropy will be a straight line parallel to the 
axis of absolute temperature. 

For example: 1 Jb. of saturated steam at an absoluve 
temperature of 750 deg. expands as above until its 
temperature falls to 650 deg. The intersection of the 
temperature line for 750 deg., Fig. 3, with the curve for 
steam, gives the point s as representing the initial condi- 
_ tion of the steam on the diagram, and s ¢, parallel to O T, 
represents the adiabatic expansion. 


7. Dryness FRACTION. 
The horizontal distance between the water and steam 
curves at any point is equal to “ for that temperature. 





larly, at ¢ we have dryness fraction = = less than 


aw’ t 
H d h ty f 

unity. Hence, during the expansion, the dryness frac- 
tion has been decreased from unity to less than unity, 
showing that there is less dry steam at the end of the 
expansion than there was at the beginning, ¢. c., steam 
has been condensed during the expansion. 

Case II. Water.—Suppose a pound of water, under a 
pressure of P pounds per square inch, has put into it 
enough heat to raise its temperature to the boiling point 
for P, but none is evaporated. Now suppose the water 
while in this condition has the pressure reduced from P 
to p pounds per square inch, and the temperature is 
allowed to fall to that of the boiling point for p, and 
during the operation the water is not to gain any heat or 
lose any, but may adjust itself by any cha’ in volume 
to suit the final pressure and temperature. By the adia- 
batic expansion of water is meant the above process, and 
we see, by again referring to the opening words of 1, 
that the entropy is constant during this change, and is 
represented on the diagram by a straight line parallel to 
the axis of absolute temperatures. 

If water expand adiabatically, some of it is evaporated. 

Let w be the point on the water curve corresponding 
to the absolute temperature of the boiling point for P 
above, and let the water expand adiabatically to w’, 
where wu’ is on the temperature Jine corresponding to the 
absolute temperature for the boiling point for p. 
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If the steam referred to immediately above had contained 
@ certain per centum of moisture, the point representing 
it would be s’, where w 3’ aie x being the dryness frac- 
tion, L the latent heat, and T the absolute temperature 
corresponding to the point s’, the absolute temperature 


being 750 deg. in the case under consideration. 
Now 


L ' zL 
= } andws' = 
ws 7 ws 
and ; zL 
ws 
ee tT 
- 


the dryness fraction of the steam at the point s’. 
From this we see that if steam in a certain condition is 
represented by a point on the diagram, its dryness is 
given by the following equation : 
Dryness fraction at any point 
— Distance of this point from the water curve 


Distance between the curves 


these distances being measured on the temperature line 
through the point. 


(11) 


I. Dry Stream. 


8, ApraBaTic Expan-) II. Water. 
SION OF II. Mixtures or STEAM AND 
WATER, 


Case I.—If dry steam expand adiabatically, doing work 
in a non-conducting cylinder, steam is condensed during 
expansion. For example: Let the steam be initially dry 
at the absolute temperature of 750 deg., and let it expand 
until its temperature falls to 650 deg. absolute. Then on 
Fig. 3, s is the point representing the initial condition, 


3 ¢ the expansion line, and ¢ the point representing the 
condition of the steam after expansion. At s we have, 
from equation (11), dryness fraction = “* = 1. Simi- 


0 


At w we have, from equation (11), « = "ie 0, and 


naturally so since we started with all water and no steam. 


Similarly at u’, we have x = 77 = a finite quantity. 

Hence, in the above expansion, the dryness fraction 
has increased from 0 to some definite value, showing that 
there is some steam present, 7.c., water has been evapo- 


rated. 

Case III. Mixture of Water and Stecam.—If a mixture 
of water and steam expand adiabatically, there are two 
cases to consider; (1) where there is more steam than 
water, and (2), where there is more water than steam. 

Let us start from s’ for case (1) and from s’, Fig 3, for 
case (2), both expansions to between the limits of 
750 deg. and 650 deg. Using the units of the scale of the 


base line, we have at s’, « = ws 09 _ 68.1 per cent, 
ws 13 ae 
After expansion, we have at’, « = '™ = 106 _ 
wu 1 56 


67.1 per cent., showing that there is 68.1 — 67.1 = 1 per 
— less dry steam after expansion than there was 
‘ore. 


Similarly at 3”, for case (2), x = ws" 


0.4 
- = 30.8 
1.3 
per cent. Nai 
After expansion, we have at u”, x =" ™ =* 
wu 1 56 
36.9 per cent., showing that there is 36.9 — 30.8 = 6.1 
per cent, more dry steam after expansion than before. 
From the above examples we see that if there is more 
steam than water in the mixture, steam is condensed 
during expansion, but if there is more water than steam. 
steam is formed during the expansion. This general 
statement can be proved by taking points to represent 
various values of x, and then making the calculations as 





above. From what has been said, it might te —— 
that if a mixture half steam and half water expand adia- 








batically, é.¢., « = 0.5, the condensation and evaporation 
during the expansion would be equal and the drynegs 
be the same after expansion as before. This will not be 
so, although very nearly so, because the ratio 1” the dis- 
tance between the curves at any point, is not a constant 
ratio, but varies slightly at different temperatures. 


9. DEDUCTION OF THE ADIABATIC EQUATION FROM THE 
D1aGRaM. 

Let steam expand adiabatically from the absolute tem. 
perature T, to the absolute temperature T., as from 3’ to 
u, Fig. 3. The value of the entropy has not changed 
during the expansion, but is the same after as before, s0 
that we have 

be —ee 
or 
bw’ +w'l =awtws 


and substituting the values of these as given by equations 
(4) and (9), we have 


or 
ay Le _ ai x T. , 2, I, 
—_* a log. T, a log ¢ T, + r, 
Ty 
7 
=e log. A + a 
1 : ] 
finally we have 
Xe L. — 7; x, L, 
7s =a log, T, + T; . (12) 


which is the equation for steam expanding adiabatically 
and doing work in @ non-conducting cylinder. The 
specific heat of water a is nearly always taken as unity. 


10. PLorrinc THE Orprinary INDICATOR D1AGRAM ON 
THE TEMPERATURE-ENTROPY D1AGRAM, 


Under this head there are three cases to consider, (1) 
where there is complete expansion down to the pressure 
and temperature of the condenser, (2) where the steam is 
used non-expansively, (3) where the expansion is in- 
complete. 

In Fig. 4, lep (1) A B C D, (2) A B GD, and (3) 
A BEF D be ideal indicator cards from 1 Ib. of steam 
used as in cases (1), (2), and (3) above, the temperature of 
feed being 32 deg. Fahr. in each case. In each case D A, 
Fig. 4, represents the rise in pressure as the feed water 
enters the boiler, and also for the case under considers- 
tion, the rise in temperature as the feed is heated to the 
boiling point, and on the entropy diagram, D A would be 
plotted as shown in Fig. 5*, while the quantity of heat 
arty by the water is represented by the area RD AN, 

ee 2. 

_ Also in each caze, A B, Fig. 4, represents the increase 
in volume as the 1 lb. of water is evaporated into dry 
steam. This is an isothermal change, from water at one 
temperature to steam at the same temperature, shown on 
the entropy diagram by A B, Fig. 5, and the additional 
heat received during the conversion to steam is repre- 
sented by the area A BH N. 

So far the entropy diagram has been the same for each 
of the three cases, and naturally so, since in each case we 
raise 11b. of water from the same temperature of the 
feed and evaporate it at the same pressure or temperature, 
After this point, the cards differ on the entropy diagram, 
and the cases will be considered separately. 

Case (1) Complete Expansion.—F rom B to C, Fig. 4, the 
steam expands adiabatically, and this change is plotted 
as B C of Fig.5. From C to D, in Fig. 4, the steam is 
all swept out of the cylinder and changed to water of the 
same temperature. ‘This is an isothermal change, and is 
shown as C D of Fig. 5, the heat rejected to the con- 
denser being represented by the area CDRH. We 
have now for case 1 on the entropy diagram, Fig. 5, 

Heat expended to raise feed water to boiling point 


=areaDANR 
Heat received during evaporation = area A B H N 





Total heat received =areaRDABH 
Heat rejected = areaR DCH 
Heat utilised = areaD ABC 


corresponding to the work area D A BC of Fig. 4. | ~ 

Case (2). No Expansion.—The indicator card for this is 
A BG D, Fig. 4. When the piston is at B, the cylinder 
is opened to the condenser, the temperature of the cylinder 
falls to that of the condenser before the piston has moved, 
and the steam gives up heat as the temperature falls. 
This is plotted on the entropy diagram of Fig. 5 by the 
curve G B, a curve similar to a A, Fig. 2, but reversed. 

After the temperature has fallen to that of the con- 
denser, the piston moves from G to D and sweeps the 
contents of the cylinder into the condenser, and we have 
the isothermal G D, Figs. 4 and 5. 

As in case (1), ‘ 


Heat received = area RD AN + area NA BH. 


(Fig. 5.) 
Heat rejected = areaB GKH + areaRDGK. 
Heat utilised = area A BG D, 
corresponding to the work area A B G Dof Fig. 4. 


Case (3).. Incompl “pp —This case avideatly 
lies between the above caees, and is plotted as A B EF 
in both Figs, 4 and 5. 





* Corresponding lines have the same lettering in Fg’. 
4 and 5. 
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OCompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
mber of views given in the Specification Drawings is stated 
me tee cau? <5 none are mentioned, the Speck fication ts 
illustrated. 

where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O 

‘to Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. : 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 

ve notice at the Patent Office of opposition to the grant ofa 
atent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


15,284. F. Wright, London. Apparatus for Varyin 
the Number of Revolutions Imparted to one Shaft 
from a given Number of Revolutions of another 
Shaft. (3 Figs.) August 14, 1895.—In many apparatus, espe- 
cially of the kinds in which the introduction of a coin causes, by 
means of coin-freed mechanism, the delivery of a certain quantity 
of gas or liquid, it is necessary to vary the relation of the move- 
ments of the coin-freed meshanism relatively to the delivery 
mechanism, so as to suit variations in the price of the gas or 
fluid delivered. If, for instance, a coin-freed gas meter be 
arranged so that for a coin, such as a penny, introduced, a cer- 
tain number of cubic feet are delivered when gas is at a certain 
price per cubic foot, then when the price of gas becomes greater 
or less per cubic foot, it is necessary so to vary the movement of 
the coin-freed mechanism relatively to that of the meter or its 
counter, that the introduction of the coin will cause delivery of a 
less or greater number of cubic feet. Ais part of the side of & 





¢ @ retarding spring; and d the detonating needle. B is a tube 
containing two chambers h and p, separated by the piston k. 
The chamber h contains a charge of ordinary d The 


second spike follows the channel, and on arriving at its end bends 
outwards, and on being further driven it penetrates the wood 
laterally in the form of a hook as shown in Fig. 3. The principal 





chamber p contains a strong charge of comparatively insensitive 
explosive, such as picric acid, mixed with some hydrocarbon. The 
piston k has a central recess 7, communicating with the chamber 
p through the lateral holes m. This recess / is slosed by the end 
of the central rod 0, which is screwed into the front end of the 
tube B. The rod o is provided with a shoulder ” to prevent the 
piston k from moving forward on impact. The small chamber or 
recess / contains a charge not over-sensitive, such as picric acid. 
The piston & is also provided, in rear, with an annular groove r, 
which may be charged with a quick powder, to act laterally on the 
piston, and expand it, to form a gas check, thereby preventing 
the entrance of powder gases from the chamber h into the chamber 
p. The tube B, fitted and charged, is screwed into the bottom of 
the projectile C. On the projectile fitted with the improved 
priming tube striking an armour-plate, the fuse communicates 
firethrough the passage f, which contains mealed gunpowder, to 
the powder charge in the chamber h. The pressure developed by 
the ignition of the powder in the chamber / acts as a propeller of 
the piston k, and causes it to shear off the shoulder 7 on the rod 0, 
and strike the rod with great force. This advance of the piston 
will cause the charge in the chamber / to detonate and fire the ex- 
plosive in the chamber y, which, bursting the tube B, explodes 
the main charge of the proj e. Fig. 2 shows the application 
of the improved priming tube to a common shell. «@ is the body 
of the projectile; b is the tube, screwed into the fore end of the 
shell ; c the outside of the common time or percussion fuse ; d the 
piston which is kept from moving back is on firing the projec- 
tile by the shoulder i on the rod g. The cylinder h seo any 
forward motion of the piston on impact. ¢ is the powder chamber, 
corresponding with the chamber h of the first described arrange- 
ment. The chamber, corresponding with the chamber p of the 
first arrangement, contains the priming composition aforemen- 
tione?, and the chamber k the small central charge in the piston, 
set off by a blow. (Acxpted June 24, 1896). 


MILLING AND SEPARATING MACHINERY. 


15,260. F. G. Robinsov, Liverpool. Electromag- 
netic Separators. (5 Figs.) August 14, 1895.—The improved 
separator comprises an endless travelling and magnetisable band 





chamber in which the coin-freed mechanism is arranged, a sp 
B, which may be that of a counter, passing through A and ex- 
tending into a tubular spindle C, which is the spindle that drives 
the coin-freed mechanism. The spindle B passes through a disc 
D which is fixed to the side A. D! is another disc which can be 
turned round the boss of D and aet in various positions by means 
of a screw S. Each of the discs has about half of its circumference 
cut toa circle of less radius than the rest of its circumference, 
one of the extremities of the larger portion terminating with a 
rounded slope atd. On the spindle B is fixed an arm E, on the 
end of which is pivoted a rocking pawl F urged by a spring f to 
take the position shown in Fig. 1. On the spindle C is fixed a 
toothed wheel H. The disc D! being fixed in such a position 
relatively to the disc D that there i3 a gap such as G, Fig. 3, 








between the terminations of the larger parte of their circum- 
ferences, then, while this gap is under one end of the rocking 
pawl F, the other end of the pawl is kept by the spring / disen- 
gaged from the teeth of the wheel H, and consequently while the 
pawl passes over the gap G the spindle B does not drive C. But 
when the pawl comes to the end of the gap G, the incline d raises 
the one end of it, depressing the other end, and causing it to 
engage one of the teeth of H, so that now the spindle C is made 
to revolve along with B until the pawl again comes to the gap G, 
when disengagement from H takes place. When the disc D! is in 
such a position relatively to D that the two larger parts of their 
circles coincide, then the pawl F being engaged with H during 
only half a revolution, the spindle C makes only half as many 
revolutions as Bin a given time. When, on the other hand, the 
larger part of the circle of D' coincides with the smaller part of 
D, then the pawl F being held in engagement with H during a 
whole revolution, the spindle C makes the same number of revo- 
lutions as B. In any intermediate relative position of the two 
discs the = of a revolution communicated to C by each revolu- 
tion of B is a fraction intermediate between } andl. According 
as the price of gas varies, so can the disc D! be set relatively to 
D, so that the spindle B imparts to C a greater number of revolu- 
tions in relation to its own motion when the price of gas is high, 
and consequently renders necessary the introduction of a greater 
number of coins to pay for a given delivery, and conversely when 
the price is low, the discs are set so that C makes a less number of 
‘olutions, tly requiring fewer coins for a given 
delivery. (Accepted June 24, 1896). 


GUNS AND EXPLOSIVES. 


V. Newton, London. (4. Nobel, Paris.) 
1 for Projectiles. [2 Figs.) August 14, 
1895.—Fig. 1 shows a form of the improved priming tube, adap 

















for armour-piercing projectiles. A is i 
‘ the usual percussion fuse, 
raere a is the detonating pellet, provided with a cylindrical 
8S for the reception of the fulminate; b is a split ring ; 





ted | and brush a3, 


‘| upon the’ 


‘ ted on rollers B, B', carried by an inclined frame O. The 
roller B atthe top of the incline forms a revolving magnet, its 
periphery being in four sections b, each section being supported 


by an electromagnet the core b' of which is a permanent magnet, 
such cores b! forming the spokes of the roller. Each section } 
of the roller periphery therefore forms a pole-piece to the magnet 


b! which supports it. The roller B forms the driving roller of the 
endless band A, its joarnal being provided with a belt-pulley D. 
Between the rollers B, B!, the Moye pe band A is supported upon 
fixed electromagnets, the cores E of which are permanent magnets 
provided with anti-friction rollers c, upon which the upper por- 
tion of the endless band A travels. The magnets E are mounted 
on a pole-piece el common to all. The tension of the band A is 
regulated by the roller B carried in adjustable bearings E. 
Grain, flour, or other material containing fragments of iron or steel, 
is fed from the shoot G on to the travelling band A at the upper 
end of theincline C, and falls by gravitation down the inclined 











surface of the band A, which is arranged to travel against the 
direction of the falling material. Any iron or steel which may be 
in the material is attracted and held against the band A by the 
magnets E underneath it, and is carried upward and over the 
magnetic roller B. As the under or returning portion of the band 
A leaves the magnetic field of such roller B the pieces of iron and 
steel, which have been collected, detach themselves and fall into 
a receptacle placed to receive them. Ledges C! prevent material 
finding its way below the travelling band A; and where liquid 
material such as slurry, or the like, is being treated, these ledges 
may be lined with india-rubber to form a water-tight joint. H, H' 
are the electrical terminals of the separator. Entering at H the 
current passes to a brush @ bearing upon a metallic collar a! 
mounted on an insulating sleeve on the journal of the roller B. 
From the collar a' the current passes, by an insulated lead, 
through the coils of the magnets b! in series, from which it is led, 
by an insulated lead, to a similar collar a2 on the roller journal, 
From a3 the current passes through the coils of 
the fixed magnets E, which are divided in two groups and arranged 
in parallel. Passing from the coils of the magnets E the current 
leaves the separator by the terminal H'. The coils of the revolv- 
ing magnets b' and of the fixed magnets E thus form one circuit, 
the peripheral poles of the magnets b', and the poles of the fixed 
magnets E, which carry the antifriction rollers ¢, being of like 
polarity. (Accepted June 24, 1896). 


RAILWAYS AND TRAMWAYS. 

13,839. C. Weber-Jacquel, Thann, Germany. Im- 
proved Nail or Spike. (26 figs.) July 19, 1895.—This in- 
vention has for ite object the employment of a combination of 
pails or spikes particularly applicable to the fixing of railway rails 
; sleepere, but is at the same time susceptible of other 
applications in which it is desired to fix pieces of timber work and 
iron one to another, and in all other applications having for their 
object the attachment of wood to iron or of wood to wood as in 
cartwright’s work. The improvement consists in principle in the 
combination in use of two or more nails or spikes of which one, 
the principal nail, is provided with a recess or recesses which serve 
as a guide to other subsidiary nail or nsils. One or more comple- 
mentary nails or spikes, guided by. the recess or recesses in the 
principal nail, penetrates’into the wood, curving upwards at their 
points and cause the fixing of the —— spike and rail upon the 
sleeper. When the spike a is completely driven home its head 
ages over and secures the rail d. A second smaller spike or 


en 
nail ¢is then driven into the channel b of the first spike a. This 





spike a is thus firmly jammed by the pressure of the 

spike or nail ¢ ; and further the spike @ is prevented from rising 
by the head of the spike ¢ and by the contact of two spikes at /. 
The head of the spike e can be turned outwards as at g, Fig. 3, if 
desired. Figs. 4, 5, 6 represent modifications of the improved 
spikes, having a double channel, one on te faces of the 
primary spike. Fig. 6 shows a spike with double channel and sub- 
sidiary spikes driven into a sleeper. The ordinary railway spike 
is shown at ¢, Fig. 7, by way of comparison. Fig. 8 mts the 
manner of prizing out the improved combined spike. The head 
of the secondary spike e presents a projection either at the sides, 


Fig4.Fig.s » Fig 6 
a 








or at the top opposite to the ordinary head. A lever¢ is inserted 
under this projection, and the spike ¢ is thus easily prized out, for 
it follows itsown curve. When the secondary spike is drawn 
completely out it is nearly straightened, and thus can be again 
used. Fig. 8 shows at & the cavity left free by the spike partly 
prized out of its hole. After the secondary spike ¢ has been with- 
drawn the spike @ can be lifted in the manner of an ordinarv 
ike. It is otherwise impossible to prize out the two spikes at 
the same time. If it is attempted to prize out the principal spike 
before the secondary one, the only effect will be to tear off the 
head of the principal spike, but not to destroy or remove the 
general combination or holdfast. (Accepted June 4, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12,703. R. Stephenson and F. Charlton, Man- 
chester. Slide Valves in Steam Engines. [1 Fig.) 
July 2, 1895.—This invention relates to an improvement in slide 
valves applicable to marine, locomotive, stationary, portable, and 
other steam motors. The improved slide valve is a piston valve. 
ais the valve cylinder or casing, a' the steam inlet, a2 the port or 
passage admitting steam to the cylinder, and a? the exhaust ; } the 
cover, c the stuffing-box, and d the valve spindle. On the spindle 
d are fixed two distance-pieces e and /, and between them are 
fitted a cone g and two divided discs h i and an intermediate 
washer or liner j. The distance-piece e is shown fixed by means 
of a stud el on the spindle d, and the piece f by means of a screw 
thread and nut to admit of adjustment. The cone g is fitted to 
slide upon the spindle d and at its outer larger end is fitted with 
a stuffing-box iso arranged as to maintain a steam-tight joint 
whilst allowing the cone to slide freely on the spindle, e disce 
h i have their peripheries turned to fit the interior of the valve 
casing @ and are bored internally to accurately fit the cone g, and 
they are split or divided into any convenient number of segments, 











capable of being expanded by the cone gy. Between the discs h i 
is placed the thin metallic or other washer j of the same diameter 
as the discs and bored out to fit the cone y. A coiled spring / or 
apy other suitable form of spring is compressed between the dis- 
tance-plece f and the disc i, and similarly coiled or other springs 
are compressed between the distance-piece ¢ and the parts g and 
h, the spring m bearing on the cone g and the spring 7 on the disc 
h, The pressure of the springs serves to act on the sliding cone g, 
and thereby expand the segments of the discs h and i against the 
inside of the casing @ so as to make with the washer j a steam- 
tight joint, and also to press against the side face of the disc h and 
so balance the pressure of steam admitted through the inlet a) 

nst the side face of the disc i. Between the front distance- 
piece f and the face of the disc i a space of about one-sixteenth of 
an inch is left, so that when steam is shut off the ng 7 over- 
comes the resistance of the spring 7 and moves the disc i against 
the distance-piece f whereby all wear is taken off the valve; but 
when steam is again admitted the pressure against the side face of 
the disc 7 forces the discs back up the cone g and k them 
in - with the inside of the casing a. (Accepted June 24, 
1896). 


15,549. A. G. Mumford, Colchester. Steam Genera- 
tors. (3 Figs.) August 19, 1895,—This invention relates to an im- 
proved construction of water-tube boiler, and is particularly ap- 

licable to the water-tube boiler described in the § - 

ion of Patent No. 8729 of 1893. The boiler may be of the well- 
known type, consisting essentially of a steam on r, two water 
chambers, a series of tubes connecting the water tubes with the 
steam collector, and of one or more re tubes connecting the 
steam collector with the water chamber. The present invention 
has for ite “yo to keep a definite and determined quantity of 
water in the bottom of the steam collector. Referring to Fig. 1, 
X is the steam collector and X', X' the two water Gumbo; whiok 
are connected to the steam collector X by a series of tubes—not 
shown—and a return tube or downcast A.. The top end a of this 
return tube or downcast is lengthened or made to project a certain 
distance above the bottom of the steam collector as shown, so as 
to prevent the water draining away and leaving the bottom of 
the steam collector uncovered. In Fig 2 the boiler is furnished with 
two return tubes or downcasta A, A; the end a of the tube on the 
left-hand side of the figure ig lengthened go as to project a certain 
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distance into the collector as described with reference to Fig. 1. 
The upper part.of the return tube or downcast A on the right- 
hand side of the figure is fitted with a projecting thimble or 
ferrule al for the same purpose. In Fig. 3 the return tube or 


13542 





downcast A is shown entering the end of the steam collector A a 
certain distance above the bottom of the collector. The depth of 
water required on the bottom of the steam collector will determine 
the length or height of the inward penjorns portion or portions 
of the return tube ortubes. (Accepted June 24, 1896). 


TEXTILE MACHINERY. 


14,352. R. Taylor, Oldham, Lancaster. Machinery 
for Preparing Cotton and other Fibrous Materials 
for Spinning. (6 Figs.) July 29, 1895.—a is the bottom cone, 
b the top cone, c the driving strap, d the lower and d! the upper 
strap fork, e the strap fork guide-bar, f the cone strap traverse 
rack or the long rack, g the weight connected thereto to traverse 
it in one direction, h the building motion which regulates the 
traverse of the rack, i the reversing-rod, «1, i! the reversing bevels 
and 72 the upright shaft, j the vertically reciprocating rack, which 
raises and lowers the bobbin rail, and x! the pinion on the lifting 
shaft k which drives the rack j. In carrying these improvements 
into effect the bottom cone a is mounted on a short shaft a! which 
is geared by toothed wheels a2, a°, with a shaft / from which the 

eed of the bobbins is regulated and the lifting shaft & is driven. 

he short shaft a' is supported in a frame consisting of two end 
levers m, m' connected on one side by a rod n parallel with the 
face of the cone a, and on the other side by a heavy bar o forming 
a counterbalance weight. The end lever m is fulcrumed on the 
shaft 1, and the end lever m! is fulcrumed on a stud p secured to 
the framing py. When the cone a is in its normal or working 
position the counterbalance weight 0, which always tends to turn 
the levers m, m' on their fulcra and so lift the bottom cone a, is 
prevented from doing this by an upright rod q retained in position 
by a catch 7! pivoted to the frame at p2 and connected by a rod r2 
to the knocking-off lever 7. In this arrangement the mechanism 
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for releasing the knocking-off lever 7 is differently arranged, asthe 
long rack / carries an arrangement consisting of an elbow lever s 
fulorumed to the long rack at /1, and provided with an adjustable 
finger s', which, when the long rack /has moved far enough, is 
actuated by a projection j' on the vertically reciprocating rack j. 
The short end of the lever s unlatches a catch-rod 7* connected to 
the knocking-off lever rv, thereby effecting the release of the 
knocking-off lever which, by the connecting-rod 72, withdraws the 
pivoted catch 7! and allows the weight o to lift the bottom cone a, 
which, throughout the whole of its movement, is maintained with 
its axis parallel with that of the top cone b. When the bottom 
cone @ is moved by the weight o a pulley w fixed on its axis is 
brought against a brake blook zw to check its rotation. The upright 
rod ¢ is sorewed at its lower end where it passes through a swivel 
on the end lever m' of the bottom cone frame. On the screwed 
end of the rod q are lock nute q', by means of which the bottom 
cone a can be adjusted in ition relatively to the top cone b. 
The lock nuts g' are preferabiy inclosed in a cap or casing 
fastened by a padlock q? to prsvent any unauthorised person 
tampering with the adjustment. The upper strap fork d! is 
secured to the bar e bolted as usual to the end of the long rack /, 
but the lower strap fork d is hinged to the bar e and its prongs 
are curved and slotted. Through these slots passes the rod n 
which connects the end levers m, m' of the bottom cone frame. This 
rod n is parallel to the face of the bottom cone a, so that the fork 
dis guided and maintained constantly at one uniform distance 
from the face of the cone. (Accepted June 24, 1896). 


VEHICLES. 


14,451. A. Belvallette, Paris. Axle-Boxes with 
Ball s. (3 Figs.) July 80, 1895.—Referring to Fig. 1 
the cap B carried by the spindle A of the axle at the inner end of 
the box O is formed with a circular groove, in which a leather 
washer a is placed to prevent the entrance of dust at this end of 
the spindle ; the other end is covered by a cap H. The box C 
which surrounds the spindle without touching it has at each end 
a shoulder D, D! hollowed internally to receive a circle of balls b 
and their supports E, E'. These supports consist of a ring havin 
on one side a Y or other sha ve e, el to hold the balls: b ai 
one side. The balls are further held in apertures in a collar c, 
which is placed vertically so as to face the ring, the apertures 
being equal in number to the balls, but of smaller diameter, so 
that the balls will not pass through them. At the other side of 
the collar ¢ the parts of the balle 6 which project through the 
apertures bear against a tightening-u ring F, F!, which is also 
grooved at /, /1 to receive the balls. The tightening-up rings F, 


screwed up by a nut G on the screw-threaded end c! of the spindle 
A. As the nut G is screwed up so as to tighten up the outer ring 
F!, it pushes the box C tow the cap B at the inner end of the 
spindle, and thus tightens up to the required extent the ring E, 
which carries the inner circle of balls the corresponding 
tightening ring F which becomes pushed against the cap B. 
There is a ring d, d' screwed into the interior of each end of the 
box C to retain the balls and their holders E, E' when the axle 
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box is dismounted. Fig. 2 represents an axle-box having one sup- 
plementary circle of balls at the end of the spindle. Fig. 3 shows 
an axle-box in which two such nn may cape A circles of balls are 
employed. The balls of these circles bear against inclined sur- 
faces m, n, respectively, of two rings, the one of which K is 
around the end of the spindle A, and the other O inside the box C. 
In other respects the modified arrangements are similar to that 
described with reference to Fig. 1. (Accepted June 24, 1896). 


MISCELLANEOUS, 


13,826. C. Baseien, On ton, Lancaster. Manu- 
facture of Nitric Aci {1 Fig.] July 19, 1895.— According 
to this invention the process of distillation of the nitrate of soda, is 
conducted in vacuo, and at such a temperature, that impurities 
are not yielded, or given off, with the acid vapours distilled off. 
It is found that in order to obtain a practically theoretical yield 
of commercially pure nitric acid from nitrate of soda, it is neces- 
sary to employ certain conditions of temperature, such as will, on 
the one hand, enable the whole, or practically the whole, of the 
nitric acid to be obtained, but which will, on the other hand, not 
cause impurities to be liberated or formed, and passed off with the 
acid. The vessel in which the nitrate of soda is, with sulphuric 
acid, subjected to distillation in vacuo is submitted to a a. 
rature from 170 deg. to 190 deg. Cent. This heat may be applied 
for instance by direct fire heat, or by means of superheated steam. 
To protect the pump or exhausting device from any acid which 
might escape condensation, there is or are provided, between the 
pump or exhausting device, and the other parts of the apparatus, 
a tower or towers, or vessel or vessels, containing water or an 
alkali, or alkaline earth, such as will intercept any acid; or there 





may be used first a tower or vessel, into which water is or 
sprayed, and then a tower or vessel containing an alkali or alka- 
line earth. The accompanying drawing represents diagram- 
matically an arrangement of apparatus suitable for carrying this 
invention into effect. The nitrate of soda and acid are distilled in 
the still A, which is heated by a furnace beneath. The vapours 
pass from the still into a receiver, and therefrom through a cooling 
coil in the vessel B, and thence through receivers C, and through 
another cooling coil in the vessel D, and thence into the receivers 
E' to E6 alternately with and without liquid contained therein, the 
vapours passing into the liquid by the inlet pipes depending there- 
into. The liquid in the vessel E? is a strong solution of sulphuric 
acid to absorb nitrous fumes which may have escaped conden- 
sation. The liquid in the vessel E4 is water to absorb further 
gases, and the liquid in the vessel E6 is an alkaline solution 
(caustic soda) to absorb any further gasee. The vapours then pass 
into and up through the tower F containing coke or the like down 
which an alkaline solution (caustic soda) passes to absorb the last 
traces of gases. The air pump, or other exhauster, is attached to 
the outlet pipe f from the tower F, and owing to the arrangement 
is protected from injury by acid. (Accepted June 24, 1896). 


13,890. E. Lambert, Paris. Printing Machines. 
{5 Figs.) July 20, 1895.—This invention relates to a construction 
of ecm d rinting machine having a single cylinder and a 
reciprocating table carrying two formes, the table being provided 
with pistons working in air cylinders so as to deaden the shock 
when it reaches the extremities of its stroke. This air buffer 
arrangement is applicable to reciprocating printing tables gene- 
rally. The operation of the machine is as follows: Assuming the 
forme tables M and M! to be approaching the extreme of their 
stroke to the left, the feed table 17 carrying the sheet to be 
printed is down, and the 5 pecaped is still turning like the hands of 
aclock. The grippers /' have turned to meet the edge 32 of the 
cylinder slot and the grippers / are in the position 33. The sheet 
is at the end of the stroke, caught between the grippers /, /l, the 
grippers 7 having then closed down on l'. In the reverse move- 
ment the sheet is carried round and impressed on the forme N', 
the roller ¢ of the grippers / rolling outside the circular rib s. When 
the sheet is free from the tape rollers 9, 10, 11, its rear edge being 
then at 36, the roller q has reached the sliding piece u, which 
descends to the position ul, causing the grippers / to turn back 
towards the edge r of the cylinder slot. The grippers /' return 
with J still holding the sheet and drawing it onwards so as to 
release it from the part 37 of the cylinder, while the rear edge of 
the sheet moves away from 38 to the position 39. Before the 
complete stroke of the tables to the right, a tym sheet has 
been placed on the table 16, and the a still holding the 

rinted sheet, comé to bear on 7, thus gripping the tympan sheet. 
he cylinder then returns in the direction of arrow 40, and the 
rollers 22, 23 take the position 24, 25, the rear edge of the sheet 
moving to the tapes 26, which draw it alongthem and the tapes 30, 
while its front edge is still held by the grippers. The sheet is then 








F", that is to say, one at each end of the box appropriated to the 
corresponding circle of balls b and their supports E, E! are | 


drawn back from the tapes 26, 830 and passed between the cylinder 
and the forme N, receiving the perfecting impression. A little 


before the end of this stroke the roller 7! meets the cam piece § 
opening away the grippers /' and leaving the sheet free between 
the cylinder Q and the rollers 9, 10,11. Then the roller q which 
was inside the rib ¢ meets the slide ul, which, rising, moves the 
roller q, raising the grippers / so as to leave the tympan sheet as 
well as the printed sheet free, and to take a fresh sheet from the 
table 17. e cylinder then returning in thedirection of arrow 35 
brings on the fresh sheet, while the printed and tympan sheets 
are carried to the roller 11, and the rollers 22 and 23 are then in 
position to carry them on by the tapes 26 and 30 to the delivery 
table 29, During the operations described one of the formes is 
raised for printing when the tables move in the one direction, the 










other forme being then lowered, to be raised in its turn when 
the tables move in the opposite direction. In order to prevent 
shock as the tables complete their stroke and to accumulate 
certain force to start them in the opposite direction, the carriage 
F has on each side forks R, R' embracing piston-rods S, S', each of 
which has at each end a piston T, T’ which work in the cylinders 
D, D', which have their upper sides open from F! to F!" but else- 
where are closed. As the tables approach the ends of their stroke 
the air in the parts /, f! of the cylinders is compressed, opposing 
the movement of the tables, and then at the beginning of the 
return stroke the compressed air aids their movement. (Accepted 
June 24, 1896). 

15,360. T. L. Sritieee, New York. Production of 
Calcium Carbide. [1 Fig.) August 15, 1895. (Date under 
International Convention, January 16, 1895.)—Very finely divided 
coke and lime, mechanically reduced to a pulverulent condition, 
are mingled thoroughly mechanically in the proportion of 35 per 
cent. of coke and 65 percent. of lime. The mixture is then sub- 
jected to the action of the electric current in a furnace such as 
that shown, in which A represents an inclosing brickwork ; B an 
internal lining, preferably of carbon; C one of the conducting 
poles, by preference of broken carbon; D a removable pole of 
tome Lg carbon ; E a tap-hole for removing the melted pro- 
duct if desired ; F adjusting mechaniem for raising the carbon 
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pole D; and G an alternating current dynamo, which may there- 
fore be made commutatorless. In starting this furnace the carbon 
pole D and the conducting bodies C are connected to the poles of 
an alternating current dynamo having a mean potential, and 
sufficient amperage to produce the amount of material required, 
having regard to the size of the furnace. By reason of the alter- 
nation of the current, a feeding-in of the mingled lime and 
carbon between the poles is effected to an extent which does not 
occur when a direct current is used. The mass of molten calcium 
carbide which forms beneath the elevating pole is itself a good 
conductor of electricity, and can be built up from the bottom to 
any desired height without preventing the operation of the procets. 
(Accepted June 24, 1896). 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





AMERICAN RaILRoAD Burtpine.—The ney of new 
railroad built in the United States in the first half of this 
year was 717 miles, as compared with 620 miles in the 
corresponding period of 1895; 493 miles in the corre- 
sponding me Sa of 1894; 1025 miles in the correspond- 
ing period of 1893 ; 1284 miles in the corresponding period 
of 1892; 1704 miles in the corresponding of 18%1 ; and 
2055 miles in the corresponding pericd of 1890. It will be 
seen that construction is still proceeding at a materially 
slackened rate. No new lines have been built this year 
in Arizona, Iowa, Kansas, Minnesota, Missouri, Okla- 





homa, South Carolina, and Wyoming. 
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THAMES BRIDGES.—No. XLV. 

108. — Parker's BripGE, NEAR KEMBLE, 

KrEMBLe isa pretty village, more than 50 miles 
from Oxford, and standing on a low hill some dis- 
tance from the river and the bridge, illustrated on 

age 244. It is made with two arches, each cf 
10 ft. span, and separated by a pier 2 ft. thick with 
a small cutwater on the up-streamside. The road- 
way is 19 ft. 6 in. wide, and there is no footpath ; 
as is geen on the engraving, there is no parapet, 
but a post aud rail fence protects the traffic. The 
structure is less than a century old, since there is 
an illustration in Boydell’s ‘‘ Book of the Thames,” 
showing a gangway of oolitic slabs supported by 
rough stone piers ; the cattle in the middle of the 
stream, shown in the old picture, suggest the 
shallow depth of water prevailing here. The present 
bridge carries the high-road that runs from Kemble 
to Ewen, a bridge near which, and bearing the same 
name, we illustrated in a recent issue. It is need- 
less to say that there is but little traffic to Kemble ; 


the ancient village is probably even more sleepy | 


now than in the time when its name was inscribed 
in Domesday Book. The distance from Oxford to 


|gine, which has been in service since about 
/ 1850, was constructed by Mes:irs. Thomas and 
|Co., of Charlestown Foundry, in Cornwall. It is 
of the Cornish type, with vertical steam cylinder 
'40 in. in diameter and 9 ft. stroke ; the beam is 


'plates of a discarded boiler ; on the surface thus 
obtained, stones and earth are piled, to raise the 
level to that of the road on each side. The pump- 
ing station at Thames Head was erected about 50 
|years ago to raise water from the springs that 
constitute the true source of the Thames, for 
maintaining the level in the Thames and Severn 
'Canal, which was constructed in 1789. At this 
place is situated the summit level of the canal, and 
to collect the water a well 14 ft. in diameter and 
;about 60 ft. deep was sunk. For many years the 
pumping station has been of but little service, on 
account of the canal falling into disuse, but as it 
|is now intended to restore the navigation, the old 
‘engine is being repaired, and will probably 
|be set to work again before long. The en- 


30 {t. long and the pump cylinder is 30 in. in dia- 
meter and 9ft. stroke; the steam cylinder is 
jacketed and the cut-off is about half-stroke, the 
steam pressure varying from 10 lb. to 20 lb; 
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THe Source OF THE THAMES, 


Kemble Bridge, measured on the river, is 52} 
miles. 


109.—Roap Bripce anD GREAT WESTERN 
Rattway VIADUCT. 


Nearly three-quarters of a mile above Parker's 
Bridge occurs the picturesque combination shown 
on page 244, where an ancient two-arched structure 
is overshadowed by a modern viaduct that carries 
the Kemble and Cirencester branch of the Great 
Western Railway over the river. The road bridge 
is of rough and massive masonry, and is built with 
an invert to each arch. It is, in fact, rather a 
covered way than a bridge, for it follows the 
bending course of the channel for a distance of 
120 ft., and the railway bridge rises out of this 
extended platform. The railway bridge has a 
brick arch measuring 25 ft. on the skew and 
23 ft. on the square; the height from the road 
level to that of the springing of the arch is 
12 ft. 6in. The remainder of the bridge, includ- 
ing the parapet and wing walls, is cf masonry set 
in courses 12 in. deep. 


110.—Occuration Brincz, THames Heap 
Pumpine Sration. 

With the foregoing, the bridges over the Thames 
terminate, although there are two other crossings 
of what is now an insignificant brook, more often 
dry than flowing. The first of these is on the 
grounds belonging to the Thames Head pumping 
station, where the distance to be spanned is only 
4 ft. A rough pile of stones on each side forms the 
abutments, and on these rest a number of old cast- 








iron firebars, supporting as a platform the rusted 





the average working speed was eight or 10 strokes 
per minute. During the many years that the water 
was thus diverted from the river, the mills between 
this point and Ewen gradually disappeared, but, as 
said just now, no pumping has been done of late 
years, and for along while the highest section of 
the Thames and Severn Canal has been used for 
grazing purposes. 


111.—BrincE UNDER THE Foss—Eway at THAMES 
Heap. 

Although but a masonry culvert 3ft. 6 in. in 
diameter and 29 ft. long, this, the first channel 
that directs the infant stream, must be included in 
our series ; it runs beneath the ancient Roman 
road known as the Fosseway, and is scarcely visible 
in our illustration ; its use is intermittent, depend- 
ing upon whether any water is flowing, or whether, 
as is so o‘ten the case, the springs are dry. 

The engraving above shows the alleged birth- 
place of the Thames, though this may be ques- 
tioned, since several springs combine to make the 
actual source. The spot is about four miles west 
of Cirencester, near the Tetbury station on the 
Gloucester and Cheltenham branch of the Great 
Western Railway. It is in the Kemble meadows, 
where several springs rise, and these, after spreading 
over extensive watercress beds, unite beycnd ina 


small brook ; the well that supplied the water for the | 7p 


Thames Head pumping station being a few yards 
above in the same meadow. ‘ Above the Kemble 
springs, during the greater part of the year, no water 
is visible, and it is only after long and continuous 
rains that it becomes evident. It is this higher 


popularly at all events, as the actual Thames Head. 
About 150 yards north of the pumping station is 
the Bath-road, or Roman Fosseway, three miles 
west of Cirencester, and 30 miles east of Bath. 
For a distance of three miles this ancient Fosase- 
way here marks the boundary between Wiltehire 
and Gloucestershire. Across the Roman road is 
the parish of Coats, which gives its name to the 
Cotswold Hills, and in the meadows of this parish, or 
rather in that known as Trewsbury Meadow, from 
a Roman camp of the same name, is situated the 
Thames source illustrated by us. The camp is well 
marked ; it is about half a mile in length, and the 
width is 110 yards. The Thames and Severn Canal 
forms the eastern boundary. A depression along 
the centre of this camp, marked by a broken line of 
trees, indicates the track of the usually dry water- 
course, the commencement of which is difficult to 
find. The illustration shows the exact spot ; the de- 
pression under the ash-tree in the foreground of the 
picture marking the birthplace of the famous river ; 
it is almost always dry, but the presence of the loose 
and water-washed stonesindicates an occasional flow. 
But though it so seldom rises above the surface, 
the water lies a few feet below in relatively con- 
siderable quantities, and often finds its way 
through the culvert under the Fosseway already 
described. 

Little or no change seems to have affected the 
source during the 350 years which have elapsed 
since Leland thus wrote of it: ‘‘ Where as the 
very head of Isis* is in a great summer drought, 
there appeareth very little or no water; yet is the 
stream served with many of springs resorting to 
one bottom.” 

Thames Head is about 54} miles from Oxford 
by the river’s course. It is a picturesque spot, 
and the interest of the place is enhanced by 
the close proximity of Trewsbury Camp. The 
summit of this Roman work is about 70 ft. 
above the level of the meadow,t it is encom- 
passed by a double dyke; the slope descending 
from the level area above is now covered with 
wood, and by its foot is Thames Head. Boydell 
writes of the spring as rising in a well of about 
30 ft. deep. In his time, a hundred years since, it 
was more easily found than at present, for it was 
inclosed within a loose stone wall 8 ft. high. There 
was also a pump for raising the water, and in the 
engraving which accompanies the description a fine 
flush of water overflows the stone trough placed 
there for cattle, while three travellers in old- 
fashioned guise stand by, greatly interested in the 
time-honoured source. Probably artistic instinct 
embroidered actual fact in this picture. 





The work we undertook nearly two years ago is 
finished, and we must confess to some sense of 
regret in abandoning a task that has been full of 
interest, and possessing not a little novelty. The 
Thames is but a small river, compared with the 
mighty streams of some other countries, but we 
can claim for it that it is the most famous river in 
the world. Within the short 200 miles that sepa- 
rate the latest triumph of the bridge engineer—at 
the Tower—from the culvert that passes beneath 
the Roman highway, there is scarcely a mile that 
is not eloquent with history, whilst every town 
along the banks has played its part, more or less 
conspicuously, in the events that have made Eng- 
land famous for a thousand years. Looking still 
further back, the relics of the Roman conquests, with 
the monumental works that followed them, and those 
of the more peaceful labours of the Saxon occupa- 
tion, are met with from the Tower to the source. 
Not only has the destructive (and constructive) art of 
war left its signs upon the river banks ; literature, 





* This appears to be the first mention of the river as 
the Isis. he Anglo-Saxon Chronicle—quoted in our 
reference to Cricklade—shows the earlier name to have 
been Tamese, of which the meaning, according to philolo- 
gists, is broad water (tam = broad, and ese, drived from 
esk, = water or river). The latter half of the name when 
put into Latin easily became Isis, and as in that form it 
would naturally please the classics of Oxford, of whom 
was Leland, the conjecture does not seem extravagant 
that the alternative name of the Upper Thames thus 
originated. The supposition, advanced as a fact by 
Stowe and Camden, of Elizabethan time, that the name 
hames is compounded of the names Thame and Isis, and 
does not belong to the river until after the confluence of 
those streams, does not on examination appear tenable. 
Were it accepted, it would be the sole example of a con- 
fluence of rivers being represented by a confluence of 
names. f 

+ About 40 





source which isillustrated above,and which is known, 





ears since Trewsbury Hcuse was built on 
the upper level. 
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science, and the peaceful arts, have their memen- 
toes as well, inseparable from many historic dwell- 
ings, and ancient towns. Upon the lower river, 
too, some of the famous engineers of England have 
given us long-enduring monuments, notably Rennie 
and Brunel, not to speak of the more recent 
workers in iron, Page, Fowler, Hawkshaw, Baker, 
Wolfe-Barry, and many more. 





MODERN THEATRE STAGES.—No. XV. 
By Epwin O. Sacus, Architect. 


Woop anv Iron Staces.—THe ScHWERIN 
THEATRE. 

In the illustrations of the stage machinery of the 
Schwerin Theatre given in our two-page engraving 
this week and on page 232, I present a type of stage 
somewhat common in Germany, and representing 
the transition state between the stages constructed 
entirely of wood and those built up solely of iron. 
Wood is yet used throughout the ‘‘under machi- 
nery ” at Schwerin, but everything above the level 
of the stage floor is of iron, with the exception only 
of the spaced floor boards of the ‘fly galleries.” 
The example hence specially calls for attention in 
respect to the ‘‘ upper machinery,” in which there 
are many new features for those who have only 
followed this series of articles on the subject. The 
example also merits special attention, as one of the 
first instances in which the great stage mechanic, 
Herr Lautenschliiger of Munich, was enabled to use 
iron for part of his construction. The example hence 
served asa basis for the many more advanced stages 
this great expert designed on later occasions. 

How it came that only the ‘‘ upper machinery” 
is of iron at Schwerin, or, to be more exact, how it 
happened that iron was introduced at all in this 
building, will be explained by the fact that the 
theatre was burned down in 1882, when on the 
night of April 16 a conflagration destroyed practi- 
cally everything in the old block. As usual, directly 
there has been a destruction of property in this 
way, some effort is made to prevent a repetition of a 
similar catastrophe, and as the fire on a stage gene- 
rally first affects the appliances above stage floor 
level, special care was taken that here at least fire- 
resisting materials were primarily to be used. For 
so late a date as 1882 the improvements might, 
however, well have been of a more advanced kind. 

I have found it advisable in these articles in 
dealing with the various types of stage construction 
to first examine the arrangement of the stage floor 
as such, and detail the divisions into which it was 
split up. I propose following the same course in 
this instance. In the first place, the plan of the 
stage (see Fig. 210, on page 232), though the insti- 
tution is essentially a German one, shows an adop- 
tion of the French system of arranging the counter- 
weight boxes some distance from the side walls, 
instead of close up against them. This location of 
the counterweight boxes allows for the provision of 
six small scene docks each side of the stage, into 
which the ‘‘ wings,” small pieces of scenery, ‘‘ros- 
trums,” &c., can be rapidly removed. There is a 
dock for each sequence of traps, so that the wings 
belonging to each ‘‘entrance”’ can always be kept’ 
in the dock opposite the entrance, and there is no 
confusion or delay in finding and fixing the right 
piece or part of a scene. Such docks, as will be 
remembered, are to be found on a very large scale 
at the Paris National Opera House. 

The sequence of the traps, as will be seen from 
the stage-floor plan, Fig. 232, is based upon the 
German system, of whicn I have presented various 
examples when speaking of the German wooden 
stage. First, there are next to the proscenium 
opening two slits (kulissengassen) for the travel- 
ling chariot and poles which support the painted 
curtain wings used to regulate the width of the 
proscenium opening in accordance with the require- 
ment of each particular scene. As I have already 
remarked, when speaking of Professor Herkomer’s 
movable proscenium, the epening or ‘‘sight” 
required to frame in the picture of the interior of 
the cottage, should be much smaller than that re- 
quired for a ball-room scene in a palace ; other- 
wise all idea of scale is entirely lost. Where a dif- 
ference is not made in the opening, the kitchen has 
to be painted as large as the palace saloon, the 
details of the kitchen having all to be exaggerated, 
or that of the ball-room diminished, whilst the 
figures which move on the stage are the same for 
each scene. It is true that we are used to ridiculous 
anomalies of this kind on the stage, but they can be 
avoided with the most elementary appliances. It 





is not essential, as I have already explained, to have 
a movable proscenium on Professor Herkomer’s 
lines, in which the outer ‘‘ frame” expands, or 
vice versd, The simple device such as seen here, 
with the aid of two chariots and a ‘‘ border,” prac- 
tically gives us the required effect if properly 
manipulated. Thetwo slits, with their chariots and 
curtains, are the essentials of the elementary make- 
shift of a movable proscenium, and until we have 
something better, this method of changing the 
framing of a stage picture will have to satisfy us. 

After these two chariot slits comes one of the 
wide openings known as the “bridge slider” in 
England, as the ‘‘rue ” in France, and the ‘‘ versen- 
kung” in Germany. This trap, in a length rather 
less than the measurement of the proscenium 
opening, is in this instance divided into seven sec- 
tions, each of which can be removed separately, to 
make one or more small openings, and all of which 
can be moved simultaneously to leave one large 
opening. When these sections of the floor of the 
trap are removed separately, they can be replaced 
by a framed piece of floor, with an oval or round 
opening large enough for a body to pass through 
from below. Any one of these seven sections can 
be so replaced, and a movable or framed trap some- 
what similar in construction to the English ‘‘ star” 
or ‘corner ” trap is then placed under the opening 
for raising the person through the stage. This 
‘trap’ travels from side to side of the ‘‘ versen- 
kung,’’ and can be easily placed at the centre or on 
either side of the stage, as required. It is framed 
in wood, and the object to be raised is balanced by 
counterweights in the same manner as in the 
English ‘‘star” trap. The name this appliance 
goes by on the German stage is ‘‘ transportable 
versenkung,” and it is much used, even for raising 
pieces of furniture, &c., where a quick change of 
scene prevents much porterage. 

I have said that the ‘‘versenkung” is divided 
into seven parts in a distance rather less in length 
than the measurement of the proscenium opening. 
These seven sections are made to slide under four 
other sections on each side of the stage, which also 
in their turn can be removed when occasion arises 
to have an opening in the stage floor of greater 
width than the proscenium opening. This would, 
of course, be only in exceptional cases, the actual 
working part of the ‘‘ rue ” being the seven sections 
first described. When the scenic artist, however, 
wishes to move bodies of men quickly up on to the 
stage, representing their approach, for instance, 
to be up a ravine, these side slabs would have to 
be removed to allow head room for those who are 
marching up the gradient. 

Following the first ‘‘rue” comes the ‘‘ slider ” 
(English), ‘‘trappillon” (French), or ‘‘ cassetten- 
klappe”” (German), the floor of which is divided 
into six sections, which, when removed, leave an 
opening in the stage somewhat greater in length 
than the measurement of the width of the pro- 
scenium opening. The ‘‘trappillon” is used for 
the passage of framed scenes to be raised from 
below by means of ‘‘sloats’’ or ‘‘ cassettes,” the 
opening being created by the sections of the floor 
being removed. Asa rule, on German stages they 
work on hinges, and do not slide sideways. 

Passing up the stage from the front towards the 
back wall, after the trappillon, we come toa series 
of three slits for seven chariots and poles, followed 
by a ‘‘rue” and a ‘‘trappillon.” In this sequence 
the first four sets of traps are planned; then a 
change occurs, for the fifth ‘‘ trappillon”’ is made 
much wider than the four front sliders, in fact, 
nearly double the width, and it is employed for 
other purposes than the raising of framed flats. 
The different usages of these openings I shall 
describe when dealing with the under machinery. 
Behind the fifth ‘‘trappillon” there are two 
chariot slits instead of three; these are followed 
by a ‘‘rue,” then by a sixth “‘trappillon,” which 
is also a wider one, then again by two chariots, and 
lastly by two ‘‘rues,” one of which is wider, and 
the other narrower, than the six ‘‘ rues” preceding. 

Behind the whole series of traps is a roomy back 
stage used for a space in which to set a 
for scenes requiring greater depth of perspecti¥e. 
This back stage has an opening greater than that 
of the proscenium frame, and is arched over at a 
height sufficient for any cloth in use at the theatre 
I am describing. In this instance we do not, how- 
ever, find any sequence of traps, &c., continued 
through the back stage. 

Having seen the particular arrangement of the 
stage floor, I must now describe the ‘‘under ma- 





chinery” below the stage, which, as I have already 
observed, is executed entirely in wood, no modifi- 
cation having even been made in respect to the 
main supports, the whole of the uprights and fram- 
ing of the stage floor being of oak. There are heavy 
wooden joists between each trap and the next, as in 
the English wooden stage, passing from side wall to 
side wall, and on these joists reat the narrow strips 
of floor board which are the only fixed portion of 
the stage. Each joist is supported by seven wooden 
posts which rest upon continuous sole-pieces run- 
ning from back to front in the basement. The 
mezzanine floors are supported upon joists on 
brackets bolted to these upright wooden posts. It 
will be noticed on reference to the longitudinal 
section that where groups of ‘‘ chariot slits” occur 
only the two outside uprights are carried down to 
the basement or cellar level, the intermediate posts 
being supported by cross-pieces between the outside 
posts at the second ‘‘mezzanine”’ level. The 
object of this is, as will be seen, to allow room for 
the big drums which occupy the space of the cellar 
floor. There are five rows of these drums in the 
cellar level. 

I have already referred to the English trap or 
‘transportable versenkung” used in connection 
with any section of a ‘‘rue.” The transverse sec- 
tion (Fig. 208, on the two-page engraving) 
shows how this trap can be moved on rails along 
a platform called the ‘‘ versenkungtisch ” under the 
whole length of the first ‘‘rue.” The manner in 
which this trap is worked can also be clearly seen 
by the transverse section, for at the side in the 
first mezzanine are placed the “‘ versenkungvalzen”’ 
or drums and shaft which are worked by a crab or 
windlass, 

There are two ‘‘mezzanine”’ levels and a cellar 
floor to this stage, and in the first mezzanine run 
the tramlines of the chariots from side to side of 
the stage. These tramlines are of iron, bolted to 
wooden joists. The framework of the chariots 
themselves—‘‘ coulissenwagen,” as they are termed 
—is constructed of iron and run on iron wheels, the 
poles drop into iron sockets, they are furnished 
with iron angle-pieces for clipping on the wings, 
and with iron stepping-pieces to allow the stage 
hands to climb up them to fix the scenery. There 
are two ‘‘ coulissenwagen’”’ to each chariot slit, and 
each is provided with two poles. Each chariot 
can traverse the full width of the stage. We do 
not find the ‘‘ladders” of the French chariots on 
the German appliance, nor do we find three chariots 
to each slit of which one is a smaller one used for 
fixing trees and other individual ‘‘ pieces.” 

The first four ‘‘trappillons” are used for the pas- 
sage of framed scenes by means of sloats or cassettes. 
On the transverse section a sloat is shown in detail. 
It consists of a wooden ‘‘ box” and wooden tongue 
raised by ropes passing over pulleys at the top on 
both sides. These ropes then pass down to the long 
drums and a shaft in the basement When the shaft 
revolves it gathers up the ropes of the ‘‘cassette;” 
the tongue upon which the scene is fixed is then 
raised through thestage. As many ‘‘cassettes” are 
used to each trappillon as the weight and size of 
each individual piece of scenery requires, and careful 
consideration is demanded before the adjustment of 
the ropes and weights can be decided on. 

The fifth ‘‘trappillon,” asThave already remarked, 
is wider than the front four; this is furnished 
with a piece of mechanism known as the ‘‘ cassetten- 
flugwerk,” which is a development of the ‘‘cassette,” 
and consists of a wooden box, out of which rises a 
wooden post or ram supporting a small platform. 
The ‘‘ cassettenflugwerk,” which is shown on Fig. 
208, on our two-page engraving, is mounted upon 
wheels running in the basement upon tramlines, by 
which means it travels from side to side of the stage. 
The object and use of the ‘‘ cassettenflugwerk ” is to 
raise a person or piece of scenery up from the stage 
level to any required height. By increasing the 
number of these traps, ranges of figures can be 
grouped in a scene, and can be moved up and down 
as required. Such mechanism as this is of immense 
value in such spectacles as the pantomime trans- 
formation scenes or in large spectacular ballets. 
The ‘‘cassettenflugwerk ” is built up entirely of 
wood ; it is raised and lowered by means of the 
drum and shaft in the basement. It is interesting 
to note this primitive form in wooden construction 
used to raise objects above the stage level, as the 
requirements of the ‘ cassettenflugwerk ” may be 
looked upon as having influenced the hydraulic 
stage, where the raising of various parts above 
the floor-level forms one of the chief characteristics 
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of the conception; but I must speak of this in 
the proper place, and in due course. 

Five rows of ‘‘ rues,” that is, the second to the 
sixth inclusive, are furnished below with bridges. 
framed up in wood as in the English stage, but 
differing therefrom by the further development of 
a rising platform or ‘‘ table trap” within the 
bridge. On the longitudinal sections (Figs. 209 
and 211) will be seen the details of these bridges. 
They can be lowered to the basement and raised to 
the stage leve], and when in the latter position the 
table trap can be lifted out of them to hold any- 
thing up above the stage level. Although this under 
machinery is constructed in wood, yet I cannot but 
point out that the developments are such as to fore- 
cast many of the characteristics of the more perfect 
iron stages of later date. In the details of the 
Schwerin stage Herr Lautenschliiger already showed 
the direction his inventive mind was taking. 

I now pass to the machinery above the stage, the 
entire construction of which is in iron. In the 
first place, the partitions dividing the six rcene 
docks already referred to, consist of light skeleton 
iron frames, which at the same time partly support 
the first fly gallery floor. There are four tiers of 
fly galleries and two deep built-up girders at the 
level of the third tier, which pass from the back 
to the front wall of the stage forming the main 
support for the lower three. As will be seen from 
the illustrations, the three fly galleries are practi- 
cally hung from this girder in the same manner as 
the fourth fly gallery is hung from the gridiron. 

Each tier or level of the flies is connected with 
the others by means of iron staircases, and the top 
level is provided with flying bridges from side to side 
of the stage. These bridges are hung up from the 
gridiron floor above, and there are the same draw- 
bridges at each end as I have already described. 
There are seven hanging bridges, i.e., one over 
each “‘ rue.’’ On the floor of the second fly gallery 
is placed the adjustment for fixing the top of the 
panorama drum. The longitudinal section shows 
three of these drums, but there is provision for 
six on each side of the stage. Each drum revolves 
on an iron pin in an iron base socket. The drums 
on either side of the stage are connected by an iron 
batten on which the panorama travels. 

The two large wheels on either side of the grid- 
iron floor are used for working the panorama, and 
they are called the ‘‘ panoramazug.” 

There is only one gridiron floor in this theatre, 
and upon this floor are three series of shafts with 
drums for raising and lowering the scenery, gas 
battens, &c. Now these drums differ materially 
from any which we have seen in the examples of 
stage machinery already illustrated in these articles, 
for instead of the heavy and clumsy wooden drum, 
taking up so much valuable space, we have a light 
wheel of iron construction, with iron spokes, and a 
groove in the rim over which the ropes run. The 
centre drum and shaft are for working the hang- 
ing scenery, the ropes from which are collected 
over from pulleys in the gridiron floor to a centre 
pulley hung from the roof principal ; from thence 
the ropes are passed on to the shaft. The shaft is 
made to revolve by the rope on the iron drum 
passing down to the windlass and counterweights 
in the flies. 

Immediately under the gridiron floor is hung a 
tramline upon which run the wheels of the tra- 
veller or ‘‘ flugwerktraverse.” This is a suspended 
framework of iron, which by means of an arrange- 
ment of cords can be made to travel backwards and 
forwards across the stage at any height, can be 
raised from the floor at one side to the gridiron at 
the other, or can take any straight or curved line of 
flight desired. 

_ With the Schwerin Theatre, which, by the bye, 
is a Court playhouse, I shall close my series of 
examples showing ‘‘ wood and iron ” stages, and it 
will have been observed that in every instance so 
far the motive power for the stage mechanism de- 
scribed was manual labour. The first group of 
stages, which I classified under the heading of ‘* The 
Wood Stage,” and the second group, which had 
the title ‘The Wood and Iron Stage ” showed no 
exceptions in respect to motive power, though I 
should add that there have been a few isolated 
Instances in which hydraulic or steam power has 
been provisionally introduced into wooden stages 
with the view of moving unusually cumbrous weights. 
In these few instances the special appliance must, 
however, be regarded simply as a special lift, or 
ram, having no connection with the general system 
of the stages for which they were provided. As I 
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employed. I further introduced headings in accord- 
ance with the kind of power employed: (a) 
‘* Manual Labour,” (b) ‘‘ Hydraulics,” (c) ‘* Elec- 
tricity.” Imadea point of observing that steam 
was not of sufficient importance in stageland 
as to require a separate heading. Whilst in the 
two groups so far under consideration practically 
only manual labour was used, the third group, 
which is the most important in a series treating 
of modern stages, will present all the three kinds 
of power enumerated, for it does not follow, 
as is commonly supposed, that the iron stage is 
solely worked by hydraulic or some other more 
complicated power than manual labour. I grant 
that the iron stage has primarily been asso- 
ciated with hydraulics, and I will go so far as 
to say that the first iron stages showed few, if any, 
appliances worked by manual labour ; but the ten- 
dency of late has, if anything, been to avoid ex- 
tremes, and manual labour has been retained for 
working the more elementary parts of iron stage 
mechanism, and in many instances, more especially 
in the smaller stages, manual labour is actually the 
only power used. In the chapters which follow, 
all of which will have as a general heading ‘‘Iron 
Stages,” we hence also not only find the sub- 
headings (1) ‘‘ Manual Labour,” (2) ‘‘ Hydraulics,” 
and (3) ‘‘ Electricity,” but also such combinations 
as (a) ‘*Part Manual, part Hydraulic,” (b) ‘‘ Part 
Manual and part Electrical,” and (c) ‘* Part Hy- 
draulic, part Electrical, and part Manual,” These 
combinations are primarily due to the various 
purposes of individual stages, and when the ex- 
amples I present are under consideration, it will 
be well to refer to my second article, where the 
different requirements of stageland are defined in 
some detail. I should here at once add that the 
first iron hydraulic stage was designed for stages of 
somewhat larger dimensions than the average size. 

Before leaving the more elementary examples of 
‘* wood and iron” stages, I would, however, wish 
to call attention, with the fewest possible words, to 
the systems of lighting generally adopted in the 
German theatres which have been under considera- 
tion. I have, so far, only had occasion to mention 
some of the appliances used on the English 
wooden stage, and I shall yet have ample oppor- 
tunity to enter into the various general questions 
of lighting in a future chapter. Here I only 
wish to supplement the few remarks already made 
in consideration of the foreign examples. Generally 
speaking, gas must be considered the usual illumi- 
nant of ‘‘ wocd and iron” stages in all countries. 
The electrical appliances are not only the exceptions, 
but have mostly been introduced individually, and 
form no distinct part of the design, as they do in 
the more advanced examples of stage mechanism. 
Similarly the position of the illuminants in the 
‘wood and iron” stage are what I will term the 
orthodox positions in wooden stages of individual 
countries. In the ‘‘ wood and iron” example of 
this country, the D’Oyly Carte’s Opera House (now 
better known as the Palace Theatre), the position 
of the lights is practically the same as on the more 
commonplace wooden examples shown, and the 
same holds good with France and Germany. 

In Germany the main divisions of the gas system 
on the old wooden German stage are as follows : 

1. The lights on the stage floor level. 

2. The lights at the sides. 

3. The lights hanging from above. ? 

Of the lights on the stage floor level there 
are the footlights, or ‘‘rampe,” constructed and 
arranged very much on the same lines as the 
system so familiar in England to all playgoers. 
Where the stage ends in a straight line, the foot- 
lights are simply a row of Argand or fishtail 
burners, and where the stage front is curved, 
they follow the line of the front. The German 
type, as is the case with the English, has 
various arrangements for changing the colours 
of the lights thrown from the footlights by 
means of glass, talc, or other coloured mediums. 
In some cases the glass chimneys of the Argand 
burners are coloured, and then, to change the 
light, the white lights are turned down, and the 
red, green, or blue lights turned up. Where this 
system is adopted it means multiplying the burners 
unnecessarily, and a more economical method is to 
raise a sheet of coloured glass in front of the light. 





‘This is done by framing sheets of glass—red, blue, 





before the footlights by means of cords worked 


, from below the stage floor. 


The other lights which occupy the stage floor 
level are the ‘‘ ground lines,’ or rows of burners 
placed on the floor behind small pieces of scenery 
to light up the lower parts of the scenes behind and 
to prevent the footlights from casting the shadow of 
the intermediate pieces of the scene. For instance, 
suppose it is a landscape scene, and halfway up 
the stage there was depicted a field of corn, the 
top edge cut out in profile ; this would cast a shadow 
from the footlights on the back cloth unless a 
‘*ground-row ” were placed at the back of the corn 
to light up the cloth. These ‘‘ ground rows” are 
movable pieces connected with the mains by strong 
flexible leather gas hose covered with stiff wire to 
prevent the gas from being extinguished if the hose 
be trodden upon. They consist of a number of 
burners in a straight pipe, which should be laid on 
a metal bottom, backed with wood as a non-conduc- 
tor, and covered over with a strong wire basket hood 
the whole length. It is essential to protect the gas 
jets in the same manner ; but there is one risk, 
that anything falling on the wire netting would re- 
main on top of the gas jets till it fired, whereas if the 
jets were uncovered, it would fall in all probability 
below the flame of the burner. However, speaking 
generally, the risk of the naked gas jet is far greater 
than this, and things are, I am glad to say, seldom 
allowed to fall about on a well-managed stage. 

The second means of lighting is from the sides, 
and these ‘‘side lights” begin right on the pro- 
scenium wall, being attached to the wall at the first 
entrance on either side of the stage, and are called 
the ‘‘ proscenium lights”’ (or more commonly the 
‘* pro. lights”) the German term being ‘portal 
beleuchtung.” These side lights are carried up the 
stage on either side at each entrance between the 
wings, when they are called ‘‘ wing lights,” or in 
German ‘‘kulissen beleuchtung.” Further hang- 
ing lights are often attached to the back of scenes, 
hung up to them by means of a hook to illuminate 
the scenery behind and destroy shadows. All 
these hanging lights, proscenium lights, and wing 
lights commence at a height of 4 ft. 6 in. above the 
stage floor, and are carried up to a height regulated 
by the size of the stage. The weakest part of the 
lighting system is undoubtedly the proscenium and 
first entrance wing lights, for here congregate the 
majority of actors and actresses, the call-boy, 
prompter, and many of the staff crowding round 
and in close proximity to the lights. It is partly 
due to the inefficiency of these lights to illuminate 
from one side of the stage to the other that foot- 
lights have to be employed, but they also are used 
to destroy shadows under the chins and noses of 
the performers. Where hanging lights have to be 
used they are connected with the mains by hose in 
the same manner as the ‘‘ ground lines.” Gas 
mains run under the stage, and the connections 
are made through the stage floor by means of 
‘* water joints,” which prevent escape of gas at the 
connections ; they are arranged so that when the 
connections are uncoupled, the gas is automatically 
turned off in the mains. 

The ‘‘soffiten beleuchtung,” or hanging gas 
battens, complete the old system of lighting the 
German stages of this type. Like the English gas 
battens, they each consist of a metal pipe equal in 
length to the full width of the proscenium opening, 
hung from the gridiron by cords or chains. These 
pipes are fitted with a number of burners; over 
the back of them is a metal hood, the front face 
of which is whitened to make it reflect the light. 
In front of the gas jets are stretched wire guards 
on metal ribs to prevent the hanging cloths from 
coming in contact with the flames. The old method 
of changing the colours in the batten lights was to 
stretch a piece of coloured silk or other fine 
‘‘stuff” in front of the batten, and let the light 
be diffused through it; this was most dangerous, 
as the medium frayed out, became rotten with the 
heat, and highly inflammable. Glass media are 
now used. The various mains which supply these 
battens run along the floor of the fly gallery, and 
the connectious are made by means of flexible 
tubing, so that a batten can be lowered or pulled 
up when the gas is lit up. The means adopted for 
raising and lowering is the same as for the scenery, 
i.e., by means of working lines on drums, windlasser, 
and counterweights. 
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Fic. 211. Deraits or Stace or THE 
ScHWERIN THEATRE. 


The old method of lighting the battens was most 
highly dangerous, hanging as they do among the 
numerous cloths suspended from the gridiron. That 
method was a long cane with a piece of cotton 
steeped in spirits at the end. This cane often 
wobbled among the scenery, and set it on fire, and 
so to avoid this danger the flash light system was 
introduced. Every batten is now provided with a 
dual set of burners, the ordinary or illuminating 
jets and the flash jets. A pilot light is always kept 
burning, the flash light is turned on and the first 
burner neareat the pilot is lit ; the flame then spreads 
from burner to burner until the whole of the flash 
lights are alight. The a jets are then 
turned on and simultaneously lit, the whole length 
of flash jets is then turned out and the batten is in 
werking trim ; the pilot is never extinguished, so 
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that the batten may be lighted, turned cut, and 
relighted any number of times during the per- 
formance. Where fishtail burners are used in the 
footlights, the flash system is also adopted. 

To what extent the amount of light varies in dif- 
ferent plays will be seen from some disgrams (see 
Fig. 212, page 232) which the engineer in charge of 
the Schwerin Theatre, Herr M. Borman, has very 
kindly prepared for me, and which I give in con- 
nection with the gtage he so ably manages. The 














11. 


ordinary lighting, which would of course include 
the pilot-burners, where gas is the illuminant, can 
be distinguished from the special scenic lighting. 








THE DE DION AND BOUTON ROAD 
MOTOR. 
(Concluded from page 204.) 
Ir was with a vehicle of the kind described in 
our last article that Meesrs. de Dion and Bouton 











Fie. 13. 


obtained a conspicuous success in 1894, In this 
competition they were the first to arrive at Mantes, 
doing the 36 miles in 3 hours, so that they made 
an average of 12 miles an hour ; they were followed 
very closely by the Peugeot and Panhard-Levassor 
carriages. In spite of a series of difficult hills and 
bad‘ roads, and an unintentional detour, they 
traversed the 48 miles between Mantes and Rouen 
in 4 hours 10 minutes. They recorded a speed of 
15 miles an hour on some of the level roads, and on 
several occasions touched a maximum of 19 miles. 
The fact that they were able to ascend gradients of 
lin 10 ata speed of from 6 to 12 miles an hour 
sufficiently proved the efficiency of the machine. 

The same constructors ran another vehicle in 
this competition of a somewhat similar design, but 
not adapted for a traction engine; this carried 
six passengers, and weighed about 3000 Ib. in 
working order. It was mounted on a rectan- 
gular and strongly braced frame, and was fur- 
nished with a boiler similar to that already de- 
scribed, but having only some 14 square feet of 
heating surface, a capacity of about 6 gallons of 
water, and 18 rows of tubes. The ratio of gearing 
was 4.06 ; the small cylinder was 3.54 in. in diameter 
and the low-pressure cylinder 5.51 in., the stroke 
being 3.94in. About the same time Messrs. de 
Dion and Bouton built for one of their clients a 
carriage in which the driving wheels were entirely 
independent, each of them being driven direct by 
a separate steam engine without any intermediate 
gear. 

The Count de Dion was one of the most enthu- 
siastic organisers of the Paris to Bordeaux com- 
petition in 1895, and naturally his firm took part 
in the trials. They entered three vehicles for 
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competition ; one of these, called No. 1, was 
the traction engine which had taken part in the 
1894 trials, and which we have already described. 
For the second time this machine gave very excel- 
lent results, as it made the distance from Paris to 
Angouléme (280 miles) in 30 hours, but on account 
of various mi8haps it had to run very slowly from 
Angoul’me to Bordeaux (84 miles), taking, in fact, 
31 hours for this part of the journey, and not 
arriving until long after it had been ruled out of 
the competition. Their second vehicle, No. 2, was 
a four-seated break which was, in fact, a modified 
traction engine. The boiler, which was of the De 
Dion and Bouton type, had a heating surface of 
36 square feet, and was registered at 200 lb. per 
square inch ; it weighed 550 lb. As to the motor, 
it was a Woolfe engine, the moving parts of which 
were carefully counterbalanced. The cranks were 
set at an angle of 180 deg. ; the diameter of the 
high - pressure cylinder was 2.95 in., and that 
of the low-pressure 590 in.; the low - pres- 
sure cylinder was steam-jacketed. This motor, 
which weighed 336 lb., developed 11 horse-power 
at a speed of 800 revolutions. The engine was 
coupled direct to the shaft of the differential motion, 
on which were mounted two pinions for changing 
the speed, and which could be moved to and fro on 
the shaft; the movement of the differential gear 
was transmitted to the wheels by articulated shafts, 
such as those we have already referred to in de- 
scribing the traction engine ; sufficient water and 
coke could be carried for a run of 45 miles, and on 
a good road a speed of more than 25 miles an hour 
was obtained. 

Messrs. de Dion and Bouton anticipated great 
things from this carriage, and for the long run 
from Paris to Bordeaux they had provided only 
three changes of drivers, in order that the machine 
might be in as few hands as possible. Their hopes, 
however, were not realised, for although it made a 
better start than any of the other competitors, it 
only succeeded in running for 125 miles; after 
having passed Blois the transmission shaft broke, 
and the break was useless for the time being, but the 
machine did enough to satisfy the constructors of 
the soundness of their idea; it ran the 34.5 miles 
between Versailles and Etampes in 2 hours and 16 
minutes, making an average speed of 15 miles an 
hour over difficult country ; between Versailles and 
Blois the speed touched nearly 18 miles. 

The vehicle No. 3 was a tricycle driven by a 
petroleum motor; this was not seriously entered 
for competition, but rather to show a first effort of 
a new departure which the constructors have since 
followed with some success. At the present time 
Messrs. de Dion and Bouton are making prepara- 
tions to take part in the competition which is to be 
arranged for the autumn of the present year. They 
have a traction engine with considerable modifications 
in its design, with which they expect to run from 
Paris and Marseilles, and they have the intention 
of hauling with it one of the 40-seat omnibuses of 
the Paris Company, which is usually drawn by 
three horses. Fig. 10 is a general view of the 
engine attached to the omnibus. This type of 
vehicle is furnished with acompound engine, which 
can be worked up to 30 horse-power, and which 
is to be capable of hauling a load of 5 tons at a 
speed of 12 5 miles; the principal points of differ- 
ence between this machine and the other, which we 
have already described, lie in the great care which 
has been bestowed on the details, the precautions 
taken to secure the moving parts from dust, and 
the oil bath in which the engine works. The water 
supply carried is sufticient for a run of 25 miles over 
an average road with a load of 3 tons; the manu- 
facturers state that the cost of hauling this load 
amounts to 1d. per kilometre. 

Great care has been taken as to the quality of 
the steel employed in the frame and other parts 
of the machine. By reference to Fig. 10, it will be 
seen that the boiler (2) is surrounded bythe fuel tank, 
while the water reservoir formsa seat; the motor (1) 
is placed beneath the platform as usual. The driver 
has all the controlling levers conveniently at hand ; 
the starting lever is shown at %, whilst at 5 is a 
small wheel controlling the steam admission; the 
reversing gear is actuated by the lever 7. The 


vehicle is steered by means of a turning bar, 
similar to those of hand brakes on some wagons; the 
feed pump is started and stopped by a small wheel 
marked 10, whilst 8 and llare the hand and steam 
brakes respectively. 

We referred just now to the tricycle made by 
Messrs. de Dion and Bouton, and shown by them 


at the competition of 1895, although it was not | has proved their practical value; they have ex- 
entered for the race. Since that time they have | pended even more trouble on their power cycles, 
made two types of this class of vehicle, of which | but it appears to us that ingenuity and skill are 





we give engravings in Figs. 12 and 13. In the 
former, the motor is attached to the back of the 
frame by a suspended connection. It will be seen 
that the frame is not a little complex, and neces- 
sarily so, in order that it may carry the different 
parts of the mechanism. The motor has a single 
cylinder and is quite inclosed ina casing that is 
kept filled with oil; the moving parts of the 
engine are within this casing; the main shaft 
drives, by means of a pinion, the differential gear 
that is mounted on the axle. It will be seen from 
the illustration that the builders do not rely. wholly 
on the motor, but have provided the usual cycle 
pitched chain, so that in the event of a breakdown, 
the rider can propel his machine with the pedals. | 
Indeed, this is always necessary in starting, though | 
a few strokes with the pedals suffice, and as soon as | 
the engine is started the pedal clutch is thrown out | 
of gear. In mounting a steep gradient the pedals | 
are also useful as an auxiliary to the motor. The 
mechanical power provided is sufficient to drive the | 
machine on a good and level road at the rate of | 
20 kilometres anhour. It canalso travel up grades 
of 1 in 20 or 25; the weight of the machine in| 
working order is only 100 lb. 

On referring to the engraving there will be seen, 
attached to the frame beneath the saddle, a rect- 
angular reservoir that contains the gasoline, the 
capacity being sufficient for a six hours’ run. To 
the reservoir is attached the carburator, which is 
connected to the motor by a pipe. The explosive 
mixture in the cylinder is fired electrically, and for 
this purpose a compact and reliable battery is hung 


largely wasted in this direction, since the raison 
d’étre of the cycle in all its forms, lies in the fact 
that it should give perfect freedom to the rider, 
and leave him wholly dependent for his progress 
upon his own efforts. 





SUSPENSION BRIDGES. 

(Concluded from page 197.) 
THE temperature stresses in such a girder cannot 
| be accurately estimated till some of the principal 
| dimensions of the stiffening girder have been de- 
|cided on. If, however, the dip is not too small, 
it is unlikely that the temperature stresses will 
exceed those due to a uniformly distributed load, 
equal to ,4, or so of the designed live load, acting 
on the girder taken as simply supported at its 
abutments. 

The following Table of ratios may be used in 
determining the changes in the dip of the chain, 
| corresponding to temperature variations. s = span; 
1 = length of chain ; and h = dip: 





h l dh dh 
8 8 ds dl 

q 1 052 1.34 1.40 
4 1 041 1.52 1.58 
Yo 1.025 1.92 1,97 
is 1017 2.28 2.32 
var 1.010 2.98 3.00 
} 1 005 3.63 3.74 


Thus, if the span alters by a small amount a s, 


the change in the dip will be 


——.As; and similarly, 
ds 





to the forward part of the frame, almost beneath 
the steering bar. This battery will give 100 hours 
of work without recharging ; it supplies current to 


a Ruhmkorff coil placed beneath the rear bar of | 


the frame in a metal case that can be seen in 
the engraving; the other cylinder near it is a 
pressure reducer into which the gazes from the 


air. 
Fig. 13, is an improvement on the first. It will | 
be seen that the frame is much simpler; the | 
total weight is reduced ; the gasoline reservoir is | 
triangular, in order to economise space. The 
motor employed is very ingenious, and appears to 
be efficient ; we have seen it in operation at the 
works of MM. de Dion and Bouton. It can be) 
run easily at a speed of 2500 revolutions, although | 
in practice the rate is limited to 700 revolutions, | 
in order to reduce the wear of the moving parts. | 
In this, as in the earlier type, the use of water for | 
cooling the cylinder is avoided, the outside of the 
latter being made with a number of wings that 
are intended to keep the cylinder cool by contact 
with the air. The method of igniting the gases has | 
also been changed, in so far as the arrangement of | 
the battery is concerned. The four cells used for | 
this purpose are carried in a leather case hung to 
one of the frames of the machine. An interesting | 
detail is that the exact moment for producing the | 
spark is regulated by the motor itself, and the Ruhm- 
korff coil is suppressed. The contact-breaker has 
been placed on the motor, and a cylindrical cam is | 
mounted on the shaft that controls the exhaust | 
valve. In this cam there is formed a recess into 
which the blade of the contact-breaker, which is | 
fixed on an insulated mount, falls at the proper) 
instant ; at the same moment the spark is pro- | 
duced, the blade being raised as it leaves the recess 
inthecam. It is, of course, necessary to regulate 
exactly the relative positions of the blade and the 
cam, so that the spark may take place when the 
mixture has to be exploded. The frame of the 
motor is of aluminium, by which considerable 
savirg in weight is effected ; as in the earlier model, 
the moving parts of the motor are immersed in 
an oil bath. The pedals are employed to start, 
or as an auxiliary, or in the event of a breakdown. 
When not required for propulsion, they are thrown | 
out of gear, when they serve as foot rests, and also 
as a means for actuating an emergency brake. The 
carburator is no longer attached to the gasoline 
reservoir, but it is a separate organ; the explo- 


cylinder are exhausted before they pass into the | ae fore = entematy curve. 
The second type of tricycle, illustrated by | 


if the length of chain alters by the amount al, the 
dh al 
i" 
“The advantages of a high ratio of dip to span are 
| obvious on inspection of the above Table, which 
has been calculated on the assumption that the 
Values for other 
ratios of dip to span can easily be obtained by 
interpolation. The general practice in the past has 
been to use asmall dip, but the best methods of 
stiffening a suspension bridge were not then well 
understood. Knowing the change in the dip pro- 
duced either by a change of temperature or by a 
stretching of the chain due to the live load stresses, 
the effect on the stiffening girder will be equivalent 
to that of a uniformly distributed live load producing 
an equal deflection. If w be the amount of this 
equivalent load per foot run, and ah be the change 
in the dip, we have, by the ordinary formula for 
the deflection of a uniformly loaded beam, 
_ 348 EI 
5° is 
Care must, of course, be taken, in applying this 
formula, to use either inch units or foot units 
throughout. 

The ordinary theory of the action of the stiffen- 
ing girder rests on the assumption that the form of 
the chain is the same before loading as after, which, 
of course, is only approximately correct. It is not, 
however, difficult to make an estimate of the im- 
portance of the error thus arising. 

If H is the horizontal tension on the chain, M the 
bending moment in the girder at any point, and I 
its moment of inertia, then 5 q, the alteration in 
the value of q, the suspender tension, is given by 
the relation 


| corresponding change in the dip is 


w AA. 


oy = Ms 


H 
EI 





* Consider a small element of the chain. Then this 
element is in equilibrium under the vertical load ¢ d «, 
and the two tensions T and T + @ T on either side of it. 
Let @ be the inclination of the chain to the horizon at the 
point considered. 


. Resolving these forces parallel to the axis of a, we 
ave 
T cos 0—(T + dT) cos (0 + d0)=0, 
which gives on reduction 
—dT cost + Tsinédd=0, 


or 
T cos @ = a constant. 


Resolving next parallel to the axis of y, we have 





sions in the cylinder are regulated by a lever close 
to the steering bar. 

The greatest credit must be accorded to MM. de 
Dion and Bouton for the perseverence and inge- 
nuity they have shown in the design and construc- 


qd + Tsing —(T +dT)sin (0 +d 6), 


Whence 
qdx=sinOdT + Tcos6dé, 


or a 
— © (Tsin?¢). 
q rr sin 0) 





tion of the types of power vehicle they have made 
their own. As to their larger carriages, experience 


Let y b3 the ordinate to the curve of the chain before 
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The maximum value of 54, with ordinary pro- 
portions of the stiffening girder, will not exceed 


| orso. The general effect of 84 will be to dimi- 
30 
nish the strains on the stiffening girder. 

Though for long-span bridges the effect of a single 
concentrated load is not usually of importance, it 
may be well to state that for such a load W, situated 
nt a distance \ / from one abutment, the uniform 
tension per foot run on the suspension rods is for a 
two: hinged stiffening girder, 

5 W ‘ 
q=>- {r~-20 40}, 

The average value of the maximum bending 
moments for the two-hinged girder is .01163, and 
for the three-hinged one .01227. As will be seen, 
there is no great difference between the two, 
though mechanically the former is in our opinion 
superior. Other forms of stiffening girder are, 
however, possible, and which have very consider- 


eof? 


Bending Moments ona stiffening Girder encastre’ 
at the Abutments, when a continuous load of 
of p tons per Ft extends From Right Abutment, 
over a Frachon of Span=k 


Fi 


3. 





able advantages in the saving of weight, and these 
we now propose to discuss. 

If the stiffening girder is encastré at the abut- 
ments and continuous over mid-span as well, much 
smaller average stresses are induced in the chords 
by the live load than in either of the two forms 
already dealt with. The value of the suspender 
tension in tons per foot run is then given by the 
relation 

q = pk3(10 — 15k + 62). 
The reaction at the left-hand abutment for a 


continuous load of p tons per foot, advancing from 
the right, is 

R = plk3(7k—4—3k?), 
and the bending moment at the same abutment is 


B= oe (l—2k +k). 


As before, k 1 is the distance of the head of the 
load from the right abutment. The bending 
moment curves for several values of kare shown in 
Fig. 3, and the maximum values at the different 
sections are as follows : 





A glance at Fig. 3 will, however, show that by mak- 
ing the girder as a cantilever, with joints at about 
one-eighth the span, almost all the advantages of the 
continuous form, in the matter of saving metal, are 
maintained, whilst, on the other hand, there is no 


| difficulty in providing for the free expansion of the 


truss due to changes of temperature. In this case, 
if q, R, B, p, and i have the same significance as 
before, and « / is the length of the cantilever arms, 
it is easy to show by the method of least work 
that the following relation must hold : 


ee See a_l 9 f4-u2_ 1 
—- pA— )+ $s n—wi- e+ a ( silage 
B(“ 6) 2 ? kale ar 
ey M—H 25 kt so)" 
, ( 6 24 . 60 
At the two hinges the bending moment must, of 
course, vanish, which gives two relations more be- 
tween B, R, and gq, enabling, with that already 
given, the three quantities to be determined, and 





At abutment, maximum moment = .017280 p /? 

At section .05span, maximum moment = .008732 ,, 
” 10 ” ” ” = .002552 ,, 
” 15 ” ” ” = .005155 ” 
” .20 ” ” ” = .007272 ,, 
” +25 9 ” ” = .008708 ,, 
a 30 a .s rs = .009266 ,, 
” «35 ” ” rr) = .008743 ,, 
” -40 ” %” ” = .006937 ” 
rr) 45 ” ” ” = ,005256 ” 
” -50 ” ” ” = .005366 ” 


2 


Bending Moments on a Cantilever ShfFener Gurder 


when the Cantilever Arms “4 Span. and @ continuous 
Load of ptons per ft. extends FromrightAbutment over a 
Section of the Span =k. 


The average maximum moment is therefore 
.006846 p 1?, or but little more than half of what it 
is in the case of the three-hinged stiffening girder, 
though, on the other hand, the quantity of metal 
required in the tower and side spans to secure 
encastrement is by no means small. Still, there is 
a large margin to draw on. As regards wind pres- 
sure, the continuous girder is also much stronger, 
but it would be impossible to construct it as a 
straight girder owing to the difficulty of providing 
for the expansion due to temperature at the ends. 





deformation. Then if no alteration in its form took place, 
the load on the chain would be uniform throughout, and 
equal to g tons per foot run. 

Suppose, however, after deformation the ordinate at 
any point is Y, and the corresponding suspender load at 
the same point will then be q'. 

We then have Y = y + A, where Ais the deflection of 
a stiffening girder. 

1en 


CY = tanga 99 4 2a. 
Whence : si 
Tsind_ dy ,da 
Tcos? dau dx’ 
and 
T cos 9 = H, 





phe horizontal tension on the chain, 








Tsing=H. {2% +94), 
da de 
and > 
: d?y , aA 
; .(T sin 0) =g' =H : 
du ne {ratoa 
=9+H.@4, 
dx? 
But, as is well known, 
@?A_ M 
dx EI’ 


where M is the bending moment on the girder at any 
point, and I its moment of inertia, 5 
3% the change in g due to the deflection of the girder 


i 





3 —-e 
Fl 








from them the bending moments in the girder. 


OS 
Bending Moments on a Stiffening Girder, 
at the Abutments, but hinged at Mid Span, when 
a continuous Load of ptons per ft extends from 
Right Abutment. over a fraction of Span=k. 


15. 


For such a case, if « = } we have the moments on 
the girder distributed as in Fig. 4 for different 
values of k, and the maximum moments at the 
different sections are then as follows : 


At abutment, maximum moment = .019670 p i? 

At section .05 span, maximum moment = .011439 ,, 
” -10 %” ” ” = . 003026 ” 
bh) 15 s) ” ” = 002512 ” 
” .20 ” ” ” = 
” +25 ” ” ” = .009170 ,, 
” .30 ” ” ” = .009403 ,, 
” 35 ” ” Lhd = 009095 ” 
” .40 ” ” ” = .008090 ” 
” 45 ” ” ” = .006780 ,, 
9 .50 ’ = ” 


The average maximum bending moment is then 
about .007294 p /?, which is, it is true, somewhat 
greater than in the case of the continuous girder, 
but is still very much less than in that of the three- 
hinged type to be adopted at New York. 

If the cantilever arms are made equal to one- 
fourth the span, less favourable results are obtained. 
The maximum bending moment at. the abutments 
in particular is very much increased, being as much 
a8 .032555 p /*, and the average of the maximum 
moments throughout the girder is .01045 p /?._ If, 
finally, the length of the cantilever arms is made 
equal to half the span, we get a stiffening girder 
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COAL-TIPPING PLANT AT CLEVELAND, OHIO. 
CONSTRUCTED BY THE EXCELSIOR IRON WORKS COMPANY, CLEVELAND, OHIO. 
(For Description, see Page 241.) 
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Fig. 2. Tipprnc CyLinpER AND Coat Car IN Position For DISCHARGING. 
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with a single central hinge, a form which is, we 
understand, about to be used for an important 
railway bridge in the States. In this case the 
suspender tension 


©. ./1_k.8 
= hk - —t<- 
~s" ie" s ) 


and the shearing force at the hinge 
=pip(i-* 
pratt) 


both equations being true for all values of between 
0 and 3. 

The distribution of bending moments is then 
shown for several values of k in Fig. 5, whilst the 
maximum bending moments at the different sections 
are as follow : 


At abutment, maximum moment = .019030 p /? 

At section .05 span, maximum moment = .009092 ,, 
” 10 ,, ” ” = .003921 , 
” 15 ,, ” ” ‘= 005854 ,, 
” -20 ,, ” ” = ,008377 ,, 
” 25 45 ” ” = .010297 ,, 
” .30 ,, ” 9 = .010945 ,, 
” «35 5, ” 1» = 009652 ,, 
” 40, ” » =-007144 ,, 
” 45 ,, ” ” = .003781 ,, 
” 50 ,, ” ” = .000000 ,, 


The average maximum bending moment is, there- 
fore, about .007515 pl*. Hence this method 
would appear a fairly favourable one of stiffening a 
suspension bridge, so far as the live load stresses 
are concerned. 

Wind pressure may either be resisted directly 
by the stiffening girders, or by suitably inclining 
the chains towards each other. A small inclination 
of this kind is useful in any case, as it tends to 
steady the cables, but unless the roadway is very 
narrow indeed, it is cheaper to resist the wind 
loading by the girders. The intensity of wind 
pressure to be allowed for must remain a matter of 
opiaion. The 561. per square foot of exposed surface 
insisted on by the Board of Trade is certainly ex- 
cessive, even in the case of small structures. This 
has been recognised by the Indian Government, 
whose regulations only require provision for a wind 
pressure of about 37 lb. per square foot, and this 
figure might safely be reduced in the case of very 
large structures, as experience shows that excessive 
wind pressures are extremely local. This is only 
two-thirds of the Board of Trade limit, which, it 
should be remembered, was fixed after the Tay 
Bridge disaster, when the authorities lost their 
heads as usual in this country. In America about 
the same figure is allowed for as in India, but in 
calculating sections to resist wind pressure it is 
common to use a high unit stress, frequently as 
much as 8 to 9 tons per square inch. This practice 
seems perfectly legitimate in consideration of the 
fact that heavy storms occur but seldom, whilst, so 
far as the rolling load is concerned, the structure 
may be loaded up to nearly its maximum designed 
load every day of the year. It it thus perfectly fair 
to use a higher unit stress in the former case. In 
Mr. Cooper’s specification for the proposed 3100 ft. 
suspension span over the Hudson River at New 
York, a wind pressure of 25 1b. per foot of ex- 
posed surface of the bridge, and of a train of cars 
over it, is to be provided for, as well as one of 
100 lb. per square foot of the bridge only ona 
300 ft. length. In estimating the unit stresses to 
be allowed on a stiffening girder, allowance may 
well be made for the fact that if the bridge is to 
carry more than one track, the maximum bending 
moments will be of comparatively rare occurrence, 
since to produce the maximum moment at any 
point the loads have to be arranged in a particular 
way. When the line carries as many as six tracks, 
as the New York bridge is to do, it is practically 
certain that the maximum moments never will 
occur in the structure. This consideration also 
shows the advantage of having but two stiffening 
girders instead of the alternative system of a girder 
between every two tracks, as in the latter case the 
frequency with which the maximum stresses 
occurred would be much increased. When the 
span of the bridge exceeds 1000 ft. or so, it is 
obvious that under no ordinary working condi- 
tions can it be completely covered with its rolling 
load. Owing to this, the tension on the main 
cables is reduced, but the maximum stresses in the 
stiffening girder for all spans up to some 2000 ft. 
or so will be unaffected, though they may, it is 
true, occur in one direction only instead of being 
alternating, as they are when the live load may 
cover the whole bridge. Hence higher unit stresses 
may be admitted in such cases. In the case of the 


New York bridge Mr. Cooper allows a working 
stress of 18,000 lb. per square inch in the chords 
of these trusses for the live load stresses, whilst 
under no conditions are the combined stresses due 
to wind, changes of temperature, and live load to 
exceed 21,000 lb. per square inch. 





THE CARDIFF EXHIBITION. 

Carpirr prides itself, not without reason, on 
being an enterprising, prosperous, and progressive 
town. There are few places in these isles where 
local patriotism runs higher. An average Cardiff 
man is always proud of his town, and thinks 
hardly any trouble too great that he may be called 
on to take to further its interests. Practically and 
commercially Cardiff is the creation of the present 
century, although it has a history which dates 
back to the occupation of Britain by the Romans. 
It was the second Marquess of Bute, the father of 
the present holder of the title, who started modern 
Cardiff. He was, of course, of Scotch descent, 
| but inherited large estates in Glamorganshire, and 
he brought all his northern energy to the develop- 
| ment of his Welsh property. It was he who set the 
example of local patriotism which is now so notable a 
characteristic of the industrial capital of Wales. He 
gave up what might have been a brilliant career in 
London to the task of raising and improving the 
unimportant town of 3000 inhabitants to a position 
of first importance among the cities of Great 
Britain. He made Cardiff into a port by the con- 
struction of the first Bute Dock, which he 
built entirely from his own resources, and he thus 
gave the town that start which has resulted in 
her becoming the third port in the kingdom, so far 
as the volume of shipments isconcerned. This was 
not done without much risk. The Marquess ven- 
tured his whole fortune on the enterprise, but he 
struggled manfully through all difficulties and 
dangers, overcoming obstacles by the shrewdness, 
determination, and courage which carried his under- 
taking to a successful issue. His son, the present 
Marquess, has reaped the benefit of his father’s 
stern fight, for he is now one of the richest of 
England’s wealthy aristocracy. It is pleasant to 
know that he carries out the noble example of local 
patriotism which his father set. 

The most recent manifestation of the enterprise 
of Cardiff is an Exhibition, of which Lord Windsor, 
the present Mayor, is President. This Exhibition 
is not a very large one, but it bears evidence of the 
excellent business qualities and energy of the 
citizens of Cardiff in being well planned, well 
finished, and orderly in its arrangements. We 
propose giving a brief notice of some of the leading 
exhibits in the sections more especia!ly within our 
province. 

The Exhibition is situated in Cathays Park. 
The first thing that strikes the visitor is the 
pleasant approach, which is through a handsome 
and well-kept garden, a most pleasant contrast to 
the often untidy exterior of these temporary shows. 
On passing in through the main entrance, the 
Maritime Department is first reached. The Exhi- 
bition is divided up into various sections, each 
under the charge of a special committee, presided 
over by a chairman. Mr. J. Harry Hallett is 
chairman of the 





Maritime SEction. 


He is an engineer well known in Cardiff, and one 
of whom those of our readers who have visited the 
town in connection with the meetings of technical 
engineering societies must have many pleasant 
recollections. The most prominent position in the 
section is devoted to the exhibit of Sir W. G. Arm- 
strong and Co., the great Elswick firm having an 
extensive and notable display, about which much 
could here be said, had not so much been said on 
former occasions. There are several pieces of artil- 
lery, among others the original breechloading Arm- 
strong gun and field carriage. There are also an 11- 
pounder quick-firing gun on non- recoil field carriage, 
with limber, and a 12-pounder quick-firing gun with 
naval mounting. A 7-pounder jointed gun with 
mountain carriage and mule equipment forms an 
interesting feature. There are several models of 
war vessels of that beautiful finish characteristic of 
the best models of the present day, the chief being 
that of the Chilian war vessel Blanco Encalada, one 
of the most successful of the Elswick cruisers. She 
is notable not only on account of her formidable 
armament—carrying two of the 8-in. Elswick quick- 





firers as her principal weapons—but also from 





having attained a measured mile speed of 22.78 
knots. Turning to more peaceful objects, the chief 
thing that attracts attention is a model of a twin- 
screw railway ferry steamer built for transporting 
trains across the River Volga. The vessel has the 
appearance of a rectangular pontoon with a large 
gantry at one end. The displacement is 2100 tons, 
and the speed is 10 knots. This steamer has been 
designed by Mr. H. F. Swan, the chief of Messrs, 
Armstrong’s Low Walker shipyard, which is a 
separate establishment from the Elswick yard, 
where war vessels only are constructed. The pro- 
blem set for Mr. Swan to solve was a somewhat 
difficult one, for the Volga varies in level at 
different periods no less than 45 ft. At times of 
low-water level the railway carriages have natur- 
ally to be lifted a considerable height, and it is for this 
purpose that the gantry referred to is provided. It 
is furnished with hydraulic lifts, having a range of 
25 ft. There are double landing-stages on each 
side of the river, one higher than the other. When 
the water level is below a certain point, the lower 
stage is used, and the rolling stock is lifted to it by 
the hydraulic elevators. At periods of high level 
the top stage is used. Two carriages can be lifted 
at once, and there are four lines of rails abreast on 
the vessel; these, however, converge at the 
fore end into a double line of rails. Hydraulic 
capstans are provided for moving the carriages 
or trucks. The hull is 252 ft. long, 55 ft. 6 in. 
wide, and 14 ft. 6in. deep. It is made up of four 
water-tight pontoons, which can be floated sepa- 
rately. This was necessary in order that the vessel 
might pass through locks on her passage to the 
Volga. There is room on board for 24 railway 
trucks. In addition to the difficulty of wide range 
of water level, there is also trouble in winter time 
from the thick ice that is formed on the Volga. 
To meet this a twin-screw ice-breaking boat has 
been designed by Mr. Swan, and built at the Low 
Walker yard. A full model of this interesting 
craft is shown in the Exhibition. She is 870 tons 
displacement, and has a speed of 12 knots ; she has 
the rounded form with the sloping entrance and 
run necessary for obtaining the best results in this 
work. This vessel had to be constructed in two 
parts, so as to pass the locks. Among other objects 
of interest shown by Mesers. Armstrong are a 
model of a floating dock, built to the order of the 
Dutch Government for Batavia, and a model of the 
Mersey Dock and Harbour Board’s big floating 
steam crane, which was also constructed by the 
same firm. This will deal with loads varying from 
30 tons at maximum radius up to 100 tons at 
minimum radius. It is propelled at a speed of 
5 knots by twin screws. 

The Thames Iron Works and Shipbuilding Com- 
pany have an interesting exhibit on the left of the 
Elswick stand. The objects shown are chiefly 
models of land structures which do not come strictly 
within the category of maritime exhibits. They, 
however, serve to illustrate, together with photo- 
graphs and other pictures, the varied nature of 
the work done by this old-established and exten- 
sive enterprise. There is a model of the London, 
Chatham, and Dover arched bridge at Blackfriars, 
which is of wrought iron, and has six lines of rails. 
The superstructure weighs 5900 tons. A famous 
work which was carried out by this company is the 
Britannia Tubular Bridge, built 50 years ago. As 
is well known, it is formed of two independent 
parallel tubes. They are each 1511 ft. long, and 
form, by means of intermediate piers, four spans, 
two of 460 ft. each, and two of 230 ft. each. 
The total ironwork in the superstructure 
is 9360 tons. Sectional models of the Royal 
Aquarium and of the roof over the concert 
hall at the Goldsmiths’ Institute at New Cross 
are also shown. The roof is a little out of 
the general run. It is formed by four semi-arches 
of wrought iron which meet in a common centre. 
The span is 132 ft. The crown is a wrought-iron 
tube, and the webs are of lattice construction. 
There are also models of the Barry Dock and 
Albert Dock gates, of the floating pontoons of the 
Woolwich Ferry, of the permanent caissons of the 
Blackwall Ferry, of iron lighthouses, mooring 
buoys, and other objects. 

In the centre of the hall next to Armstrong 5 
exhibit is the stand of Laird Brothers, who have 
an extensive and most interesting collection of 
models and pictures, which bring the history of 
this firm’s productions from early days up to the 
present time, and illustrate very well the progress 
of shipbuilding during the past 60 years, which 
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constitute the greater part of the most momentous 
era in the whole history of marine construction. 
The John Randolph, the Euphrates, and the Tigris 
are the earliest models shown, dating back to 1834. 
They were all three constructed and erected at 
Birkenhead, and were then taken to pieces for 
shipment abroad. The first named was taken to 
Savannah, where she was riveted together, and 
was the first iron steamer ever seen on American 
waters. Perhaps the most noteworthy thing about 
this model is the way in which it illustrates the 
industrial advance of the United States. Since the 
John Randolph crossed the Atlantic in the shape of 
separate frames and plates, an iron industry has 
been created in America which already outstrips 
that of England, and steamships of the largest 
size have been built there. At the present time 
what will shortly be the two largest ships afloat 
are being built, not in Great Britain, but in 
Germany, a country which during the last few 
years has so increased its iron industry that 
it now equals our own declining trade. The 
other two ships referred to were built for the 
Honourable East India Company for exploration 
of the Euphrates, another fact which brings home 
tous the changes which the last 60 years have 
wrought. An interesting vessel of a few years 
later was the Nemesis, also built to the order of 
the Honourable East India Company. She was 
intended for coast duty, drawing only 5 ft. of water. 
She had a drop rudder and sliding keel, perhaps 
the only case of a steamer of any considerable size 
being fitted with the latter appliance. She was 
169 ft. long, 29 ft. wide, and as she was 10ft. deep, 
there was as much of her height above water as 
below, a fact which accounts for the centre-board. 
She made the passage to India round the Cape— 
there was no convenient Suez Canal then-—and her 
32-pounder pivot guns, combined with her light 
draught, enabled her to do excellent service in the 
China wars. A picture which is interesting even 
in the present day of steel construction, and which 
must have been doubly so in an era when the 
struggle for supremacy between wood and iron was 
not altogether decided, shows the steamer Nun, 
105 ft. long, 20 ft. wide, and 8 ft. 9 in. deep, 
grounded with her after end resting on the stone 
pier at Birkenhead and her bow on the bare rock 
below. This left an unsupported length of 81 ft., in 
the centreof which was placed the machinery, weigh- 
ing 65 tons. On the tide rising the vessel floated off 
without having received any damage. This inci- 
dent, which occurred in 1842, went far, we are told, 
to confirm the growing confidence in the strength 
of iron ships. Laird Brothers have always been 
famous for cross-channel steamers, especially those 
running between England and Ireland. In 1840 
they built the Dover for the Admiralty, she being 
the first iron mail steamer. She was 113 ft. long, 
21 ft. wide, and 9 ft. 10} in. deep. She measured 
227 tons, and had engines of 90 horse-power. She 
carried the mails between Dover and Calais for 
many years, and afterwards was sent to the coast of 
Africa. These vessels were, of course, all paddle- 
wheel steamers, and to find an interesting contrast 
to the Dover we must turn toa model of a screw 
vessel, or rather of four vessels, for the half-model 
shown represents the four new vessels that are to 
be placed on the Dublin and Holyhead route, and 
which are now being built for the City of Dublin 
Steam Packet Company. The first of these 
vessels was launched on June 27 last and 
was named the Ulster. She is .372 ft. long, 
41 ft. 6 in. wide, and 29 ft. 3 in. deep, the 
gross register being 3069 tons, and the draught 
14 ft. 6 in. She will have triple-compound 
twin engines, forced draught, and the boilers 
will be pressed to 175 lb. Her builders are 
a little reticent about the speed, doubtless fearing 
to fall below the limit prescribed by modesty, or to 
overleap that of proper confidence, but it may 
safely be said that these vessels will eclipse even 
Messrs, Laird’s remarkable record with craft of 
this type. The St. Columba was built in 1847 to 
the order of the Government for the Dublin and 
Holyhead route. Her dimensions were: Length 
between perpendiculars, 198 ft. 64 in. ; breadth, 
27 ft. 3in. ; depth in hold, 15 ft. 6 in. ; burden, 
719 tons. She made a mean speed of 16} miles, 
the engines having cylinders 72 in. in diameter by 
66in. stroke, the revolutions being 254and the horse- 
power 350. The Ulster, Munster, and Connaught 
bring the record to 1860. These vessels are still run- 
ning. They are 334 ft. between perpendiculars, 35 ft. 
wide, and 19 ft. decp. The tonnage is 2039, and 





the horse-power 750. The Connaught steamed 18 


knots on her trial, which was rightly looked upon 
as an extraordinary performance at the time. The 
Ireland, a large full model of which is shown, was 
built only 11 years ago. She is 360 ft. between 
perpendiculars, 38 ft. wide, 19 ft. 3 in. deep, and 
2590 tons. The engines give 6000 indicated 
horse-power with forced draught, and the speed is 
22 knots. These last four vessels are, as is well 
known, all paddle-wheel craft. 

The models of screw vessels shown by Messrs. 
Laird Brothers are hardly less interesting. The 
earliest appears to be the Robert F. Stockton, of 
1838. She was 63 ft. 5 in. long, 10 ft. wide, and 
had engines of 30 horse-power. She was the first 
screw vessel that ever crossed the Atlantic, but she 
did not make the voyage as a screw, her propeller 
being stowed in the hold, wind and sails supplying 
the motive power. She was employed for many 
years as a tug-boat in New York Harbour. A 
model of the P. and O. Company’s Nubia, 292 ft. 
long, 39 ft. wide, and 450 horse-power, is exhibited 
as giving a good idea of the type of screw mail and 
passenger steamer of the period when she was 
built, about the time of the Crimean War. Other 
vessels, built for the African Royal Mail Steam 
Navigation Company, the Pacific Steam Naviga- 
tion Company, the Red Star Line, and other com- 
panies, are also shown, besides models of yachts, 
light-draught steamers, tugs, and other craft. The 
collection of warship models shown by this firm 
is most interesting and instructive. In 1836 
the late Mr. William Laird submitted to the 
Admiralty designs for a steam frigate, which 
was probably the first important vessel designed as 
a screw. The original model of H.M.S. Birken- 
head (1855) is also shown, together with an en- 
graving of Mr. Henry’s picture which so beauti- 
fully tells the tale of heroism and courage of the 
highest order. It may not be generally known, 
but it is worth remembering now, that the reigning 
monarch of Germany commanded that the story of 
the wreck of the Birkenhead should be read at the 
head of the regiments in his kingdom. The other 
models of warships are a fine collection in them- 
selves, and range from first-class battleships of the 
most powerful description, such as H.M.S. Royal 
Oak of over 14,000 tons displacement, down to the 
small but exceedingly fast torpedo-boat destroyers, 
of which this firm has built a large number of late. 
Taking the exhibit, as a whole, it forms one of the 
most interesting collections of models ever brought 
together by one firm. It is pleasant to find a busi- 
ness establishment with so remarkable an historical 
record carried on by the same family, and still in 
the very front line of naval construction and 
marine engineering science. 

Passing over to the right-hand side of the en- 
trance court, we find a large and imposing display 
contributed by Messrs. William Doxford and Sons, 
of Sunderland. The exhibit has more vertical than 
horizontal extension, being reared against the right 
wall. Messrs. Doxford have taken advantage of 
the configuration of space allotted to them in a 
very ingenious manner, for the objects shown are 
framed by a border consisting of the midship 
section of one of their now well-known turret-deck 
steamers, a type of marine construction which has 
been fully illustrated and described in these 
columns.* The frames, floors, and deck beams 
which make up the section are, however, not the 
real thing, being composed of wood, but painted in 
so realistic a manner as likely to deceive the most 
experienced, whilst every detail is reproduced 
with the greatest fidelity. The Bell-Rockcliffe 
system of joggle-plating, which has also been 
illustrated and described in our columns, is 
also represented.t Inclosed in this frame are 
models of turret-deck steamers built by the 
firm, 27 vessels of this type being represented 
by the various models shown. The chief place 
in the exhibit is, however, reserved for a fine full 
model of the torpedo-boat destroyers which this 
firm has built and engined for the Royal Navy. 
The Algoa, a cargo vessel of 11,800 tons deadweight 
capacity, is also represented. This is said to be the 
largest cargo vessel built in Great Britain. 

Messrs. John Brown and Co., of the Atlas Works, 
have a stand corresponding to that of Messrs. Dox- 
ford on the opposite side of the hall. The great 
Sheffield firm of steelmakers have devoted the 
space at their command largely to boiler work, 
as befits a maritime exhibit in an important centre 

* See ENGINEERING, May 26, 1893, vol. lv., page 733. 

t Ibid., October 4, 1895, vol. lx., page 419, 








of mercantile shipping such as Cardiff. The 
most prominent feature in their exhibit consists of 
a collapsed Purves furnace, a most striking object 
lesson of the ill usage a modern well-made steel fur- 
nace will withstand without actual rupture. The 
advantages of the annular grooves or isolated corru- 
gations which are the characteristic of this furnace 
are also well shown. The furnace, though collapsed 
—the cause being ‘‘ short water ”—is not ruptured. 
The top of the furnace has come down so that the 
concavity of the upper is reversed, and the 
cylindrical form of the whole destroyed, and there 
is a considerable longitudinal sag in the middle. 
In order to assume this shape it was necessary that 
the metal should be extended in a line with the 
axis of the furnace. The longitudinal distance 
between the corrugations was originally 9 in., but 
this was increased when the furnace came down 
to 10in. The extension of 1 in 9 was provided 
for by the flattening out of the corrugations. 
The assumption presumably is that had it not 
been for the elasticity afforded to the structure 
by the corrugations, the metal, reduced in tensile 
strength by overheating, would have been torn 
asunder by reason of the stress put upon it in 
changing from the cylindrical to the more complex 
shape. Of course it might be argued that had 
the flue not been able to extend with such 
facility it would have retained its cylindrical 
shape, and thus remained in a form best calcu- 
lated to withstand pressure. When, however, 
one remembers the great loss steel suffers in ten- 
sility when overheated, even below redness, the 
power of extension afforded by the annular grooves 
may be, from one point of view, a source of comfort 
to the engineer, who cannot always guard against 
short water. It may possibly be that considera- 
tions of this nature have led Messrs. Brown to 
introduce a modified form of furnace which is illus- 
trated at the Exhibition. The ordinary Purves 
furnace, it is hardly necessary to say, consists of a 
plain cylinder, except that it has annular grooves 
semicircular in cross-section, the grooves being 
about 9 in. or so apart. In the new furnace the 
part of the furnace between the grooves is bent 
outwards, so that the metal between the grooves 
forms, as it were, a succession of barrel-shaped 
rings in place of plain cylinders ; in other words, 
we have a flue consisting of a series of arches, the 
convexity outwards, short semicircular arches 
alternating with longer ones of the same height, 
but naturally much flatter inform. An interesting 
feature in this exhibit is a small model of a return- 
tube boiler designed to illustrate the applica- 
tion of the Ellis and Eaves system of forced 
draught. In the centre of the exhibit is a single- 
throw marine crankshaft of large size, such as this 
firm supplies to marine engine makers in consider- 
able quantities. Serve tubes, flanged boiler end 
plates, furnace fittings, and other examples of 
steelwork are shown. 

Lloyd’s Register of British and Foreign Shipping 
have sent a very fine collection of ship models, 38 
in all, selected to illustrate various types of ships 
classed by the society. They are nearly all of 
modern construction, and have mostly been sup- 
plied by the constructors of the vessels they re- 
present. An inspection of this exhibit shows the 
large range which the society takes in its opera- 
tions. There ‘are mail steamers of well-known 
ocean lines, cargo vessels of the spar-deck, well- 
deck, and awning-deck types, steamers for carry- 
ing petroleum in bulk, river craft, coasting and 
Channel steamers, a turret-deck steamer by Dox- 
fords, dredgers, sailing ships, some of them fine 
four-masted craft, pilot vessels, steam trawlers, 
and yachts, both steam and sailing, the beautiful 
cutter Marjorie, once so constant a prize-winner, 
being among the latter. In a bookcase forming 
part of the exhibit are several volumes and papers 
of considerable interest, and which will form valu- 
able material for the marine chronicler of the 
future. The display is one worthy of this really 
national institution, and does great credit to the 
officials of the society. 

The North-Eastern Marine Engineering Com- 
pany, of Wallsend, have a display adjacent to 
Mesers. Laird’s fine exhibit. The most prominent 
features are a large tail shaft as forged, and another 
turned, together with a large marine connecting- 
rod and piston-rod, both finished. They also 
show full-sized an evaporator, a feed heater, and 
vertical and horizontal duplex pumps for feed and 
ballast purposes. 

Several of the chief port and harbour authorities 
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THE STEAM YACHT “SPEEDY.” 


CONSTRUCTED TO THE DESIGNS OF MR. DIXON KEMP, LONDON, BY MESSRS. RAMAGE AND FERGUSON, LTD., LEITH. 


(For Description, see opposite Page.) 
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have quite important exhibits. Among them may 
be mentioned the Clyde Navigation Commis- 
sioners of Glasgow, who have an extensive and 
interesting show, illustrated by means of models 


and photographs, of the chief constructive details; London and India Docks Joint Committee, by 
of the port, and the plant used in keeping up the} means of plansand models, illustrate their property. 
navigation. The London and South-Western Rail- | The Mersey Dock and Harbour Board have also 4 
way send a model of Southampton Docks. The | collection of models. The Tyne Improvement 
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Commission send models of the entrance to the 
river, of the High Level and Swing Bridges, and of 
the lock at Coble Dene Dock. The River Wear 
Commissioners have an extensive and most interest- 
ing display, consisting of exhibits in various parts 
of the Exhibition. There is a big model of the 
harbour, a large full model of a sand pump dredger, 
showing the method of working, an equally good 
model of Wake’s concrete bag barge, and a model 
of the hopper dredger barge Wear. One of the finest 
models in the Exhibition is that of their radial 
block-setting crane, capable of dealing with 60-ton 
— and used for the construction of the Roker 
ier. 

Space will not permit us to deal in the detail 
they deserve with many other interesting exhibits. 
Among them the following may be mentioned : The 
splendid full model shown by the American Line 
of their well-known Atlantic liners St, Louis and 
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St. Paul. This is the first time this model has 
been exhibited, and it will be studied with interest 
by British shipbuilders. Messrs. Donald Currie 
and Co. show models and pictures of their famous 
craft. The Darlington Forge have a small but in- 
structive exhibit of models of marine forgings which 
they produce. The Fairfield Shipbuilding Com- 
pany show three very beautiful full models of 
vessels, Messrs. Siemens Brothers and Co. send a 
model of the famous cable ship Faraday. Messrs. 
W. Simons and Co., of Renfrew, send models of an 
elevating deck Channel steamer and a hopper 
dredger. Messrs. Robert Stephenson and Co., of 
Newcastle, exhibit a model of the Sybille, a second- 
class cruiser. Messrs. J. L. Thompson and Sons, 
of Sunderland, send two models. The Union 
Steamship Company also send models of their 
vessels. 

Our list naturally does not exhaust the whole of 
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the exhibits in this section, bnt want of space for- 
bids us going further into detail. In conclusion, we 
have to thank Mr. Hallett for the assistance he has 
kindly rendered us in preparing this. notice of the 
section over which he presides. We shall give 
particulars of other sections in a subsequent issue. 





THE STEAM YACHT ‘‘ SPEEDY.” 

On this and the opposite pages we this week give 
illustrations of the steam yacht Speedy, constructed 
by Messrs, Ramage and Ferguson, Limited, of Leith, 
for Baron de Barreto, of Brandon Park, Suffolk, 
from the designs of Mr. Dixon Kemp, London. The 
** yacht measurement” of the Speedy is 140 tons, her 
length being 106 ft., beam 16ft., and her depth 
11 ft. 5in. As will be seen from Fig. 1, the Speedy 
presents a most charming appearance, and she is, 
moreover, capable of attaining a very fair rate of 
speed, 124 knots being maintained throughout a five 
hours’ run with natural draught, whilst 13 knots was 
reached on the measured mile under similar condi- 
tions, the engines indicating 400 horse-power. As 
shown in Figs. 2 to 4, her engines are of the triple- 
expansion type, and are fitted with direct-acting steam 
reversing gear. The cylinders are 12 in., 19 in., and 
30 in. in diameter respectively, and the stroke is 
21 in,, steam being supplied from a boiler of the 
ordinary marine type designed for a working pressure 
of 180 lb. per square inch. As will be seen from the 
detail drawings, Figs. 5 to 8, this boiler is 10 ft. 9 in. 
in diameter and oft. long, the thickness of the shell 
plating being lin. There are two furnaces, each 
3 ft. 4 in. in diameter, and the tubes are 304 in num- 
ber and 3 in. in diameter outside. The shell, it will be 
seen, consists of a single plate, so that cir- 
cumferential joints are not required, whilst the 
longitudinal one is constructed as shown in Fig. 8. 
It has, it will be seen, both inside and outside Sats 
straps of the same thickness as the plate, and the 
efficiency of the joint is very high, the plate section 
being 86.7 per cent. of the solid plate, and the rivet 
section 86.9 per cent. Further trials of the Speedy have 
given under forced draught a speed of 134 knots, which 
could have been exceeded had the propeller been gome- 
what smaller, as the engines were unable to use all the 
steam supplied by the boiler. The yacht is fitted up 
very completely throughout, having steam windlass, 
electric light, distilling apparatus, and a Daimler 
motor launch. The electric plant is supplied from a 
steam turbo-generator constructed by Messrs. C. A. 
Parsons and Co., who are, moreover, the makers of 
the forced draught fan. The coal capacity of the boat 
is 28 tons, and the water capacity 3000 gallons. 





COAL SHIPPING MACHINERY. 

A PLANT for transferring coal from railway cars into 
vessels, and which presents several interesting and 
novel details, has been in service for some time past 
at the Erie Railway Docks, of Cleveland, Ohio. It 
was constructed by the Excelsior Iron Works Com- 
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pany, of Cleveland, Ohio, from designs furnished by 
Mr. Timothy Young, who was associated with the con- 
structors, The various illustrations that we publish on 
pages 236 and 237, show the arrangement of the machi- 
neryquiteclearly. The general principle adopted isvery 
simple ; a cylinder large enough to receive a coal wagon, 
is mounted at each end on rails on which it is free to 
roll to and fro, under proper control. Within the cylin- 
der, rails are laid upon which the wagon to be emptied 
is run, and this being securely locked, the cylinder 
is drawn forward to the head of the shutes and reversed 
so that the coal is ee into the hoppers ; the 
cylinder is then drawn back, the wagon coming again 
right end up by the time the track is reached upon 
which it is run off. The cylinder is of large dimen- 
sions ; it is 40 ft. in length, 11 ft. in diameter inside, 
and 16 ft. outside; it is strongly framed of steel, and 
is provided with openings of sufficient size for the 
coal to pass through. In the installation illustrated, 
the rails of the tracks on which the coal is brought for 
shipment are 28 ft. above the quay level, the cylinder 
is therefore carried on a staging of such a height that 
the rails in the cylinder are at the same level as those 
of the track, and the space between this and the quay 
is occupied by the operating machinery. 

This consists of a horizontal steam cylinder 30 in. 
in diameter and 19 ft. long, with pipes for admitting 
steam to each end, although in the installation we are 
describing the apparatus is only single-acting, as the 
tracks on which the tipping cylinder rests are set on 
an incline in order that it may run back by gravity. 
On the end of the piston-rod of the steam cylinder is a 
cross-head to which are attached steel cables that 
control the movement of the tipping cylinder. A 
double cable is placed around each end of the latter, 
and these, after passing over sheaves, are taken to the 
cross-head just now mentioned. It will be seen that 
when steam is admitted to the cylinder the motion of 
the ;iston operates the cables and draws the cylinder 
forwards, reversing it at the same time. When re- 
leased, it rolls back by gravity. In order to insure a 
uniform motion, rows of steel pins about 4 in. in dia- 
meter are fixed alongside the cylinder track, and these 
fit into holes made in the periphery of the cylinder 
near each end. It is necessary to hold the wagon 
securely during the operation ; this is effected by a 
system of powerful clamps that move vertically, and 
when in place on the top of the wagon are held by 
locking ratchets ; the movement of the clamps is 
entirely automatic, and they come into operation as 
soon as the cylinder begins to roll. They are not 
released until the cylinder has returned to its normal 
position and the wagon can be shifted from the cylin- 
der. The illustrations show the arrangement of the 
coal shutes adopted. They are used at an angle of 
45 deg., and are provided with doors to prevent the 
coal falling heavily and becoming broken ; as will be 
seen from the engravings, they are hung to the staging 
by steel ropes and can be shifted into any desire 
position with but little trouble. The movements of 
the apparatus are controlled from a small plat- 
form near one end of the cylinder path, from which 
the tipping machinery and the vessel alongside 
can be seen. Three men are reguired for operat- 
ing the plant; an engineer and fireman, a man to 
work the rolling cylinder, and a third to control 
the shutes. It is stated that the capacity of this 
machine is 300 cars, or 7500 tons per day of 24 hours ; 
as may be supposed, the cost of shipping is very low. 
We have explained that in the installation described 
the rail level is at a convenient height above the quay; 
in those situations, where the levels are the same, the 
arrangement shown in the diagram, Fig. 6, is pro- 
posed. In this the tipping cylinder is raised at each 
operation to the height of the shute hoppers, and is 
then allowed to roll back under the control of the 
cables. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market. — The pig-iron warrant 
market was somewhat irregular on Thursday forenoon, 
opening weak, but closing steady to firm. Scotch iron 
was ld. down at the outset, but improved to 453. 6d., 
leaving off 4d. per ton lower for buyers. In the after- 
noon only some 8000 or 9000 tons changed hands, the 
market closing very steady at rp over the morning 

rices. The settlement prices at the close were as follow: 
Bootch iron, 45s. 6d. per ton; Cleveland, 363. 6d. ; Cum- 
berland and Middlesbrough hematite iron, respectively, 
46s, 6d. and 44s, 3d. per ton. Business was very pay on 
Friday forenoon, only some 10,000 tons of py, ealt in, 
but prices were firm, Scotch advancing 14d. and Cleveland 
1d. per ton. About 13,000 tons changed hands in the after- 
noon, and the close was steady at practically the same 
prices as ruled at noon. The closing settlement prices 
were, respectively, 45s. 74d., 36s. 74d., 46s. 7$d., and 
443. 4d. per ton. There was more doing in the warrant 
market on Monday forenoon, but the tone was flat, owing to 
the poor reports from New York. About 20,000 tons were 
sold. Scotch and Cleveland fell 1d. and hematite iron 
2d. per ton. In the afternoon the market developed 
weakness on rumoured imports of manufactured material 
from the United States. The sales were principally on 


** bear” account, and were largely hematite iron, probably 





10,000 tons. About 25,000 tons of all kinds of iron 
changed hands. Oa the day there was a drop of 43d. per 
ton on hematite iron, 3d. on Scotch, and 2d. on Cleveland, 
the closing settlement prices being 45s, 44d., 368. 6d., 
46s. 34., and 44s. 3d. per ton respectively. A fair amount 
of business was done on Tuesday forenoon, some 
30,000 tons of iron changing hands. After being flat, 
the price closed firm, Scotch iron being 4d. up and 
Cleveland 1d. par ton up. In the afternoon, when the 
market continued steady, the sales were reported to have 
amounted to about 10,000 tons; and the settlement prices 
at the close were as follows: 46s, 44d., 36s. 74d., 46s. 3d., 
and 44s, 3d. per ton. A moderate amount of business 
was done this forenoon, and as Warrants were scarce, prices 
were firmer. The turnover was about 25,000 tons. Scotch 
and Cleveland each rose 4d. per ton. The market was 
strong in the afternoon owing to the oversold state of the 
market, warrants being still scarce, while the large ship- 
ments from Middlesbrough had a favourable influence. 
Scotch iron rose 14d. per ton and Cumberland hematite 
iron 2d. per ton from the forenoon’s close. Several No. 1 
special brands of makers’ iron are quoted thus: Clyde, 
483, 6d. per ton; Gartsherrie, Summerlee, and der, 
49s. 6d.; Coltness, 523.—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 493. 6d.; 
Shotts (shipped at Leith), 52s.; Carron (shipped at 
Grangemouth), 51s. 6d. per ton. There was a turnover 
of about 25,090 tons of iron, some 20,000 tons being Scotch. 
The respective settlement prices at the close were 45s. 74d., 
363, 74d., 46s. 6d., and 44s. _ Ds ton. There are still 
79 blast-furnaces blowing in Scotland, as compared with 
76 at this time last year. The shipments of pig iron from 
all Scotch ports during the week ending last Saturday 
amounted to 9051 tons, against 8275 tons in the corre- 
sponding week of last year. They included 400 tons for 
Canada, 425 tons for South America, 355 tons for India, 
210 tons for Australia, 315 tons for Italy, 460 tons for 
Germany, 150 tons for Russia, 510 tons for Holland, 150 
tons for Belgium, 410 tons for China and Japan, smaller 

uantities for other countries, and 5057 tons coastwise. 

he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 363,469 tons, as compared with 
363,494 tons yesterday week, thus showing a decrease for 
the past week amounting to 25 tons. 


Finished Iron and Steel.—The Scotch steel works are 
fairly well, and some even busily, employed, and the 
already large make will be increased roegg # by the 
lighting up of the Calderbank Steel Works, which have 
long been at a standstill. Makers are keeping up their 
quotations, but some of the merchants are offering ship- 
plates and angle-bars at quite 2s, 6d. per ton less than 
the prices that ruled a couple of months or so since. A 
fair amount of activity characterises all the leading 
malleable iron works, and prices are moderately firm. 


Sulphate of Ammonia.— The market for this commodity 
remains very dull. Last Friday’s quotation was no 
better than 7/. 12s. 6d. per ton. No improvement has 
since been reported. It is said that with a little pressure 
the price might have been brought down to 7/. 103. per 
ton, the lowest price known for many years. The latest 
returns to hand show the year’s exports to have risen to 
75,087 tons, as against 62,693 tons during the correspond- 
ing period of last year, thus showing an increase of 
12,394 tons. 


Glasgow Copper Market.—Copper was dealt in last 
Thursday forenoon to the extent of 25 tons at 47/. 15s. 

r ton seven weeks, the close being 1s. 3d. to 33. 9d. 
ower at 47/. 13s. 9d. cash and three months buyers. 
Only one lot changed hands in the afternoon, and the 
closing quotations were 477. 123. 6d. cash buyers, and 
471. 13s. 3d. three months. On Friday forenoon the turn- 
over again consisted of only one lot. The price rose 
3s. 9d. per ton, in response to the recovery in New York. 
A similar quantity changed hands in the afternoon, when 
the three months’ price rose 1s. 3d. per ton. No dealing 
was reported on Monday forenoon, but the price was 
marked down 63. 3d. per ton. There was no improve- 
ment in the afternoon, when the turnover was only 25 
tons. At the forenoon market yesterday 75 tons were 
dealt in, and the price lost 6s. 83d. In the afternoon 50 
tons were sold with prices practically unaltered. A 
similar quantity changed hands this forenoon, when the 
tone was fiat, the price dropping 2s, 6d. per ton. No 
business was done in the afternoon, but the quotations 
were 5s, per ton better than in the forenoon, 


Extension of Bathgate Water Works.—The Police Com- 
missioners of Bathgate are about to increase the storage 
capacity of their water works, at an estimated expendi- 
ture of 35002. The extensions will include new filtering 
tanks, Obther works are in contemplation. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was only a 
very small attendance on Change here. Such, however, 
was expected, the local races, which are being held this 
week, interfering, as usual, with business. Although the 
attendance was so thin and the amount of business trans- 
acted but small, the market was ey strong, and pig- 
iron producers reported that | could have booked large 
orders for autumn delivery if they would have accepted 
something like the prices quoted for prompt delivery. 
This they were not prepared to do, believing that quota- 
tions are likely to advance very shortly. There were 
buyers who stated that they had purchased No. 3 g.m.b. 
Cleveland pig iron at 36s. 9d. for prompt f.o.b. delivery, 
but a rather higher figure was also ised, and most of 
the makers would not quote below 37s. The other 
qualities were steady. o. 1 Cleveland pig was put 
at 383, No. 4 foundry 36s., grey forge 365s. ba, 











and mottled and white 35s. 3d. Middlesbrough warrants 
opened at 36s. 64d. and closed 363. 7d. cash buyers. Easy 
coast hematite pig iron was in fairly good request, but 
the output was said to be above the demand. About 45:, 
was generally named for early delivery of Nos, 1, 2, and 3, 
Rubio ore was firm at 123. 9d.ex-ship Tees. To-day our 
market was rather firmer, Middlesbrough warrants stiffen- 
ing to 36s. 8d. cash buyers. Prices for makers’ iron were not 
quotably changed. In consequence of the stand at the 
furnaces last week to enable the blastfurnacemen to hold 
their demonstration, a furnace has had to be blown out 
at the Acklam Iron Works. We understand that it was 
the intention of the firm to keep the furnace going until 
another furnace, which is in course of erection, was ready 
to put into use, but this could not be done when the fur- 
naces had to be stopped for the day. Messrs. Bell 
Brothers have blown a furnace out at their Clarence 
Works, and other furnaces have been damped, so that 
the stock returns this month should show a substantial 
decrease. 

Manufactured Iron and Steel.—Little new can be said 
of these two important branches of the iron trade. Mos» 
firms have closed their establishments this week for the 
races, but the extensive Eston Steel Works have been 
kept in operation. (Jaotations: Common iron bars, 5/,; 
iron ship-plates, 4/. 17s, 6d.; iron ship-angles, 4/, 15s,; 
steel ship-plates, 5/.; steel ship-angles, 4/. 17s, 6d.; and 
heavy steel rails, 47. 10s.—all less the customary 24 per 
cent. discounb for cash, except rails, which are net at 
works. 

Darlington Steel and Iron Company, Limited.—An 
extraordinary meeting of the shareholders of this com- 
pany was held on Monday for the purpose of con- 
firming the resolution passed at the meeting of the 
company on July 22 for winding uP, the company. 
In the absence of Alderman Hugh Bell, Mr. Gjers 
presided, and stated that that was simply a formal 
meeting. He moved the company be wound up 
voluntarily, and that Mr. W. B. Peat be appointed 
liquidator. Mr. Woodall, of Scarborough, seconded, 
and remarked that it was the best thing that could be 
done under the circumstances, and when the resolution 
was carried it would be for the liquidator, in the interest 
of the shareholders, to endeavour to reconstruct, form a 
new company, or otherwise dispose of the property. The 
resolution was carried nem. con., the chairman remarking 
that there were proxies in hand favouring that course to 
the number of 5192 ordinary and 4759 preference shares, 
representing 2479 votes. As the shareholders were aware, 
@ committee had been appointed to consult with the 
liquidator as to the best steps to be taken for the future. 

Coal and Coke.—Recently rather large shipments of 
house and gas coal have been despatched to London. 
Quotations are firm but unaltered. Coke prices are fully 
maintained. Good blast-furnace qualities delivered here 
are put at 133, 6d. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Coal Crisis: An Uneasy Feeling.—Amongst b>th 
the coalmasters and the miners a feeling of considerable 
uneasiness prevails, but for two very different reasons. 
It is evident that amongst the former a system of quiet 
undercutting for orders is in pro; , and what is more, 
the practice is on the increase. Take one instance of the 
week, A very large parcel of newly got laggings and 
riddled slack from the Parkgate seam, a very clean lot, 
has been delivered at Sheffield at 4s. 6d. per ton, one 
month. The “‘ official” price is 6d. per ton above this at 
the piers Transactions on this basis are continually 
coming to light, great jealousy being thus created and a con- 
tinuance of downward rates exceedingly probable. There 
has been a slightly better call from the shipping ports for 
‘“‘hards” from the Barnsley bed, but this necessitates the 
stacking of a great quantity of ‘‘ softs ” or house coal and 
engine sorts, thus materially discounting the improve- 
ment. Owing to the secret cutting down of rates, many 
of the colliery proprietors prefer to exercise a free hand, 
and decline to be members of the so-called ‘‘ masters 
combination.” The Yorkshire Miners’ Association has 
this week been seriously considering the situation, Ib is 
evident that in the future it will have to contend with a 
number of individual disputes, of a varying character, on 
the wages question, and as the policy is to support the 
men against any reduction, it is believed that a very 
anxious and expensive time is approaching. The average 
of employment in South Yorkshire — last week was 
five days, but in West Yorkshire it is less. A surprise of 
an undesirable character was in store for the colliers em- 

loyed at the Kirkby New Summit pit of the Butterley 

0! re | a day or two ago. On reaching the surface they 
found a fortnight’s notice to quit posted at the pit head. 
Subsequently they held a meeting, and decided that 
if a reduction of wages were required they should not 
give it. 

Sheffield and the Smoke Nuisance.—The sanitary autho- 
rities of Sheffield appear to be rousing up at last to 
the desirability of taking measures for the prevention 
or amelioration of the smoke nuisance. During this 
week some more manufacturers were summoned for 
allowing an undue quantity of black smoke to 
be emitted from their engine chimneys. Orders were 
made for the abatement of the nuisance, and fines 
were imposed, but in one case the penalty was 201. 
and costs. It was stated that in this instance an order 
for abatement was made twelve months ago, but it 
had been disregarded. ‘The firm in question was in- 
formed that the penalty is 10s. per day for disobey- 
ing a isterial order of this description, and that 
a fine amounting to 170. might have been imposed, 
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The variety of excuses put forward to account for the 
smoke are amusing, but in one instance this week it was 
admitted by both sides that an expensive smoke-con- 
suming plant had been put down, that it worked well, 
when attended to, but though the firemen had been re- 
peatedly changed, they all neglected it. So the firm was 
fined. 


Trade.—The steel and heavy trades remain unaltered, 
stocktaking not having baen generally completed yet. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has continued 
pretty good; the best descriptions have made 10s. to 
103. 3d. per ton, while secondary qualities have brought 
93. 3d. to 93. 9d. per ton. The demand for house coal 
hes increased, especially for the best qualities; No. 3 
Rhondda large has made 9s. 6d. to 10s. per ton. Coke 
bas continued in request, and prices have shown, if any- 
thing, an upward tendency. Foundry coke has made 
15s. 3d. to 15s. 6d. per ton, while furnace ditto has brought 
133, to 15s. per ton. 


Barry Graving Dock.—The Barry Graving Dock and 
Engineering Company has decided to enlarge its dry dock 
facilities, in order to cope with increasing trade. Ata 
meeting of the directors it was resolved to let a contract 
for the construction of a new povie dock on land parallel 
with the existing dock. hen the present dock was 
formed, it was one of the largest graving docks in the 
Bristol Channel ports. It was, however, superseded by 
the subsequent construction of the commercial graving 
dock at Barry ; but the new dock of the Barry Graving 
Dock Company will be of such dimensions that it will 
take the first place, as regards size, among similar under- 
takings in the Bristol Channel. The works will be 
carried out under the direction of Mr. J. Lowdon, 
general manager of the company. 


Hill's Dry Dock Company, Limited.—The annual meeting 
of thiscompany was held at Cardiff on Friday. Count de 
Lacovich presided. The chairman, in moving the adop- 
tion of the report and the payment of a dividend of 3 per 
cent. for the year, referred to the steady improvement 
which had taken place in the business of the company 
during the past 12 months. 


Brecon and Merthyr Ratlway.—The accounts of the 
Brecon and Merthyr Railway for the half-year ending 
June, 1896, show the following results: Gross receipts, 
44 8011. against 41,4887. in the corresponding half-year, 
being an increase of 3313/ ; gross expenditure, 23,7710. 
against 22 942/., increase 8297. The balance of revenue is 
therefore 21,0307 , as compared with 18,546/., an increase 
of 24841, 


South Wales Coal and Iron.—The shipments of coal 
from whe four principal Welsh ports in July were as 
follow: Cardiff, foreign, 982.847 tons; coastwise, 158,110 
tons. Newporbd, foreign, 228,311 tons; coastwise, 91,341 
tony. Swansea, foreign, 91,981 tons; coastwise, 61,179 
tons, Llanelly, foreign, 17,315 tons; coastwise, 9000 tons. 
The aggregate shipments from the four ports in July 
were, accordingly, foreign, 1,320,454 tons; coastwise, 
319,630 tons, The shipments of iron and steel from the 
four principal Welsh ports in July were: Cardiff, 4368 
tons; Newport, 10,006 tons; Swansea, 6234 tons; 
Llanelly, nid ; total, 14.9974 tons. The shipments of coke 
were: Cardiff, 3858 tons; Newport, 509 tons; Swansea, 
3400 tons; Lilanelly, nil; total, 7767 tons. The ship- 
ments of patent fuel were: Cardiff, 36,081 tons; New- 
port, 7832 tons; Swansea, 33,034 tons; Llanelly, nil ; 
total, 76,947 tons. The aggregate shipments of coal from 
the four principal Welsh ports during the seven months 


ending July 31, 1896, were: Cardiff, 8,012,959 tons; New- | & 


port, 2,170,944 tons; Swansea 1,002,020 tons: Llanelly, 
154,134 tons ; total, 11,340,057 tons. The aggregate ship- 
ments of iron and steel were: Cardiff, 31,818 tons; New- 
port, 31,822 tons; Swansea, 6325} tons; Llanelly, 2302 
tons; total, 72,2674 tons. The aggregate shipments of 
coke were: Cardiff, 42,457 tons; Newport, 3632 tons; 
Swansea, 11,135 tons; Llanelly, nil; total, 57,224 tons. 
The aggregate shipments of patent fuel were: Cardiff, 
193,055 tons; Newport, 24,299 tons; Swansea, 147,390 
tons; Llanelly, nil ; total, 360,744 tons. 


Pollution of the Yeo.—Mr. Dunn, clerk to the Somerset- 
shire County Council, applied on Friday to his Honour 
Judge Philbrick, at the Yeovil County Court, for an in- 
junction against the Yeovil Town Council to restrain it 
from allowing sewage matter to flow into the Yeo, until 
sufficiently purified. Mr. Dunn asked that the order 
should be suspended for 12 months to give the council 
time to erect the necessary works for the abatement of 
the nuisance. 


Rhondda and Swansea Bay Railway.—The directors of 
this company have issued their report and statement of 
accounts for the half-year ending June, 1896. They state 
that the accounts, after deducting working expenses and 
other charges, including interest on debenture stock, show 
a net revenue of 80437, The traffic receipts, as compared 
with the corresponding period of 1895, show an increase 
of 52087, The balance of the net revenue account will 
admit of adividend upon the preference shares at the rate 
of 44 per cent. per annum, carrying forward 2851. The 
donbling certain sections of the line has been proceeded 
with, and is now a completed. New locomo- 
a bey repairing sheds at Port Tennant are also nearly 

nished. 


The Bute Docks.—At the half-yearly meeting of the 
Bute Docks Company on Friday, a dividend at the rate of 
3} per cent. per annum was declared, leaving 2153/. to be 


carried forward. In the corresponding half of 1895 the 
dividend was 2} per cent. per annum, so that a satisfac- 
bory increase has occurred in the net profits. Originally, 


however, the distributions upon the ordinary stock were 
considerably higher. In 1887 the dividend was 4 per 
cent. per annum; to June, 1888, 44 per cent. per annum ; 
and to December, 1888, and June, 1889, 6 per cent. per 
aunum. Then came the Barry competition, and the 
dividends declined upon the diversion of a portion of the 
coal shipments to the new dock. 





MISCELLANEA. 

TuHE cable up the Amazon River from Para to Manaos, 
which was laid last winter by the Faraday, was only in 
operation 32 days when it parted. Five different breaks 
have been found. At some points the current is said to 
reach 8 to 10 miles per hour. 


Prince Khilhoff, the Russian Minister of Ways of Com- 
munication, is about to travel officially through the United 
States with a view to examining the details of railway 
construction and management there. Afterwards he is 
to visit England with the same object in view, 


On Tuesday morning the extension passenger line 
through West Durham vid Consett, completing the cir- 
cuit to Newcastle, a distance of 74 miles, was opened on 
the North-Eastern Railway system. The new railway 
serves several important collieries and affords extra 
travelling facilities for a large mining and steelworking 
community. 


The traffic receipts for the week ending August 9 on 
83 of the principal lines of the United Kingdom amounted 
to 1,925,137/., which was earned on 18,8794 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,832,706/., with 18,740 miles open. There 
was thus an increase of 92,4311. in the receipts, and an 
increase of 139} in the mileage. 


The Engineering and Mining Journal states that owing 
tothe excessive competition between the various American 
silver smelting firms, the cost of the work has been reduced 
enormously, so that silver ore, which a few years ago was 
sent to Europe from Peru for reduction there at a cost of 
26 dols. per ton, is now shipped to the States and reduced 
there at a cost of 6 dols. per ton. 


The Russian Minister of Marine has decided in future 
to supply the Baltic Fleet with Russian coal from the 
Donetz basin, and in order to enable him to do so the 
Minister of Finance has, it is said, arranged to cheapen the 
railway freights from the south. This will probably be 
a serious blow to the English coal trade with Sb. Peters- 
burg. Hitherto it has been impossible for the coal of 
Southern Russia to supply the place of English imported 
coal at this end of the country, owing to the enormous 
distance over which the former has to be brought by rail. 


A steel arch bridge of 550 ft. span, with a rise of 114 f5., 
is now in course of construction over the Nisgara Gorge, 
Mr. L. L. Buck, M. Am. Soc. C.E., being responsible for 
the design. The arch in question is of the two-hinged 
type, and will accommodate both railway and road traffic, 
being a two-decked structure with the railway on top. 
The conditions of the site preclude the use of falsework 
fer the main span, which will accordingly be built out 
cantilever fashion, a method of construction first adopted 
at the great Eads Bridge over the Mississippi. 


The Manchester Ship Canal Company publishes the 
following approximate statement of traffic: July.—Mer- 
chandise in seagoing vessels, 153,182 tons, value 14,9037.; 
in barges, 23,539 tons, value 435/. ; passengers, &c., 114/.; 
rents, &c., 11507. ; total revenue, 16,602, (against 12,504/. 
for the corresponding month last year). Seven months,— 
Merchandise in seagoing vessels, 821,134 tons, value 
84,8507. ; in barges, 178,666 tons, value 3285/. ; passengers, 

c., 626/.; rents and sundry receipts, 8659/.; total 
revenue, 97,4191. (against 75,114/. for the corresponding 
period last year). : 

The Secretary of State for Foreign Affairs has received 
a despatch from Her Majesty’s ambassador at Madrid 
stating that tenders are invited by the Spanish Govern- 
ment for the construction of a floating dock for Havana 
and for its erection in that port. It appears that, under 
the terms stated, tenderers may also send in proposals for 
the working of the dock in question. All tenders must 
be received at the Spanish Ministry of Colonies before 
October 7 next. The Spanish Gazette containing such 
additional particulars as have been published in Madrid 
may be viewed at the Commercial Department of the 
Foreign Office between the hours of 11 a.m. and 6 p.m, 


The fastest long-distance train in Germany runs in con- 
nection with the Northern Express service between 
Ostend and St. Petersburg. Entering German territory 
at Herberthal, on the an, a frontier, it leaves it again 
224 hours later at Eydtkuhnen, after a run of 881 miles, 
The mean speed is, therefore, 39.1 miles per hour. On 
the return journey a slightly better time is made, the 
speed being 40.6 miles per hour. The mean actual 
running speed, deducting stops, for this return train is 
43.5 miles per hour. Another fine train is that between 
Berlin and Hamburg, which covers the distance of 176 5 
miles between these towns in 3 hours 36 minutes, corre- 
sponding to a mean speed of 49.1 miles per hour, 


The plans adopted for the new East River Bridge 
between Brooklyn and New York, show a structure 
having a total length of 7200 ft., made up of two long 
approach viaducts and a main suspension span across the 
river of 1600 ft. The stiffening girder used is of the 
two-hinged type. The roadway is 118 ft. wide, and givesa 
clear headway over the river of 135 ft. above mean spring 
tide. The towers are of steel, reaching to 336 ft. above 
high-water mark. The cables are to be four in number, 
each measuring 174 in. in diameter, made up of 19 strands 
of straight steel wire of No. 6 B.W.G. Both railway 





and street traffic is provided for. The designs have been 





prepared under the direction of Mr. L. L. Buck, M. 
Am. Soe. C.E. 


Some experiments on the effect of heaton insulating 
materials made by Mr. C. E. Skinner, have led to the 
following conclusions : 1. The insulation resistance of all 
ordinary fibrous insulating materials, such as paper, 
cloth, &c., decreases upon being heated up, and then in- 
creases again when the moisture is expelled. 2. Con- 
tinued heating of 31 hours at 120 deg, Cent. does nob 
lower the insulation resistance of paper. 3. The insula- 
tion resistance of completed apparatus shows the same 
characteristics as the insulation resistance of materials 
taken separately. 4. A low insulation resistance is not 
necessarily an indication of poor insulation, but probably 
an indication of the condition of the apparatus in regard 
to moisture. 5. A high electromotive force should nov be 
applied to apparatus when the insulation resistance is 
low. 6. Material which is badly deteriorated mechani- 
cally by heat may still have a high insulation resistance, 
but very poor insulating qualities. 


Mr. Wiesner has communicated to the Academy of the 
Sciences ab Vienna, a note on the comparative chemical 
intensity of, daylight at Vienna, Buitenzorg (Java), and 
Cairo. His observations were made by the Bunsen- 
Roscoe method, in which the activity of the light is 
estimated by its power of causing the combination of 
hydrogen and chlorine, Mr. Wiesner finds that at 
Vienna the greatest chemical intensity of daylight is re- 
presented by 1500 Bunsen-Roscoe units, while in Java it 
was 1812 units. At Vienna the intensity at noon is on 
the average less than the maximum for the day in the 
ratio of 1 to 1.08, whilst in Java the ey figures 
are at 1 to1.22, The annual range of light intensity at 
noon is, under;similar conditions, 1 to 2.14 at Vienna, 
whilst in Java the range is only between 1 and 1.24. Ino 
both places the light is less intense in the afternoon than 
in the morning. At Cairo with a perfectly clear sky a 
considerable reduction in the photographic intensity 
oocurs near noon, the maximum being never at that 
period of the day. 


By the use of the electric furnace M. Moissan has been 
able to prepare the metals whose oxides have been looked 
upon as irreducible by carbon. He obtained uranium in 
this way three years ago, and in a recent number of the 
Comptes Rendus he gives a complete account of its pre- 
paration and its properties. It is isolated in three ways: by 
the action of sodium at a red heat upon the double chloride 
of sodium and uranium ; by electrolysis of this double salt 
in the fused state ; and from the oxide, by reduction with 
carbon in the electric furnace. The last process gives the 
best yields if the heating in contact with carbon is not 
unduly prolonged, and if air is excluded. Metallic 
uranium, when pure, is perfectly white, and is nob mag- 
netic if free from iron. It is not hard enough to scratch 
glass, takes a good polish, and can be filed with ease. Ib 
is much more volatile than iron in the electric forge. M. 
Henri Becquerel, in the same number of the Comptes 
Rendus, tells of a remarkable and probably unique pro- 
perty of this metal, that of emitting invisible phos- 
phorescent rays capable of producing photographic effects 
after traversing opaque bodies such as cardboard, alu- 
minum, copper, and platinum, and also able to discharge 
a gold-leaf electroscope. The effects produced are pre- 
clsely similar to those obtained from uranium salt, except 
that they are nearly four times as intense. 


A revised scale of tariff charges for the North Sea 
Baltic Canal will come into operation on September 1 
next. Up to the present the traffic returns have been 
most disappointing, falling far below the official estimates. 
An attempt is therefore to be made to stimulate traffic by 
reducing rates as follows: On and after September 1 laden 
vessels of not more than 400 tons register passing through 
the canal will be taxed at the rate of 60 pfgs. per ton, 
those between 400 and 600 tons 40 pfgs., those between 
600 and 800 tons 30 pfgs., and those exceeding 800 tons 
20 pfgs. The present rate is 60 pfgs. per ton for vessels 
not exceeding 600 tons register, and 40 pigs. for all those 
above that amount. The minimum charge is fixed at 
10 marks as before. The tax on small German coasting 
vessels of not more than 50 tons remains unaltered at the 
rate of 40 pfgs..per ton. An important reduction is made 
in the case of empty vessels and of those carrying ballast, 
which, instead of paying as at present 40 pfgs. per ton, 
will be allowed a 20 per cent. rebate on the scale of dues 
for laden vessels. The minimum charge for this class and 
for the coasting vessels will be 6 marks instead of 10. The 
towing dues remain unaltered. The original tariff pro- 
vided that during the six winter months all rates should 
be subject to a 25 per cent. increase. is clause was 
regarded as a special hardship, and the Government have 
wisely yielded to public feeling and have reduced the 
increase to 10 per cent. Finally it is enacted that for 
vessels engaged in the North-Sea traffic the above rates 
shall include pilot fees from the North Sea to Bruns- 
biittel, the southern end of the canal. 





CaTALoauEs.— We have received from Messrs, T. 
Cooke and Sons, of 8, Victoria-street, Westminster, S.W., 
a copy of their new catalogue of surveying and drawing 
instruments, containing illustrated descriptions of a 
variety of this class of goods. Messrs, Cooke have long 
had a reputation for highly finished workmanship and 
excellence of design.—The Edison and Swan United 
Electric Lighting Company, of 36 and 37, Queen-street, 
E.C., have issued a new lamp catalogue, in which are 
illustrated and described all the standard types now pro- 
duced at their factory. These range in power from the 
Sunlight lamps, giving an illumination equal to that of 
2000 candles, to the tiny surgical lamps used for exploring 





urposes in the human body. Both high and low voltage 
Lars are also illustrated and described. 
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In a recent issue we noticed that the Amalga- 
mated Society of Engineers have difficulty in find- 
ing places for their middle-aged members, while, 
at the same time, there are not sufficient young 
men to supply the demands made to the Society 
for them. There is nothing surprising that crafts- 
men should be less sought after when years have 
sapped their strength and vigour, and their hands 
have lost their cunning. But it is amazing to read 
that this state of decay begins at the age of 45. 
Weare told that from 25 to 45 the workman is in 
his prime. Earlier, he is lacking in experience ; 
later, he wants vigour. And so, when but 65 per 
cent. of the allotted span is past, the man enters 
the ranks of the unemployed, and year by year he 
finds it more difficult to earn a living. 

This is a very sad state of affairs, if it be true, but 
we very much doubt the accuracy of the conclu- 


be | Sions founded by the Society on their statistics. 


In the first place, the officers of a benefit institution 
are like the angels in heaven, in that one member 
on the funds bulks more largely in their eyes than 
ninety-nine who keep steadily at work and who pay 
their subscriptions week by week. ‘ When it is found 
that ‘idle’? members steadily decrease up to a 
certain point, leaving on the funds a residue of 
middle-aged men whom: employers will not take, 
officials jump to the conclusion that it is age that 
prevents them obtaining employment. They are 
apt to forget that large numbers of mechanics 
remain in steady employment until the age of sixty 
or more,’ and that there may be other reasons 
than mere weight of years to produce the disability 
suffered by the’ small proportion remaining on 
their hands. In most other walks of life the age 
of 45 does not see a lessened production. Of course 
the fire of youth has<«burned out, but its loss has 
been’ more than compensated ‘by experience and 
knowledge. The'strength may be.reduced, though 
by no means necessarily so, but it is used: with so 
much more discretion that it seems as if it were in- 
creased. ‘In all occupations, ex¢ept those which 
are mere muscle work, the middle-aged ought to 
be able to hold their own against younger com- 
petitors, and generally it is so.. Why should it be 
otherwise among mechanics ? : 

In all ranks and classes of life there is a resi- 
duum who are the despair of those responsible for 
their maintenance. This world is a very hard 
place for those whom, for want of a better word, 
we call the unfit, and the older they grow the more 
unfortunate ‘becomes their condition. Their. de- 
fects do. not necessarily indicate want of either 
moral or intellectual power; we all know men of 
good character and of brilliant parts who can make 
no headway. at all, but steadily drift backwards in 
spite of all the efforts of their friends to aid them. 
Some mental twist,some inability to adapt them- 


1 | selves to the conditions of. life, some idiosyncrasy 


that differentiates them, to their disadvantage, from 
their fellows, ever hampers their movements. What- 
ever it be, it is generally incurable, and grows more 


1/ pronounced as years pass by. -In youth faults are 


easily condoned ; they are ascribed to inexpérience; 
high spirits, andthe like. Even when they display 
a lack of moral sense it is hoped that they will dis- 
appear, and charity pleads for another chance to 
be given, and another, and another. Time often 


3| brings reformation, but not to the class of men we 


are considering. Their faults are part of them- 


;| Selves ; they grow with their growth and harden 


with their years, until they become as difficult to 
dismiss as the Old Man of the Sea. 

These unfit people are met with. in engineers’ 
workshops, just as in all other callings. There 


they display so many forms of incapacity that we 
cannot catalogue the half, but we may mention 
afew. One of the commonest is an inability for 





continuous exertion, Many men have ‘‘ periods,” 


like a pendulum, varying from a day or two to 
weeks or months. Whether they be short or long, 
they represent the length of time they can follow 
a monotonous employment without a break. When 
the period is expiring they become restless, and at 
its end they are incapable of continuing in their 
vocation. Generally they seek excitement in drink, 
and until they have satisfied their craving—not for 
alcohol, but for an entire change of thought and 
feeling—their case is hopeless. It is noticeable 
that some of the best workmen exhibit these cha- 
racteristics.. A man of intellectual energy finds the 
fitter’s daily round of toil terribly monotonous, 
and if he has no form of mental excitement as an 
antidote, he can scarcely: avoid an occasional out- 
burst. Many find relief in religion ; the Methodists 
in the country and the Salvation Army in towns 
are largely recruited from those whose natures de- 
mand constant intellectual stimulation, and who 
find it in the emotional services of these com- 
munions, Other forms of recreation favoured by 
mechanics are political discussion, trades unionism, 
invention, gardening, literature, and the like. It 
matters little what is followed so long as it counter- 
acts the oppression which comes from doing the 
same thing day by day and week by week. But 
without some hobby a workman of impetuous or 
unstable disposition is very apt to gain a reputation 
for unreliability. 

Another form of unfitness shows itself in a ten- 
dency to make mistakes of an exasperating kind. 
There are men of great capacity who suffer from 
occasional attacks of intellectual catalepsy. They 
will, now and again, do things known to be entirely 
wrong, not only by themselves but by the youngest 
apprentice. Generally they need no supervision, and 
it seems almost an insult to keep a watch on them, 
But suddenly they will do something so utterly 
stupid, so annoyingly idiotic, that even the fore- 
man’s. vocabulary fails to do justice to it. For 
months they turn .out first-class work, until it 
seems mere supererogation to overlook them, and 
then when the watch on them grows slack, their 
wits go a wool-gathering, and in an hour they spoil 
more work than'the average careless man does in a 

ear. Near akin to theseisthe forgetful man. As 
ong as he is at bench-work, his incapacity does 
not greatly matter, but immediately he is put on 
an outside ‘job his defect makes itself painfully 
evident. He leaves half his tools behind him when 
he starts ; when he makes a sketch he omits the 
most important dimension ; he neglects to order the 
making-up length of pipe until the day before 
steam is to be raised ; when the job is finished he 
comes away, leaving a ratchet- brace, or aset of taps, 
to be recovered with difficulty, if at all. He, too, 
soon gets his name written in large letters in the 
foreman’s black list. 

A love of intrigue, unless accompanied by great 
powers for organisation and a magnetic personality, 
is fatal to a man’s prosperity, particularly if he be 
in a subordinate position. He cannot give proper 
attention to his work if his mind be full of plans 
for thwarting this person and overriding that per- 
son, and what is of more importance, he raises up 
strife which is inimical to order and discipline. 
The mischief-maker is‘a person to be got rid of as 
soon as discovered, for he is never cured, and his 
presence is a constant danger. It is he that sets 
up an undercurrent of bad feeling in a shop, divid- 
ing the men into cliques and camps, and it is his 
influence that so embitters the relations of em- 
ployers and employed that disputes cannot be 
settled by reason. Another form of mental aliena- 
tion, which causes trouble in a works, shows itself in 
impatience of control and inability to live peaceably 
with one’s fellows. This, too, leads to disputes, 
and distracts attention from the proper business of 
the hour.’ Unless all the people in a shop work 
harmoniously together, time and energy are wasted, 
and a reduced output results. If a foreman cannot 
obtain loyal obedience, and if he is worried by 
settling quarrels that should never arise, he is 
unable to attend to his functions, with the inevit- 
able result that he, his employers, and the men all 
become discontented. It would be good economy 
to pay a cantankerous workman to stay at home, 
if he could be not got rid of in other ways. 

We have selected a few of the more salient defects 
that cause men, in other respects skilful in their 
vocation, to be distrusted and avoided by employers. 
These faults are present at all periods of their 
lives, but it is their characteristic to become more 
marked as years go by. Further, it takes time to 





make a reputation—good or bad. The young man 
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discharged from one shop can go to another, and 
from that to a third and a fourth, by which time 
his fault will have been forgotten at the first, and 
he can commence the round again. But after a 
while he becomes notorious, and eventually, on the 
eve of middle age, he joins the class which weighs so 
heavily on trade union funds. On all sides he be- 
comes recognised as unfit, and employers will 
restrict their operations—disappoint their cus- 
tomers even—rather than permit his evil influence 
to pervade their establishments. His case is hard, 
the more so because he is seldom able to understand 
the reason of the feeling against him. His nature 
drives him to a certain course of action, sometimes 
by irresistible impulses and sometimes by what 
appear to him to be the dictates of reason, and to 
neither force can he oppose an effectual resistance. 

The company of middle-aged derelicts is, of 
course, not entirely composed of such as we have 
described, There are in it those who are physically 
unable to turn out a good day’s work. Modern 
engineering, especially when done by day work, 
does not usually demand great physical activity ; 
only fair average strength is needed. There are 
exceptional positions in which great bodily powers 
are necessary, but these are few and are mostly 
confined to repairing jobs. Ordinarily a fairly 
preserved man of 55, or even 60, can do all that is 
required of him, and there are plenty of jobs with 
which old age is quite able to cope. But this pre- 
sumes a good constitution to commence with, and 
fairly temperate living. The weak, the diseased, 
and the dissipated are bent early by the burden 
of life, and fall out of the race. Their day is 
done while yet the sun is high. Sometimes it is 
because they have selected the wrong vocation ; 
sometimes they fail from sheer misfortune, and 
sometimes from their own faults. In any case it 
is sad, but their position does not afford good ground 
for the contention that all men should be pen- 
sioned off at the age of 45o0r 50. Among the sturdy 
millwrights of the last generation a man was not 
deemed to have acquired all the ‘‘ mystery” until 
he reached that age, and we can call to mind 
grand old fellows, with grey hair and spectacles, 
who could carry a job through from start to finish 
without flinching, and put in an amount of over- 
time in a week that drove the cashier frantic. 
There was no harder work in those days than 
repairing mill gearing, but many of its difticulties 
could be turned by skill and experience, and that 
is just what an old man should have. We have 
only to look at our politicians to see that there is 
no elixir of life like intellectual activity. It is the 
man who never thinks, who never strives, who 
never exercises his mind, who fails at 45. The 
‘*come-day, go-day, God-send-Sunday” sort of 
workmen wear out a great deal faster than those 
who put heart and mind into their business, and it 
is to be feared that the unions tend to create them. 
We yield to none in our admiration of the splendid 
self-help and self-sacrifice shown by working men 
in their benefit societies. They cheerfully assist 
those who are handicapped by ill-health, misfor- 
tune, and even by dissipation, and do so again and 
again. But the enforcement of a minimum rate of 
wages, which is practically a maximum, is a bar to 
mental exertion, and tends to stop both intellectual 
and physical development. If it be true that the 
average workman is no longer worth the minimum 
rate of wages at 45 of years age we should ascribe his 
failing powers in great part to the deadening in- 
fluence of a system which checks all healthy emula- 
tion, and wraps each member in present security 
and content. 

To every man, be he mechanic or not, the climac- 
teric must come soon or late. But loss of employ- 
ment is not evidence of it. Employers have other 
standards of appreciation than the amount of work a 
man can turn out in a day, and chief among these 
is reliability. The slow worker who always comes 
in at six o’clock and makes a full week, who does 
not forget what he has to do, who never spoils a 
job, and does not make mischief in the shop, is not 

ightly discharged. What is lost by his want of 
celerity is more than gained in other ways. If age 


does somewhat impair a man’s vigour and lessen | grea 


the cunning of his hand, it brings its compensa- 
tions to his employers in other respects. Outside 
delights cease to distract him ; habits of order and 
method have become engrained ; he has learned the 
limits of his strength, and he does not transgress 
them in his hours of leisure ; above all, experience 
enables him to choose the best methods and saves 
him from blunders. But all this implies that he 








has made a good reputation in his years of maturity. 
If the weakness of his character has been displayed 
again and again, if, in a word, he has been weighed 
in the balances and found wanting, then very little 
decay of strength will turn the scale completely 
against him. The date of a man’s climacteric de- 
pends more on his mind than on his body. 





COLONIAL TRADE AND FOREIGN 
COMPETITION. 

A PERUSAL of the work on New South Wales 
recently issued by the Government of the colony, 
presents serious matter for reflection. The pro- 
sperity of the country seems unbounded, the re- 
covery after the recent great financial depression 
having been rapid and complete, but the question 
remains as to whether we are getting our fair share 
of the increase of business resulting from the re- 
newed general confidence in the future of the 
colony. In certain departments we still appear to 
hold our own, as, in spite of the heavy subsidies 
given to certain foreign shipping lines, it appears 
that these latter have not as yet displaced British 
shipping to any considerable extent. On the other 
hand, Australian wool, which was formerly all 
shipped to the London market, is now, to a very 
considerable extent, forwarded direct to France, 
Germany, and Belgium. This naturally causes a 
loss of the middleman’s profits to the London 
market, but in al] probability no efforts made by the 
latter would have sufficed to prevent this diversion, 
which in itself is natural and legitimate. As regards 
imports into Australia, however, matters stand on 
a different footing, as not only have the direct 
imports from America and Germany into Australia 
largely increased of late years, but a large quantity 
of goods entered as coming from the United King- 
dom have had, as a matter of fact, their origin on 
the Continent, so that, in the opinion of Mr. Nash, 
the nominal imports from Germany into New 
South Wales should be nearly doubled. Of 
course, in these cases a middleman’s profit is 
still obtained in the United Kingdom, so that the 
diversion in question is not as yet a total loss, but 
in the nature of things the Australian consumer 
will soon see the advantages of dealing direct with 
the producer, and thus avoiding the intermediate 
profits. In some departments of trade practically 
the whole supply is obtained from the Continent. 
Thus in the item of barbed wire, of which 97,4001. 
were imported during 1894, it is estimated that 
nine-tenths of the total was obtained either directly 
or indirectly from Germany. In certain lines of 
hardware, again, the market is monopolised by 
America. 

Of course, in spite of all this, the United Kingdom 
still bulks most largely in the antipodean trade of 
the colony. Thus these imports for 1894 were as 
follows : 


£ 
From Great Britain ... 2,687,312 
»» the Continent ... 186,502 
» America... a mes 281,034 


Even if we double the figures for the Continent in 
order to allow for the agency trade, Great Britain 
would still have nearly four times as much of the 
import trade into New South Wales as the Conti- 
nent and America put together. 

A detailed examination of the figures, however, 
shows that the comparatively good showing of the 
United Kingdom is due to the soft goods imports, 
whilst in the metal industries the showing is much 
less favourable to this country. The figures are as 


follows : 
Imports of Metal Goods. 


£ 
From Great Britain 348,753 
», the Continent 76,447 
» America ... me 66,741 


Again doubling the nominal Continental impart to 
allow for agency business, the corrected figures for 
goods having their origin in Great Britain would 
be 272,306/., whilst 199,635/. would represent the 
true importation from America and the Continent. 

Perhaps the most hopeful feature of the situation 
is the indifference with which too many of our 
t works are managed. If, in spite of this, we 
can still hold such a large proportion of the general 
trade, what will we do when both masters and 
men awake to the gravity of the situation? Of 
the kind of management referred to, we might 
give many instances, but perhaps one will suffice. 
A firm of engineers, of which the management 
is so able that during almost the whole of the 
recent depression they were working overtime, 





were not quite satisfied with the output in one of 


their departments. They therefore applied to a 
world-famous firm of English tool builders asking 
them for suggestions as to tools, &c., offering to 
purchase such tools as were required if they could 
be shown that a substantial saving would result 
therefrom. In consequence of this application, the 
tool-makers in question despatched an aged fore- 
man to the works of the inquiring firm, who pottered 
about for an hour or two, and proved to be quite 
incapable of making any suggestion of value. In 
despair a German firm was then applied to. Im- 
mediately a young engineer was despatched to the 
shops in question, and a careful examination made 
of the methods followed. Samples of the finished 
article were obtained and despatched to Germany, 
and the whole matter thoroughly gone into by com- 
petent men there. As a result, machines were sup- 
plied by this German firm under a guarantee of effect- 
ing a very considerable saving, and this guarantee 
was much surpassed by the working of the machines, 
In this instance the English firm had the first 
choice, and yet through sheer crass stupidity on the 
part of the management, allowed an important order 
to go by them. It is management of this kind that 
under stress of competition has no better device than 
to reduce wages. In this latter matter no doubt the 
men are themselves largely to blame. The object of 
the trade societies is to keep as many of their mem- 
bers as possible fully employed at good wages, which 
is, of course, a perfectly laudable and legitimate aim. 
The methods pursued, however, too often show an 
utter failure to grasp the conditions essential to 
this. The plan most in favour is to make any 
work in hand go as far as possible, and acting on 
this principle the introduction of any labour-saving 
tools is resented as an injury. For instance, Mr. 
Maxim relates that for months after the introduc- 
tion of a special milling tool for machining parts of 
the Maxim gun, the men at Erith insisted on 
taking as long in putting the finishing touches to 
the part after leaving the machine, as they did 
when the whole had to be prepared ab initio by 
chisel and file. Changing the workmen did no 
good, until a German who could not speak English 
was employed, who accomplished six times as much 
in one day as the Englishmen did in 14. Cases of 
this nature could be multiplied by the dozen, and 
there are probably few of our readers who have not 
in the course of their own experience come across 
one or two such. People often wonder at the 
great number of such tools brought out in the 
States as compared with those having their origin 
on this side of the Atlantic. The cause of this is due, 
less to any special ingenuity on the part of the 
Americans, than the absence of a market for such 
devices in their earlier history, on this side. If an 
employer is threatened with a strike every time 
he makes an alteration in the working of his factory, 
he naturally avoids the introduction of new ma- 
chinery till the last possible moment. 

Again few mechanics here in this country will 
consent to look after more than one machine, 
though three-fourths of his time may be spent in 
simply watching the wheels go round. In America 
objections of this nature do not obtain, and the 
output per man is correspondingly increased, so 
that in spite of the higher wages usually paid, the 
wages cost per piece is often less than in this 
country, and were the example followed here there 
is no reason why wages should not be materially 
raised, and foreign competition defied at the same 
time. 

It may, however, be held that fewer men would 
then be needed for the work. All experience, 
however, shows that where the output is cheapened 
in this way, the increased demand leads almost 
immediately to a large increase in the number of 
hands employed. The firms whose men have the 
steadiest employment are almost without exception 
those who have seen their way to adopt labour- 
saving devices on a large scale, without coming 
into conflict with their men, and where every effort 
is made to reduce the cost of production. 





OOFFEE GROWING IN PERU. 

THe valleys of the Chanchamayo and Perené, which 
were described in ENGINEERING, vol. lviii., pages 474 
and 507, are developing such importance as a coffee 
growing region that it may be of interest to give an 
outline of the work of developing chacras in that 
part of the world. The following details have been 
gleaned from several of the persons interested in 
coffee culture in the Chanchamayo valley, and as all 














Aue. 21, 1896.] 


ENGINEERING. 





247 








the districts on the eastern slope of the Peruvian 
Andes are worked in the same manner, the one 
illustration will apply to the whole territory. 

To claim land for the purpose of cultivating it 
for coffee or other produce, it is necessary to 
‘¢ denounce ” it before the Prefect of the Depart- 
ment. The person requiring the land must make 
his own survey and send in a plan with his petition. 
The land is divided into lots of fifty hectéreas (about 
1234 acres), and the smallest claim that will be 
entertained is for one lot. On the other hand, if 
more than a certain number of lots are required, 
the petition must be made direct to the National 
Government. 

There is no fee required, but the ‘‘denounce- 
ments” are usually written upon stamped paper, 
which, although not compulsory, saves considerable 
trouble in the future. It is also well to know how 


required, and there is very little liability of the 
water lodging at the roots of the trees during the 
rainy season. In flat lands the humidity caused by 
too much moisture is detrimental to coffee plants, 
hence the advisability of selecting territory that has 
sufficient slope to insure perfect drainage. A sharp 
declivity is also bad, because the heavy rains cut 
away the subsoil rapidly and soon render the 
cleared hillsides sterile. 

Deep soil is also necessary for the coffee plant, in 
order that its roots may develop to their fullest 
extent. For this reason the lands bine immediately 
on the banks of the Chanchamayo river are un- 
suited to the cultivation of coffee, the soil being 
clayey and shallow. Besides this, the low valley 
lands abound in ants, which would soon attack and 
devour all the young plants. 





Water is plentiful, as can readily be understood, 











CLEARING CorFEE LANDS. 


t» shake hands with the officials properly, for they 
can do much to smoothe the path of a land hunter, 
and can place no end of obstacles in his way, if the 
interchange of animal magnetism is not carried out 
through some metallic conductor, the colour of 
which has much to do with the intensity of the 
interest developed. One of the greatest impedi- 
ments to the rapid development of the district is 
the want of official maps. The Government has 
utterly neglected this most important duty, and 
there is naturally a certain want of confidence 
among the people who would take up land, because 
they are afraid that in the future, when the 
boundaries have to be adjusted, the independent 
surveys will be found to have mixed up neighbour- 
ing properties. The Government does not even take 
measurements at the time of giving possession of 
the land to the claimant, so that the dividing lines 
have to be adjusted by the parties themselves. It 
is therefore more than probable that, as the district 
becomes more thickly populated, quarrels as to 
location of dividing lines will arise, and the lawyers 
will reap a rich harvest as soon as the season for 
litigation comes round. 

Peruvians are for ever complaining of the poverty 
of the country, notwithstanding the fact that it is 
one of the most favoured in natural resources and 
climate. They have no one to blame but them- 
selves. The Government at the capital is too busy 
fomenting or combating internal quarrels, and the 
interests of the people, who are really keeping the 
Republic alive, are relegated to the charge of tip- 
taking officialdom, whose combination of craft and 
ignorance is sufticient to ruin the richest nation 
on the face of the earth. When Peru finds her 
Portirio Diaz as Mexico has done, she will advance, 
but as long as she is the victim of political jackals 
she cannot hope to take the position among nations 
that her undoubted natural wealth should give her. 

The configuration of the Chanchamayo valley is 
admirably suited to the cultivation of coffee. On 





the slopes of the hills the temperature is just that 


and it can be conducted to nearly all the hill slopes 
with but little trouble or expense. Therefore, 
while for coffee cultivation artificial irrigation is 
unnecessary, or, in fact, not of much value, it can be 
utilised for other plants, such as those used for 
immediate consumption; and those intending to 
take up lands should always keep in mind that the 
water will have to be used for power when the time 
comes to put up machinery, &c., for preparing the 
coffee for market. At present all the machinery in 
the valley of the Chanchamayo is driven by water 
power, of which there is an abundance in the 
different rivers and streams. 

The rains are heavy during the months of 
December, January, February and March; mists 
known as aguaceros are experienced in October, 
November, April, and May, and the other four 
months are completely dry: not dry as is known in 
England, but so dry that everything is parched up 
as if subjected to the heat of a great oven, the 
coffee plants living solely by the moisture they are 
able to take up by their deep roots. 

The question of labour is one that will have to be 
seriously faced verysoon. Even now, at the very 
beginning of the development of the district, it has 
become necessary to enlist chacra hands in the 
more distant towns of Huancayo, Jauja, and Tarma, 
because the labour element of La Merced has 
thinned out considerably, and many of the work- 
men (?) prefer to live in a state of idleness than 
to do anything to help along the rising industry of 
coffee culture. The cholas (mixture of Indian and 
Spanish) who are brought from the towns on the 
sides of the mountains cannot stand the change of 
climate, and are for ever pining to get back to their 
homes again. It is really aggravating to see this 
human species sauntering about with their hands 
thrust in their pockets, totally oblivious to the fact 
that if they withdrew them and worked they would 
better themselves. They are a lazy lot, and will 
only work when they are captured like wild beasts 


of filling the ranks of the different regiments. 
Then they become abject slaves, and fight without 
really knowing what they are killing each other for. 
The sooner their generation passes away the better 
it will be for the country’s welfare. Compared with 
the chuncho, or full-breed Indian, they are worthless 
as hands in clearing territory for coffee. The latter 
know how to use the axe and machéte with great 
skill, and are used to work in the dense woods. 
However, as the chunchos are so few, the others 
are acceptable on the principle that they are better 
than nothing. 

Their pay varies according to the distance they 
have to come, and ranges from 50 cents to one sol 
per day. There also exists a certain custom of 
giving them three copas, or drinks of chacta, per 
day. Chacta is a strong liquor made from the 
sugar cane, before which the whiskey of the Indian 
outposts in the States would have to retire to the 
list of temperance beverages. They are alsu pro- 
vided with a place to sleep in. The food they pro- 
vide themselves ; but if the owner of the chacra 
engages to supply them, he deducts 25 cents per 
day from their money. The chuncho, as has been 
stated, are much more to be preferred as workmen 
when preparing the land. They are perfecily 
acclimated, since they inhabit the adjacent forest, 
and they have not that constant anxiety to go 
to their homes. Arrangements with one or more 
of them can be made to cleara certain area of land, 
they taking in exchange all kinds of trinkets and 
articles, among which the shot-gun is the most 
highly prized. They also require their own copas 
of chacta, but do not require sleeping quarters, as 
they go to their homes every night. 

When a chuncho takes a contract to clear a certain 
piece of land, he takes his own time to doit. When 
he goes to work, he does not play with the axe or 
machéte—he works hard; but he may not turn 
up again for a day or two. If there are any shot- 
guns mentioned inthe contract, however, thechuncho 
knows no rest until his work is finished and he 
receives the coveted prize. One difficulty with 
them is their language. But few of them under- 
stand Spanish, and it is necessary to have an in- 
terpreter ; unless, indeed, the subject discussed is 
chacta, and then they can make themselves better 
understood by signs than they could through the 
most eloquent intermediary. 

Referring to their love of the shot-gun, it can be 
said that they know the use of it very well, and 
some of them would be considered fair marksmen. 
They are, as is natural, born hunters, and make 
good camp suppliers if they do not take into their 
heads to leave for parts unknown, with the shot- 
gun loaned them for the purpose of hunting. One 
of them, who understood Spanish, was asked how 
he managed to bring down a pavo del monte (moun- 
tain turkey) so soon after leaving camp. He im- 
mediately went through a species of performance 
illustrating his crawling through the undergrowth 
until he saw the bird. He then sat down and gave 
a perfect imitation of the turkey calling its mate. 
He wound up the exhibition by saying “ Cara 
blanca (whiteface) tries to go to turkey. Turkey 
knows too much, so cara blanca has to travel very 
far, and when he makes a noise off goes the bird. 
I see my bird and then call him. He comes to be 
shot, and—boom !—down he goes. Cara blanca es 
tonto.” The latter remarks are not complimentary 
to the paleface, being capable of abbreviation into 
Anglo-Saxon monosyllables. 

Taking the work of the cholo by day hire and 
that of the chuncho by contract, there is an appre- 
ciable difference in favour of the latter, not count- 
ing the fact that there is a saving also in the trouble 
of superintendence. It is therefore a great pity 
that their number is so small, as their service could 
be utilised to great advantage. 

There is another way of accomplishing the work 
of establishing coffee chacras, which is adopted by 
those having capital and who do not wish to under- 
take the work of clearing and planting themselves. 
It is by the employment of what are known as 
mejoreros. The mejoreros are men to whom the 
lands are handed over for a term of four years. 
They are also given the necessary tools, and are sup- 
plied with food during the whole period. At the 
end of the time stated they return the chacra 
to theowner in a perfect state of cultivation, 
the trees being sufficiently advanced to bear their 
first crop. The owner then pays them at the rate 
of 15 cents per plant, first deducting all the ad- 
vances made for food, &c., nothing being omitted. 





and sent to the capital handcuffed, for the purpose 


A strict account of the advances is kept by both 
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parties, and the balance is handed over to the 
mejorero, 

There are some mejoreros who will take charge 
of the land for six years and not require any ad- 
vances in the shape of provisions, &:., their profit 
being obtained from the crops between the fourth 
and sixth years. This, as can be imagined, is a good 
arrangement for the mejorero, as he will receive a 
large sum from the sale of the coffee. It would 
naturally be supposed that those men would open 
up their own chacras and permanently enjoy the 
fruits of their labour, but very seldom is this the 
cass. When they have a number of chacras on 
hand, the deductions on account of provisions, &c., 
are very small, and they then make a handsome 
profit. 

From an economical point of view, the employ- 
ment of mejoreros appears much the cheaper way 
of obtaining a fally developed chacra with the 
least amount of attention ; but it also has its draw- 
backs, due in the main part to the instability of 
the people with whom one has to dea). The opera- 
tions necessary to prepare the land for the cultiva- 
{ion of coffee are as follows: Firat, the voce or 
felling of trees and cutting away of the under- 
growth is done. This is the most laborious 
work, and needs men that not only know the use 
of the axe and machéte, but also those accustomed 
to working where there are numerous venomous 
snakes and insects. The chaupeo, or cutting up 
the branches and preparing the brush for firing, is 
then gone through. When the dry months set in, 
and everything is like tinder, the fire is applied 


| district : 


perannum. The harvest time commences in April 


and concludes about the end of August. The cost 
of collecting the fruit and preparing the coffee for 
the market averages about 80 cents per quintal 
(104d. per 100 lb.), the machinery, tanks, &c., 
being considered in the general estimate. 

The first crop of coffee is taken in the fourth 
year, and averages 1} 1b. per tree. After that the 
average of 2 lb. may be considered a fair one, as in 
some years they give less and in others much more. 

After being cleaned, the coffee of this particular 
district holds good for about three months, after 
which it begins to bleach and get parched. It is 
therefore necessary to ship it at once to market. 
The prices paid in La Merced, at present, vary 
between 26 and 28 soles per quintal (Spanish), but 
it is best to place the figure at 26 soles for the 
purpose of estimating. Thecost of production may 
pe stated at 12 soles, without reckoning interest on 
the capital. The life of a tree is about 20 years, 
that is, if it is constantly attended and kept clear 
of weeds, &c. 

Taking 10 hectdres as a chacra containing 20,000 
trees, it will be seen how much expense is neces- 
sary to put it under cultivation, and how much 
profit there will be in five years, by the following 
estimates, which are based upon the practice of the 


Soles. 
Roce and chaup:o 10 hectareas at 65soles 650.00 
Burning 20 00 
‘Street ” making ,, 42 250.00 


Cultivating and transplanting 20,000 
plants at 1c. = uh Sac ... 200,00 
Cleaning land, &c., four years at 40 eoles 1600.00 





and the whole area well burned. The ground is 
thea cleared and the calles or streets formed, so that | 
the plants can be located at equal distance from | 
one another in regular order. | 
There are usually a large number of tree trunks | 
left unburned, and these have to be cleared away, | 
and also the roots extracted where necessary. The 
number of men employed will depend entirely upon | 
the area it is proposed to put under cultivation, | 
and it is difficult to figure with any degree of | 
approximation the amount of labour that can be| 


counted upon from the cholas. Their willingness s 8 
to work is in inverse ratio to the cube of their Interest on first portion... 1507.50 = 271.35 
capacity to absorb chacta and sleep. | » second ,,... 3286.35 = 591.54 
As the burning can only be carried on during | » third ,, ... 5385.39 = 969,37 
the dry months, the work of clearing generally | » fourth ,, ... 7862.26 = 1415.20 
extends over the whole year; but that time is not Tobe tntesests 3247.46 
lost, because the young plants are maturing in Capital... 6030.00 
their nursery in the meantime. | 
Taking 50 cents per day a3 a basis for labour, | 9277.46 
the estimates of the different processes would be: | Qaintals, 
| Product of 20,000 plants at 14 lb., 
Ri d ch 0 r hectérea ( bout 2h Soles. fourth year Sis oes eee we = 
ee ee ee ee Product of 20,000 plants at 2 ib., fifth 
Burning the rubbish ... es ce ne 12 Penn ies ss ate ree cs 
Making streets in which to plant the “oan 
young trees ... om ane oes eee 700 
(The gold value of the sole is 23, 2d.) . Ss. 
700 quintals ab 26s. = 18,200.00 
When the above operations are performed, the Capital and interest = 9,277.46 
land is ready for the almdcigo, or transplanting the 
young trees. It is not customary to sow the seeds Net profit we se 8922.54 
direct, first, because one year would be lost, and} For the years following the fifth the annual 
secondly, as the fruit contains two seeds, the/| figures would be as follows : 
sprouts would have to be separated when they had : : 8. 
developed, a process that would disturb and perhaps ace ry pe haere 400.00 
destroy the roots of the plant left standing. The ng pe ne ae Oe, seo 
seeds are therefore sown in a selected piece of Road repairing .. |. |... 50.00 
ground before the clearing of the land is started, Maintenance 420.00 
and the plants are ready, as has been stated, by the 
time that work is finished. The seed should be I 1215.00 
planted where there is no shade, because if the mtarent of 18 por cent... 218.70 
young plants 0 er under 7 — 3 the 1433.70 
branches of other trees, they must be placed in a , “ ; 
similar position when transplanted, otherwise they Pe aciaiale aa sisoriegsin 10 p.m 
will suffer from the change to the light and direct Total expense for one year ... ... 1,483.70 


rays of the sun. The distance generally fixed 
between the trees in the streets is 2 metres, so that 
each hectdrea will contain 2000 plants. 

The seed is the cherry, which contains two beans, 
each of which develops into a p!ant. These can be 
purchased at the rate of ten soles per quintal (21s. 8d. 
per 100 1b.). The expense of the nursery is very 
small, as the seeds are sown close together until 
the time for transplanting arrives. It is usually 
estimated that the plants cost one cent each. The 
transplanting is done at the beginning of the raioy 
season, that is in November or the early part of 
Decamber, and is a delicate operation, as the young 
shoots are very tender and will not stand much 
handling or rough usage. 

The grounds, when planted, need four cleanings 
per year, which is estimated at 40 soles per hectirea 





Harvesting and preparing 700 quintals 





at 80c. es mS 560.00 
Construction of house 100.00 
Tools, &. ... is ss oe 200.00 
Construction and repair of roads . 250.00 
Maintenancs, five years at 35 soles per 

month ¥ Sis iis ... 2100.00 

6030.00 


Dividing the invested capital into four parts, and 
considering it at simple interest of 18 per cent. (the 
present bank rate) : 

















Profit ... se = .. 8,966.00 

It will now be seen that by employing the 
mejorero’s services there is a large saving, for he 
will have to pay the latter 3000s. for 20,000 plants 
in their third year, and will not have all the ex- 
pense stated in the above estimate. 

Contracting the land out of his possession after six 
years would mean that the mejorero obtains a large 
profit, for the expenses would be 10,711.16s., while 
the receipts for coffee would reach 28,600.00, show- 
ing a clear profit of 17,888.84 soles. 

The sale of the coffee at La Merced is practically 
compulsory, because there the people have facilities 
of sending it on mule-back to Tarma, or to Arroya, 
where it is transferred to the train for shipment to 
Callao, To endeavour to send the coffee direct to 








the shipping port would under the present circum- 
stances be simple madness, as the competition of 
the carriers would soon ruin any one who made the 
attempt, unless he was backed by plenty of capital. 
It is sad to see a territory so rich utterly neglected 
by a Government that is striving to keep its head 
above the sea of financial difficulties in which Peru 
has been drifting. Nothing has been done to im- 
prove the means of communication with the outer 
world, and therefore there are no inducements 
offered to people to go and take advantage of the 
resources that lie within a comparatively short 
distance of the coast line. The district is develop. 
ing, it is true, but it is doing so against all the 
drawbacks that could possibly be encountered : 
an indifferent Government playing into the hands 
of those who place obstacles in the way of advance- 
ment, in order to reap all the benefits of the labour 
of others. 





THE INTERNATIONAL CONGRESS OF 
ELEOTRICIANS AT GENEVA. 
(Continued from page 217.) 

We will add a few words to our remarks concern- 
ing the debate on photometric units. Our con- 
densed report of last week, which was written 
immediately after the meeting, might convey the 
impression that the concluding meeting indulged a 
little in much ado about nothing. Everybody was 
willing to accept the Hefner lamp as a practical 
standard ; the rest may appear of no consequence. 
Von Hefner-Alteneck, it was said, might have 
yielded ; the recommendations of the Congress 
would then have been unanimous, instead of being 
carried by a small majority with many abstentions. 
Hefner did not yield, fortunately, we believe ; the 
voting pi'o and contra signifies little. If the Reich- 
sanstalt, with all its resources, under the direction 
of Helmholtz, failed in obtaining a homogeneous 
surface of even one square centimetre of platinum 
under conditions suitable for exact photometric mea- 
surements, it appears a retrograde step to sanction a 
practical standard, not as such, but only as repre- 
senting a certain, or rather uncertain, fraction of 
the Violle unit which has not been redetermined 
by its proposer, so far as we are aware, and which 
others cannot succeed in redetermining. The 
experiments of the Reichsanstalt have not been 
published, perhaps because the results were nega- 
tive ; this circumstance probably explains the re- 
serve which Hefner first observed during the dis- 
cussion. Nobody wished to attack Violle. Refer- 
ence was, of course, made to the fact that the exact 
value of the ohm had not been settled without 
difficulties ; but this is not a parallel case. 


WatTTLEss CURRENTS. 


For Thursday’s debates on the electric trans- 
mission of power, André Blondel had sent another 
paper on ‘‘ Wattless Currents in Power Distribu- 
tion by Means of Alternating Currents,” which, in 
the much regretted absence of the author, was com- 
municated in abstract by J. Rey, of Paris. The 
paper treats the fairly well understood problems 
of idle currents very fully. The difference in 
phase existing between the volts and amperes of 
the generators and of the mains ie, according to 
Blondel, one of the chief troubles we have to con- 
tend against when employing alternating currents. 
In order to simplify calculations, Dolivo-Dobro- 
wolsky has first resolved the current in two com- 
ponents of the same period, the one in phase with 
the electromotive force, the other at right angles to 
it ; the former is the watt current, the other a para- 
sitic, wattless current which neither produces nor 
absorbs energy, and which is itself originated by 
anything giving rise to a lag, particularly when the 
alternating current produces a magnetic field, or 
charges electrodes separated by a dielectric or an 
electrolyte. The magnetising wattless current 


which lags behind by + forms the subject of the 


paper ; the electrolytic wattless component is 3ia 


advance, generally not troublesome in the distribu- 
tion of power, and not further discussed here. 
In good transformers, the wattless currents cause a 
waste of from 2 to 5 per cent., in asynchronous 
motors wastes of 25 and 30 per cent. and more. 
If the circuit contains many apparatus under small 
or no load, the wattless currents increase rapidly. 
The difference between the electromotive force 
at the origin U, and at the extremity of the 
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line or feeder U’ is for a current I of impedance 
% given, not by the algebraical equation V’ = 
Vv — ZI, where V and V’ signify the potential 
differences, but by the geometrical equation 


(Ul! =U = Zi). By this expression Blondel 
means that U’ forms the basis of a triangle, 
whose sides U and ZI inclose an angle y — ¢, ¢ 


being the difference in phase, and y determined 


by the equation tan 7 K being the im- 
pedance of the line. The wattless current dimi- 
nishes the power of the generators, and causes the 
voltage to vary with the load ; the voltage can be 
raised, but only at the expense of energy. This 
part of the paper refers to what Rey mentioned as 
the auxiliary machines we notice in installations, 
which, we are told, do nothing, as they do not 
charge the mains, but which in reality do every- 
thing. In biphase circuits, the wattless currents 
can so much increase the reaction of the one 
branch upon the other, that the advantages of the 
biphase system disappear. 

As regards remedies and palliatives for trans- 
formers, we have to proportion the wattless 
currents, which cannot be avoided, by providing 
sub stations, or, better still, primary feeders, and 
in keeping the number of transformers as low as 
possible ; from this point of view special trans- 
formers for each consumer may be styled a bar- 
barism. Asynchronous polyphase motors start 
under load, a great deal of energy being wasted in 
wattleis currents, however ; in monophase motors 
these losses become very large, as we have seen in 
the port of Havre and elsewhere. Synchronous 
motors do not start under load; but they appear 
on the whole preferable, whenever the conditions 
of starting leave us a choice. Compensation of the 
wattless currents in the mains has often been at- 
tempted by means of condensers; Blondel would 
prefer polarisers for this purpose, connected to the 
secondary terminals of the transformers. Over- 
excited synchronous motors not doing direct work 
have, as has been stated, also been applied with the 
same object ; this point again speaks in favour of 
synchronous motors. To reduce the wattless cur- 
rents in the alternators, the fields have been made 
very powerful, and the armatures have been con- 
structed with little wire, so that the voltage varies 
little within the ordinary load limits, As such 
machines utilise the materials very imperfectly, 
other devices have been proposed. Leblanc com- 
bines the generator with an exciter turned in 
synchronism by a train of wheels, and excited 
itself by the current of the alternator ; the 
author has himself suggested similar devices for 
automatic compensation of the armature re- 
actions; these, however, would not lend them- 
selves to asynchronous machines, which Leblanc’s 
constructions would do. In order to suppress 
the idle currents in the motors, Leblanc has 
introduced capacity into the secondary circuit 
of the armature, and also turned a continuous 
current armature rapidly in fields alternating at the 
same rate as the currents to be generated. Blondel 
attains the same object by letting a special con- 
tinuouscurrent circuit circulate round the secondary 
core. These proposals are acknowleged to be 
complicated, and would answer only for large ma- 
chines which labour under other inconveniences. 
Blondel’s paper does justice to all attempts, and 
comes to the conclusion that we need further re- 
search on good industrial condensers and polar- 
isers, on induction motors excited by currents apart 
from those of the distributing circuit, and on 
alternators whose armature reactions can instan- 
taneously be compounded, and whose mass is more 
fully utilised. 

The discussion following immediately was almost 
confined to the term ‘*‘ wattless currents,” for which 
Von Dolivo-Dobrowolsky, of Berlin, is held respon- 
sible. Mascart protested against the creation of 
words like watté and déwatté as not French; why 
not adhere to the cowrant en quadrature? Theold 
school, to which he belonged, felt itself embarrassed 
by the reckless coining of new, often unnecessary, 
terms. His warning, with which everybody ought 
to sympathise on general grounds, was little heeded 
in this instance. Palaz and Hospitalier could not 
dispense with the term ; self-induction had passed 
into French, and the terminology of a rising science 
had to enrich itself.. Ferraris, the chairman of that 
morning, sided with Mascart ; the English were 
satisfied with idle currents, and wattlos could not 
be received into the Italian language. Rey re- 





marked that Blondel did not like the déwatté. 
Blondel has, however, himself something to answer 
for in this respect. 


Hiex Tension Continvous CurRENT 
DISTRIBUTION. 

René Thury, of the Compagnie de |’Industrie 
Electrique de Genéve, met with a warm reception 
when he explained his system of distribution by 
means of high tension continuous currents, of con- 
stant intensity, for connection in series. The 
system has in various modifications been adopted at 
Biberist, Brescia, in Geneva, and Genoa, and at 
several of the installations which the members who 
took part in the week of technical excursions 
following the Congress visited on their round, and 
we propose to deal more fully with the paper when 
describing the installations. The Biberist line has 
a length of 15 miles; in Brescia 700 horse-power 
are transmitted over a distance of 12 miles; up to 
15,000 volts are employed. Thury claims that his 
lines are easily calculated and his switchboards 
simple, that the regulation of the speed of the 
motors answers well, the motors can easily be 
started, that the consumers cannot use more current 
than they are entitled to, that the lightning trouble, 
which is very serious in many parts of Switzerland, 
has successfully been overcome, and that the high 
tension involves no danger. His machines stand 
on porcelain insulators, imbedded in cement or 
beton ; the floors are asphalted. 

Mengarini, the well-known professor of Rome, 
opened the discussion with the remark that all 
advocates of alternating currents would have to 
retire, headed by Ferraris. They admired what they 
had seen at Geneva, but who would dare to touch 
any of these machines in rooms full of dust, flour, 
and moisture? As regards the compensation of the 
impedance of the line, he had quite recently made 
successful experiments with condensers of great 
capacity at Rome. Others concurred that the Thury 
system was advantageous for short lines, but would 
not recommend it for long lines. Hillairet, whilst, 
of course, recognising the advantages of alternat- 
ing current distribution, upheld Thury as regards 
the easy starting and great efficiency of his motors ; 
their construction, moreover, the insulation of the 
coils, and the arrangement of the collector rings, 
offered no difficulty, He knew many continuous 
current motors that had worked for years in dusty 
mills. 

Kolben, of the Oarlikon Works, referred first 
to Blondel’s paper, which had taught us how 
to cure by artificial means what no longer caused 
serious trouble to the experienced constructor. 
Huge machines, with revolving parts more than 
12 ft. in diameter, were now built with a 
clearance of ;'; in. The idle currents of trans- 
formers were little to be feared ; the case was more 
difficult with generators, but we had now fields 
strong enough to allow of the switching in of power- 
ful motors. He granted that polyphase motors 
were inferior in efficiency to continuous current 
motors; but the difference of 1 or 2 per cent. 
mattered little. Their starting was somewhat ex- 
pensive, but they could accommodate themselves to 
excesses of load, under which the continuous 
current motors would break down. Professor 
Hoor-Tempis, of Ganz and Co., agreed with 
Kolben. Liquid resistances were well suited for 
reducing the current fluctuations. He and Bléthy 
had employed condensers for suppressing the self- 
induction of the line eight years ago. But they 
did not find them suitable for very high charges ; 
the best tension would be 4000 or 5000 volts. The 
adaptability of alternating motors to series work 
had often been doubted ; in Vienna, however, they 
used many such motors, up to 4 horse-power, for 
lifts. 

In reply, Thury said that he would not materi- 
ally alter his plant at Genoa (Italy) if he had to 
rebuild it. Transformers were dangerous even if 
step by step transformation was adopted. He had 
observed that alternating sparks pass more easily 
than continuous current discharges of the same 
voltage. Polyphase motors had not given satisfac- 
tion in sugar works, where they were, indeed, being 
replaced by continuous current motors. 


Continuous CuRRENT GENERATOR FOR THREE- 
Wire System. 

The next paper, by A. Rothert, of the Elektri- 
citiits - Actien - Gesellschaft, late Lahmeyer, of 
Frankfort-on-the-Main, had to be hurried owing to 
the late hour. The three-wire system for electric 





lighting would be more popular still than it 
is, if it did not require two small dynamos 
instead of one large machine. The neutral wire 
could be joined to a third brush placed midway 
between the two others ; such brushes are right in 

the field, however, and spark badly. Generators 
with two independent windings on the armature 
and two collectors in series had answered under 
certain circumstances. Dobrowolsky has connected 
two fixed points on the armature of maximum. 
potential difference by a choking coil, and has 

started the neutral wire from the middle of this 

coil. The Allgemeine Elektrecitiits-Gesellschaft 
of Berlin, with which Dobrowolsky is connected, 

and the Compagnie de Fives-Lille have introduced 
this type of generator. These devices did not, 

however, permit of keeping the tension of the two 
branches constant. The losses in both branches and 

in the armature varied with the load, and the exciter 
could influence the total tension only. The load on 
both branches has hence to be fairly equalised, 

unless we resort to main resistances. Two years 
ago Dettmar had designed a new type which had 
since been improved. Each pole is divided in two 

halves of equal sign, so that we get four poles 
N, Nz 8, 8,, the third brush being placed between 
N, and N, ; the armature has two windings. With 

this arrangement the third brush does not spark. 

The armature reaction opposes the field in N, and 
S, and strengthens it in N, and S,. N, and §, are 

opposite one another and feed the same line wire. 

If we, therefore, connect N, and §, in series, and 
the other two poles likewise, the tension in the 

branches will not vary with the Icad. The two 

branches, in fact, work independently of one 
another, and the one branch may even be left un- 
excited. This subdivision of the poles had pre- 

viously been suggested by Miiller, and further, by 
Kingdon, who connected the two poles of equal 

sign, however, so that automatic regulation could 
not be attained. In the Dettmar-Rothert gene- 

rator two successive poles have the same polarity. 

Larger machines are provided with 4 1 poles, 

the exciter coils of 1, 3, 5, 7 and those of 2, 4, 6, 

8 being connected in series. Whenthese dynamos 
were put to practical work, they displayed the un- 
pleasant habit of undergoing a partial change of 
polarity. If we imagine that N, and §, are alone 

excited, the lines of forces tend to cross over to the 

neighbouring poles. The difficulty was overcome 

by connecting for mutual excitation, The group- 
ing is brush 1, pole N,, brush 0, N., brush 2, 8, 
S,, brush 1; N,and 8, are joined to 02, and N, 
and S, to 10. Thus connected, either branch tends 

to regulate the other, as a loss of volts in one branch 

diminishes the excitation of the other. These 

generators are now constructed in sizes up to 100 

kilowatts ; the large machines have eight poles and 

an armature wound for four poles, and turn at 

450 revolutions, A 75-kilowatt generator exhibited 
at Berlin is said to run well with 400 amperes taken 

from one branch and 200 from the other. 


Lone Distance Power TRANSMISSION. 


A paper of this title, prepared by Charles S. 
Bradley (not C. E. Bradley, as printed in our first 
article), of New York, was practically taken as 
read. The author was present, but did not speak 
—English was not heard at the Congress—and the 
few words which Palaz said just indicated the 
object of the author. Bradley advocates mono- 
phase transmission down to his transformers and 
polyphase motors, particularly for single-phase 
lighting systems and railway working with a 
single trolley. He first refers to the difficulties 
caused in alternating circuits by the interconnec- 
tion between inductance and capacity. He would 
balance each capacity and each inductance locally, 
and for this purpose divide a line of, say, 150 kilo- 
metres in 30 sections, which could be compensated 
at a slight expenditure of energy, whilst the regula- 
tion would greatly be facilitated. He is aware that 
Silvanus Thompson madea similar proposal at Chi- 
cago with regard to ocean telephony, where he sug- 
gested placing condensers or induction coils at inter- 
vals between the two lines. In power transmission 
we had to do with one period only, so that the condi- 
tions were ideal for compensation. The second part 
of the paper concerns the phasing transformers, 
which Bradley brought before the American Institute 
of Electrical Engineers last summer, and which were 
vigorously criticised during the discussion in Septem- 
ber. The transformers consist of a simple section 
and a compound section in series with the former 
and with a condenser. Both are provided with 
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various secondaries which, suitably combined, yield 
phase differences of 120 deg. instead of the original 
90 deg. This conversion of diphase into triphase 
currents which Bradley finds best suited for motors 
is effected after the manner of Scott and of Hunting; 
but Bradley winds his combined sections interlaced. 
In the Geneva paper he admits that his trans- 
formers would absorb 5 per cent. more energy than 
ordinary transformers, and that they would cause 
50 per cent. more initial outlay. 


PROTECTION OF OVERHEAD LINES AGAINST 
LIGHTNING. 

On Saturday, August 8, R. Chavannes, of Neu- 
chatel, introduced this discussion on behalf of 
Denzler, who was unable to attend. The terrible 
thunderstorms, frequent in Switzerland, and the 
great heights which the lines reach, render the 
lightning question far more important than might 
be assumed in this country. Chavannes had ob- 
served that, on one circuit, always the lower wire 
was hit. While looking for an explanation of this 
peculiarity, he found other lines in which the 
middle or the top wires proved most endangered. 
There is generally some faulty spot ; posts standing 
on water-bearing clay were struck by preference. 
Condensers and bobbins had answered in many 
cases, not always. In continuous-current lines, 
he would like to connect the poles through water 
to earth, if that were always possible. The pro- 
tection of alternate current networks was more 
difficult ; interruptors and fuses should not be 
placed on spots which could not easily be examined. 
In St. Etienne a transformer had been struck, and 
a man touching the transformer afterwards been 
killed ; the secondaries of transformers should be 
earthed. 

Kapp, the chairman of that morning, drew atten- 
tion to the information collected by the Verband 
Deutscher Elektrotechniker ; in response to their in- 
vitation various firms and bodies have contributed 
reports on their experience on lightning arresters 
to the Hlectrotechnische Zeitschrift. Palaz men- 
tioned that the Swiss Association and the Belgian 
Association of Electrical Engineers had issued 
similar invitations, and he hoped that the Congress 
would endorse this request for further statistical 
material. This was, of course, done. In Switzer- 
land, Palaz continued, there were two schools, 
one in favour of connecting everything to earth, 
the other, equally successful perhaps, of insu- 
lating. all machines. Thury remarked that he 
had not insulated at first, but his high volt- 
ages had naturally induced him to adopt 
perfect insulation throughout, and he believed 
in it. At Brescia, which, like his power plants 
in the Jura, was exposed to terrific storms, 
Barni had just introduced a protector which gave 
complete satisfaction. In principle this apparatus 
does not differ much from those manufactured by 
the Aliott and other companies, which recall 
American patterns ; none of these devices seem to 
be patented. Barni brings the line to a block of 
carbon, from which the line at once branches off 
again. From the block, four carbon pencils pro- 
ject downward, opposite four other pencils, also 
about 14 in. in length, fixed to an aluminium lever, 
2 ft. long, pivoted below and provided at its lower 
extremity with an armature playing over an electro- 
magnet which is itself fixed on the upper plate of a 
metallic comb ; the lower comb is finally connected 
to earth. The apparatus at once extinguishes any 
arc, owing to its great leverage and the lightness 
of the aluminium arm, and acts only when the 
current of the machine is short-circuited. The 
blowing of fuses had formerly frightened the 
people ; the American plan of placing the arresters 
on the outside of the building so that the men 
are not scared does not appear to have found 
imitators. 

Goerges described the protector which Siemens 
and Halske have adopted at Wynau, one of the 
many interesting hydro-electric plants on the excur- 
sion programme. Two strong copper wires are 
bent somewhat like UJ, and placed near one another 
in such a manner that we have two fairly horizontal 
lower branches, two vertical branches, slightly 
diverging upward, and two upper, strongly diverg- 
ing branches. An arc would form on the corner 
below where the distance apart is least, and be 
driven upwards, not only by the heat convection 
currents, as Chavannes had indicated, but also by 
electrodynamic action. For this latter reason it 
is essential that the upper branch is fixed to the 
insulator bell, whilst the line is joined to a terminal 





on the lower branch. If the connections are re- 
versed, the arc tends to creep down, and is not 
extinguished. Goerges also recommended the zinc- 
antimony alloy of Wurts for alternating current 
circuits ; a couple of cylinders of this alloy are all 
that is required. 

Hillairet accentuated that the direct stroke was 
not so much to be feared as the indirect destruc- 
tion produced by discharges in the far distance, 
which often travelled along the line. Combs should 
be of metals like iron and copper, and should have 
low impedance. The geological and topographical 
character of the district should be studied; he 
would insulate his machines. 


Tae INFLUENCE OF CoLD UPON THE CONDUCTANCE 
or METALS AND ON CaTHODE Rays, 


Professor Raoul Pictet’s lecture proved neither 
so long nor go interesting as its title seemed to pro- 
mise. To the visitors from abroad, it was disap- 
pointing. The laws of Hirn, the lecturer com- 
menced, do not necessarily apply to electricity. 
Molecules are separated by the ether; a plus of 
ether means a plus of staticelectricity. An electric 
current is the passing of a certain quantity of 
ether round the molecules, somewhat analogous 
to a water current passing round little islands. If 
all the islands are placed in regular lines, the cur- 
rent will be little impeded. At very low tempera- 
ture, the inter-molecular spaces are reduced and the 
energy is reduced. Members did not quite compre- 
hend why the electric currents should be strong 
at very low temperatures for these reasons. The 
resistance, we are not sure of which metals, was 
stated to be determined by the equation W; = W, (1 
+ 0.00366). Two experiments were shown. A cube 
of copper suspended by a silk thread was rotated in 
a strong magnetic field, simply by twisting the silk ; 
the Foucault currents instantaneously stopped it. 
The cube was then cooled in snow of carbonic dioxide 
of a faultless white, and twisted again. It was 
again stopped, because the ether further carries the 
mass with it, just as the water forces the obstacles 
along. In the second experiment, due to Gold- 
stein, cathode rays or fluorescence were produced 
in a small glass bulb containing barium or calcium 
sulphide. In the ordinary daylight, the violet 
fluorescence was only faintly visible at ordinary tem- 
perature ; the cooled bulb shone beautifully. 


FESTIVITIES AND EXCURSIONS. 


We have already referred to the concluding meet- 
ing, which took place on Saturday afternoon and to 
the resolutions adopted. The formalities, the votes 
of thanks, were disposed of in a couple of minutes. 
The speeches had been delivered on Thursday 
evening already, when the members of the Congress 
were entertained at a banquet in the Exhibition. 
The hall in which the banquet was offered could 
have accommodated another Congress, not because 
the Congress was so small—we should think that 
more than 300 members and their ladies sat down to 
dinner—but because the hall is so large. The 
speakers were hence not well heard, but the toasts 
were none the less heartily honoured. The Swiss 
Association of Electrical Engineers, the town and 
the State of Geneva had proved most pleasant 
and hospitable hosts. There were receptions at 
the Palais Eynard and at the Ariana, a country 
house bequeathed to the town and containing 
valuable art treasures. For Saturday evening a 
grand féte had been arranged on the lake and 
quays, and Friday was practically a day of pleasure. 
By special steamer the Congress proceeded to Mon- 
treux, lunched in style, and almost everybody went 
by the rack railway up the Rochers de Naye, 
6770 ft. high, to find that the clouds up there 
were quite as dense as they appeared from below, 
and very much colder. The very small party re- 
maining below spent an interesting afternoon 
in the electric installation at Montreux, on the 
electric railway to Vevey, and in Nestlé’s condensed 
milk works. To this and the other excursions we 
shall refer in our next issue. We should like to 
add, however, that the six days’ technical excursions 
were admirably arranged ; the big programmes were 
fully carried out, in spite of the rain, and the 
participants—about 50— had to trouble about 
nothing ; everything was done to make the excur- 
sions as instructive as possible. 


(To be continued.) 





Mosse, Bay.—The Mossel Bay district is being pro- 
spected for minerals by Mr. Cutler, manager of the Ceres 
Petroleum Works. 








NOTES. 


Li Hune Cuane’s Visit To Barrow-1n-Furnzss, 

Jupeine from the accounts in the daily papers, 
the question of weight of rail for the Chinese rail- 
ways had his Excellency’s particular attention dur- 
ing this visit. Shortly previous, it appears, he 
had received a telegram from Pekin, stating that 
some German engineer had advised rails 72 lb. 
per yard as sufliciently heavy for the extension 
of the Chinese main lines, while for the Tientsin- 
Pekin line, now in the course of construction, an 
85-lb. rail of Sandberg’s new standard section had 
been adopted, by the advice of the engineer-in-chief, 
Mr. C. W. Kinder, and 10,000 tons have just been 
made and shipped at Barrow. Evidently his Excel- 
lency believes in hearing all sides, so he questioned 
other authorities upon the weights of rails used on 
English railways, and having been told that 72 lb. 
was much too light, he also examined Mr. C. P. 
Sandberg, who is acting as consulting and in- 
specting engineer for rails and part of the rolling 
stock for the Imperial Railways of North China. 
It is pretty clear what opinion his Excellency would 
get from him, as he was the first to advocate heavy 
rails as early as 1886, recommending the use of 
100-lb. rails. Belgium was the first to adopt the 
heavy rail, even to 105 lb., but to their own design. 
Nearly all countries have since increased the weight 
of rails for their main lines, but this has been done 
only slowly in Germany, where there seems to be 
more attention paid to the building of large 
and ornamental stations, such as in Cologne 
and Frankfort, than to the improvement of the 
road. Luckily for China, his Excellency has 
decided to continue the extension of main lines 
with the 85-lb. rail, as originally advised by the 
engineer-in-chief, Mr. C. W. Kinder. It is par- 
ticularly gratifying to find that his Excellency’s 
last public speeches have been more promising as 
regards the introduction of railways into China, as 
that is the first step in the right direction, as well 
for the opening, as for the defence of China. 


CANTILEVER BripGEs. 

In a paper recently read before the Engineers’ 
Club of Philadelphia, Professor Edgar Marburg 
dealt with the subject of cantilever bridges. He 
stated that for railway purposes the cantilever type 
of bridge seemed destined to occupy a field inter- 
mediate between that held by the simple truss for 
moderate spans—to about 600 ft.—and the sus- 
pension bridge having spans of 1500 ft. to 2000 ft. 
or more. The principal objection to the latter 
type of structure, viz., its want of rigidity, be- 
came of less importance as the span was increased, 
whilst the fact that the wire used in the cables 
was three times as strong as ordinary structural 
steel, led to a considerable reduction in the weight 
needed. Though three times as strong as ordi- 
nary rolled material, such wire, he stated, only 
cost about twice as much per ton. The report of 
the ‘‘Board of Engineers” on the proposed Hudson 
River Bridge at New York showed that a 
cantilever span of 3500 ft. would cost nearly 
twice as much as one of 2000 ft. span, the 
necessary expenditure on the approaches being 
included. On the other hand, a suspension 
span of 3100 ft. was estimated to cost less than 
one-third more than a cantilever span of 2000 ft. 
For moderate spans, cantilever bridges are usually 
uneconomical as compared with ordinary truss 
spans, since the anchor spans must be much heavier 
than equivalent simple spans. As the stresses are 
liable to reversal as the train moves over the 
bridge, lower unit stresses must be used, thus again 
increasing the weight. As against this the weight 
required in the main span is less than in an equl- 
valent simple truss, and as no falsework is needed, 
it can be cheaply erected. Still, speaking generally, 
the simple truss system will usually be cheaper for 
spans under 600 ft. In taking out the stresses in 
a cantilever bridge of the ordinary type, Professor 
Marburg states that it is not permissible to con- 
sider the dead load as uniformly distributed. The 
most economical length for the suspended span 
will never be less than one-half the total span, and 
will more usually be between .6 and .7 of it. 


Moroxk Cars. ; 

At last the motor car is to have a free field in 
this country, Her Majesty’s gracious consent 
having been given to the Locomotives on Roads 
Act, immediately before the prorogation of Par- 
liament. The restrictions on this class of traftic 
were originally effected by a combination of the 
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interests of the railway companies and the squire- 
archy. The former feared the competition of high- 
speed traction engines, such as are now used with 
success in New Zealand and India, whilst the latter 
were more concerned for the nerves of their horses 
than for the general welfare of the community. 
There is, however, another side to the picture. 
Valuable as a traction engine may be as a means of 
goods transport, it is at least equally efficient as a 
disturber of slumber, when it pursues its clamorous 
path through the streets of a peaceful village on a 
summer night. The accompanying vibration re- 
sembles nothing so much as a small earthquake, 
and should by chance the locality be in the pos- 
session of a cobblestone pavement, the rustic who 
is unaffected by the passage of the engine may 
congratulate himself on a nervous system of steel. 
Should the speed of these engines bemuch increased, 
the neighbourhood of the roads traversed will be 
almost uninhabitable, unless some means are 
taken to reduce the noise and vibration. As 
regards light traffic, the motor carriages yet 
designed are extremely unpractical. The vibration 
reminds one of the earlier days of the torpedo- 
boat, when an inspecting officer is said to have 
had the stopping of his teeth loosened from the 
liveliness of the craft during her trial. Added 
to this, moat of the cars leave behind them a fume 
of burnt oil which would almost suffice to trace their 
course by the sense of smell alone. Until these 
and other defects have been surmounted, the 
motor car is little likely to become a popular 
favourite, though no doubt the very great con- 
cessions made by Parliament will do much to 
stimulate inventors. In particular, the placing of 
the limit of speed as high as 14 miles an hour, 
went further than the most sanguine had dared 
to hope, considering that motor-driven tramcars 
are limited by the Board of Trade to a speed 
of eight miles per hour. It is true that the 
speed in question is only permitted in the case 
of cars not exceeding 3 tons in weight, but 
even so, it is very much too high, and if attained 
will lead to disaster. The administration of the 
Act being confided to the Local Government 
Board, the latter will, no doubt, substantially re- 
duce the limit of speed in towns and villages, and 
will make bye-laws for the protection of the public 
from the inexperienced and reckless drivers who 
will undertake the management of the new car- 
riages with a light heart. Another clause of 
the Act provides for the carrying of lights, 
which must be exhibited during the period between 
one hour after sunset and one hour before sunrise 
—an enactment which might well be extended to 
every class of vehicle, whether motor-driven or 
not. All light locomotives of over 1 ton in weight 
are further to be subjected to a tax of 2/. 2s. if not 
more than 2 tons unladen, and of three guineas if 
— than this, in addition to the ordinary carriage 
ax, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 10. 
Tue American iron trade is passing through a 
Critical period, caused mainly by the unwillingness of 
large consumers to make customary provision for 
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future requirements. A restriction of production in 
crude iron will appear in the next monthly statement. 
Prices have weakened to 10 dols. for average southern 
mill brands deliverable at interior points. Foundry 
iron makers are trying to crowd sales throughout the 
north-west. In eastern markets there are offers 
pending for large lots ranging from 500 to 2000 ton 
lots for early delivery. At Ohio River points brokers 
are making strenuous efforts to secure season contracts, 
involving lots of 5000 to 10,000 tons of iron. The 
belief is growing that the preseat range of values is 
probably the lowest, and large consumers are, there- 
fore, anxious to be on the right side of the market. 
It is impossible to say how much production will be 
reduced. If the state of public opinion comes to show 
that the Republican ticket will beyond all peradventure 
be elected in November, it will help business and 
prices. As soon as the party managers have com- 
pleted their subscription lists for campaign purposes, 
the sky will clear, and they will announce all danger 
practically over. It is, in fact, over already. 





OIL-BURNING LOCOMOTIVE FOR THE 
LIVERPOOL DOCK LINES. 

WE illustrate on this page a small locomotive engine 
recently designed by Mr. F. W. Webb, for use on the 
Liverpool dock lines. The engine is intended for 
work formerly done by horses, and has to run over a 
very rough class of line. It is fired by oil, and, as will 

seen, the driver is intended to ride at one end 
and the fireman at the other, thus rendering it easy to 
hook on wagons at either end, whilst at the same time 
a better look-out can be kept on _ through the 
streets, The engine is provided with a deflector plate 
over the chimney, to prevent the products of combus- 
tion and the exhaust steam from striking directly on 
the girders of the Liverpool Overhead Railway, under 
which the engine is torun. The oil used for fuel is 
carried in two wrought-iron cylinders placed under- 
neath the footplate, whilst the water is carried in tanks 
fitted at each end of and built into the frame of the 
engine. A bell is fixed at the top of the cab, and 
is tolled automatically by means of an eccentric on 
one of the wheels, so as to give constant warning 
whilst the engine isrunning. The engine is capable 
of drawing 13 loaded wagons over the rough dock lines. 





Tuer Execrric Licht.—The electric light is making 
progress at Sheffield. A range of new buildings on the 
south side of High-street are to be illuminated through- 
out by electricity. The Electric Light and Power Com- 
pany, Limited, is carrying out the work of installation. 


PrreRBoroucH. — Mr, Monckton, M.P. for North 
Northamptonshire, has called the attention of the Board 
of Trade to the unsatisfactory condition of the Great 
Eastern Railway station at Peterborough, which he con- 
tends is wholly inadequate to meet the requirements of 
the traffic passing through it. The Great Eastern Com- 
pany has been communicated with by the Board of Trade, 
and has replied to the effect that plans and specifications 
for improving and extending the station have been pre- 

ared, and now await the assent of the London and 
North-Western and the Midland Companies, which, it 
should be observed, use the station in common with the 
Great Eastern. No difficulties are expected to be raised 
by the London and North-Western and the Midland Com- 
panies, but if they do not assent to the contemplated 
improvements, the Great Eastern Company will apply to 
Parliament for special powers to carry them out. The 
station has long been in a forlorn condition, and some time 
since a part of the roof fell, in consequence of one of the 
supporting columns being carried away by a London and 
North-Western engine. 
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A TWO-WAY TUMBLER SWITCH. 


Tue annexed illustration shows a new two-way 
tumbler switch which Messrs, Veritys, Limited, Covent 
Garden, London, have just completed. 

Init a rigid metal rocker, furnished with copper 
contact - pieces at each end, is pivoted between the 
usual uprights of a tumbler switch. The rocker is 
acted upon above by a vulcanised fibre roller in con- 
nection with the handle knob, and below by a power- 
ful spring. Movement of the handle reverses the 
position of the rocker, allowing the current to pass into 








one or other of two circuits. One of the chief fea- 
tures of the switch is the exceedingly long break. 

Our readers are doubtless conversant with the ex- 
tremely useful application of two-way switches for 
corridor and bedroom lighting. This very convenient 
mode of oe which one lamp can be lighted or 
extinguished at either of two points—has not been as 
much used as it ought to be. The diagram (Fig. 1) 
shows the arrangement. A and B are two switches. 
If the lamp is burning it will be extinguished by moving 
either switch, while if it be out either switch will light 
it. If one switch be at a bedroom door, and the other 
over the bed, the laziest person will find his convenience 
met. 





ROYAL VERSUS CIVIL ENGINEERS. 
To tHE Eprror or ENGINEERING. 

Srr,—Officers Royal Engineers are still bane imposed 
upon the civil engineering profession in all directions. 
The last acts in this line are notably the appointing of 
Colonel Boughey to the Light Railways Commission, and 
Colonel Pennycuick to Cooper’s Hill College. We were 
promised by the Right Hon. the President of the Board 
of Trade, when inquiries were made as to the constitution 
of the Light Railways Commission, that it would be formed 
as follows: Earl Jersey as chairman, a lawyer and an 
eminent civil engineer as members. The eminent civil 
engineer turns out to be Colonel G. F. O. Boughey of 
the Royal Engineers, retired upon an Indian pension. 
Colonel Boughey’s chief qualification for the post consists, 
I believe, in the fact that he held the position of manager 
of one of our Indian railways for a few years, holding 
this post while still upon the active list of the corps, and 
this evidently constitutes him an eminent civil engineer 
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in the eyes of the President of the Board of Trade. 
There are many civil engineers in London who have 
had wide experience in constructing light railways abroad, 
and who at the same time are well conversant with the 
needs of our country districts. Surely out of them it 
would have been possible to select a man whose name 
would have given weight to the finding of the commitee 
in a way a Royal Engineer cannot do. : 

Mr. Naoroji, M.P., asked the Secretary for India in 

the House of Commons the other day, that as General 
Taylor, Royal Engineers, was about to be retired from 
the post of president of Cooper’s Hill College, that an 
eminent civil engineer should be appointed in his stead, 
as this was a purely civil engineering college. The 
answer given was that all qualified officers would be 
considered, and that an announcement would shortly be 
made. 
The announcement is that that Colonel Pennycuick, 
Royal Engineer, has been appointed. Lord George 
Hamilton, in referring to his appointment at Cooper’s 
Hill, says, “The new president, Colonel Pennycuick, 
would, he was cure, because of the successful manner in 
which he had carried out the Pengar Water Works, by 
which a vasb amount of wasted water was conveyed 
through a mountain to arid plains, carry on the great 
educational labours which the college was founded to 
maintain.” 

I know nothing about what Colonel Pennycuick may 
have done in connection with the Pengar Water Works ; 
but I think itis a good thing that we at last know what 
is the necessary qualification for such an office as that of 
president of an engineering college, as upon some future 
occasion one of our numerous water works engineers may 
be considered eligible. Surely the president of a college 
should be one that has studied the science of education, 
and who has given evidence that he not only has large 
stores of knowledge, but that he also knows how and to 
what extent that knowledge should be imparted. 

There is one more matter that I wish to call attention 
to, and it is one that seems to have been hitherto over- 
looked in dealing with the injustice that is done to us 
civil engineers in the appointing to civil engineering posi- 
tions officers of the Royal Engineers, who are either upon 
the active or retired list of our Army. 

Even while in the Army the Royal Engineer is a 
favoured individual ; he always receives better pay than 
the ordinary Army officer. When he bscomes a Com- 
manding Royal Engineer, he holds his appointment for 
five yeara, while a colonel of cavalry or infantry only 
holds command for four years, having at the expiration 
of that term to go upon half-pay, from which not more than 
50 per cent. are ever taken for further employment. But 
not so with the Royal Engineers ; these men are eligible 
for a second term of five years’ command, as long as they 
have not to retire under the age clause, which for them 
is 57, and for all others 55, and as many Royal Engineers 
attain, nowadays, the rank of lieutenant-colonel at the age 
of 45, most of these men get their 10 years’ command. 
When we come to the matter of pay, we find that the 
infantry colonel gets a little over 600/., and a colonel 
Royal Engineers a little under 1000/, per annum, and 
upon retirement the infantry man gets gets 365/. and the 
Royal Ergineer 4201. per annum. 

Thus, we civil engineers are first cf all taxed in order 
to pay these Royal Kogineer officers, and at the age of 
57, or younger, they are subsidised to the extent of 420/. 
a year, and not satisfied with this support from the 
public, they are thrust into the best posts to be found ia 
the gift of the Government, to the exclusion of civil engi- 
neers, who are thus deprived of the choicest positions in 
their own profession. There is not another profession in 
the land that would submit to like treatment. 

It is a great fallacy for the public to suppose that the 
employment of Royal Engineers upon our barracks and 
in other of our public departments is a save to the tax- 
payer. On the contrary, these men are very highly paid 
—much higher ip nearly every case than the competent 
civil engineers who really do the work which, under the 
present system, the other men get the credit for. 

With your permission, Mr. Editor, I will, in another 
letter upon this subject, endeavour to give the distribu- 
tion of the officers of the corps of Royal Engineers, and 
you will then be able, I hope, to appreciate more clearly 
the great fraud perpetrated upon the country. 

Our Army officers are not paid at the public expense in 
order to take the bread out of the mouths of our profes- 
sion. At the same time, I think I can prove to the general 
satisfaction that this is what is being done by the majority 
of the Royal Corps. 

Officers of the other branches of our service are content 
with perfecting themselves in the legitimate duties of 
their calling; but not so the Royal Engineers. The con- 
sequence is that theirs is the fate of the Jack-of-all-trades 
—they are master cf none. 

Yours obediently, 
JUSTICE. 





RAILWAY ACCIDENTS AND CONTINUOUS 
BRAKES. 
To THE Eprror oF ENGINEERING. 

Sin,—I notice a letter from ‘‘ Novoye Vremya,” in 
your issue of July 31, to which you may, perhaps, allow 
me a brief reply. 

1, The quick-acting Westinghouse brake was not ‘‘ well 
beaten by the quick-acting auto-vacuum brake in the New 
South Wales trials of 1891.” On the contrary, imme- 
diately after those trials, and in consequence of them, the 
Railway Commissioners ordered the whole rolling stock 
(goods and passenger) to be equipped with quick-action 
Westinghouse, which has now been done. I have the 
whole reports and correspondence on the subject, and if 


your correspondent knows them as I do, he should be 
more careful, 

2. The North-Eastern Railway has adopted the quick- 
action Westinghouse as its standard, and the Great 
Northera, North-Eastern, and North British for their 
east coast joint stock. It is regularly used in daily 
working on over 300,000 vehicles in America, Aus- 
tralia, &3. 

3. The useless cock for cutting out the quick action 
was introduced in this country against the strong pro- 
tests of the Westinghouse officials, and is not used in 
Awmerica ; further, the Belgian State trials showed there 
is no need whatever for it, even when quick and slow 
action vehicles are mixed. 

4. I am aware that Schleifer, Wenger, Carpenter, 
vacuum, &c., brakes sre in use on the Continent; but 
this does not affect the fact that the countries I men- 
tioned have adopted quick-action Westinghouse to the 
gradual abolition of the above. 

5. If we were as practical as the American lines, we, 
too, should have brake instruction cars for any form of 
automatic brake. If we had paid the same amount of 
scientific care to the subject, we should not now be so far 
— them in a matter of the chiefest importance for 
safety. 

6. ‘‘Novoye Vremya’s” statement that ‘‘one of the 
most conspicuous failings of the Westinghouse is inability 
to partially release the blocks when fully applied,” is 
either made in ignorance, or is such a reversal of the 
facts, that your readers can easily judge of his claim to 
speak on the eubject. 

Finally, I again ask him, Where is the quick-acting 
auto-vacuum brake in use? and will he use his influence 
to have it tried in this country ? 

I am, Sir, yours faithfully, 
Norman D. MAcpDona.p. 

15, Abercromby-place, Edinburgh, August 18, 1896. 





SMOKE ABATEMENT. 
To THE EpiTor oF ENGINEERING. 

Srr,—Kindly allow me to question the introductory 
remarks of your interesting article on this subject in your 
paper of the 7th inst. 

Were the regrets attributed to the “ conscientious and 
thoughtful engineer” as genuine as you suppose, he 
would ere this have asserted his authority, and we should 
have seen the sun in our manufacturing towns more fre- 
quently than at present. 

I fear they, as a class, pander far too much to the 
manufacturer, who cares little about the state of the 
aan, and is not inclined to go out of the trodden 
path. 

Pressure should be put on them by the reigning powers, 
whether county councils or otherwise, and the engineer 
will then come to the front and get them out of the diffi- 
culties ; but so long as no notice is taken of the present 
state of affairs, makers of steam engines and boilers will 
continue to supply their wants. Surely the time will 
come when the general public will rebel against the pre- 
sent state of affairs, and then the engineer will find pluck 
enough to help. 

The late Mr. F. M. Roots (inventor of the Roots 
blower) once related to me his first experiences at Pitts- 
burgh; it was, he said, a town of darkness, far worse 
than our Sheffield. On his second visit the ‘*boom ” of 
natural gas was in full swing—all furnaces, boilers, &c., 
worked by natural gas. Pittsburgh was then a bright 
city. His third visit revealed backslidings; the natural 
gas was becoming exhausted and coal again resorted to, 
and the result was smoke. 

Does not this fact point to gasifying coal in some kind 
of retort, and burning it in the form of gas? 

Your article relates nothing of the use of gas-making 
apparatus having been tested by the committee, hence it 
may be inferred that there were none to test. 

Could not this question be referred to such men as Lord 
Egerton of Tatton and Mr. A. E. Fletcher, or even, as you 
relate, to a ‘‘ bishop or two?” Some thorougblydisinterested 
men, or perhaps the Royal Agricultural Society, might 
be induced to offer some prizes at the Manchester meet- 
ing. It would not be inappropriate, as Manchester suffers 
much from the smoke demon, and ought to be thankful 
to be exorcised. At any rate, whether any good comes 
from it or not, the general public should be thankful to 
you for pe this subject prominently forward, and I 
trust you will continue in the good work you have begun. 
The subject wants publicity. 

Yours truly, 
J.C. R. Oxes. 
Ormond House, 63, Queen Victoria-street, London, E.C., 
August 18, 1896, 





REMOVAL OF MANHOLE COVERS UNDER 
STEAM PRESSURE. 
To THE EpiToR or ENGINEERING. 

Sir,—A fatal accident has come under my notice which 
I think is of general interest. 

It occurred at a woollen mill on June 20 last. 

The boiler is one of a range of six Lancashire boilers, 
and at the time of the accident is reported to have been 
disconnected from the other boilers about four hours, the 
steam having been blown off by gradually moving the 
weight on the safety-valve lever, and finally propping the 
lever up and lifting the valve off its seat, the water being 
left in the boiler at its ordinary working level, and the 
fires drawn. Before lifting the manhole cover the pres- 
sure gauge is stated to have stood at zero, and no steam 
seen to issue at the safety valve. The bolts having all 
been taken out of the cover, two men proceeded to lift it 
off by a bar passing through the eye-bolts. 








rushed out of the manhole, emptying the boiler down to 
about the centre line of the flues, scalding the two men 
one of whom afterwards succumbed to his injuries. : 

In my opinion there must have been a certain pressure 
of steam left in the boiler, and steam still being generated 
by the hot plates and flues, and on the sudden lifting of the 
manhole lid (this would be sudden, on account of the 
joint sticking) the steam would escape rapidly through 
the large opening, causing a vacuum in the boiler and 
around the opening; at the same time the reduction of 
pressure would cause a violent ebullition of the water, 
and an action similar to priming would take place, the 
water rushing through the manhole. 

An occurrence like this cannot be too well known, as a 
warning to boiler atbendants not to lift manhole lids 
until the boiler and flues are sufficiently cooled down by 
waiting long enough (about 12 hours), 

Tam, yours trulv, 
W. J. Benton, 

23, Ash-grove, Hyde Park, Leeds, August 10, 1896, 





THE METRIC SYSTEM. 
To THE EpiToR or ENGINEERING. 

Sir,—As a constant reader of your valuable paper will 
po kindly permit me to make a few remarks, which might 

e of some interest to your readers, just becauee they come 
from a foreigner. 

From the various articles published in your valuable 
paper Iam aware that the question of the introduction 
of the metric system is just now largely discussed by the 
English public. 

Likewise, I am aware that the ablest and best English 
patriots are breaking their heads to find out the reasons 
of the rapid and, for the English trader and manufacturer, 
very disadvantageous commercial and financial progress 
of the Continental countries. : 

Of couree, much of the progress of the Continental, and 
raed f the German, countries, is due to the systematic 
technical and commercial education, as well as the obliga- 
tory military service by which just the lowest classes are 
educated and become used to order and discipline. 

But if we examine the history of this development we 
will find that its commencement corresponds not only 
with the introduction of the obligatory military cervice, 
but also with the adoption of the metric system. 

Tbis may be a strange coincidence, yet I only can say 
that I know by practical experience that thousands of 
| merchants and manufacturers, not only in Europe, but of 
all great markets of the world, abstain from buying in 
| England — because they do not know how to handle 
| the clumsy English measures and weights, as well as the 
| unpractical standard of currency (the only country where 

this difficulty, in regard to measures, is not felt is the 
United States). 

In my opinion the very most important thing which 
| England has to do, if she wants to retain her gravely 
shaken already commercial and industrial supremacy, is 
to adopt the metric system of weights and measures, and 
to introduce a decimal standard currency. 

A German apts says, ‘* Stillstand ist Riickschritt.” 
England, with its antediluvian standard of measures and 
weights, as well as her pounds, shillinge, and pence, is 
decidedly at a dangerous standstill, while the other 
ountries are rapidly advancing. 

Regarding the currency, I think that the present stan- 
dard could be very easily changed into a decimal one. 
Parliament has only to pass a Jaw according to which 
all official quotations and statements have to be made 
henceforth in ‘‘shillings” instead of ‘‘ pounds,” so thap 
the word ‘‘pound” becomes only a denomination for 
20 shillings, just like the name of “‘napoleon d’or’’ for 
20 francs. This could be done without the least incon- 
venience to the public. 

In this way Great Britain would have a standard coin 
very near the German, Swedish. Norwegian, Austro- 
Hungarian, &c., and not much differing from the franc 
of France, Italy, &e. 

If this is once done, and the metric system of measures 
and weights be adopted, then, as a natural consequence, 
very soon the division of the shilling into 12 pence will 
have to be replaced by a decimal division of 100 newpence, 
so much the more as such a change can be effected with- 
out much inconvenience, as 

1 shilling would remain ; : 
have 50 new pence instead of six 





” 
pennies ; 

} shilling would have 25 new pence ; ’ 
and only the smallest coins would have to differ a trifle 

from the present ones. 
T remain, Sir, very respectfully yours, 
Wm. von BRENNERBERG. 
II. Szalagutcza 12, Budapest, August 4, 1896. 





Power Locomotion oN THE Hichway.—We have re- 
ceived from the publishera (Messrs. William Cate, 
Limited, 32, Bouverie-street, E.C.), a pamphlet entitled 
‘*Power Locomotion on the Highway: a Guide to the 
Literature Relating to Traction Engines and Steam 
Road Rollers, snd to the Propulsion of Common Road 
Carriages and Velocipedes by Steam and other Mechani- 
cal Power.” It commences with an historical sketch of 
the subject, tracing in a few pages the development from 
the year 1665 down to the present day. Then follows a 
bibliography of six pages, a catalogue of papers of three 
pages, and an index to periodical literature of 42 pages. 
It is a publication indispensable to those interested in 
the present development of the motor carriage, since by 
its aid it is i“; le to ascertain exactly what has been 
accomplished in the past. The author is Mr. Rhys 





Immediately they lifted it off the joint, the water 





Jenkins, and the price is 2s. 6d. net. 
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TREBLE-GEARED LATHE. 
CONSTRUCTED BY MESSRS. SHEPHERD, HILL, AND CO, LIMITED, LEEDS. 





We illustrate above a treble - geared self - acting 
sliding, surfacing, and screw-cutting lathe, provided 
with a sliding bed to form a gap. The height of 
centres is 30 in., the length of loose bed 14 ft., and 
the width 6 ft. The mandril is of forged steel ; its 
front neck is 10 in. in diameter, and the rear journal 
74 in. The whole of the wheel gearing is of steel, and 
machine cut. The sliding saddle is fitted with com- 
pound slide rests, to work on opposite sides of the 
centres, with independent screw-actuating gear. The 
fast headstock is strongly constructed, and fitted with 
powerful wheel gearing, hard gun-metal parallel 
bearings, and algo gun-metal bearings for the spindle 
pinion driving the annular tooth rack on the face chuck. 
The bed of the lathe is made movable by means of 
gearing from zero to 4 ft. gap on a strong planed 
foundation plate. The lathe is fitted with a powerful 
following headstock, with a sliding spindle, an adjust- 
ing handwheel, and also worm and wheel for forcing 
the spindle up tight. The screw-cutting and traverse 
motions are self-contained, and arranged clear of the 
gap, so that large articles may be operated upon. The 
tangent plate is actuated by means of worm and 
wheel. The face-plate is 8 ft. in diameter, supported 
by friction rollers, fitted with six screw sliding cast- 
steel jaws. This lathe was supplied to the Royal 
Carriage Department, Royal Arsenal, Woolwich, by 
the makers, Messrs. Shepherd, Hill, and Co., Limited, 
of Hunslet-road, Leeds. 





THE NEW “CASTLE” LINER ‘“‘ DUNVEGAN 
CASTLE.” 

Tue Fairfield Shipbuilding and Engineering Com- 
pany, Limited, Glasgow, have added their eighth 
steamer to the ‘‘Castle” fleet of Sir Donald Currie, 
engaged in the South African Mail service. A short 
time since, this vessel, the Dunvegan Castle, was taken 
through a series of successful trials on the Clyde and 
around the west coast of Scotland. The gross tonnage of 
the steamer is about 6000 tons, the dimensions being : 
Length, 450 ft.; breadth, 51 ft.; and depth, 35 ft. 
Like the Tantallon Castle—the last vessel built for 
the company at Fairfield—she will be rigged with 
three masts, having yards on the foremast. The hull 
is of steel throughout, with cellular double bottom all 
fore and aft, arranged for carrying water ballast. 
The hull is subdivided, in accordance with the recom- 
mendations of the Bulkhead Committee, into 11 sepa- 
rate water-tight compartments, independent of the 
double bottom. The deck erections comprise a top- 
gallant forecastle of extra length, a bridge promenade, 
ee poop with deckhouses and navigating bridge 
above. 

Accommodation is provided for about 280 first-class, 
100 second-class, and 80 third-class passengers, also for 
the ship’s complement, numbering some 190 persons, 
making a total of 650 all told. The third-class accom- 
modation can be extended should occasion require. 
The first and ecc7nd class state-rooms are arranged on 





the main and upper decks, with a few rooms in the 
deckhouse on the bridge. Several of the first-class 
rooms are arranged with intercommunication to form 
sitting and bed room en suite when required. The 
first-class dining saloon, on the main deck immediately 
aft of the engine-room, is nearly 50 ft. square; the 
framing and panelling are in wainscot oak, with furni- 
ture to correspond, the design being in the Tudor 
style. The first-class smoking-room, on the bridge 
deck, is built with a domed roof of unusual height, 
having a skylight on the roof, and square opening 
windows round the sides of the room. The panelling 
is of oak. The drawing-room on the after promenade 
deck adjoins the main saloon entrance. The interior 
of this room is in the Chippendale style, the fittings 
and furniture being of dark mahogany inlaid with 
satinwood. The second-class saloon, on the main deck 
forward of the machinery spaces, is panelled in teak 
and sycamore, and extends the full breadth of the 
vessel, The second-class smoking-room, on the upper 
deck at the fore end of the bridge, is specially well 
lighted and ventilated. The third-class passengers, 
who form such a large proportion of voyagers to 
the Cape, are exceptionally well provided for. They 
are berthed forward on the main and lower decks in 
roomy cabins, each arranged to accommodate four or 
six persons, and fitted with wire-spring mattresses, 
patent lavatories, &c. The dining saloons are fitted 
in polished hardwood. The whole of the sanitary 
arrangements are most carefully planned and of the 
highest class. A complete water service arrangement 
is fitted throughout, with separate pumps for hot and 
cold water. Separate galleys are provided for the 
different grades of passengers, and adjoining each 
dining saloon is a pantry fitted with steam carving 
tables, hot presses, and all the most improved appli- 
ances for insuring a perfect service. A refrigerating 
plant is fitted on board, and insulated cold chambers 
provided for the conveyance of fresh meat, fruit, &c. 

The vessel is fitted with seven steam winches for the 
speedy handling of cargo at the Cape ports, and with a 
complete outfit of steam windlass and warping capstans 
by Napier Brothers, Limited, Glasgow. She will be 
steered by means of a steam tiller aft controlled by 
telemotor gear from the navigating bridge; a hand 
some, se is also provided. The whole of the steer- 
ing gear has been supplied by Mr. A. B. Brown, Edin- 
burgh. The vessel is lighted throughout by electricity, 
the necessary current being supplied by three Siemens 
dynamos, each driven direct by compoundengines. A 
full outfit of boats and life-saving appliances and all 
other details required by the Board of Trade are fitted 
complete. 

The engines, which are of the triple-expansion type, 
are, it may be said, the last designed at Fairfield by 
Mr. Andrew Laing, who in his time has been re- 
sponsible for Fairfield machinery aggregating 600,000 
indicated horse-power. The Dunvegan Castle’s en- 
gines are of the three invertéd-cylinder three-crank 
type, but the sequence of cylinders fore and aft differs 
from the usual practice. The high-pressure cylinder, 








placed foi wurd, is 38 in, in diameter ; the low-pressure 
cylinderis in the centre and 102 in. in diameter; and the 
intermediate cylinder, 62} in. in diameter, is placed afc; 
the stroke is 66 in. The cylinders are steam-jacketed, 
their draining being effected by Laing’s automatic 
trap. The pistons, which were supplied by Whit- 
worth, are of cast steel and conical; the piston-rods, 
connecting-rods, and crossheads, supplied by the 
Dennystown Forge Company, are of mild steel. A 
piston-valve is fitted to the high-pressure cylinder ; 
those for the intermediate and low-pressure double- 
ported slide valves fitted with balance rings to relieve 
the pressure. Each of the valves are worked by the 
usual double eccentrics and link motion, the gear 
throughout being of steel, and all the working parts 
adjustable for wear. The reversing is effected by a 
Brown’s combined steam and hydraulic engine. A 
similar and smaller engine is used for working the 
main equilibrium valve on the main engines. To the 
condenser, which is of cast iron, and placed at the 
back of the main engines, forming ye of the framing 
of the main engines, are attached two air pumps, 
driven by levers, one from the crosshead of the high- 
pressure engine, the other from the intermediate or 
aft engine. From the air-pump crosshead are driven 
the bilge, sanitary, and hot-water pumps. 

The shafting throughout is of Whitworth fluid com- 
pressed steel. The crankshaft is made in three parts and 
interchangeable. Each is built in three pieces, two ends 
or discs, the crank cheeks and pin being one forging. 
The crankshaft is 204 in. in diameter, the pin 21 in. in 
diameter, the tunnel shafcing 19} in. in diameter, and 
the propeller shaft is 2lin.indiameter. The propeller 
is 19 ft. 6 in. in diameter, with movable blades, which 
are of bronze ; the boss is of cast steel, and supplied by 
Brown, of Sheffield. The main feed pumps are Weir’s 
type and separate, and draw from a large suction filter 
designed by Mr. List, the superintendent of the Castle 
Company. There are two centrifugal pumps for sup- 
plying the circulating water for the condenser. Each 
pump is of sufficient size to do the whole work, and 
can be wrought independently of the other, each being 
driven by a single ee ee These pumps 
and engines were supplied by W. H. Allen and Co., of 
Bedford. Placed at the back of the main engines are 
one large ballast engine, and three donkeys for sani- 
tary and general work. These pumps were supplied by 
Messrs. Mumford. There is also one large special 
plunger donkey for circulating the water in the boilers 
at full working pressure. Placed at the back is an 
auxiliary condenser for dealing’ with the auxiliary 
steam. This condenser has a centrifugal circulating 
pump driven by its own engine, also a small duplex 
pump for dealing with the condensed steam. There 
are two large Weir’s evaporators and donkeys for the 
a make-up. At the side of the starting plat- 
form and on the same level, are electric light machines, 
also the refrigerator. 

In the boiler-room there are three double-ended 
boilers 15 ft. 3 in. in diameter and 19 ft. 2 in. long, 
each having six Purves furnaces 3 ft. 9 in, in internal 
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diameter. There are also two single-ended boilers 
16 ft. 10 in. in diameter and 10 ft. long, each having 
four Purves furnaces 3 ft. 7 in. internal diameter. The 
single-ended boilers are placed one in the forward and 
one in the aft stokehold. By this arrangement only 
two compact and convenient stokeholds are neces- 
sary for 8000 indicated horse-power. There is one 
funnel 12 ft. 3 in. diameter for the five boilers, with 
an air downtake on the forward and the after side, and 
in each of these downtakes is placed a large fan, so 
arranged that they can send a large supply of air to 
the stokeholds when the steamer is in the tropics. 
The main steam pipes in this ship are of wrought iron. 

See’s ash ejectors are placed in the stokeholds ; they 
are noiseless in their action. 





INDUSTRIAL NOTES. 

In the general summary of the state of employment 
during the past month by the Labour Department of 
the Board of Trade, it is said that ‘‘most of the 
principal industries continue active, and the state of 
employment on the whole shows some slight improve- 
ment, compared with last month.” The 109 trade 
unions making returns had an aggregate membership 
of 425,841 members, of whom 13,071, or 3.1 per cent., 
were unemployed. Last month the proportion was 
3.2 per cent., and at the same date last year the ratio 
was 5.3 per cent, in the 86 unions reporting, with only 
a membership of 391,093, or 34,748 fewer members 
than given in this month’s return. The chart line goes 
slowly but steadily down towards zero, keeping a good 
distance below the comparison line of last year. The 
classified Table shows that in 64 unions, with 306,442 
members, the proportion out of work was under 3 per 
cent. ; in 16 unions, with 33,347 members, the ratio 
was above 3 and under 5 per cent.; in 29 unions, 
with 86,052 members, the proportion of unemployed 
was over 5 per cent. The gratifying feature is that 
the higher percentages become more and more limited 
as regards the number of unions, and of members in 
those unions. Still, the proportion of those out of 
employment is greater than one could desire ; for an 
army of 13,000 more or less skilled men to be out of 
work, out of an aggregate of about 426,000 members, is 
too large to be at all satisfactory at a time when work 
is comparatively active. 





The details of employment in the several chief 
industries show not only that the improvement 
hitherto reported is maintained, but that it is con- 
tinuous, though very gradual. In the coal-mining 
industry the average time worked at 1227 pits, em- 
ploying 362,643 workpeople, amounted to 4.83 days 
per week, or nearly five whole days; this is better 
than it was a yearago. The proportion out of work 
in Durham and Northumberland fell to 1.4 per cent, 
At the same period last year the ratio was 3 per cent, 
In the ironstone mines the average time worked at 
129 mines and open works, employing 16,491 persons, 
was 5.71 days per week, or nearly six full days, This 
is better than it was last year at the same period, and 
the number employed at the mines is about 4 per cent. 
more than a year ago. 

The pig-iron industry remains about the same, in so 
far as employment goes, but it is considerably better 
than it was a yearago. The number of furnaces in 
blast at the works of ‘the ironmasters making returns 
was 348, the same as last month, but more by 45 than 
at the same date last year. The number of persons 
employed was 22,141, or 43 more than last month, and 
2159 more than a year ago. Employment at the steel 
works is about the same as last month, being very 
much better than it was last year at the same time. 
The number employed at the 121 works included in the 
returns was 34,203 ; at the same date last year it was 
29,285, or 5018 less. At the 86 puddling furnaces and 
rolling mills making returns, employment was about the 
same as last month, 17,?82 being employed, as com- 
pared with 17,050 at the same date last year. This 
shows great steadiness of trade in this branch of in- 
dustry. There has been a slight improvement in the 
tinplate trade, which is maintained. Out of the 85 
works included in the returns, 25 were wholly idle, or 
one less than last month. The number of mills in 
operation was 308, or one more than last month. The 
improvement is slight, but encouraging. 

Employment in the engineering branches of trade 
and kindred industries continves to be good, the pro- 
portion of unemployed being only 2.1 per cent., as 
compared with 5.6 per cent. at the same date last year. 
As this percentage will include many who were partly 
idle by trifling disputes, the proportion is gratifyingly 
small. In the shipbuilding trades there is further im- 
provement, the proportion unemployed having fallen 
to 7.5 per cent., as compared with 12 per cent. last 
year at the same date. Still 7.5 per cent. is a large 
proportion of men in a skilled industry, and that in- 
dustry in a tolerable state of prosperity. 

The building trades continue busy in nearly all 
centres, and these comprehend nearly all districts of 
the United Kingdom. Only 1.8 per cent. were yn- 





employed in all the unions, as compared with 2.4 per 
cent. last year. The furnishing trades also continue 
fairly busy, but the number of unemployed has risen 
from 1.4 to 2 per cent. The proportion is not large, 
embracing as it does all the wood-working, upholster- 
ing, and other branches of industry. Besides, there 
has been general activity for a long time past in all 
these trades, 





The printing and bookbinding trades have im- 
proved, particularly in the letterpress branch of the 
former, both in London and in the provinces. The 
percentage of unemployed members was 3.8 per cent., 
or 1 per cent. better than last month, while last year at 
the same date the proportion was 4.1 percent. Inthe 
general paper trades the number of unemployed has 
increased from 3.3 per cent. to 5.1 per cent., but 
temporary stoppages are not unusual at this season 
of the year. 

In the textile trades there has been some variation. 
Employment has been fairly good in the cotton trades, 
both in spinning and weaving, though just now the 
holiday season ison. In the woollen trades employ- 
ment has not been so good, and there has been a further 
decline in the worsted branches, but most of the 
hosiery branches continue to be good. The employ- 
ment of females in the textile trades has not been so 
good, only 88 per cent. working full time at the 465 
mills reporting, employing 81,000 women and girls. 

Dock and riverside labour has been better employed, 
some 14,045 being employed at the docks and principal 
wharves, or 977 more than last month, and the em- 
ployment has been more regular. In the agricultural 
districts labourers have been mostly busy, with an 
early harvest ; and the general miscellaneous brancheg 
of industry have been fairly busy in nearly all cases, 
comparatively few being really idle for lack of work. 
Able and willing workers can find a job if they look 
for it, even if it should only turn out to be temporary. 
A better record, on the whole, has not been possible 
for a long time past. 





The total number of fresh disputes in the month was 
85, in the previous month 95. The total number of 
workpeople involved was about 20,000, as compared 
with 11,800 in the month previous. Of the total some 
20 disputes were in the engineering and shipbuilding 
branches, 15 in mining and quarrying, 14 in the build- 
ing trades, 12 in the textile trades, 10 in the metal 
trades, one in connection with dock labour, and two 
in the clothing trades. The other 11 were in the 
various other branches of industry. Of the aggregate 
number of disputes, old and new, 64 were settled, 
affecting about 18,000 workers ; of these, 34 disputes, 
affecting 10,770 persons, ended in favour of the work- 
people; 19, affecting about 4200, in favour of employers ; 
in six disputes, affecting 545 persons, there was a com- 
promise ; in the remaining four disputes, affecting 2320 
read the result is classed as being indefinite. The 

alance of advantage was with labour. 

The changes in the rates of wages were mostly 
favourable to the workers. Of the 18,000 workpeople 
affected, 17,500 received advances in wages, and only 
500 sustained a decrease. The estimated effect of the 
changes was an advance of ls. 3d. per week on an 
average to the total number affected. Of these about 
1400 were operatives in the building trades, 1250 iron 
and steel workers, 11,500 in the engineering branches 
of trade, and in the shipbuilding industries. The de- 
creases were unimportant in all cases. The changes 
effected by actual strikes were few, only involving 
some 2400 persons. In one case the change was by the 
operation of a sliding scale, affecting 1100; the re- 
mainder, affecting 14,500, were brought about by nego- 
tiations between the parties, without resort to a strike 
or stoppage. Every fact in this connection indicates 
a tolerably flourishing state of trade, for wages will 
not go up unless there is a demand for labour, and they 
advance quickly or slowly as that demand is felt by 
the employers. This is natural, and whenever the 
advance is conceded without strife or*a contest, it 
shows that more is to be gained by concession than 
by resistance. Consequently all the indications point 
to activity in the vast proportion of British industries, 
an activity which it is gratifying to report from time 


to time. Moreover, the prospects appear to be good | 


for the autumn and the winter. 





The report of the Boilermakers and Iron Ship 
Builders = this month says: ‘‘ There has been an 
increasing demand for our members, and the number 
of unemployed has become beautifully less.” With 
that caution which usually characterises these reports, 
it is suggested that possibly the present improvement 
in trade will not assume the proportions of the last 
period of inflation, or boom, as it is called, and it is 
hinted that it will be better for the shipping in- 
terest, for the society, and for the members generally 
if trade does not become too good. The reason assigned 
is that the industry is peculiarly liable to fluctuations, 
and consequently the workers suffer from oscillations 








in wages. Steady progressive development is desired, 
as being the best guarantee for constant employment, 
The society has now 40,352 members in benefit, the 
total arrears of all the lodges, 257 in number, being 
reduced at the last return to under 7000/. for the whole 
40,352 members. The report notifies to its members 
that the Admiralty have accepted tenders for two new 
battleships, one to be built by the Thames Iron Works 
Company, the other by Messrs. Laird, of Birkenhead, 
It states that the contract price was 20,000/. below the 
Clyde tenders, which were at the top of the list. The 
total cost of the two vessels will be about 1,250,000/, 
The Belfast firm of Messrs. Workman, Clark, and Co, 
are to build three vessels for the Cunard Steamship 
Company of 5000 tons each. The society is rather 
tightening the rules as to unemployed members, by 
reason of the fact that trade is tolerably brisk. ‘There 
has been a sensible diminution in the cost of unem. 
ployed during the first two quarters of this year ; sick 
allowance, cost of funerals, and benevolent grants have 
decreased in amount also, but there is a slight increase 
in superannuation allowance. The balance in hand ig 
given at 166,977/. 5s, 9d., showing an increase of 
nearly 7483/. in the quarter. The case of the new 
Steel and Iron Ship Builders, Boiler and (aso- 
meter Makers’ Union having been submitted to arbi- 
tration, the award is that the new union of six 
years old, with 140 members, do amalgamate with the 
union 61 years old, with 40,352 members, and funds 
amounting to 157,000/., so that there will be no further 
internal disputes between the members of these two 
unions, The case had arisen a year ago, and the 
matters then in dispute were arranged; now the 
terms of amalgamation have been decided, and are 
apparently regarded as satisfactory. 





The report of the Associated Ironmoulders states 
that the working membership is the highest ever 
attained. The holiday season in Scotland always 
increases slightly those on idle benefit. The income 
now largely exceeds the outlay, so that the funds 
are rapidly increasing. The advances in wages 
are going on satisfactorily, a second advance being 
payable from the 14th of the present month at 
Glasgow, Paisley, Coatbridge, and Dumbarton. At 
present there does not appear to be a single dispute on 
in connection with the society. In the last report the 
council asked for information as to the employment of 
women in foundries ; up to the present, it is stated, 
there have been no replies. Was the rumour ex- 
aggerated, or was there no foundation for the state- 
ment? The report gives lengthy summaries of some 
reports upon German competition, particularly in the 
Kast, and in the United States of America. 





The Associated Blacksmiths report trade to be in a 
tolerably satisfactory condition. The immediate 
prospects are very encouraging, both in the shipbuild- 
ing centres and in all branches connected with engi- 
neering. The council is able to report a demand for 
hands. In no case is trade reported to be bad in any 
town or district, and only at one place, and that a small 
one, is it said to be dull, namely, Ardrossan. Good, 
fair, and moderate are the terms used to describe the 
state of trade, and even where it is said to be dull 
there is not a member unemployed. Only 59 are on 
donation benefit, and these are mostly by reason of the 
holidays. The extent to which trade is affected by the 
holidays in Scotland may be inferred by the fact that 
the oflice of the union is closed for 10 days. The 
advances in wages go on, and in some places there 
have been paid arrears, the advance dating back to 
June 11 in one case, and June 17 in another. Alto- 
gether the reports of those two unions indicate that 
trade is tolerably satisfactory on the whole throughout 
Scotland, and the prospects for the autumn are re- 
garded as good. After the holidays all parties will 
resume work with vigour and despatch. 

The condition of the engineering trades throughout 
Lancashire continues in the same satisfactory state of 
improvement, gradually progressive in nearly all, if 
not in all branches. General activity is manifest, 
the establishments being not only kept going at 
full employment, but in nearly all cases new work 
is still freely coming forward, and in sufficient quan- 
tities to render the outlook satisfactory for some 
time to come, certainly well over the remainder of 
the present year. In the Manchester and Salford 
district the general state of trade is shown by the 
fact that in societies and branches with 20,364 members 
only 357 were unemployed, or about 1.8 per cent. In 
the engineering and kindred trades, with 8720 members, 
only 1.6 per cent. were unemployed, the total out of 
work being only 138. The steam engine makers are all 
in employment. At Northwich, Warrington, and 
Macclesfield all classes are generally busy. At Bolton 
engineers are well employed, overtime being worked 
in many instances. At Wigan the engineers, iron 
and steel workers are all exceptionally busy. At 
Chorley the engineers are well employed. At Oldham, 
where there are 2117 engineers in the nine branches of 
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the union, only 34 were reported to be unemployed. 
All the other branches of the iron, steel, or § metal 
trades are well employed. At Blackburn, Burnley, 
and other centres the engineering branches of trade 
are busy, with no unemployed. At Barrow-in-Furness 
iron and steel workers are busy, and all branches of 
engineering are busy, marine engineers being on two 
shifts. The shipbuilding yards are fully employed. 
In the Liverpool district, on both sides of the Mersey, 
all the engineering and kindred trades are busy, and 
the Boilermakers and Iron Ship Builders have only 3 per 
cent. idle as compared with 8 per cent. at the date of 
the last report. The only drawback to this report is 
that in some districts the wages question is causing 
some little concern. The men are trying to level up 
wages in the lower paid districts, and it is feared that 
when this is done there will be a forward movement in 
other places for a general advance. No steps have, 
however, been taken, and it is, perhaps, only a surmise. 





In the Wolverhampton district trade is reported to 
be good allround, There is a good current demand 
for plates, angles, rods, &c., for home consump- 
tion, and well-filled lines are to hand from ship- 
ping houses for various foreign markets. Australia, 
Iadia, the Cape, and South America are customers for 
large quantities of railway material, galvanised iron, 
hoops, tube strip, &c., andsome good repeat orders have 
been received from the agents out there. There is a 
run on the best qualities of tube iron for cycling pur- 
poses, the boom as to which continues. This demand 
keeps up the prices of the better qualities. Common un- 
marked baraare in good request, and galvanisers are buy- 
ing largely of black sheets for early delivery. A mode- 
rately good business is also being done in best sheets. 
Steelmakers are busy, but complain of competition by 
northern firms, which helps to keep down prices. The 
industrial reporters to the Labour Department of the 
Board of Trade state that employment in all branches 
of engineering is good, overtime being worked in many 
cases. In the hardware trades generally there is a 
manifest activity. 


In the Birmingham district the operatives at most 
of the iron and steel works are making full time, all 
being busy. There is still a complaint of prices being 
low, but they are stiffening in many, if not in most, 
cases. Steel and iron for structural work are in good 
demand, both for home requirements and for exporta- 
tion. Steel especially is selling freely. There is a 
brisk demand for rod, iron wire, and netting for 
Australia. Sheet-makers have been busy for galvanis- 
ing purposes, but it is said that the demand is rather 
slackening. All branches of the engineering trades 
are good, men in full work, and some overtime being 
made. Toolmakers and machinists throughout the 
district are well employed, and the smiths and 
strikers are fully employed. In the brass and copper 
trades most branches are reported to be good, 


The Trades Union Congress is approaching, “and 
with it all the preparations for the gathering. Efforts 
are being made to raise all the old socialist proposals 
once again, while counter-efforts are in progress for 
the purpose of burking them. The fault lay with the 
Congress which first admitted the resolutions ; once 
admitted, they cannot be got rid of easily. The Par- 
liamentary Committee seem to be prepared with some 
resolutions, but these will be declared to be ‘‘ cut and 
dried,” and possibly may be thrown over. The eight- 
hours day is, however, included, a proposal as far off 
from realisation as ever it was, in so far as legislation 
isconcerned, The overtime being worked at present 
is the best answer to the question. An eight-hours 
day with overtime will suit most workers, but eight 
hours without any chance of overtime will commend 
itself only to the few. Then it is proposed to turn 
the Parliamentary Committee into a political com- 
mittee for electoral purposes ; this will be the death- 
knell of the movement. 





The dockers, or their friends, have been intimating 
that there is no intention to undertake a general strike. 
Some even say that the rumour came from their 
enemies. This is difficulb to believe. It first was 
voiced by their friends, if not by their leaders. If 
they have discovered that such a movement would be a 
mistake, so much the better, for failure is writ large 
over the proposal. 





The London Trades Council seems to be sharply 
divided into two camps. At the last delegate meet- 
ing the accusers and the defenders of the recent Inter- 
national Congress had a short wordy encounter as to 
the causes of the dismal failure and its results. In 
fact, it appears that no one is satisfied. On the Conti- 
nent the proceedings are as adversely commented upon 
as they are here. 





Cu1t1.—According to a recent census, 
lation 


.0¢ the present popu- 
of Chili is close upon 3,200,000, 





GOODMAN’S HATCHET PLANIMETERS. 


ON page 687 of vol. lvii. we gave a popular explana- 
tion of the theory of the hatchet planimeter, and 
pointed out that though exceedingly interesting 
from a mathematical standpoint, the instrument 
was not sufficiently accurate for most engineering 
purposes. The instrument we are about to describe 
is an improvement on the hatchet planimeter, 
whereby the sources of error are, within the limits 
of the instrument, entirely eliminated. The im- 
proved form of these instruments is due to Professor 
Goodman, of Leeds. One form of the instrument is 
intended for the measurement of areas of surfaces, and 
the other form for the measurement of the mean 
height of a figure such as an indicator diagram. 

The method of using the two instrumentsis practically 
the same, but for the present we shall confine our re- 
marks to the instrument for measuringareas. In order 
to familiarise oneself with the peculiar action of the 
instrument, it will be well to get a large sheet of paper 
on a drawing-board or a large blotting-pad, and hold- 
ing the instrument vertical to the paper, grasp the 
tracing leg very lightly indeed between the forefingers 
and thumb of the right hand, with the hatchet towards 
the left hand, as shown in Fig. 1. Then by moving 
the tracing point round and round an imaginary figure 
and allowing the hatchet to go where it pleases, it will 
be seen that the hatchet moves to and fro along zigzag 
lines, and travels sideways—the side travel bein 
nearly proportional to the area of the figure ausertes 
by the tracing point. If the tracing point be too 
tightly grasped, the hatchet will not move freely, and 
will have a side slip. When this occurs the side travel 
of the hatchet ceases to be proportional to the area 
traced out. A loose weight is hung on the hatchet to 
prevent this side slip, but as soon as a little skill is 
attained in the use of the instrument, this weight may 
be dispensed with. 

When measuring the area of such a surface as that 
inclosed by the boundary line shown in Fig. 3, a point 
A is chosen somewhere near the centre of the figure ; 
the exact position is, however, immaterial. From the 
point Aa line A Bis drawn in any direction to the 
boundary ; the tracing point of the planimeter is now 
placed at A, with the hatchet at X, Fig. 3, that is, 
with the instrument roughly square with AB. The 
hatchet is now lightly pressed in order to mark its 
position on the paper by makiny a slight dent, then 
leaving the hatchet free to move as shown in Fig. 1, 
the tracing point is caused to traverse the line A B 
and the boundary line in a clockwise direction, as 
shown by the arrows, returning to A vid AB. The 
hatchet will now be found to have taken up a new 
position Y, which must be marked by again pressing 
the hatchet to make a slight dent in the paper. If 
the figure under measurement be on a separate sheet 
of paper, the paper must now be revolved about the 
point A, through about 180 deg. (by eye), using 
the tracing point of the instrument as a centre, 
care being taken that neither the point nor the 
hatchet be shifted while the paper is being turned, 
The line A B will again be roughly at right angles to 
the instrument, but in the reverse direction (see 
dotted lines in Fig. 3). Again cause the tracing 
point to traverse the line A B and the boundary line 
as before, but this time in a contra-clockwise direction. 
The hatchet after this backward motion will take up 
the new position X,, which may, or may not, coincide 
with X; if not, prick a central point between X and 
X,, aS shown, then, of course, the distance of this 
point from Y is the mean side shift of the hatchet ; 
this distance measured from the zero of the scale on 
the back of the instrument is the area of the figure in 
square inches. The scale is read in exactly the same 
manner as a geometrical scale on a drawing, the 
whole numbers being read to the right of the zero and 
the decimals to the left. The instrument does not 
profess to give results nearer than one-tenth of a square 
inch. 

In some cases, on large maps, for example, the 
figure cannot be turned round as indicated above ; in 
that case the instrument itself must be turned round 
through 180 deg. and two fresh dents X! Y! obtained; 
the area of the figure is then the mean of the two read- 
ings X Y and X! Y}, 

When the area is large the instrument will move 
through a large angle, and consequently, if square with 
A B tostart with, it will be considerably out of square 
at thefinish. In such a case it is only necessary to see 
that the mean position of the instrument is square 
with A B. 

By carefully examining the scale it will be observed 
(see Fig. 1) that the divisions are not equal, but that 
they gradually increase from zero upwards ; herein 
consists the improvement of this instrument over the 
ordinary hatchet planimeter invented by Knudsen, of 
Copenhagen, who shows in a pamphlet published by 


him that 
r= at  »[a—( R y ] 
2 2p 


Where 


I = the area traced out by the pointer in square 


inches. 

c;= the distance between the dents X and Y in 
inches, 

¢2= the distance between the dents X, and Y in 
inches, 


p = the length of the instrument from centre of 
hatchet to point in inches. 
R*= the mean square of the radii of the figure. 


The making of such a calculation for every area 
measured is, of course, quite out of the question, The 
labour involved would be as great as calculating the 
area by the ordinate or by Simpson’s method; hence 
it is usual to neglect that part of the formula inclosed 
within the square brackets, which amounts to assum- 
ing the area to be equal to the product of the mean 
side shift of the hatchet by the length of the instru- 
ment; this, however, involves an error too big to be 
neglected, and, moreover, one that is not a constant 
fraction of the area measured, thus: 


10 
0.8 


20 
1.6 


30 
2.4 


40 


Area of circle, square inches 
‘ 3.2 


Error, per cent. oe . 











These errors are, however, compensated for in Good- 
man’s improved instrument by making the sgcale with 
constantly and regularly increasing divisions. If, 
however, the area dealt with be not a circle, the error 
involved in assuming that its R? is equal to the R2 of 
a circle of equal area is so small that it is quite inap- 
preciable on a scale which only reads to one-tenth of 
a square inch. If the R? for any given area were, say, 
5 per cent. greater than that of the equivalent circle, 
the error involved would be 0.0016 of the whole 
quantity when measuring an area of 40 square inches, 
or 0.064 square inch, a quantity which cannot be 
measured on the scale, It has been proposed to use 
a roller and vernier to enable the readings between 
the dents to be measured with a greater degree of 
accuracy, but it will be readily seen that the instru- 
ment is not reliable to the second place of decimals, 
hence such refinements are only imaginary. Even 
with this special scale that we have described above, 
the inventor does not profess to get as good results as 
with an Amsler planimeter ; he regards his instrument 
as equivalent to a foot-rule in comparison with a 
micrometer gauge as representing Amsler’s instru- 
ment, but for a great number of purposes the foot- 
rule is sufficiently accurate, and only when great 
accuracy is required will a micrometer be used, so 
with the two forms of planimeter. The rougher in- 
strument has some advantages, however; there are 
no delicate moving parts to get out of order, and the 
cost is but one-fourth. 

In order to ascertain the relative accuracy of various 
methods of measuring areas, Professor Goodman has 
had a large number of irregular areas measured by his 
first-year students within a week or so of their enter- 
ing the department, before they have attained to any 
degree of skill in using instruments. The results were 
as follows. Amsler’s planimeter was taken as the 
standard, the area measured by it being inde- 
pendently checked by an assistant. 


Measurement of Areas 


Method. Reduced to 100. 
Amsler planimeter oe ae ae 
Goodman a ea 100 + or — 06 
Simpson’s rule 100 + or — 1.0 
Mean ordinates ... a .. 100+ or — 24 
Cutting-out in cardboard and 
weighing against piece of 
known area... ais ... 100+ or — 4.4 
Equalising curved edges by 
rawing straight lines along 
boundary, and calculating by 
triangles... - ... ae .. 100+ or — 7.0 


In the averaging instrument for obtaining mean 
heights of figures, the length of the instrument be- 
tween the hatchet and the pointer is variable. The 
length is set to the length of the diagram (see Fig. 2) ; 
it is then used in precisely the same manner as the 
planimeter described above. From what we have 
already said, our diagram in Fig. 5 will be perfectly 
clear. The mean distance between the dents is in 
this case the mean height of the diagram, measured 
on an ordinary scale, or the mean pressure in the case 
of an indicator diagram measured on a scale to suit 
the indicator spring. 

Knudsen’s formula given above — equally 
well to this averaging instrument. eglecting for 
the.moment the quantity in the square brackets, we 
ej + 


have I = cp where c = » but we also have 


I = Al where h is the mean height and / the length 
of the figure, therefore h/ = cp; but in this instru- 
ment we make p=/. Hence h = cc, or the mean 
height of the figure is equal to the mean distance be- 
tween the dents. The quantity in the brackets is too 
great to be neglected, however. If we were always 


2 
dealing with circles, the ratio would be a con- 
P 


stant, and numerically equal to 7s or 6.25 per cent. 





Then all we should have to do would be to use 
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a scale 6.25 per cent. longer than the true scale. 
But with a long narrow figure such as an indicator 
diagram, this ratio is much smaller. The measurement 
of a large number of diagrams gave a mean value 
of jy for diagrams 4 in. long. It is obvious that if a 
diagram be shortened this ratio will increase, for the 
value of R does not decrease as rapidly as p, and vice 
versd, hence this ratio varies approximately inversely 
as the length of the diagram. Taking the value 
of ,\; for the 4 in, diagram, this is equivalent to saying 
that there is an error of 1 in 60, or 1.67 per cent., in 
the result, and from the formula it will be seen that 
the result is too great by this amount; hence if we 
make the length / between the legs of the instrument 
1.67 per cent. of 4 in. or 0.067 in. less than the length 
from the tracing point to the centre of the hatchet p, 
we shall compensate for the error on a diagram 4 in. 
long. But the ratio of this constant quantity 0.067 in. 
to the length of the diagram also varies inversely 
as the length in just the same manner as the ratio 
_ , hence this method of correcting the instrument 
is eennieinaty right for all lengths of diagrams. It 
must be remembered that if this correction were 
entirely neglected it would not exceed 2 per cent., 
hence any inaccuracy in this correction is an exceed- 
ingly small quantity, well under 1 per cent. 

Whenever errors have been attributed to the instru- 
ment, on examination it has always been found that 
they were due to carelessness in setting the length to 
the diagram, or to the tracing leg having been grasped 
so tightly as to cause side slip. 

The accuracy of the instrument may be easily demon- 
strated by drawing a rectangle, say about 4 in. long 
and 2in. high, and finding the mean height by the 
averager, then by doubling the paper over and com- 
paring its height with the mean distance between the 
dents, it will be found that they agree if the instru- 
ment has been carefully used. 

In many quarters we know that there is a great 
deal of prejudice against instruments of this kind. We 
are quite sure, however, that if only draughtsmen and 
others would spend half an hour in trying them over, 
they would save themselves many hours of tedious 
labour in calculating areas by methods which are 
seldom as accurate as the results obtained by a plani- 
meter in the same number oi minutes. 








SOME RECENT EXPERIMENTS IN SEWAGE 
TREATMENT AT EXETER.* 
By Mr, Donatp Cameron, City Surveyor, 

Or late years the microbe has been notorious rather 
than famous, being known to the world chiefly as the 
spreader of certain virulent diseases. The misdeeds of 
these ‘‘ pathogenic” or disease-producing organisms have 


~ * Abstract of paper read before the British Institute of 
Pablic Health at Glasgow. 
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brought the whole tribe into undeserved disrepute. 
Indeed, the chemical systems of sewage treatment owe 
their popularity largely to the acute attack of micro- 
phobia from which the British public still suffers. Ib is 
claimed for these systems that the precipitants used either 
destroy, or throw down with the sludge, most of the patho- 
genic organisms present in the sewage. This no doubt 
they do, but it is a mistake to suppose that the germs of 
infection are thus got rid of. The sludge, or sludge cake, 
from a sewage containing disease germs may easily 
become the vehicle for spreading the disease far and 
wide ; while the freeing of the liquid sewage from micro- 
organisms, far from being an unmixed advantage, is an 
apt illustration of the risk we run in rooting up the tares 
of rooting up also the wheat with them. In ridding 
sewage of pathogenic organisms we deprive it also of 
those other organisms which are alone able to bring about 
its purification. The sewage is thus more or less sterilised, 
its purification being arrested until its stock of microbes 
can be again made good. This takes place when the 
effluent is discharged into a stream; when we have the 
familiar phenomenon of deferred putrefaction. 

Such considerations as these forced me to the conclu- 
sion that no system of treating sewage can be satisfactory 
which does not follow as closely as possible the lines laid 
down by nature. I therefore set myself to devise a 
system in which the work of natural agents should be 
forwarded to the fullest extent. For many years past, 
in such leisure as I could snatch from the duties of a very 
exacting position, I have devoted myself to researches 
and experiments, with a view to ascertain what condition 
would best further the desired object. Of this work the 
septic tank is the outcome. 

n this system no chemicals are employed, and there is 
no ‘‘ treatment” of the sewage in the ordinary sense of 
the term, its purification being accomplished entirely by 
natural agencies. 

The septic tank itself is merely a receptacle designed to 
favour the multiplication of the micro-organisms, and 
bring the whole of the sewage under their influence. To 
this end the tank is of ample ¢ize, though not larger than 
would be necessary with chemical precipitation, and 
covered 80 as to exclude light, and, as far as possible, air. 
The incoming sewage is delivered below the water level, 
and the outlet also is submerged, with the twofold object 
of trapping out air and avoiding disturbance of the upper 
part of the contents of the tank. On entering the still 
water of the tank, the solids suspended in the sewage 
are, to a great extent, disengaged, going either to the 
bottom or to the surface according to their specific 
gravity. In the absence of light and air, the organisms 
originally present in the sewage increase enormously, and 
rapidly attack all the organic matter. By their action 
the more complex organic substances are converted into 
simpler compounds, and these in turn are reduced to still 
simpler forms, the ultimate products of the decomposition 
in the tank being water, ammonia, and carbonic acid and 
other gases. Other nitrogenous compounds may also be 
present, but they will all be soluble in a slightly alkaline 
solution, a condition which obtains with every normal 
sewage. 

No slu is found. Examination of the bottom of a 
tank which has been in use for six months reveals only a 
thin layer of black earthy matter, the burnt-out ash of 
the solids of the sewage, together with the mud and grit 

















So far as accumulation 


brougtt down by storm water. 
at the bottom is concerned, it would seem that a tank 
may be used for an indefinite time without requiring to 
be cleared. The Jarger part of the solids in the tank are 
found at the top, where a somewhat tenacious scum soon 
forms, consisting of the Jighter solids in process of decom- 


position, The intensity of the action going on is evi- 
denced by the large bubbles of gas which everywhere 
break through the scum. Here is probably the chief seat 
of the bacteriological action by which the solids are even- 
tually thrown into solution. As soon as most of the 
organic matter in a solid substance is dissolved, the ash 
falls to the bottom, where decomposition continues its 
work. Presently a bubble of gas is formed, which buoys 
a fragment of ash and brings it again to the underside of 
the scum. The bubble soon becomes disengaged, and the 
ash falls again to the bottom. There is thus a constant 
interchange between the upper and lower layers of the 
tank, whereby its solid contents are brought under the 
most favourable conditions for rapid decomposition and 
solution. After a tank has been a short time at work, the 
scum increases in thickness very slowly. In one case, 
eed 13 months’ work, the scum was only a few inches 
thick. 

The effluent from the tank is comparatively clear and 
inoffensive, and not liable to any after-fermentation ; the 
work of decomposition being already done. In this state 
there can be no reasonable objection to its discharge into 
tidal water. It is eminently fitted for utilisation on land ; 
containing as it does all the constituents of the sewage 
having any manurial value, in a form immediately avail- 
able as food for plants, whils its freedom from suspended 
matter removes the difficulty met with in irrigation with 
crude sewage. It is also in a fit state for filtration. 

The filtration of sewage or sewage effluent is not a mere 
straining action. If it were so, the filters would soon 
clogand become useless. Moreover, the effluent from the 
septic tank, being free from rolids, is nob susceptible of 
improvement by straining. The work to be done consists 
in the oxidation of the ammonia formed in the tank. 
This is thus converted into nitric acid, which at onca 
combines with the bases present to form nitrates. _ 

This oxidation, like the previous decomposition, is the 
work of micro-organisms, but of a kind totally different 
from those which operate in the tank. The latter are 
largely of the species classed as anaerobic, living in the 
absence of air and light, and exercising in many cases & 
reducing or deoxidising action. The organisms which 
work in the filter, on the other hand, are aerobic, the 
presence of oxygen being absolutely necessary for their 
life and work. Consequently the conditions prevailing in 
the tank must be reversed in the filter, to which oxygen 
must be freely supplied. 

To this end the filters are best constructed of some 
porous material, such as coke breeze or crushed furnace 
clinker, affording abundant intersticial space. Further- 
more, as has been shown by the experiments made 
for the Massachusetts State Board of Health, and those 
of Mr. Dibdin, chemist to the London County Council, 
filtration must not be continuous, or the oxygen contained 
in the filter will soon be consumed, when the nitrifying 
organisms will die off, rendering the filter useless until 
new colonies shall be formed. Filtration, therefore, 
must be intermittent, a charge of air being sup ied to 
the filter after every dose of effluent. It is found that a 





Ava. 21, 1896.] 


ENGINEERING. 


257 








filter worked in this way retains its purifying power for 
an indefinite period. 

At the North London Oatfall Works at Barking the 
intermittent action of the filter is secured by keeping a 
man constantly on the spot to fill and empty it at the 

roper times. For the 24 hours three men_are required, 
working in shifts of eight hours each. In my system 
attendance is altogether dispensed with, an arrangment 
being adopted whereby the filters are filled and dis- 
charged automatically. 

In a small plant the filtering area may be divided into 
two parts, each of which would be filled in turn, while 
the other is emptying and at rest. The action of the 
alternating gear is as follows: The supply of effluent to 
each filter, and the discharge of the clear water after 
filtration, are controlled by valves, all connected to one 
rocking shaft. The clear water from each filter passes 
into a bed of gravel underlying it, from which it is led 
by drains into a collecting well. As the effluent fills the 
filter the clear water rises in the collecting well; and 
when the filter becomes full a small quantity of clear 
water overflows from the collecting well into a bucket 
carried by the shaft. The water thus thrown into the 
bucket beara it down, rocking the shaft, and thereby 
actuates all the valves. The flow of effiuent to the filter 
already full is stopped and its discharge valve opened, 
the effluent being turned on to the empty filter, whose 
discharge valve is at the same time shut down. The 
water rushing out from the filter last in use draws down 
after it through the filtering material the charge of air 
required for dealing with the next dose of effluent. When 
the bucket which rocks the shaft sinks into its lower 

oxition, its contents are discharged through a counter- 
(alemee chamber, in which a part of the water remains to 
hold the valves in place until the other filter shall be full. 
The overflow from this second filter passes into another 
bucket, which was raised into position by the sinking 
of the first, and by means of which the valves are brought 
back into their original position. 

The first set of alternating gear installed was naturally 
regarded with the wholesome distrust engendered by sad 
experience of automatic devices, but six months’ working 
has demonstrated its absolute reliability. 

The first working installation consisted of a small tank 
only, which dealt with the sewage of over 30 houses, as 
well as that of a large reformatory. It also received a 
considerable amount of storm water. This tank was in 
use for 13 months, during which it gave a uniformly clear 
effluent. At no time was any solid matter taken out of 
it, nor did it require cleaning at the end of the period. 

The fitness of the tank for its work having thus been 
demonstrated, a second plant was laid down to deal with 
the sewage of over 300 persons, ranging from 7500 to 10,000 
gallons daily. In addition to the tank, two coke breeze 
filters were provided, having a united area of about one- 
hundredth of an acre, and furnished with the alternating 
gear before described. The gratifying experience gained 
with the firs) tank has been contirmed by the second, 
while the uniform good results given by the filters show 
how completely the tank does its work of preparing the 
sewage for filtration, 

The filtered effluent is quite free from smell, and in the 
bulk of a large tumbler shows the merest trace of colour. 
It is often absolutely colourless. Analyses show that it 
comes up to the exacting standard of purity laid down by 
the Rivers Pollution Commission. These results were 
somewhat unexpected, seeing that a two-filter plant does 
not admit of that period of rest after filling and before dis- 
charging which has been regarded as necessary. 

The further subdivision of the filtering area which would 
bs practicable in a larger capes would give better results. 

_ This plant has frequently been subjected to flows many 
times in excess of its normal capacity, without sufferin 
any noticeable deterioration. The conditions under whic 
it 13 working are those which would be met with in ordi- 
nary practice in dealing with the sewage of 300 or 400 
people. 

In view of the results thus obtained, the Exeter City 
Council, guided by the reports of chemical and bacterio- 
logical experts, have adopted the septic tank system for 
the disposal of the sewage of the whole city, subject to 
the sanction of the Local Government Board ; and plans 
of the proposed works are now in hand. For more com- 
plete demonstration of the capabilities of the system, the 
council have constructed a larger plant to deal with the 
whole flow of one of their outfall sewers, amounting to 
90,000 gallons per day. 

_ This installation, which has just been completed, con- 
sists of a tank 64 ft. by 18 ft. ranging in depth from 7 ft. 
to 10 ft., with five filters 5 ft. deep, filled with coke breeze 
and furnace clinker, and having a total area of 400 square 
yards, One filter will always be held in reserve, the four 
others being worked in one cycle, in the same way as the 
two-filter plant already described. By having four filters 
2 4 set instead of two, it becomes possible to give each 

Iter a period of rest after filling before it is emptied, and 
& p2riod for more complete aeration after each discharge. 

Instead of straining off the floating solids and inter- 
cepting the road grit outside the tank, it was decided to 
turn into it all the solids brought down by the sewer, £0 
as to place it under exceptionally severe conditions. The 
= outlet is the effluent discharge pipe, 6 ft. above the 

ttom, there being no other avenue by which either 
solids or liquids can escape from the tank. 
f he foregoing description deals only with the main 
ge of the system, passing over those minor details 
Z ich do not affect its fundamenval principles, though 

rn are none the less necessary for insuring constant and 
reliable working. The tank is protected by patent, and 
a — for the alternating gear has been applied for. 

P esides the installation already referred to, and a few 
r 6rs in actual operation or in course of construction, the 

own Council of Yeovil have a plant in hand which is 





interesting as being the first attempt to deal with a sewage 
strongly charged with manufacturing refuse. So far as I 
can see, the system is as capable of dealing with a sewage 
of this kind as with an ordinary domestic sewage, though 
there are doubtless exceptional cases in which manufac- 
turing wastes, or some of them, woul need special treat- 
ment. 

A question naturally suggests itself with regard to 
pathogenic organisms. If, in order to purify our sewage, 
we provide conditions favourable to the growth of micro- 
organisms, will not the germs of disease be thereby 
retained alive, or even increase in number? This ques- 
tion can be answered with a decided negative. Micro- 
organisms in general, and those of disease in particular, 
are peculiarly sensitive beings, requiring certain well- 
defined conditions as to food, temperature, and so on. 
During the passage of sewage through the tank and 
filters, any organisms contained in it are subjected to 
complete changes of environment. First we have the 
dark airless tank, then free exposure to light and air in 
the effluent channels, and lastly, the subjection to strong 
oxidising agents in the depths of the filters. During each 
of these stages any organisms originally present in the 
sewage are liable to be preyed on by others better adapted 
to the conditions in which they are placed. The ex- 
periments of the Massachusetts State Board of Health 
prove that the chances of microbes surviving the passage 
through a filter are infinitesimal. 

In the matter of cost the advantage of the septic tank 
system is not less marked than in that of efficiency. The 
capacity of tanks and filters required is not greater than 
with chemical processes, and the whole cost of machinery 
for preparing chemicals, agitating, and dealing with the 
sludge, and buildingsfor its accommodation and for storage 
of sludge, is saved. The only additional item of cost with 
the septic tank system is the alternating gear, the valves 
themselves being common to both systems. The annual 
cost of working is practically nil. 

Not the least advantage of the system is its power of 
dealing temporarily with volumes of sewage far in excess 
of the normal capacity of the plant, a feature which 
renders it possible to abandon the risky expedient of 
di-charging slightly diluted sewage without treatment 
whenever the volume of dry weather flow is slightly 
exceeded. 

With this system the difficulty often experienced in 
finding a suitable site for works of sewage disposal is 
reduced to a minimum; for a septic tank plant can be 
placed in situations where a plant on any other system 
would be impracticable. 





HYDRO-GEOLOGY AND HYGIENE. 

Hydro-Geology and Hygiene—Law and Legislature.* 

By C. E. De Rance, of H.M. Geological Survey. 
(Concluded from page 224.) 

In selecting the site for a well it must be always 
remembered that if faults occur in porous rocks, the fis- 
sures of the fault will be filled with porous material. 
They not only will be found to offer a water-tight barrier 
if an impermeable deposit be on the other side of the fault, 
but the same result is obtained if there was at a former 
geological period at the point in question, impermeable 
material on one or both sides of the fault, which has since 
been destroyed by denudation, as well as the upward pro- 
lorgation of the fault which traversed it. This latter 
acted as a duct or pipe, to fill the fissure of the fault, as 
ab present preserved, with impermeable material, which 
has had the effect of converting it into a natural puddle 
trench. A very good example of this occurs at Bootle, 
near Liverpoo). A north and south fault runs parallel 
with the coast and dock line. All wells west of the 
fault are heavily polluted from percolation from tidal 
waters of the Mersey, including some close to the fault, 
which has been puddled by Keuper marls, since denuded; 
while the Bootle pumping station of the Liverpool Water 
Works still supplies a water of equal purity to that it did 
in 1851, though it is immediately east of the faulb in 
question. 

Through increass of population and manufacturin 
requirements, the quantity of water annually consum 
in England is steadily increasing, while the number of 
available sources of supply being necessarily limited, the 
competition for the possession of suitable water-bearing 
areas, especially those adjoining the more densely 
crowded centres, becomes keener and keener, and the 
re and other preliminary expenses larger and 
arger. 

Rival townships, after severe competition, obtain the 
whole of the water rights of a district, to the exclusion of 
those who, from apathy, ignorance, or want of funds, 
neglected to claim a portion of the natural watershed due 
to them. : 

The Local Government Board and parliamentary in- 
quiries, at the best, only endeavour to ascertain whether 
any proposed water scheme laid before them is likely to 
full the purpose desired for that particular district, and 
have no machinery to see whether it is the best scheme, or 
whether it will interfere with the interests of other dis- 
tricts, who, through ignorance, are not represented. 

These are actively influenced by the action of existing 
local authorities, who, though for the most part they 
igaore setting in action the Rivers Pollution Act of 1876, 
jealously watch every proposal to abstract water from 
underground sources. Thus during the present session 
the opposition of the Nottinghamshire County Council 
has prevented the Nottingham Corporation obtaining the 
water from wells in the new red sandstone they so much 





* Paper read before the British Association of Water 
Works Engineers at Nottingham, July 21, 22, and 23, 
1896. 





required, on the mistaken notion that it must necessarily 
be at the expense of the streams which are only running 
off a small quantity of water altogether out of proportion 
to the quantity percolating, which is running to waste 
down the dip planes of the strata; and, similarly, the 
opposition of the Hertfordshire County Council has caused 
the House of Commons Hybrid Committee on the London 
Water Bills to reject the proposal of the New River Com- 
yy to sink additional wells in the chalk north of Hert- 
ord, to obtain water which is now running to waste under 
the Essex tertiaries and the bad of the River Thames in 
that county, but have sanctioned the retrograde step of 
impounding gravitation water at Staines, for the use of 
the New River and the requirements of other London 
companies. Such rezervoirs are retrograde, since they 
impound surface water, always more or less suspicious, 
if not absolutely dangerous; they occupy flat meadow 
tracts of large extent suitable for providing foodstuff for 
cattle ; they are also an interference to transit and other 
purposes, when placed in well inhabited districts, and 
even in those near sites where the land is in a good state 
of cultivation. 

It is worthy of note that whenever parliamentary com- 
mittees have to choose between a gravitation scheme and 
an underground scheme for public supply, their sympathy 
isinvariably in favour of the former, with the result that 
valuable land is precluded for good from exercising its 
natural functions of yielding crops or forming sites of 
towns, to store indifferent waters, while the rocks beneath, 
or within reasonable distance, could yield the same quan- 
tity of water at a tithe of the expense, and of a thoroughly 
pure quality after passing through the pores of the rock. 

Thus the new red sandstone is described by the Royal 
Commission as the most effective filtering medium known, 
every trace of organic matter being converted into in- 
nocuous compounds. Its value can be realised when its 
extent in England and Wales is found to be no less than 
10,000 square miles, and it is remembered that 1 in. of 
rainfall gives 22,427 gallons per acre, or 14,353,280 gallons 
per square mile, which, spread over a year, yields a daily 
average of 40,000 gallons per square mile, and experience 
in South Lancashire and elsewhere has shown that 10 in. 
out of a 30 in. rainfall can be pumped up, probably a 
larger quantity generally percolating. At Liverpool, four 
public wells yield an unvarying quantity of 6,000,000 
gallons of water daily, of a quality which has remained 
uniform since it was examined in 1851 by Mr. Phillips, 
for the late Mr. George Stephen:on, C.K. At Notting. 
ham and at Wolverhampton water works individual 
wells have yielded more than 3,000,000 gallons daily for 
a long period, but it is probable that in these cases part 
of the supply was what the late Mr. Thos. Hawksley, 
C.E., F.R.S., called ‘‘ water of cistonage”—i.e., the 
supply was partly drawn from “old storage,” and the 
amount permanently obtainable naturally fell off until 
the quantity annually pumped balanced the quantity of 
water annually absorbed. At Gainsborough a very 
eminent engineer advised the water committee that the 
well the writer had recommended them to sink throvgh 
the Keuper marls was pumping ‘‘ water of cistonage,” and 
would decrease in yield, and that they should revert to 
pumping the River Trent ; but expsrience has since proved 
that this is not the case, and that the ample supply the 
town now obtains is derived from the rainfall of an area 
eight or nine miles distant, which previously to these 
artesian wells boing sunk was passing beneath the town to 
waste on its way to the sea bed, This fact has four im- 
portant bearings, viz. : 

1. That a large number of towns situated on supra- 
pervious strata can be supplied with pure water which 
was running to waste. 

2. That the water so running to waste can be directly 
obtained by sinking wells in the area of absorption with- 
out affecting that proportion of the rainfall that main- 
tains thedry- weather flow of the streams, providing always 
that the quantity artificially abstracted does not exceed 
the quantity that would have naturally run to waste. 

8. That any water authority, or even private owner of 
land in a “‘suprapervious area,” can by sinking, under 
the common law of the country, not only obtain the 
quantity of water that would naturally pass to waste 
under the site, but might by artificial pumping obtain 
water that would naturally otherwise have sed down 
the stream in the area where therainfall was absorbed, and 
this abstraction will be practically withoutlimitas regards 
thedistance between the point of the rainfall andthe point 
at which the well is situated. 

4. The abstraction of water on a large scale by a public 
authority from under a suprapervious stratum may materi- 
ally affect the riparian rights, advantages, and water 
supply derived from a distant stream without the owners 
and users of the same either knowing the cause of the de- 
pletion, or, if they did, having any mode of redress 
either from the law courts or from Parliament or from 
the Local Government Board. 

By common law,* underground water, like game, is 
free to all who have a legal right t» hold it. It is not like 
water flowing in a defined channel which must be 
passed on, after the rights of using it have been exer- 
cised. With the one proviso, that though you may use 
every gallon you can get, if you do not use it you must 
not = it,t for those around you can draw upon what 
you do not require; but though you may not spoil the 
water under your neighbour’s house, you may pump ib 
all out and let his foundations down, destroy his house, 
or subside an adjacent railway, there being no right “ of 
support in water.”{ All these matters, though the law 





*Chasemore v. Richards, 

+ Ballard v. Tomlinson. 

t Popplewell v. Hodkinson, vol. iv., Exchequer Cases ; 
and Acton v, Blundell, and Elliott v. the North-Eastern 
Railway. 
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of the land, appear to be contrary to equity, and to de- 
mand careful consideration with the other points to which 
attention has been drawn as regards future legislation. 
Equity demands that changes should be made in the 
common law, as again and again thoughtful and im- 
portant schemes of water supply for the public good are 
thrown out because it is thought that if damage should 
occur no legal remedy exists for the damage done. For 
the most part such would not have occurred, and the 
public health would have benefited by the scheme being 
carried out. 

The legal decision referred to restrains objectionable 
matter being conveyed to a well for the purpose of dis- 
posal, as it will necessarily pollute the water of those 
who have to use it, but no law exists to prevent a 
well being made, or works to be constructed over porous 
rocks, to allow sewage to either flow or percolate into the 
same ; this should be rendered impossible by Parliament. 
Instances of such works are known to the writer—of 
county council lunatic asylums and of city and county 
borough corporations. These are operations that might 
well come before a Water Board of the district of damage 
from pollution, for the complexity of the conditions 
point to the necessity of the possibilities of damage from 
all these causes being prevented by giving greater powers 
to the Local Government Board. It is obviously im- 
possible that that department, already heavily over- 
worked, can send inspectors on roving commissions all 
over the country to find out dangerous proposals, many of 
which can be carried out without recourse to the Board 
orto Parliament. But if each district had its own Water 
Board, it could communicate direct to the department, 
formulate its wishes, and point out the necessity of their 
advice or of a local inquiry. 

If the common law should be altered, the matter of 
subsidence for the removal of material in chemical solu- 
tion by pumping should obtain attention. As regards 
brine pumping, in which the contact of an imperial gallon 
of water causes it to take and hold in solution over 3 lb, 
of common salt, special legislation has been recently 
passed overriding ‘‘the common law ” as regards under- 
ground water, but unfortunately has absolutely failed to 
discriminate between the damage caused by ‘“‘ natural 
brine,” i.¢., artesian water resting on the upper surface 
of the top bed of rock salt in the Cheshire district—to 
that caused by the abstraction of ‘‘ mined brine”—iec, 
water derived from streams that flow through old shafts, 
from time to time silted up, into the large excavations in 
the lower rock salt bed, in which the principal mines 
occur, and which at the present time is alone mined. 
This injustice is a matter which requires further 
legislation. 

In the Burton-on-Trent Brewery district, water im- 
pregnated with gypsum extracts from the area around 
250 lb. of sulphate of lime for each 1000 barrels of ale 
brewed. Very large quantities of gypsum are thus re- 
moved from beneath the Needwood Forest district. 

In the chalk area, every million gallons of water pumped 
abstracts from the chalk 1} tons of that material through 
which it has percolated, giving an additional storage for 
110 gallons of water. 

In the case of water rising at artesian pressure to the 
surface, and overflowing into a water-tight receptacle, 
there is no possibility of surface contamination, no matter 
how dangerous the surroundings, provided always that 
no pumping takes place allowing a cone of exhaustion 
to take place. Supposing the strata to be thoroughly 
porous from the surface to the point at which water 
enters the tubed portion of the borehole, and the tubes 
are carried up to the surface, or above it, on the principle 
that a gallon jar, when full, cannot hold more than that 
quantity, but if half-a-gallon be removed a similar quan- 
tity can be replaced, then if a void be produced in the sur- 
face rock and the artesian water removed, a conical space 
is left for percolation of surface water with any impurity in 
solution that may be present. In many cases the bore- 
hole pipe terminates in the bottom of a well, which should 
always be made thoroughly water-tight by iron cylinders 
securely connected, and the bottom of the well should be 
carefully cemented, and annular space at the back of the 
cylinders made thoroughly water-tight. Cases are known 
to the writer where the well is simply excavated in the 
rock, the artesian water allowed to rise into it, and is 
pumped down below surface level, and percolation from the 
surface is left to its course. This points to the necessity, 
from ahealth point of view, of every water works, belong- 
ing either to local authorities or private companies 
giving a public supply from a pumping station, being in- 
spected by a competent expert ; and it appears more de- 
sirable that he should be an official of the Local Govern- 
ment Board than of a local water authority, as the know- 
ledge requisite for a sound judgment in such matters 
requires a wider experience than can be, as a rule, locally 
acquired. Considerable danger also often accrues, in cases 
where no wells occur and borehole pumps are used, by 
the annular space at the back of borehole tubes not 
being filled up with cement, allowing surface water 
to trickle down the back of the tubes to the water 
plane, which thus becomes po:luted. Similar induced 
artificial passage of water-effects are met with in laying 
sewer pipes. A trench is made, and surface water is 
pumped up to allow the work to proceed, and the local 
wells are dried up. Then the pipes are laid and made 
thoroughly water-tight; but the water-level is for ever 
afterwards lowered to that of the pipes, the ground water 
following their line in the annular space. Thus millions 
of gallons of good chalk water are lost in more than one 
county. 

The absolute impermeability of the rocks, or their 
entire perviousness, as well as intermediate degrees of 
porosity, can be reocgnised, without a visit to the ground 


square mile of a 1-in. Ordnance map be compared, gay, in 
the Sherwood Forest, north of Nottingham, or of the 
chalk (where not overlaid by Drift) in Kent, with a simi- 
lar area of Gault or Weald clays in the latter county, 
where it will be found, as pointed out to the writer by 
the late Mr. H. E, Martin, M.I.C.E., that the linear 
mileage of streams varies in the one case and in the other 
form five miles to one mile, or even from five miles 
to even less, and in some cases no stream being indi- 
cated over the whole area in question. Porous rocks 
being absorbent, streams are but little liable to floods, 
consequently the sectional archway of the bridges over 
them is exceedingly small in relation to the sectional area 
of those over streams draining similar areas of imper- 
meable rocks. This fact was some years ago well brought 
out in a series of drawings made by the instructions of the 
late Mr. C. Homersham, M.I.C.E., F.G.S. 

The evidence lately adduced in the London Water Bills 
before the House of Commons clearly brings out that the 
bed of a stream may be naturally puddled by clays 
occurring higher. up the stream, though flowing over a 
porous rock, and that the saturation level of that rock 
may bea a good deal lower than the stream; in this case 
pumping will not affect the stream, unless the area of the 
cone of exhaustion extended up stream so as to cut off the 
springs supplying the same. 

On the other hand, the late Mr. Taunton, M.I.C.E., of 
the Thames and Severn Canal, clearly showed that where 
a stream passes across porous rocks between impermeable 
layers, as does the Thames above Oxford, which have not 
sufficient surface area on either side of the stream to be 
charged with water derived from rainfall, they absorb 
direct from the river and deplete it to a very serious 
extent for certain lengths, but the porous rocks in the 
Thames case are cut off on the dip by faults, with imper- 
meable material on the upcast side; these return the 
waters so abstracted to the river at a point lower down in 
its course ; it is obvious that did no faults ocour the water 
would be lost to the Thames for good. 

Should a Water Act be passed consolidating the various 
existing laws, and the Local Government Board staff be 
strengthened as to allow more constant inspection, and 
Water Boards in each catchment basin be called into 
existence, the supervision of canal waters must neces- 
sarily follow. In many cases they are a fruitful source 
of evil from pollution received from streams, which is 
rendered doubly dangerous from the slow speed at which 
canal waters travel. And in other areas where the water 
is comparatively pure, or perfectly so, there is a grave 
danger that may account for the sporadic appearance of 
cholera, typhoid, and — at unexpected points— 
that is, the milk supply being poisoned by cows drinkin 
canal water on the margin of the fields, which water ha 
just been contaminated by the barge population suffering 
from diseases they have acquired in passing through the 
great centres of population. The relation of the path of 
progress of the various cholera visitations to that of the 
course of canalised rivers and canals is a most important 
one, and points to it being made an offence to allow cows 
to drink canal water. 

The writer wishes to state, in conclusion, that he is 
aware a ‘‘ Floods Prevention Act” is now before Parlia- 
ment, but looking to the complexity of the existing law, 
he ventures to suggest successive stages of modification 
and unification of the complex Acts of Parliament affect- 
ing water rights in so many diverse modes of application 
for the public good and public requirements; and ven- 
tures to make the following suggestions, as the outcome of 
close and serious attention to the questions involved since 
1866-7, when he assisted the late Mr. R. W. Mylne, 
C E., F.R.S., then hydraulic engineer to the War Office, 
in his investigations that led to the successful sinking 
below the sea bed of artesian wells, for the supply of the 
Spithead Forts. Between 1868 and the present time, as an 
officer of the Geological Survey of England and Wales, 
his attention has been always more or less drawn to the 
subject by the course of official duties, but more especially 
as secretary to the Underground Water Committee of the 
British Association for the Advancement of Science from 
1874 to 1895, and having drawn up the 22 printed reports. 
He is of opinion that, looking to the complexity of the 
existing water law, vested interests in the parliamen- 
tary costs of obtaining the existing powers, and the 
far larger capital expended in carrying out works 
so sanctioned for various purposes affecting water 
on the one hand, and the necessity of dealing with the 
same for the public good on the other, that decisive, but 
progressive, steps in y eyeerne are absolutely requisite, 
and is of opinion that the varied, and often antagonistic, 
requirements, and the necessary funds to deal with 
various interests, cannot be incorporated in any general 
Act of Parliament, and he ventures to suggest that it is 
advisable that (1) county councils, or groups of the same, 
be given powers by Parliament to form ‘“‘ Water Boards ;” 
(2) that such boards have power of control of all water 
within their area in three stages: (a) direct; (b) with 
Local Government Board sanction, after local inquiry at 
suggestion of the local authority ; (c) after parliamentary 
inquiry and approval of the modification of existing 
rights and previous Acts, subject to monetary com- 
pensation when rights, exercised under parliamentary 
powers, were affected. 

In reference to the views stated, the writer wishes to 
draw attention to the circular letter, reprinted below, 
addressed by Sir John Brunner, M.P., to every county 
council and county borough, accompanying a map drawn 
up by the writer for Sir John Brunner, to show how a 
working committee could be carried out succesefully under 
the existing law for the purposes of prevention of pollu- 
tion. Inthe present communication the author trusts he 
has shown that similar concerted action could do much 





or the possession of a geological map, by inspection of a 
good topographical map. This is at once apparent if a 





more than this, and that it would materally aid to the} 
health of the population and the accretion of wealth. 





[Cory.] 
Druids Cross, Wavertree, Liverpool, 
January, 1893. 

During the progress of the Local Government Bill of 
1888, through Committee of the whole House, I urged 
upon Mr. Ritchie, the then President of the Local 
Government Board, who piloted the Bill through the 
House with so much tact, temper, and ability, certain 
amendments which finally took the shape of Sub. 
section III. of Section 14. This Sub-section provides for 
the formation of Joint Committees of County Councils 
for the prevention of the pollution of rivers, with juris. 
— over @ river, with its tributaries, from source to 
mouth, 

The Bill of 1888, as originally drawn, granted to the 
County Councils all the powers previously held by sani- 
tary authorities, including those of the Rivers Pollution 
Act of 1876; but as that Act had been for various reasons 
practically a dead letter, ib appeared to me necessary to 
amend the Bill, and my amendments, cordially supported 
as they were by Lord Playfair, Sir Henry Roscoe, and 
Sir Walter Barttelot, were accepted, practically in their 
entirety, by Mr. Ritchie. 

The law is not yet what ib should be, as witness the 
recent action of the Mersey and Irwell Joint Committee 
in successfully promoting a private Bill for further powers 
within the area of their jurisdiction. It was, as he in- 
formed me, Mr. Ritchie’s hope and desire that the Act, 
when obtained, should be a model for subsequent public 
legislation, and it is already evident by results that he 
was entirely justified in his hopes and wishes. 

The formation of such committees has great and obvious 
advantages. In the first place, having charge of a river 
as a whole, the committee is fully informed. In the 
second, having at its back an immense ratable value, it 
is easily able to bear the charges devolving upon it; 
and, what is even more important, it may, in the third 
place, being representative of all interests involved— 
mining, manufacturing, agricultural—with confidence be 
expected to treat all their interests with equally kindly 
consideration. A further advantage is that such a com- 
mittee, being elected ad hoc, enters upon its work with 
zeal, and being once determined, moves with a force prac- 
tically irresistible. 

It is to be hoped that by-and-by these committees will 
all be empowered to act for the protection of fisheries, for 
the prevention of floods, and generally for the care of 
our rivers in the public interest. 

With the object of informing the County Councils 
of England and Wales, I have requested Mr. Charles 
E. De Rance, C.E., F.G.S., F.R.G.S., the secretary 
of the Underground Water Committee of the British 
Association, to prepare a map showing the natural areas 
suitable for the jurisdiction of Joint Committees under 
the Act of 1888, and I trust that when you see it you will 
agree with me that it has been prepared with great care 
and skill. Ihave much pleasure in asking you to accept 
from me on behalf of your Council a copy of this map 
which, with bis kind permission, I have dedicated to Mr. 
Ritchie as a token of my respect, and of my gratitude for 
many courtesies extended to me. I have instructed the 
publisher, Mr. Cornish, of Manchester, to forward the map 
to you at the offices of your Council. 

I am, Sir, yours faithfully, 
(Signed) JouHN T. Brunner, 
To the Chairmen of the County Councils and County 
Boroughs throughout England and Wales. 





GERMAN SUBMARINE TELEGRAPHY—The German Marine 
Telegraph Company has been organised. The capital has 
been fixed for the present at 175,000. The company pro- 
poses to lay a submarine cable from Germany to Spain, 
and later on to America, There is little prospect, how- 
ever, of its working out its full programme with a capital 
of 175,0002. 





Sour Arrican DiaMonp Mininc.—The revenue of De 
Beer’s Consolidated Mines, Limited, last year, including 
the stock of diamonds on hand, amounted to 3,319,000. ; 
the working expenses of the year having been 1,071,C0C/., 
the rough profit realised for the 12 months was 2,248,000/. 
After sundry deductions had been made, a balance of 
1,900,0007. remained available for dividend upon the com- 
pany’s share capital. The dividend for the year has been 
fixed at 2/. per share, 





Tue Raitway Coat Brit.—The cost of the coal con- 
sumed in the first half of this year in the locomotive 
department of the Great Eastern Railway was 94,8241 ; 
of the Great Northern, 98,901/.; of the Great Southern 
and Western (Ireland), 18,254/.; of the Great Western, 
167,572/.; of the Lancashire and Yorkshire, 75,523/.; of 
the London, Brighton, and South Coast, 67,457/.; of the 
London, Chatham, and Dover, 33,899/ ; of the London 
and North-Western, 197,310/.; of the London and South 
Western, 84,097/.; of the Manchester, Sheffield, and Lin- 
colnshire, 72,8447; of the Midland, 170,012/.; of the 
Metropolitan, 16,036/.; of the North-Eastern, 125,575/.; 
of the North Staffordshire, 10,2961.; of the South-Eastern, 
49,9001.; and of the Taff Vale, 14,799/., making an aggre- 
gate of 1,297,299/. The ne cost in the corre- 
sponding period of 1895 was: Great Eastern, 104,884/ ; 
Great Northern, 108,562/.; Great Southern and Western 
(Ireland), 21,0207.; Great Western, 166,711. ; Lancashire 
and Yorkshire, 90,661/.; London, Brighton, and South 
Coast, 69,552/.; London, Chatham, and Dover, 33.8481. ; 
London and North-Western, 201,467/.; London and South- 
Western, 85,921/.; Manchester, Sheffield, and Lincoln- 
shire, 76,4691.; Midland, 195,462/,; Metropolitan, 14,9231. 5 





North-Eastern, 133,972/.; North Staffordshire, 11,098/.; 
South-Eastern, 54,425/.; and Taff Vale, 15,843/., making 
an aggregate of 1,389,818/, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883—1888. 

number of views given in the Spectfication Drawings is stated 
= each case; where none are mentioned, the Specification is 
not ilustrated. 

Where inventions are communicated from abroad, the Names, 
dc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent MM 

‘ale Branch, 25, Southampton Buildings, Chancery-lane, 0, 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months Srom the date of 





the advertisement of the pt of a comp specification, 
ave notice at the eS tion to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


16,700. Siemens Brothers and Co., Limited, Lon- 
don. (Siemens and Halske, Berlin.’ Apparatus for Sup- 
plying Electrical Energy to Tramcars from Under- 
ground Conductors, [2 Figs.] September 6, 1895.—In a 
cast-iron box A closed by a cover B is situated a two-armed lever 
a, the short arm of which supports a rod 0} that projects up 
through a slot in the groove of the rail C, so that on the depres- 
sion of the by the wheel of a passing vehicle, the short arm 
of the lever @ will be depressed, and the long arm raised up. This 
long arm carries a rod c which supports on a ball-and-socket 
joint the supply contact-piece d, the sides of which are inclosed 
in an insulating covering and which can slide in an insulated 
guide in the cover B. This contact-piece is consequently raised 
up by the motion of lever a, and in rising the conducting lower part 
e thereof is made to slide against a spring contact / fixed to an insu- 
lator and connected by a cable f' with the main circuit. A con- 
tact bar on the underside of the vehicle slides over the contact d. 
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A second rod g, resting on the long arm of lever a, is made by the 
upward motion of the latter, to project up through a slot in the 
top of the box, and when the contact bar of the vehicle passes 
away from the contact d, a roller carried by the vehicle 8 
over and depresses the rod g again, thereby forcibly depressing 
the lever and the contact d and consequently disconnecting this 
from the circuit. The box A is closed water-tight by the cover B, 
which makes a good joint with the contiguous paving ; it is pro- 
vided with an opening at bottom for drawing off any water that 
may possibly penetrate into it. These apparatus are fixed along 
the line of rail at short distances apart, determined by the length 
of the vehicles, and are fixed in any suitable manner to the rails. 
The contact bar of the vehicle is preferably formed so as to em- 
brace the two sides of the head of the contact-piece d, asindicated 
by the dotted lines in Fig. 1, and it is arranged so as to remain in 
contact until it has made contact with the next following appa- 
ratus. (Accepted July 1, 1896). 


16,701. Siemens Brothers and Co., Limited, 
London, (Siemens and Halske, Berlin.) Contact Appa- 
ratus for Electrical Tramways. [7 Figs.] September 6, 
1895.—This invention relates to improved contact apparatus, and 
appliances in connection therewith, for facilitating the passing of 
tramcars over crossings and switches in electrical tramways with 
underground conductore. Between the wheels of an electric 
motor car there is fixed to the underframing a bracket a carrying 
the axis of the current collector. This consists of an iron frame 
1/ which carries the guide roller b and the vertical axis c of a con- 
tact tongue d, which axis is tubular. On the upper end of the axis 
c is fixed the contact arm /f and a finger ec. The metal contact 
plate of the arm is in connection with the tongue d, by means of 
an insulated conductor passing through the tubular axisc. The 
electrical connection with the motor car is established by the con- 
tact plate g and the wire g! fixed to the frame / of the current 
collector. This frame also carries a sliding-rod h, which, on the 
turning upwards of the frame round its axis, is caused to slide 
forward by theaction of lever m pivoted to bracket a. The rod h 








is thus made to turn the finger ¢ and consequently the axis c and 
arts connected therewith. In the position of the current col- 
ector when in circuit the rod / is drawn back so that the finger ¢ 
isin its state of rest, when the contact tongue d will be pressed 
by aspring i against the circuit conductor n, and at the same 
time the contacts f and g will be upon each other. The throwing 
out of circuit of the current collector can be effected either from 
the driver’s platform by raising the apparatus by hand either by 
@ chain o or otherwise, or it can be effected automatically by 
causing the guide roller 6 to pass along an inclined guide rail k. 
The disconnecting rod h in that case is made to p against the 
finger e and to turn it to the left. By this means the contact 
tongue das also the upper arm / will be turned parallel to the 
rail, and the motor car will be disconnected from the circuit, while 
at the same time the parte are in such a position that they can 
rise up through the opening of the conduit. The frame / is con- 
nected to the bracket @ by helical springs p which tend to turn 
the frame downwards again after it has been raised. (Accepted 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


°. .and Heating Gas. [3 
1896.—This invention 


plant where ordinary gas is not available or is too costly. 


the furnace, such asd. qd! is the smoke stack from furnace. 


the retort-box e. 
tarry refuse from retort-box ¢ to the container e2. e¢3 is a plate 
upon retort-box e secured by screws and fiynuts to allow for in- 


























spection and cleansing. f is the pipe for conveying away the 
produced gas to the tank g, which is partially filled with water, and 
the i ing gas is dueted therethrough as indicated. Above 
the tank g is mounted the scrubber column / which is provided 
with dividing perforated platesi. At 7’ is shown a layer of coke 
or coke and charcoal or the like. & is a water funnel with ‘‘ water- 
seal” coiled pipe x! fitted to the cover h' of the scrubberh. The 
pipe end k! within the cover h! of the scrubber terminates in a 
** rose” or water spray distributor, so that the incoming water is 
distributed upon the coke bed and uprising volume of gas. 
this way the gas is thoroughly scoured and will pass over the dis- 
charge pipe /' fitted with stopcock /?, whence the supply of 
manufactured and purified gas can be conveyed to the gasometer 
m or otherwise be disposed of. 2 indicates means for carrying 
off the water and refuse from the scrubber and its tank g. (Ac- 
cepted June 24, 1896). 





15,859. E. N. Beszant, Liverpool. Apparatus for 


the central part of the mandril, of rectangular cross-section, and 
2 are the peripheral parts of the mandril, which are detachably 
secured thereto. The means of attachment consist at the inner 
end of the recessed flange 3, and at the outer end of the detach- 
able recessed cap 4, which is secured to the = 1 by the set 
screws 5. The ends of the parts 2 are adapted to fit within the 
recesses, so that they can be firmly clasped on the central part 1 
by affixing the cap 4 by means of the screws 5. The central part 1 
is tapered in order to facilitate the withdrawing of the peripheral 
parts, and is either made integral with or rigidly secured to the 
shaft 6. This shaft is carried ia bearings on the main frames 7, 
and is adapted to be rotated by means of the handle 8, the motion 
being conveyed in the ordinary way through the shaft 9, spur 
pinion 10, spurwheel 11, shaft 12, spur pinion 13, and spurwheel 14. 
In order to press the pipe into the groove as the mandril rotatee, 
instead of depending upon tension, in which case the pipe would 
be apt to be distorted at the rounded corners of the coil, there is 
seating a grooved wheel 15, carried in the jaw 16, pivoted on the 
ever 17, which is adapted to press the wheel against the pipe as 


9922. J. Sibley, Westerham, Kent. Ap erates a 
igs. ay 9, 
relates to certain improvements in apparatus 
for making, lighting, and heating gas, the object being to provide a a 
means for converting oil, such as the hydrocarbon oils, into gas | of which engage with those of I and J when moved forward into 
that may be readily stored or be used direct from the producing — and for this purpose both the pinion H and the flywheel 
a is 

the oil container or tank fixed in position at sufficient altitude ; 
b are discharge pipes fitted with taps ! regulating supply of oil to 
retorts c extending through and across the open space above the 


The oil led into the retortsc of the furnace is heated so ag to be 
reduced into gaseous state which is then passed therefrom into 
Below this retort-box e¢ is tube e' conveying 


MACHINE AND OTHER TOOLS, SHAFTING, &c. | 


Coiling Metallic Pipes. (3 Figs.) August 23, 1895.—1 is | 


consists of a frame A and a back frame B supported upon legs O, 
which can be adjusted in height by screus D. The mo A is 
fitted with a shaft E and cutter head F, and also with two feed 
screws G, which engage with the back frame B, and upon the 
shaft E is a pinion H gearing into the two toothed wheels I and 
J. The driving wheel K is an internally toothed wheel, the teeth 


can be moved upon a fixed feather or key L towards the boes 
M. The back frame B is constructed with a hollow part B2 
through which the spokes N are passed, and in which there are 
two jaws (indicated by dotted lines) operated by means of an out- 
side screw P for gripping the spokes and holding them while the 
cutters are operating upon them. The revolving cutter head F is 
made hollow, as indicated, and is provided with cutters Q, which 
can be adjusted to and from each other. It issupported by and 
revolves in the boss M and the projecting bracket KR. The legs C 
may rest upon grooved rails to enable the apparatus to be readily 
drawn back from the finished spoke and moved forward to the 
next one. The nave of a wheel having the spokes fitted into it is 
fixed horizontally with the end of a spoke directly opposite the 
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opening at S, leading between the cramp jaws, the position of the 
driving wheel being as shown and the cramp jaws open. e 
cutters are also adjusted to the desired width for finhing the 
end of the spoke. The apparatus is moved forward until the 
spoke has passed through the jaws and the extreme end has 
reached the cutters or thereabouts, and it is then gripped by 
turning the screw P. The wheel K is now turned, causing the 
pinion H to revolve the wheels I and J, and the screws G, as well 
a3 the cutter head and its cutters. The action of the screws G is 
to draw up the back frame slowly and feed the spoke between the 





In | cutters until the end is reduced to the desired depth ; the spoke is 


then released from the cramp, the apparatus is drawn back and 
| the next spoke brought into position for the process to be repeated. 
In order to save time in winding out the ecrews G to their original 
position, the pinion H is moved out of gear with the wheels I and 
| J to the position indicated by dotted lines, by moving forward 
the driving wheel until its internal teeth are in gear with those of 
the said wheels. When the wheel is now turned it imparts a quick 
rotary motion to the screws. (Accepted July 1, 1896). 








MILLING AND SEPARATING MACHINERY. 


| 117. T.G. Frost, Chester. Grain Drying Appa- 

ratus. [2 Figs.) January 2, 1893.—In many grain drying ap- 
| paratus the grain descends in a thin layer between walls which 

are perforated or have openings through them of various foims, 
| sometimes louvres, while air is conuid to through the de- 

scending grain. The openings through which the air issues are 
| apt to become clogged with dust and other matter separated from 
| the grain. This invention relates to means of clearing these open- 
| ings so as to maintain free passage of air through them. A A! are 
| external and internal columns to which are attached two sets of 
| louvres B B! between which the grain descends. To the columns 
| 


Fig.?. 
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the mandril is rotated. The lower end of the lever is jointed to 
the nut 18 by means of the cylindrical part 19, fitting within the 
socket 20 on the nut, and is kept in place by the piece 21, pinned 
to the lever and forked 80 as to loosely embrace the web on the 
nut, so as to limit the rotation of the lever 17 in the socket 20 
within narrow limits. The nut 18 is mounted on the screw 22 which 
is rotated from the shaft 12 by the chain gearing 23. One end of 
the pipe is secured to the mandril by the clamp 25 so that it lies 
in the helical groove. The wheel 15 is arranged to press the pipe 
into the groove, the necessary pressure being applied by means of 
a loaded chain attached to the upper end of the lever 17, and the 
maadril is then rotated. As the pipe is coiled thereon, the nut 18 
and with it the lever 17 and wheel 15 are traversed axially by the 
ecrew an amount equal to the pitch of the helix for each revolu- 
tion of the mandril. The object of the pivotal articulations 
between the wheel 15 and the lever, and between the lever and the | 
nut 18, is to accommodate variations in the angle of the helix and 
any want of exact conformity between the axial movement of the 
nut and that of the helix. The edges of the wheel 15 are arranged 
to bear on the ridges 26 between the helical grooves, so that the 
pressure applied may not tend to flatten the pipe. (Accepted 
July 1, 1896). 


16,331. S. Morton, Norton Woodseats, Yorks. 
Apparatus for Reducing the Ends of Wood 








July 1, 1898). 





en 
Wheel Spokes. (2 Figs.) August 31, 1895.—This apparatus 





AA’ are fixed guide eyes CC’, through which can slide outer and 
inner rings D D', these being repea at various heights. To the 
rings D D! are attached uprights E E1, one between each pair of 
the columns A A!,and on the faces of these uprights are fixed 
brushes F F' directed obliquely downwards into the space between 
the louvres BB’. On a pair of the outer uprights E are fixed 
toothed racks G, and on a pair of the inner uprighte E! are also 
fixed toothed racks G', these racks gearing with pinions H H! on 
two upright rocking shafteK K'. On giving these shaftsa recipro- 
cating movement by suitable gear from any convenient motor, the 
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two sets of uprights EE' are caused to move to and fro, their 
brushes F F! cleaning the spaces between the louvresB B'. When 
the drying apparatus is of rectangular form, the uprights carry- 
ing brushes are driven and guided to move to and fro rectilineally, 
one upright between each pair of the supporting columns. There 
being four sets of the racks, pinions and shafts, one for each 
side of the rectangular structure. (Accepted June 24, 1896). 


RAILWAYS AND TRAMWAYS. 


15,394. R. Hyde, Sheffield. Apparatus for Lubri- 
cating the Journals and Bearings of Railway 
Vehicles, &c. (3 Figs.) August 16, 1895.—a is the bearing 
in position on the journal b of a railway carriage ax'e. The 
lubricator pad c is secured on any suitable frame d, having per- 
forations m or spaces for the wicks n to pass through for convey- 
ing oil to pad c. The bent plate e and frame d are secured to- 
gether. The bent plate ¢ has slots fand / 1 at each end of the 
plate in the same plane in which the spindles g and g 1 work. On 
the ends of the spindle gy two twistcd levers or eupports are se- 
cured, hand A 1. These work close to the bent plate ¢. The 
spindle g 1 has two twisted levers or supportsh 2andh3. These 
work outside levers and h 1, and the ends of h and / 2 and 
h 1 and h 8 are connected by small pins i and i 1. Each pin 
passes through {wo lever ends with round holes and bent plate ¢, 
which has slots k at right angles to fand/1. The spindles g and 
g | bave one or more springs connected to them, by preference two, 

andi1. These have loops at each end through which the spindles 
are passed. The springs / and / 1 cause the spindles y and g 1 to 
prees in the ends of the slots f and f 1. The levers or supports 





being connected to the ends of the epindles gy and g 1, they are 
held in the position shown in Fig. 3 by the contracted condition 
of the springs Jand/1. When the frame d is pressed down, the 
springs elongate and the levers or supports take a corresponding 
position A 4 and A 5 relatively to the frame d, or the levers or 
supports will take avy intermediate position between h land / 5or 
h 8 and h 4(Fig. 3) as required. The framed keeps nearly parallel 
with the ends of the levers or supports h, h 1, h 2, and h 3, which 
causes the pad ¢ to bear evenly on the journal ) by the tension or 
pressure of the spring or springs / and / 1, acting on the spindles 
gand g1, these being connected to levers i, ) 1,h 2, and h 3 cause 
the apparatus to stand in the position shown in Fig. 3. The frame 
d can be pressed down by a little pressure, but wil! be lifted up 
as 202n as the pressure is released by the tension of th2 spring or 
springs. In pre’sing the frame d down, the small pins t andil 
move down the slots %, at the eame time reducing the lever- 
age betwen the spindle g ard pins i and i 1, also between g 1 ard 
pinsiandi 1. By shortening the leverage at the same tim? as 
the tensicn of the springs / and / 1 is being increased, this joint 
action gives nearly a uniform pressure in any part of its travel up 
ordown. (Acsepted July 1, 1896). 


3843. T. Harrox, Hayfield, Derby. Apparatus for 
Signalling on Railways. (6 Figs.) February 20, 1893.— 
Upon longitudinal sleepers d or on other convenient foundation 
outside the near rail c' of the permanent way there is mounted in 
slides a longitudinal bar e provided at one side with three pro- 
jecting cam surfaces c', cll, ell! at suitable distances apart, and 
at corresponding dist there are mounted in fixed brackets 
three short cranked levers f', f11, and f1", which are so weighted 
that in their normal position, when not acted upon by the cam 
surfaces ¢!, e"', elll, they are held by the weights g in such a posi- 
tion as to be out of the reach of the hanging levers h or other pro- 
jection on the corresponding side of the engine or tender (Fig. 4), 
but when the bar e with the cam surfaces is moved longitudinally, 
the action of the cam surfaces will raise the weights g and cause 
the levers /', /1', £111 to be thrown over or tilted in such a posi- 
tion (dotted in Fig. 4) that they will be struck by the hanging 
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ever h or other projection on the engine or tender, and thus by 
means of the gong i an audible signal will be given to the engine- 
driver. The longitudinal sl'ding bar e will be connected to and 
moved by a handle orlever kin the signal-box (Fig. 3), or it may 
be so connected to the wire which noves the ordinary semaphore 
signal, that when the latter is set .o “danger” the cranked foz 
signal levers f', /"', 7 will be set ‘‘on,” and when the sema- 
phore is put to “ line clear” the fog signal levers will be set free. 
The positions and the lengths of the three cam surfaces e!, e"l, ce!!! 
on the longitudinal bar e and the relative positions of the three 
fog signal cranked levers f1, 11, fl" are so arranged that the 
signalman can set the bare in such a position as to give either one, 
two, or three signals to the engine-driver, according to the infor- 
a which he may desire to communicate. (Accepted July 1, 
896). 


8229. J.L. Linou, Narbonne, France. Automatic 
Cou gs for Railway Carriages and the like. 
e+. head to 





two vehicles come together the shackles are always opposite the 
corresponding jaws, no matter which end of the vehicle be pre- 
sented tothe adjacent vehicle. Duplicate couplings are thus ob- 
tained, but as these are identical only one pair will be described. 
The jaws of the coupling are formed of a fixed part A and a 
movable part B mounted on a hinge at C and controlled by a epring 
H. The fix A is made fast with a rod E connected by a 
cross-piece F with the ordinary drawbar G of the vehicle, and is 
formed at its front end with an inclined plane }) and a hook or 
catch a. The movable part B of the jaw is hinged at C eccen- 
trically to the axis of the rod E, and is formed at its forward end 
with an inclined plane c and a hook or catchd, the internal sur- 
face of which forms the arc of a circle deecribed with the axis of 
the hinge C for the centre. Io the movable part B a slot ¢ 

is formed which receives a roller g mounted at the end 
of the spring H which keeps the movable part pressed against 
the fixed part of the jaw. The spring H, which may be 
formed of superposed laminated blades, is attached at a point 
h to a support I fixed to the end of the vehicle. The tail 
end of the spring is connected to a nut i mounted on a 
sorew-thrended | partjofarod J. There is thus great freedom of 
movement in a longitudinal direction between the spring H and 
the movable ng B by reason of the slot e f which permits the 
jaw to be freely displaced forwardly or rearwardly, although con- 
nected to the spring which tends to keep tke jaw in a closed posi- 
tion, or the spring may be employed as a lever for opening the 
jaw. The shackle K is formed of an elongated ring fast on a rod L 
connected with the cross-piece F of the drawbar G of the vehicle. 
The front part & of this ring is formed with a tapering cro3s-section 
to facilitate its entrance along the inclined plane c between the 
jaws opposite to which it comes, the axis of the shackle preferably 
being made to correspond with that of the jaws for this purpose. 





The rod J on which the screw nut passes is mounted in bearings 7 
on the end of the vebicle so as to be parallel therewith, and is 
rovided at each end beyond the buffers with a handwheél M. 

he said rod is screw-threaded at one part j of its length along 
which the nut 7 connected to the tail end of the spring H 
can be moved between two fixed stops m. By turning the 
rod J the screw nut 7 is displaced, and the spring is caused to 
turn on its point of attachment h, and causes the movable 
part B of the jaw to turn on its hinge C for either cpening 
or closing the same. In order ‘o connect together two car- 
riages provided with these couplings, the movable parts of 
the jaws are first brought into a closed position against the fixed 
parts by turning the handwheels M from either side of the carriage. 
and then the vehicles are brought together. The shackles K 
etriking on the inclined planes of the movable parts of the jaws, 
force the latter to open against the action of the springs H and 
engage therein. Then the movable parts B, under the action of 
their springs H, at once resume contact with the fixed parts A, 
so that the jaws are closed and retain the shackles within them. 
To detach the vehicles the handwheels are again operated on so 
at to cause the nuts to be displaced and the eprirgs H to turn ip 
the reverse direction, and with them the movable parts, so that 
the jaws are opened, and the shackles can be withdrawn. When 
— over curves the shackles K slide against the internal sur- 
‘aces of the jaws. (Accepted June 24, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


17,200. P. M. Justice, London, (The Société Anonyme 
du Generateur du Temple, Paris.) Tubulous Steam 
Boilers. [10 Figs.) September 14, 1895.—This invention re- 
lates to tubulous boilers of what are known as the ‘‘ Du Temple ” 
type, and baving horizontal water chambers connected by nests of 
slanting tubes with one or more horizontal collecting chambers 
the fire space being arranged between the nests of tubes, though 
ce of the invention is applicable to other forms of tubulous 

ilers. According to this invention the circulation of the gases 
of combustion through the nests of tubes is improved by causing 
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the gases to enter the nests at the upper portion and descend 
among the tubes along the length of same, so that they issue there- 
from at some low point and pass up outside of the nest to the exit 
flue. The tubes composing the nest are arranged as close walls, 
with the exception of the space between the points h, i, where the 
gases may enter as shown by the arrows, such gases passing down 
the tubes until they come to the between the joints j, k, 

















{4 Fags.) April 18, 1896.—The oe ey pparatus is 
each end of the vehicle, and comprises a spring jaw placed hori- 


zontally on one side and a shackle placed vertically on the other 
side of the ordinary coupling, which may be retained, s> that when 





where they turn and leave the nest of tubes by the opening formed 


formed in such row, where they escape to the flue ¢. To assist the 
draught, however, when detired, the gases may passdirectly through 
the space A i tothe opening f g which is closed by the hinged 
sliding, or removable door or baffle m. A methodical circulation 
of the products of combustion is obtained in this way, their current 
being parallel and in the opposite direction to that of the water 
contained in the major part of the tubes. The arrangement als) 
provides an increased length of travel for the hot gases through 
the nest of tubes, which contributes to an increased production of 
steam. The movable door m mpy be opened when the engines 
are pot working, it being sufficient to open same to suppress the 
circulation of the hot geses in the interior of the nest of tubes, 
thus reducing to a large extent the production of steam. The 
8] or openings between the tubes may be arranged or pro. 
vided for in various ways, such as by curving or twisting them 
where the space is required. (Accepted July 1, 1896). 


TEXTILE MACHINERY. 


10,535. W. EB. Soman, Bombay. Sizing or Dress. 
ing Machines for Yarn. [1 Fig.] May 16, 189¢.—This 
invention is particularly applicable to thes? yarns intendcd for 
hand-loom weaving. The beams } which contain the yarn to be 
treated in the form of warp are mounted in the usual manner in 
bearings in the frame of themachine. The yarn w as it leaves the 
beams pasges through a size trough i and between calender or 
equeezing rollers i, j as in an ordinary sizing machine. From the 
calender rollers the warp passes first over the guide rolls k, 
under the guide roll k\, thence under and over the second 
pair of guide rolls k’, k3, past the dividing reds wl, and then on 
to the winding beam Ah. At d and d! are cylinders having a 






number of brushes on their cylindrical surfaces. These cylin- 
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ders are so adjusted with regard to the warp that the brushes 
just penetrate between the warp ends in order that as they re- 
volve they may separate and clean the ends or threads of yarn, 
and by removing any superfluous size insure uniformity in the 
coating of iz2 on the yarp. The cylinders are caused to rotate 
in the directions indicated by the arrows with a surface speed 
greater than that of the yarn passing through the: machine. 
Smaller brush rollers /, Z' working against the bruth cylinders 
d, @ serve to strip off accumulation of tize. These stripping rollers 
may in turn be kept clean by a stripping comb or by hand. 
Rotating fans c, c! are mounted respectively over and under the 
brcsh cylinders d, d' in order to hasten the drying of the yarn. 
The fans and cylinders are driven by belting from a central drivirg 
shaft s. (Accepted June 24, 1896). 


14,912, A. J. Holt, Manchester, and G. Millard, 
Droylsden, Lancaster. Manufacture of Bisulphide 
of Carbon and Apparatus therefor. (6 igs.) August7, 
1-95.—Each of the retorts A is constructtd with an upright body 
of cylindrical or other suitable shape, a cleansirg arm or opening 
B at the bottom projecting out through the brickwork and closed 
with a door 0, a lid U, and an outlet arm or ¢xhaust pipe D at the 
top such as bave ordinarily been usual. In addition to the inlets 
hitherto provided through the cleansing arm or pipe at the bottom 
and the lid C at the tcp and the single outlet or exhaust D at the 
top, the cleansing arm or pipe B is now lengthened so as to project 
out beyond the brickwork of the furnace, and to it is attached one 
end of an exhaust pipe E which ¢xter ds upwards and enters the 
condenser F at the top, The exhaust pipe E is fitted with a valve G 
by which it can beopened or closed as desired. The exhaust pipe 
D at the top of the retort also connects with the condenser F and 
is fitted with a valve H which can be — or closed as desired. 
To the cleansing arm B is connected a branch pipe K for feeding. 
The feed pipe is formed with a chamber & in which the sulphur is 
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placed, and is constructed with a berd wh'ch foims a trap to pre 
vent the return or escape cf gager. It is built into ihe front wal 
of the furnece, the heat from which melts the sulphur, ard it may 
be covered with alid k'. As the sulphur melte, it flows over the 
trap and encers the retort at the bottom. The retort A is charged 
with carbon at the top, and fed with sulphur through the feed 
pipe K at the bottom. The furnace is heated by a fireplace L, the 
beated gases and products of combustion from which pase along 
the flues M and N, in which are openings m and n, and finally 
escape to the chimney through the flue P. When in operation 
the sulphur fumes or gases up through the carbon, and 
the resulting gases are carried off through the exhaust pipe D 
to the condenser F; or if there is an excess of sulphur in the 
rcduct, the valve H may be closed and the valve G in the ex- 
aust pipe E opened, whereby the gases collected at the top of 
the retort are caused to pass down again through the carbon, and 
are drawn off at the bottom by the exhaust pipe E. (Accez ted 
July 1, 1896). 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 





between the points d, c, passing up the space between the nest 
and the outer close row of tubes until they reach the space b a 
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LARGE EXPLOSIONS AND THEIR 
RADII OF DANGER. 


By Lievt.-Cotonet J. T. Bucxnit1, Late R.E. 


Tue employment of explosives for mining, 
engineering, and the purposes of war, has attained 
such vast proportions that a very large quantity is 
frequently carried in one vessel or stored in 
one magazine. Man and the more vulnerable 
of his works (such as buildings) are of neces- 
sity exposed to some danger by the traffic in 
explosives, and it is the bounden duty of all 
Governments to safeguard the public by reason- 
able legislation, and to appoint officers to insure the 
due execution of these laws. Fortunately for the 
inhabitants of the British Isles, these steps were 
taken many years ago by the passing of the Explo- 
sives Act in 1875, since which time the percentage 
of accidents of all kinds connected with explosives, 
fireworks, &c., has decreased notably, and a large 
number of lives and much property must have been 
saved thereby. 

Asa contrast, the United States may be cited. 
There we find a very energetic and pushing people, 
whose ingenuity and love of novelty are proverbial, 
setting up factories of all kinds and descriptions of 
explosives with little, if any, Government super- 
vision. Their manufacture, traffic, and storage of 
explosives emphasise the proverbial freedom of 
the country. As a natural consequence, some 
accidental explosion forms the not unfrequent topic 
for the fluent pens of their pressmen. When these 
disasters occur, no officer is sent by Government to 
take evidence and report on the occurrence. Con- 
sequently, when the Board of Engineers (General 
H. L. Abbot, president) examined and reported 
upon the ‘‘ Powder Barges in New York Harbour,” 
October, 1892, the question of danger radii could 
not be answered by any official reports, the records 
for the most part being mere newspaper paragraphs, 
written by sensation-mongers who knew little or 
nothing of the subject in its scientific bearings. 
The Board was therefore compelled to adopt the 
distances considered safe by our Board of Trade 
officials, and to follow English practice, the only, 
and therefore the ‘‘ best guide available for deciding 
such cases.” 

The importance to the public of strict and impar- 
tial laws in the traflic of explosives, and of their 
due enforcement by accredited officials, becomes 
more thoroughly appreciated when some awful acci- 
dent is occasioned by their absence than by years 
of comparative safety caused by their presence. 


THE SanTaNDER EXPLosion. 

Thus, the terrible explosion of dynamite at 
Santander, November 3, 1893, which, accordin 
to the British Vice-Consul, in a despatch date 
December 14, 1893, had caused the death of 510 
people, and the injury of a number by one account 
placed at ‘‘ about 2000,” but of which ‘‘no reliable 
estimate ” could be formed, was soon known to be 
mainly, if not entirely, due to inefficient regula- 
tions, and to the laxity with which even these 
checks were administered. 

As the Santander explosion forms ‘“‘ one of the 
most terrible disasters of modern times ’’ (official 
reports of H.M. Inspectors of Explosives for the 
year 1893, page 55 et seq.), to it also forms one of 
the most instructive, especially as regards the 
danger radii of large charges of high explosives. 
The report of H.M. Inspectors will first be quoted. 
It was compiled from the despatches to our Foreign 
Office ‘‘from the British representatives at San- 
tander and elsewhere.” 

‘* Although we have been favoured with a great 
deal of useful information, the fact that it has not 
been collected by an expert very considerably 
impairs its value in several directions, and we 
regret now that we did not, in view of the almost 
unique magnitude of the disaster, seek permission 
for one of us to visit Santander, and there per- 
sonally institute inquiries,””* 

Summary of our Official Account. —‘‘ Spanish 
steamer Cabo Machichaco, 1213 tons register, Vaco 
Andulaz Company, arrived in port with general 
cargo... . 2000 tons of iron... . petroleum 
In cases... . wineinbarrels . . . . flourin sacks 
- +. . and 30 cases of dynamite for Santander. 
Before reaching the quay... . the ship had 
obtained permission to unload, in direct contraven- 





* This course was suggested at the time by the Mersey 
Harbour Board, with which body a Board of Trade in- 
ease on storage of explosives near Liverpool was then 

ing. 





tion of the harbour regulations respecting vessels 
with explosives on board ; she was found to be on 
fire, and, astounding to relate, was allowed to be 
moored to it. The 30 cases of dynamite were 
quickly unshipped and removed to a place of safety 
on shore,” and the agent denied that there was 
any more dynamite on board. The fire soon 
attracted a large number of people, including 
many notables of the place, and the quay became 
crowded, About 24 hours after the outbreak of 
the fire, a tremendous explosion took place, blow- 
ing up the steamer, part of the quay, and killing 
the majority of the people upon it. ‘‘ Spars, sails, 
and all sorts of fragments were hurled in every 
direction, killing and injuring people at consider- 
able distances.” ‘‘Some buildings were set on fire 
by burning débris, and very serious damage was 
done to a great part of the town, to ships, quays, 
&c.” ‘In one instance, a piece of iron about the 
size of an ordinary chest of drawers, is stated to have 
been hurled a distance of a quarterofamile.... 
and over the housetops.” ‘‘As regards the quan- 
tity that exploded, it can hardly have amounted 
to more than about 66,000 lb. (1200 cases 55lb. 
each).” ‘The difference between the amount on 
board and the amount exploded was the amount in 
the after hold which escaped explosion, and which 
the account we have adopted represents at 500 cases. 
But other accounts give slightly different figures, 
viz., 1237 cases in the fore-hold, and 463 cases in 
the after-hold” .... which gives 68,035 lb. as 
the exploded charge. ‘‘ The difference, however, 
is comparatively unimportant.” 

This may be as regards these two records, but a 
third is then added giving ‘‘ the total on board at 
1720 cases, of which 700 (in after-hold) did not ex- 
plode ;” and by this account the exploded charge 
would be only 56,100 1b.,; between which and 
68,035 there is a difference which cannot be re- 
garded as ‘‘comparatively unimportant.” 

Our inspectors then point out with much truth 
that the actual amount in the fore-hold, whatever it 
was, probably detonated at once, as the Llan- 
beris experiments in 1872 show that even ‘‘6 cwt. 
of dynamite cannot be relied on to burn without 
explosion,” ... The ‘‘injury to property was 
necessarily very great indeed, and necessarily also 
has been impossible to estimate.” ... ‘‘The 
local havoc was, of course, tremendous, and the 
destruction (partly by fire) of some houses on the 
spot, pretty complete.” ... ‘‘ Débris (in some 
cases of a formidable character) was projected a 
considerable distance. The Vice-Consul states that 
several pieces of iron were projected a distance of a 
mile, while fragments of iron rails (part of cargo), 
fractured chain cables, anchors, iron bolts, &c., 
descended within a radius of 300 yards,” Ina 
footnote: ‘‘Other accounts give larger radii of 
projectile effect. ... One account states that 
pieces of the ship’s hull were thrown 650 yards, an 
anchor 2000 yards, and some machinery over half 
a mile.” 

‘*Tt is, we believe, incontestable that several 
persons were killed by falling débris, though over 
what distance the accounts at our disposal are 
not sufficiently detailed to enable us to say, 
but we may take it that it was probably not 
generally beyond the radius (300 yards) which has 
been mentioned as that over which rails and the 
more formidable objects were thrown, though, no 
doubt, injury from the projected debiis was effected 
over a large radius.” 

As regards ‘‘ structural damage,” which is defined 
as ‘‘ damage to walls of substantial edifices, as dis- 
tinguished from mere breakage of windows and 
the like.” . . . . the Vice-Consul replied as follows: 
‘The walls of substantiallly constructed edifices, 
as well as those of lighter description, sustained no 
damage . . . . the explosion demolished window- 
frames and balconies, displaced and fractured the 
partitions, ceilings, and doors of the rooms of 
houses 300 or 400 yards off, broke innumerable 
panes of glass, and projected heavy fragments of 
iron to extraordinary distances. ... Other ac- 
counts, which certainly do not err on the side of 
minimising the effects, give structural damage as up 
to 650 yards.” 

Such is the report of our officials on this ex- 
plosion. It contains very little indeed which is 
accepted as definite by the authors of the report. 
Other information is, however, available. The 
second commander of the port, Captain Victoriano 
L. Doriga of the Royal Navy, has most courteously 
given (to the writer) all the information in his 
power concerning the disaster, which he himself 








witnessed, ‘‘ being at the time by the steamer when 
the dynamite exploded.” 

On July 27, 1894, came a copy of the answers made 
by the Captaincy of the Port to certain questions 
put by the Earl of Rosebery, and it is curious that 
these questions and answers were not mentioned 
in our official’s report : 


**1, What was the substance which exploded, and who 
was the manufacturer ? 

** Answer.—Dynamite from the Galdacano Works, and 
from La Vasca Asturiana, both of Bilbao. 

**2. How was it packed ? 

** Answer.—At the Galdacano Works the dynamite 
No. 3 was ed in boxes of zinc, weighing 25 kilo- 
grammes [55 lb.] net, and these boxes were inclosed in a 
wooden one fastened down with copper nails and screws. 
Dynamite No. 1 and the explosive gums were placed in 
cardboard packets, weighing 24 kilogrammes [54 Ib J, 
wrapped in paraffin a Ten of these packets were 
placed in a wooden box lined with the same kind of paper. 
In the second manufactory each cartridge of dynamite 
was doubly wrapped with paraffin paper, several of 
which, weighing 24 kilogrammes, were placed within a 
card box doubly wrapped with paraffin paper. Ten 
of these packets were inclosed in a zinc box which was 
placed in a wooden one. 

‘*3, What was the quantity existing on board ? 

** Answer.—1720 cases. 

‘**4, In which part of the boat was it stored ? 

‘* Answer.—In the after-hold and in the fore-hold. 

**5. Did all the quantity —" and if not all, how 
much of it, and what quantity did not explode? 

** Answer.—Only that stored in the fore-hold. The 700 
boxes in the after-hold did not explode. It is not known 
if all the quantity in the fore-hold exploded or not. 

**6, Is the cause known as to what originated the fire 
on board ? 

** Answer.—It is not known. 

**7, In which part of the boat did ib break out? 

** Answer.—In the fore-hold, where there was paper in 
cargo, and above on deck sulphuric acid. 

- 8. How long after the fire broke out did the explosion 
occur - 

** Answer.—Two and a half hours. 

“*9, How was the boat situated with regard to the 
docks, neighbouring boats, and the town ? 

** Answer.—She was fastened to the quay. 

10. What were the fatal effects, and within what 
distance ? 

** Answer.—300 deaths, 600 wounded. Within 1 kilo- 
metre [1094 yards]. 

**11, Within wnat areas were ships wrecked and build- 
ings damaged ? 

** Answer.—Wrecks occurred up to 200 metres [218 
yards], and buildings were damaged to a distance of 600 
metres [654 yards!. 

**12. At what distance was minor damage done, such 
as broken windows ? 

** Answer.—8 kilometres [5 miles]. 

‘13. To what distance were the fragments thrown ? 

** Answer.—Pieces of the hull were flung to a distance 
of 600 metres [654 yards], and pieces of an anchor as far 
as 2 kilometres [1} miles] and a height of 50 metres 
[164 ft.] above the sea level; also part of the anchor winch 
to a distance of 800 metres [872 yards] ” 

The reply to Question 2 indicates that there 
were two grades of dynamite—No. 1 grade and 
No. 3 grade—in the cargo ; also some ‘‘ explosive 
gums,” but the quantities of each in the cargo are 
not stated, nor their relative position. It is possible, 
therefore, that the explosive in the after-hold was 
low-grade dynamite, No. 3. If so, it might account 
for its non-explosion by sympathetic detonation 
when the 1000 (or more) cases of dynamite exploded 
in the forehold..... a fact which, read by the 
light of the great Kimberley explosion, most 
assuredly requires some explanation. 

Not one word do we find in our officials’ report 
concerning different grades of dynamite at Sant- 
ander, nor any expression of surprise at the non- 
detonation of the dynamite in the afterhold, yet it 
would be expected that if these 13 questions were 
not suggested or actually drawn by our inspectors, 
the replies would most assuredly have been placed 
at their disposal. The tenour of their report would 
lead the reader to suppose that the whole cargo of 
dynamite was No. 1 (75 per cent. of N.G), whereas 
even the exploding charge may have contained a 
lot of No. 3 (only 30 per cent. of N.G.). 

Answers (3) and (5) relate to the important point of 
quantity. From them we gather that 1720 cases 
were on board, of which 700 in the afterhold did 
not explode, thus leaving 1020 cases as the explod- 
ing charge, which amounts to 56,100 lb., and inas- 
much as 20 of these probably went ashore at Sant- 
ander, there remains 55,000 Ib. as the total weight 
of the charge that exploded. 

The letter from Captain Doriga, covering this 
copy, says, iter alia.... ‘*There is not any 


news tending to confirm the intention of the 
Government to form a technical commission to re- 
port upon the disastrous explosion which occurred 
here on November 3, 1893.” 

(Zo be continued.) 
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THE ENGINEERING DEPARTMENT OF 
THE YORKSHIRE COLLEGE, LEEDS. 


On the occasion of the opening of the engineering 
department of the Yorkshire College at Leeds, we 
devoted a considerable amount of space to a de- 
scription of the buildings and equipment, which 
were then considered to be the most complete in 
the county. The original equipment and arrange- 
ments were carried out from plans prepared by 
Professor Barr, but scarcely had he got them 
into working order before he was appointed to 
the Chair of Engineering at the Glasgow Univer- 
sity. His successor, Professor Goodman, has, 
however, still further improved the equipment, 
and has introduced some novel methods of teach- 
ing, which from their marked success cannot, we 
think, fail to be of interest to our readers. We 
therefore propose to give a brief account of his 
rnethods, and in subsequent articles a few of the 
most interesting of the experimental results ob- 
tained in his laboratory. 

We have often had occasion to severely criticise the 
useless and, indeed, mischievous teaching sometimes 
imparted in technical schools by unpractical men, 
who, not having had any practical experience them- 
selves in engineering works, are quite unable to 
appreciate the real needs and everyday wants of a 
young engineer who has to earn his own living. 
We are glad, however, to say that we have never had 
occasion to thus criticise the teaching at the York- 
shire College, probably because the shrewd prac- 
tical engineers of Leeds, who manage the affairs of 
the department, would not tolerate for one moment 
an unpractical man at the head of the teaching staff. 

Professor Goodman, bent on making his depart- 
ment a success, shortly after being appointed to 
the chair, made a prolonged tour through the 
United States and Canada, in order to familiarise 
himself with the excellent and highly practical 
systems of teaching there in vogue. Some of the 
Continental schools of engineering were visited by 
him in the following summer. 

The course of instruction given at the Yorkshire 
College consists of lectures, exercise classes, experi- 
mental work in the engineering and physics labora- 
tories, drawing, and for civil engineering students 
surveying and field work. 

Lectures.—The subject-matter of the lectures is 
of a practical character. The aim is to give such 
instruction as will be of direct practical utility in 
after life, it being contended that useful instruction 
is as good a mental training as useless instruction, 
and no sympathy whatever is felt with the well- 
known instance of a professor who exclaimed, 
‘And thank God no one can make use of it!” 
when referring to his latest discovery. Right 
throughout the lecture work great stress is laid on 
the importance of checking calculations in every 
possible way ; for, however brilliant a man may be, 
and however able at making abstruse calculations, 
his work is all thrown to the winds, and much 
mischief done, if he has made but a seemingly 
trifling slip in his arithmetic—in an addition 
or a subtraction, perhaps—or in such simple 
work that he deems it beneath him to bother 
about; nevertheless it is these simple slips that 
lead to huge blunders, sometimes with disastrous 
effects. The best engineer is not necessarily he 
who knows the most. In addition to a com- 
plete rational treatment of the various topics 
dwelt upon in the lectures, simple, approximate, 
and easily remembered methods, which a student 
can always carry at his fingers’ ends, are given. 
The former treatment tends to make the exact 
man, the latter the ready man, and generally 
speaking the ready man, who can at once arrive at a 
result sufficiently near for practical purposes, is a 
far more valuable man commercially than one who 
will spend many hours on more exact but vastly 
more laborious methods, the greater degree of 
accuracy often being purely i naginary, on account 
of the uncertainty of the data. This dual system 
possesses other advantages. It may happen 
that dull students do not follow the full treat- 
ment as well as may be desired ; if, however, 
they have taken good notes, they may work them 
up in years to coms, but in the meantime they 
are not stranded on account of their inability 
to follow the complete train of reasoning, for 
they can fall back on the approximate methode. 
When they bacome familiar with both, the approxi- 
mate forms an excellent check on the more accurate 
methods, for when errors do creep in they are 
usually so large that the approximate method 





| 


would immediately show them up. As a further 
check on large errors, students are trained to 





Laboratory.—One prominent feature in the engi- 


“neering course is the large amount of time devoted 


think out what result to expect ; also great pains | 
engineering laboratory (see Fig. 2), and one day in 


are taken to train the eye in getting correct 
ideas as to the proportions of various parts 
of a machine or structure. To accomplish this 
the lectures are fully illustrated by an are-light 
lantern (Fig. 1), which can be switched on at a 
moment's notice, and used in broad daylight. 
The mere exhibition of slides, of which about 2000 


are in use, for a few minutes, is not considered | 
theory and practice agree, and within what limits 


sufficient, as the impression is soon forgotten, and 
if students attempted to sketch from the lantern 
screen, too much time would be required, and in 
many instances the whole object would be defeated 
by their ill-proportioned sketches. Hence in the 
case of all the important slides, well got-up photo- 


graphic prints, taken from the slide negatives, are 


given to the students to stick in their ‘‘ final copy”’ 
note-books. Skeleton disgrams taken from the 
blackboard are sketched in their note-books by the 
side of the prints. These photographic prints are 
produced very cheaply in large numbers, the cost 
being 7d. per dozen, or a total cost to the college 
of from 8/. to 101. per year. 





Fic. 1. 


Exercise Classes —Exercise classes are held for 
the working out of examples, and for helping 
students with any difficulties they may have en- 
countered. 

Examinations —The examinations are carried out 
on somewhat novel lines. At the end of the first 
term, four or five somewhat long problems are set, 
which require carefully thinking out. Note and 
other books are allowed, but no external assist- 
ance is permitted. The time usually allowed for 
the working of this paper is one week, which may 
be done either at home or at the college. Of course 
the examiner has to rely entirely on the honour of 
the students not to get external help, but we under- 
stand that there has never been the slightest reason 
to believe that any abuse has ever taken place in this 
respect, and the examination is considered: to be a 
much fairer test of a man’s ability than the mere 
writing race of an ordinary examination, and much 
more nearly approximates to the work he will have 
to do in after life. In this examination the diligent 
plodding man shows up to the best advantage. At 
the end of the second term a three-hours paper is 
set, and none but manuscript note-books and 
logarithm tables are allowed. This systemis intended 
to encourage the keeping of good well-arranged 
notes, and to show a man’s capacity for high-class 
work without necessarily taxing his memory to 
retain formule and constants. At the end of the 


third term an ordinary three-hours paper is set, 
when no notes or books (except logarithms) are 


| allowed. 


In all examinations students are encou- 
raged to use slide-rules and ca!culators. 





to laboratory work, viz., two days per week in the 


the physics or electrical laboratory. As far as pos- 
sible the laboratory work runs concurrently with 
the lecture work, the aim being to make the labora- 
tory work illustrate the lecture work, and the 
experiments in the laboratory corroborate, or other- 
wise, the correctness of the theories advanced in the 
lectures. Thus students get to learn how near 


of accuracy the theories may be trusted. As far as 
possible the work is done on a large and practical 
scale. Oar readers will be batter able to judge of 
this from our subsequent articles on the experi- 


/mental work done in the laboratory. Professor 


Goodman regards with great contempt the toy 
experiments that are so often done in engineering 
laboratories, such as finding the buckling load of 
wooden matches, and experiments on knitting- 
needles used for shafts, the pulleys being stuck on 
with beeswax (fact) : also the usual tinkering about 
making model engines, cannons, lathes, &c. He 
contends that the practical experience so essential 








THE ENGINEERING LEcTURE-Room. 


to every engineer can only be obtained in work- 
shops carried on on commercial lines, and that no 
ideas of cost, time, and, above all, knowledge of 
men, can possibly be obtained in a college toy 
workshop. The college laboratory can do what can- 
not be done in the works, and the works can do what 
cannot be done in the laboratory ; both the labora- 
tory and the works are, or in the immediate future 
surely will be, indispensable 

The following is the course of instruction given 
in the laboratory : 

THE YORKSHIRE COLLEGE, LEEDS. 
ENGINRERING LABORATORY. 
First Year. 


PNUD scias scores wth ivesncuskiphbps ise SA RI Rees aaa Oe cee sntns 
SsWOCORTy Tae Be isc cto di AR Sa destavies ons 2080 
(Laboratory). (Working out Results). 

1. Areas of irregular figures by (a) Ordinates, (b) Simp- 


son’s rule, (c) Weighing, (d@) Amsler’s planimeter, 
(e) Goodman’s planimeter. 

. Volumes and weights of irregular solids—(a) Bracket, 

_(b) Flywheel, (c) Various. ‘ 

Centre of gravity of areas and solids by (a) Experi- 

ment, (b) Calculation. : 

. Triangle and polygon of forces by (a) Experiment, 

(6) Calculation. = 

. Fanicular polygon and experimental determination 

of stresses in suspension bridge chains. 

. Forces in members of crane and sheerlegs—(2) 
Without chain, (6) With chain, each in three 
positions. 2 

7. Cams—(a) Experimental, (b) Construction. 

. Levers—(a) Simple, (4) Bellcrank, (c) Compound. 

. Efficiency of pulleys—(a) Simple, (4) Three sheave, 
(c) Weston, (d) Epicycloidsl, («) Higginson. 
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Fie. 3. Tue Drawine Crass Room. 


10. Efficiency of gearing—(a) Screw, (b) Worm and 
wheel, (c) Toothed. 

ll. Wire testing—(a) Iron, (b) Steel, (c) Brass, (a) 
Copper. 

12, Autographic wire testing. 

13. Modulus of elasticity (E) of long wires (flues). 

14, Tension tests of timber (Dennison). 

15, Holding power of spikes, nails, and screws in timber 
(Dennison), 

16. Tension tests of metals (Dennison). 

17. Punching tests (Buckton). 

18. Condensation temperature, and pressure of steam. 





19. Indicating engines—(a) Fan, (b) Exparimental, (c) 
Gas, (d) Air pump. ; 

20. Mechanical efficiency of steam engine. 

21, Engine testing under simple conditions, 

22, Mechanical efficiency of various machines. : 

23. Tests of steam blowers for forced draught in 


boilers, 
24, 
Second Year. 
MMII osc cardc Va hase5teae5 Tones sa Moms <a abn phi RON eR eR 
Laboratory Hours bi ic, .0sccscs0ses 000 cs0 Rosssesce-sssece vous 
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ATTENDANCE DIAGRAMS. 


25. Testing (Buckton machine) in tension and com- 
pression—(a) Wrought iron (common), (b) Ditto 
(best), ( Mild steel, (¢) Hard steel, (¢) Gun- 
metal, Copper, (g) Cast iron. 

26. Testing—Hemp and wire ro 

27. Testing (Dennison maahins) beiaes:-(e) Cast iron, 
(b) Wrought iron (with corrected Z). 

28. Testing (Buckton machine) beams— a) Rolled joists, 
(6) Timber, (c) Cast iron, 
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. Testing—Struts (a) Rectangular, (5) Angles, (c) 
Tees, (d) Circular, solid and hollow. : 

. Testing (Torsion machine) (2) Wrought iron, (5) 
Mild steel, (c) Gun-metal, (d) Cast iron. 

. Testing (Buckton machine) bars loaded out of the 
centre—(a) Tension, (b) Compression, (c) Hooks. 

. Palsometer and injector experiments. 

. Indicator testing. : 

: ons experimental engine with valves wrongly 
seb, Xe, i 

. Steam engine trials under various conditions. 

36. Gas engine trials—(a) Odto cycle, (5) Premier cycle. 

. Explosions of gaseous mixtures. 

. Tests of small rotary engines. : ; 

. Tests of Portland cement, concrete, bricks, brick- 
work, brick arches, and piers. 

. Boiler trials. 

Analysis of furnace gases. 


Third Year. 


Laboratory Hours L.................. SUR cs cossusesessoxsantoe 


50. Warren girder—(a) Single load, (b) Distributed load’ 
5L. Wire ropes—Estimation of stresses from transverse 
vibrations, 
52. ger eg coefiicient of contraction of (a) 
rifices (3), (b) Pipe orifice, (c) Enlarging nozzle, 
(dq) Rectangular and Y weirs. 
Hydraulics—Measurement of velocity of water, (a) 
Pitot tube, (6) Current meter, (c) Free jet. 
Hydraulics—Flow of water in pipes, (a) Change 
point in glass pipe, (b) Friction in pipes, (c) Sudden 
enlargements and obstructions. 
. Hydraulics—Pressure of jets on surfaces, (a) Flat, 
(6) Hollow, (c) Inclined. 
. Hydraulics—Pelton wheel. 
7. Hydraulics—Centrifugal pump. 
. Governors—(a) Watt, (6) Porter, (c) Hartnell, (d) 
Experimental engine. 
. Flywheel—Experiments on energy stored. 
. Fan efficiency—Schiele, Capel, Guibal fan tests. 
. Flow of air due to difference of (a) Head, (b) Tem- 
perature. 
52. Air compressor tects. 
. Calorimeter tests of fuels. 
. Friction—(a) Dry surfaces, (b) Belting. 
. Friction machine—Friction of bearings with (a) 
Bath, (6) Pad, (c) Syphon lubrication. 


53. 
54, 


66, Friction of bearings with (a) Gun-metal, (b) Cast 
iron, (c) Lignum vite, (d@) White metal, (e) Carboid. 

67. 

69, 

70 


Drawing.—The course of instruction given in the 
drawing office (see Fig. 3) consists of tracing, copy- 
ing drawings, sun printing, taking neat freehand 
sketches and dimensions of the machines in the 
laboratory, and from them making complete plain 
working drawings, clearly dimensioned. Designing 
parts of machines, engine details, and a complete 
steam engine. Designing roof and girder work. 
Working out valve diagrams, &c. 

Surveying.—-The surveying and field work is done 
during the Easter vacation. A party of civil engi- 
neering students stay at a farmhouse in Wharfe- 
dale, and while there carry out a complete survey 
of a tract of country. This continuous instruction 
for a definite period is found to produce far more 
satisfactory results than devoting half a day per 
week during term time. 

In the College Calendar we notice that special 
efforts are made to persuade students to qualify for 
studentship of the Institution of Civil Engineers. 
The passage we refer to runs thus : ‘‘ All engineer- 
ing students of this college who have obtained 
either a certificate of proficiency, an associateship, 
or a B.Sc. degree, are eligible for election as 
Students of the Institution of Civil Engineers—the 
first step towards becoming a member (M. Inst. 
C.E.). They are then entitled to attend the meet- 
ings and excursions of the local branch of the In- 
stitution of Civil Engineers, and to receive four 
volumes of Proceedings per annum. Miller 
Scholarships and prizes, value from 101. to 1201., 
are awarded by the Institution for papers read by 
students at either the local branches or at head- 
quarters. Free studentships for a period of two 
years are awarded to all students elected from 
this college, who have obtained over 50 per cent. of 
marks in the second year’s examination, and have 
undertaken research work to the satisfaction of 
the Professor, the results of which must be for- 
warded to the Institution in the form of astudent’s 
paper.” We heartily commend this action to other 
professors of engineering. 

Some idea of the measure of success that has 
attended the course of instruction can be gathered 
from the diagrams on the preceding page. Fig. 4 
shows the number of students in the depart- 
ment since the year 1884. In 1892 the num- 
bers reached 76, the number of regular students 
having more than doubled in two years. After 





thus filling the department, Professor Goodman 
determined to raise the standard of the student’s 
attainments on admission by imposing an entrance 
examination. Although the standard was low, it 
very materially reduced the number of entries, 
but it has had a very beneficial effect as regards 
raising the standard, and in steadily increasing the 
number of students who read for ordinary and 
Honours B.Sc. degrees. For the convenience of 
candidates living at a distance, special arrangements 
are made for the entrance examination to be taken 
in their own districts. 

The diagram, Fig. 5, is perhaps of even greater 
value in showing the practical results of the college 
training. The curves show what becomes of the stu- 
dents after leaving college. Thus we see from this 
diagram that practically every student who sticks to 
engineering gets a remunerative appointment in 
from four to five years after leaving college, and 
more than one-half, from two to three years after 
leaving. 

The diagram also indirectly shows the amount of 
interest taken by the head of the department in 
his former pupils. The way in which he keeps in 
touch with them, and knows where each one is, and 
what he is doing, says much for the real interest 
that he takes in their welfare. In this, as well as 
in many other respects, he appears to be closely 
following in the footsteps of his former chief and 
friend, Professor Kennedy. 








ELECTRIO TRAOTION.—No. LVII. 
By Pattie Dawson. 
Surrace Contact Systems. 

Or such systems the easiest would seem to be to 
use the two rails as positive and negative con- 
ductors, or else to lay a third rail and use the traffic 
rails for the return circuit. 

In the very earliest installations this was done, as, 
for instance, on the Lichterfelde line close to Berlin, 
which was constructed by Messrs. Siemens and 
Halske in 1881. But in order to adopt such a 
system the voltage used must necessarily be very 
low, as otherwise people and animals may easily 
receive shocks. With only 100 volts horses have 
been thrown and badly hurt. Quite recently 
Edison proposed a very low voltage system, using 
the rails as conductors. Supposing, say, 20 volts 
were used, it will be seen that the average current re- 
quired per car would be from 625to 700 amperes, and 
the feeders required would be so heavy as practically 
to render such a system impossible. The danger 
from short circuits would be enormous. The leak- 
age in such a system would be very great, and in 
very wet weather the line would be practically 
short-circuited. For this reason inventors have 
been hard at work for many years endeavouring to 
design a surface contact system in which only that 
part of the track under the car would be alive. 
Up to the present, however, no system has stood the 
test of working in dirty and crowded streets. It 
would serve no good pnrpose to describe all pro- 
posed systems, and those only will be mentioned 
which have been practically tried. 

One of the first, and which at the time attracted 
a great deal of attention, is known as the Lineff 
system. A short experimental line was laid in 
London, and seemed to promise well. It was 
described and favourably reported on by Mr. Gis- 
bert Kapp, but there the matter ended. It em- 
bodies an idea on which many similar systems have 
been worked out. 

The working or contact conductor is composed 
of a number of short sections of iron T-rails (the 
top of which is about level with the street surface) 
supported between the track rails on an insulating 
trough containing throughout its entire length a 
continuous composite band of copper and iron, 
which is connected with the current generator, and 
is loosely supported on insulators beneath the 
bottom of the T contact rail. Beneath the car a 
large magnet is longitudinally hung, being of suffi- 
cient length to permit the iron rollers forming the 
poles to remain in contact with two of the contact 
sections. As the car proceeds, the magnet, which 
is energised by the same current supplying the 
motors, causes that part of the strips or band be- 
neath the magnet to be drawn up against the sec- 
tions in contact with the rollers of the magnet, 
which also collect the current from the energising 
contact section. As the magnet comes in contact 
with the next section the band drops from the pre- 
viously connected section, but another portion is 





raised into connection with the new section, and in 
this way a wave or raised portion of the band is 
kept moving along with the magnet under the car 
connecting and disconnecting each section of con. 


tact rail. A small battery is carried, to be used in 
energising the magnet in starting or when the con. 
tact is lost. 

Many other systems have been devised in which 
a flexible magnetic band or cable acts as the switch. 
ing medium. 

In other systems that have been devised, the 
switching is accomplished by means of numerous 
smali plungers located beneath the sectional con- 
tacts and caused to operate when under the in- 
fluence of the car magnet. Mr. Schuckert designed 
a similar system, and laid down a trial line at the 
Frankfort Electrical Exhibition in 1891. It was 
not a success, and the line was eventually run by 
overhead conductors. In this system iron filings 
were used as a switching medium. These were 
placed in a conical receptacle beneath the contacts, 
and drawn up under the action of the magnet to 
the more confined portion of the receptable, thereby 
connecting the terminals of the main and working 
conductors. Section rails and continuous-attracted 
contact strips have now been abandoned, and in 
their place a series of iron knobs has been adopted. 
Many such systems have come out within the last 
few years, but probably the one which has been 
best thought out, and experimented with on the 
largest scale, is that known as the Westinghouse 
inclosed conduit, and of which a very fine working 
model has been exhibited in London. 

It was first applied to tramway work in Washing- 
ton in August, 1894, and was experimentally 
operated until November of the same year, when 
regular service was begun in connection with an 
overhead trolley line, of which the inclosed conduit 
section is a spur or branch, seven-eighths of a mile 
in length. Since then one car has been making a 
10-minute service from each end of the route, or 10 
return trips each hour for 12 hours a day, and 
40,000 miles were run during 1895. For some of 
the distance the roadway is macadamised, and for 
a part paved. The 500-volt current ordinarily used 
on overhead lines is employed, and the power re- 
quired to propel the car is practically the same as 
in overhead service. 

An installation is also working at Pittsburg, 
Pennsylvania, in the shops and grounds of the 
Westinghouse Company. Here the whole of the 
tracks laid through workshops, fitting and erecting 
shops and yards, for shunting heavy railway trucks, 
amounting to about three miles of line, has been 
equipped on this system. 

As will be seen from the plan, Figs. 380 to 383, 
the electric conductors, insulated and laid through 
conduits or pipes, are placed between or outside the 
tracks, and at intervals of about 13 ft. pass through 
boxes, buried at the side of the roadway or between 
the tracks, containing electro-magnetic switches, 
details of which are given in Figs. 384 to 387, 
from which insulated wires lead to two metal discs 
or points between the rails of each track. Each 
point is about 4 in. in diameter, and its convex sur- 
face projects not more than 4 in. above the surface 
of the street. The points are corrugated to decrease 
the danger of horses slipping upen them. The 
pairs of points are placed somewhat closer together 
than the length of the car, so that the collecting 
bars, about the length of the car, and suspended 
from the car truck, may always make connection 
with one set of points, from which current is 
transmitted through the collecting bars, Figs. 388 
and 389, to thecarmotors. A 2 in. by 2 in. by } in. 
T-iron is used for this purpose. Except when the bar 
is touching the contact pointe, the points are enti rely 
disconnected from the wires conveying the elec- 
tricity from the power-house, and it is stated to be 
impossible for either passengers or horses to receive 
shocks. It is only at the moment of contact with 
the bar, when the collector is immediately over 
the points, that they become alive. This is 
effected by means of small accumulators carried 
in the car, and by the electro-magnetic switch 
between the tracks. The poles of the battery in 
the car are attached to the collecting bars (Figr. 
390 and 391) under the truck, and when the bars— 
which have a spring suspension and always press 
upon the points when the car is over them—touch 
the points, a current is discharged from one of the 
bars down the metal stud and into the switch-box 
(Figs. 384 to 387). Here the current passes 
through the shunt winding of an electro-magnet that 
instantly attracts its armature which is connected to 
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the main wires carrying the current from the power- 
house, which immediately passes through the series 
winding of the magnet and reappears in the second 
stud, whence it is collected by the second bar and 
asses on to the motor. The return circuit is com- 
leted through the car wheels and rails, which are 
bonded in the usual way. While the car is passing 
over the points, current continues to pass from the 
points to the collecting bar, but the moment the 
bar leaves the point the current from the battery is 
cut off, the armature in the switch-box drops back, 
and the point becomesdead. Before the collecting 
bars break contact with any pair of points they have 
come into connection with the next point, so that a 
continuous supply of current is provided for. 

The switches are mounted in cast-iron boxes 
shaped somewhat like a diving bell. The base has 
a circular groove, which is filled with heavy oil, and 
the mouth of the bell has a similar groove, so that 
a complete oil seal is secured which prevents the 
entrance of any dirt or moisture. The wires enter 
the switch-box from the bottom, and the arrange- 
ments are such that by merely placing the bell- 
shaped cover in position, all necessary contacts are 
made, and if any switch needs repair, the bell can 
be lifted off and a new one put in place in a com- 
paratively short time. 

The construction is more costly than in the over- 





every 100 yards to distributors, two of which are 
indicated, D and D'. Each distributor has 20 con- 
tact pieces forming a circle, a, 1, 2to 18, 19, besides 
three contacts O, b, and 20. Cast-iron contact blocks 
are placed between the rails about every 8 ft. and 
connected in pairs, 15, 16, 17, &c. The contacts 
O and 1 to 19, as well as the contact 20 of each dis- 
tributor, are connected by insulated wires to the 
contact blocks in the street, 1 to 20. The contacts 
19 and 20 of one distributor correspond to contacts 
Oand 1 of the next distributor; besides this, contacts 
a and 6b are connected. Four contact blocks 
A, B, C, H, which are mechanically rigidly con- 
nected but electrically insulated, can rotate round 
the centre E of the distributor. 

A is connected by a brush contact permanently 
to the cable K, and its width is such that it is 
always touching one of the contacts; B and 0 
rotate with H, but are not so wide. The point 
Z of each distributor is permanently connected to 
the rail return circuit. By an electrical device, 
when a current circulates between C and Z, the 
system of movable contact pieces moves forward, 
one contact in the direction of the hands of a 
clock, and a current between B and Z causes the 
contact pieces to move back one notch. 

A car, shown in two positions, and represented 
in the diagram by V, and V.,, carries a sliding con- 
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head system, but it is claimed to be less than the 
cost of an open conduit system. 

The dangers of such a system are the possibility 
of one of the magnets going wrong and maintaining 
the contact knob alive after the car has passed, as 
well as the leakage which would probably take place 
in wet weather between the knobs and the rails. 
Where greasy mud is abundant, trouble may be anti- 
cipated from bad contacts, and there is always the 
possibility that the light voltage used to work the 
electro-magnets and contact knobs would not be 
sufficient to cause a current through the magnets. 

That this is a very real possible trouble may be 
gathered from the fact that even on 500-volt trolley 
lines it not unfrequently happens that the lights in 
the car go out when passing over a very dirty piece 
of track, and this in a case where only one of the 
contacts, the rails, is bad. It it natural to antici- 
pate greater troubles with two bad contacts and a 
very low voltage. A different system has been de- 
veloped in France by Messrs. Claret and Vuilleu- 
mier, The idea is most ingenious, but the system 
is complicated. 

The first line was laid at Lyons and opened for 
traffic in May, 1894. Its length was two miles, 
partly double and partly single track; 12 motor 
cars were run. 

The method of distribution adopted was some- 
what similar to the Westinghouse system already 
described. The rails serve as return conductors, 
and insulated sections of rail laid between the 
track or cast-iron knobs are temporarily put in 
connection with the line when the car is passing, and 
cut Out as soon as it has passed, the current being 
collected by means of a scraping contact, as in the 
Westinghouse system. Instead, however, of each 
contact having a device for connecting it to the line 
when required, a series of contacts are connected 
to ‘‘ distributors,” which are located in man- 
holes at intervals along the line, not necessarily in 
close proximity of the track. One of the poles of 
the dynamo G, Fig. 392, is connected to the rails, 
the other to an insulated cable K, which is connected 





tact bar F,, F, of such a length as always to be 
connected to at least one contact block in the road. 
When the car is as shown V, F,, the moving con- 
tact piece A is connected to contact 16 of the dis- 
tributor, and there is a closed circuit through the 
car motor G K EA, the distributor contact 16, the 
contact block between the rails 16 and F, V, R, and 
back to G. The car moves forward, and as soon as 
F, becomes F,, and touches the two road contacts 
16 and 17 simultaneously. This causes a branch 
current connecting C and Z, which, as already 
stated, causes the whole sliding contact system to 
move forward one notch, and A to come in contact 
with 17, and this cuts the current off from the rail 
contact 16, which becomes dead. If the car is 
moving in the contrary direction, the same result 
is obtained by means of the moving contact B of 
the distributor. ; 
When the sliding contact bar of the car comes in 
contact with the rail contact blocks 19 and O', an 
electric circuit is formed through GK E A 18 dis- 
tributor contact, 18 rail contact, the car sliding 
contact 19 and O!, rail contacts and distributor 
contact O', but there is no current supplied from 
the distributor D!, as sliding contact A! is touching 
a; the sliding contact A passes from 18 to 19, and 
D stiJl supplies the current. When A comes in 
contact with 19 the sliding contact H connects 20 
b and a, and sliding contact C is on a. When 
the car sliding contact F is on the rail contacts 
20 and 1! there is a double currznt, one passing 
through 20, H, b, a, C, and Z, and the other pass- 
ing through 1', C', and Z', These currents cause 
the moving contacts of both distributors to ad- 
vance one notch, thus bringing D back to the first 
position ready to operate when the next car comes 
along, and causing the current to be supplied to 
the car by the distributor D'. If the car is 
moving in the reverse direction, the same thing 
will be effected by the contact B of the distributor. 
We will now describe the electric mechanism by 
which the sliding contacts of the distributor are 
moved backwards or forwards (see Fig. 393). The 








letters and numbers of this figure represent the 
same working parts as in the preceding diagram. 
As already stated, the sliding contact A of the 
distributor is permanently connected to one pole 
of the generator G, and the sliding contacts B and C 
of the distributor are eonnected to four stationary 
contacts M,, N,, M, and N,, as shown in the dia- 
gram, Fig. 392. 

On the axis of the distributor a gear wheel 
having 26 teeth can rotate, and this is mechani- 
cally connected to the sliding contacts A, B, and O. 
A lever is pivoted on the centre of the distributor 
having at each end two contact pieces X, and X,, 
which are insulated from each other, and this lever 
carries two soft iron armatures a, and a, which can 
be attracted by the two electro-magnets L, or L,. 

Besides this, two independent ratchets are pivoted 
on the centre, and are normally not in contact 
with the ratchet wheel shown. The point Z, one 
end of which is connected to the return circuit, is 
connected to the two electro-magnets L, and L,, 
and through these with the contacts X, and X,. 
When the system is not working X, is connected 
to M,, and X,to M,. According as the lever is 
attracted by L, or L,, the contact X, is either con- 
nected to M, and N, simultaneously, or to N, 
alone, or in contact with neither, and the same 
holds good for X,. 
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If the contacts A, B, and C are connected as 
shown in Fig 393, and the sliding contact of the car 
is only touching the two road contacts marked 16, 
the contacts 15 and 17 of the distributor are insu- 
lated, and no current goes through the magnets L 
and L,. When the car advances, 16 is connected 
to 17, and a current passes through the magnet L,, 
which attracts the armature a, and the lever forces 
down the ratchet r,, and this causes the ratchet 
wheel, and therefore the contacts A, B, and O, to 
rotate, and the various contact pieces will succes- 
sively occupy the positions shown in numbers 1, 2, 
3, 4, and 5 of Fig. 393, and during the whole of this 
movement a current from the generator G will pass 
through L, either through G, A, 16, 17, C, M,, X,, 
L,, Z, and back to G, or else through G, A, 16, B, 
N,, X,, L,, Z, and back toG. But before the con- 
tact B comes in contact with the contact 16 of the 
distributor, the contact X, will no longer be in 
contact with M, and N,. When the sliding contact 
of the car has left the rail contact 16, and is only 
connected to 17, a current no longer goes through 
the magnet L, and the ratchet r, is brought back to 
its original position, the wheel, however, having 
advanced one tooth. When the car contact touches 
the rail contacts 17 and 18 simultaneously, the 
operation just described recommences. If the car 
is going in the opposite direction, the same thing 
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The most important part of this system is the 
distributor. It is circular in shape, and its outside 
a about 20 in., its height being slightly 
ess. 

M. Claret has just completed a line in Paris which 
is an improvement on that of Lyons. This line 


happens. the only difference being that it is the 
magnet L. which is acted upon instead of L;. 

By making proper connections between the dis- 
tributore, there is no difficulty in arranging points 
and crossings, but having explained the principle 
of the system, it is unnecessary to go into details. 
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starts at the Place de la République, goes through 
the Avenue de la République, the Avenue Gam- 
betta to Romainville, one of the suburbs of Paris. 
The concession for this trial line in Paris has only 
been granted for two years, and should the system 
then prove a success it will be prolonged. The 
first part of the line was opened last June, and 
when completed it will comprise some 44 miles of 
double track. 

This system possesses many apparent advantages, 
but contains in itself many parts which may easily 
lead to disaster. As far as the street goes, the 
same dangers are to be apprehended as in the case 
of the Westinghouse system and all other surface 
contact methods hitherto proposed. This system 
has an advantage in the case of railways, that it 
absolutely prevents cars following each other except 
at a given interval, as otherwise the distributors 
would not have worked round, and consequently 
no current would be supplied to the rail contacts. 
But this very point is a most serious objection in 
the case of a tramway. 

Should a motorman run by impetus, and reduce 
the fixed distance between the cars, no more cur- 
rent would be available for the car, and before it 
could be furnished the corresponding distributors 
would have to be moved round to their proper 
places by hand. 


Another probable source of trouble the enor- 
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mous number of insulated wires which will have 
to be laid and properly connected, and should one 
of these give out it will not only be most difficult to 
trace, but until it is repaired, traffic will be stopped. 
Other causes of danger are the numerous rotating 
parts and contacts of the distributors, which are 
liable to burn or become clogged, with resultant 
interruption of service. While we admire the in- 
genuity of the inventors and the admirable way in 
which details have been worked out, we cannot but 
see that the possible causes of failure are very 
numerous. A prolonged practical test in crowded 
and dirty streets with a heavy service is needed to 
demonstrate its virtues and defects. 

Taste OLV.—Approximate Cost of One Mile of Single 

Track on the Claret System. 


£ 
Steel rails, fishplates, bolts, and nuts ... 862 
Excavation and laying track... ” 356 
Cement concrete, paving, and grouting... 2280 
Main feeder cable, laying same and other 
necessary wires lai a ee 























Rail contact devices, insulation for same 

and fixing ... aoe ae mA ee 
Distributors, manholes, and fixing 600 
Various expenses... = ae 300 
£6398 


Whilst it is certa'n that such a system could be 
put in more cheaply than conduits as at present 
constructed, there is no doubt but that it would be 
considerably more expensive than a well-established 
trolley line, besides being far more complicated 
and liable to get out of order. 

The experimental road now running at Paris will 
be watched with the greatest interest. Till the 
line has been running well over a year, however, 
no definite conclusion can be reached. 





THE TOLBIAO BRIDGE IN PARIS. 

A Few weeks since we published in considerable 
detail an illustrated description of the new Mira- 
beau Bridge which has lately been erected across 











the Seine (see ENGINEERING, vol. lxi., pages 767 and 
799). We propose on this occasion todescribe another 
bridge which has recently been constructed under 
special conditions, and presenting many novel and 
interesting features in its design. This is the Pont 
de Tolbiac constructed in Paris, not across the 
Seine, but over a series of lines of railway belong- 
ing to the Orléans Company. We are indebted 
for our information and drawings to Mr. Salles, 
Ingenieur des Ponts et Chaussées, who prepared 
the designs and superintended the construction, 
and who has kindly placed the detailed draw- 
ings at our disposal. Mr. Huet, Inspecteur des 
Ponts et Chaussées, and Mr. De Tavergnier, 
Ingenieur en Chef, have jointly directed the 
works, which were carried out on behalf of the 
Ville de Paris ; the construction of the superstruc- 
ture was intrusted to Messrs. Daydé and Pillé, 
who, it ‘will be remembered, were the contractors 
for the Pont Mirabeau. We have said that this 
bridge was constructed under very special condi- 











268 


ENGINEERING. 


[Auc. 28, 1896. 








tions ; it is the first of its type that has been built 
in France, and it had to be erected across a very 
busy station yard, without interfering with the 
almost continuous traffic, a rather formidable 
undertaking, since the main girders are more than 
32 ft. in height, and are only rigidly connected to 
each other by the upper members. 

The Ville de Paris desired to extend a new street 
—the Rue Tolbiac—over the Orleans Railway ; the 
street is 56 ft. wide, and forms the extension of a 
bridge that has been thrown across the Seine ; it 
was necessary that the two bridges should be on the 
same level, and it was, of course, absolutely essen- 
tial that the bridge, erected over the lines of rail- 
way, should leave a sufficient headway for loaded 
wagons to pass, and that it should be supported 
upon as few piers as possible, there not being suffi- 
cient room to erect many intermediate supports on 
account of the crowded condition of the yard. At 
the point of crossing the clear width occupied by 
the railway is 531 ft.; this dimension fixed the 
length which it was necessary should be given to 
the bridge, the width being 53 ft. On the other 
hand, it was an essential condition, on economical 
grounds, that the bridge should be made as light as 
possible, consistent with strength. In order to con- 
form to these conditions, Mr. Salles investigated 
various types, amongst others he prepared a scheme 
for crossing with a single span; the design 
was simple, but it involved the adoption of very 
heavy proportions ; moreover, the depth available 
for construction was controlled by the levels of the 
new street, it being out of the question to adopt too 
steep a gradient between the bridge over the Seine 
and the Tolbiac Bridge. It was then decided to 
divide the structure into three spans resting on the 
intermediate piers. Of the three systems of con- 
struction, independent spans, continuous girders, 
and articulated girders, the latter system was 
adopted. Fig. 1, published by us on page 206 
ante, shows clearly the general form of the bridge ; 
its appearance is elegant and bold, and gives a 
remarkable impression of lightness. The central 
girders extend beyond the piers, the outer girders 
resting, by means of jointed connections, on the one 
hand upon the abutments, and on the other hand 
upon the central girders. It will be noticed that the 
outer girders are somewhat higher than was desir- 
able for appearance or necessary for strength ; but 
the height was considered advisable in order to 
obtaia sufficient wind resistance to strengthen the 
girders transversely by portals, and of course it was 
necessary to give to these sufticient height for the 
passage of the traffic. 

The Rue Tolbiac comprises three distinct parts ; 
first an arched masonry viaduct, which possesses 
no features of interest; this viaduct forms the 
connection between the bridge over the Seine 
and that crossing the railway. It is extended 
by a steel bridge 141 ft. 9 in. span, the ends of 
which rest on masonry piers and on three inter- 
mediate rows of cast-iron columns. Nothing need 
be said of the roadway and the sidewalks of this 
part of the work, as they are constructed upon well- 
known types. This 141-ft. span is carried on 12 
longitudinal girders, of which the outer ones form 
the bearings for the sidewalks; they rest upon 
transverse girders attached to intermediate columns, 
and are connected throughout by a system of cross- 
bracing. 

The Tolbiac Bridge, which forms the third part of 
this considerable work, has a total length of 531 ft.; 
the central girders are 275 ft. 7 in. long between 
the centres of the articulated joints; the clear 
length of the span is 196 ft. 10 in., so that the 
girders are extended beyond the piers on each side 
for a distance of 39 ft. 4 in.; the outer spans are 
each 127 ft. 11 in. in length. 

Before describing the superstructure we may say 
a few words about the arrangement of the piers 
and the abutments ; the latter are in each case built 
on a foundation of two parallel walls connected 
above the ground level by a masonry arch. These 
walls, which are placed 52 ft. 5 in. apart, are 
strengthened by counterforts, and the construction 
is of such a character as to secure sufficient rigidity 
with a minimum expenditure of material. Each of 
the intermediate piers is carried on a circular iron 
caisson 5 metres in diameter. These caissons were 
sunk by excavating the ground and weighting them 
with a masonry lining, a central passage being left 
for the removal of the earth excavated. It was 
found. not to be necessary to make use of com- 
pressed air in sinking these caissons, although the 
requisite plant was provided for the purpose. The 





work was one of considerable difficulty on account 
of the extremely narrow space available for work- 
ing in, and especially for removing the earth ex- 
cavated and bringing up the material required. As 
soon as the caisson was sunk in solid ground the 
central shaft was filled up, so that the pier became 
a solid masonry structure. 

The construction of the superstructure will be 
readily understood by an examination of the various 
detailed drawings and by the perspective views. 
The general elevation and the longitudinal section 
show the arrangement of the central span. As 
in the side or counterbalanced spans, the upper 
member is made polygonal, whilst the lower 
member is straight over a length of 197 ft., and 
is then raised at each end, where it connects to the 
upper member at the points of support of the side 
spans. The total height of the main girders on the 
central span is 34 ft. 9in.; their distance apart 
from centre to centre is 52 ft. 6 in. Each girder is 
divided between the piers into five panels 39 ft. 4 in. 
long. Each point in the polygon of the upper 
member is situated exactly on a perpendicular 
raised from the centre of the panels. The 
centres of the bars forming the diagonal brac- 
ing are attached to the upper member at these 
points, and, as will be seen from Figs. 2 and 
3 (in the two-page plate in our issue of August 14), 
form a series of isosceles triangles, each having 
a base 39 ft. 4 in. long. The strains arising 
from the dead weight of the structure, as well as 
from the load, are transmitted to the girders by 
means of transverse beams placed 19 ft. 8 in. apart, 
and bearing by their ends upon the lower members 
of the girders. Consequently there is one to each 
angle of two successive triangles, that is to say, to 
the right of each joint formed by the intersection 
of the centres of the diagonal bracing with the 
lower member of the girder. Inthe same way it 
will be seen that a cross-girder also occurs in the 
centre of each panel, where a vertical member will 
be noticed which constitutes a suspension-rod and 
transmits the strain from the intermediate cross- 
girders to the corresponding connection of the upper 
member. It may be mentioned that the cross- 
girders which occur over the piers are sup- 
ported directly upon the bearings placed on 
these piers. As will be seen from the various 
illustrations, the upper and lower members have 
double webplates, forming a box section, each side 
being made of plates 25.98 in. deep, the thickness 
varying with the strains. The vertical members of 
the panels are formed of two angle-irons. The 
internal width of the box-shaped member is 
24.41 in., and the two side-plates are connected by 
a series of lattice-bars at the top and bottom. At 
each of the panelled connections the webs of the 
upper and lower members are strengthened by 
gusset-plates, as shown, those below being provided 
with openings for the passage of the cross-girders. 
The diagonal bracing is of box section, formed of 
four angle-irons connected on the four faces by 
light iron lattice-bars; in the diagonals over the 
piers, connecting-plates 23.62 in. wide are em- 
ployed, instead of the lattice-bars. The cross-girder 
which is placed between the pier and the projecting 
endsof the girders is suspended fromthe upper mem- 
ber, while that which occurs at the extreme ends of 
thegirders is hung from the joint connecting;the side 
spans. The two members, which meet at a height 
of 7 ft. 1 in. above the straight part of the lower 
member, form a joint which resists the strain of the 
side spans, and also provides a convenient method 
of attaching the side spans. The central girders rest 
upon the piers by rocking bearings, two of which 
are of the ordinary type, whilst the others provide 
for expansion and contraction ; the details of the 
various types of bearings are shown in Figs. 31 to 
48 on the two-page plate in the present issue. To 
the right of the bearings the members are connected 
by gussets riveted on the angle-iron ; at the points 
where the members are united to form the bearing 
for the connecting-pin they are stiffened by gusset 
plates as seen in Figs. 3, 5, and 6. The connection 
of the central girders with the end of each side 
girder is of a simple character; the members 
of the smaller girders, strengthened by a steel 
casting, pass between the faces of the members of 
the central girder and receive a forged steel pin 
9.84 in. in diameter; this pin is formed with a 
head at one end, whilst at the other it is held in 
position by a washer and docking pin. 

The side girders or balancing spans are illus- 
trated by Figs. 4, 5, 6, on our two-page plate of 
August 14. Their total length is 127 ft. 11 in. ; 





the lower member is only straight for a dis- 
tance of 111 ft. 6 in. ; the maximum depth of each 
girder is 22 ft. 7 in. ; the construction of the upper 
and lower members is similar to that of the central 
span, but the distance between the plates forming 
the sides of the members is only 18.90 in., and the 
depth of the plates is 15.75 in. It will be seen 
that the panels are arranged so as to have a 
length of 19 ft. 8 in., with the exception of those 
at the end adjoining the articulation, which 
are 24 ft. 7 in. long; as the cross-girders are 
arranged at intervals of 19 ft. 8 in., they take 
their bearings in each instance on one of the 
angles of the triangular bracing. These balancing 
spans rest on the abutment by means of rocking 
bearings mounted on expansion rollers, details of 
which are given on our two-page plate ; both faces 
of the box members of the girders rest on the upper 
plates of the bearings. 

We have already spoken of the portals. which 
are placed at the ends of the bridge; they form 
wind bracing, and one of the types adopted, that 
of the balanced span of 127 ft. 11 in., is shown in 
Fig. 56, page 267. There is an elaborate system 
of bracing, the details of which are clearly illus- 
trated in the various figures. 

A special feature in the construction of this 
bridge lies in the arrangement of the transverse 
girders carrying the floor (see Figs. 12 to 28 of our 
two-page plate). We have already explained how 
these girders rest either on the main girders or on 
suspension-rods ; this latter method is illustrated 
by Fig. 17. Generally speaking, and although the 
bridge is constructed on a gradient of 1 in 100, 
all the cross-girders are placed vertically to avoid 
twisting strains ; they are of a double T-section, 
and are built up of a web, four angle-irons, and to 
and bottom flanges. The form is slightly variable 
according to the position which it occupies on the 
bridge ; but they are all of the same general type. 
Except at the ends, the lower side of these girders 
is straight, but the upper flange is curved to the 
form of the road ; at each end the girders are raised 
to carry the fiooring plates of the sidewalk, and to 
make the desired connection with the main girders 
by means of a system of stirrups which form 
another and special feature in the design of the 
bridge. As will be seen, there is a jointed connec- 
tion between the transverse and the main girders, 
the connection being made by means of a steel 
roller working in bearings and carried in the stee) 
stirrups which are secured between the plates of 
the lower flanges. These stirrups are all attached 
in the same general manner, although there are 
varieties of detail in different parts of the bridge 
(see Figs. 12 and 15, and Figs. 49 to 55, page 267). 

It is a common form of construction in road 
bridges to make the platform of brick arches rest- 
ing directly on cross-girders ; this avoids the neces- 
sity of having intermediate longitudinal girders, 
but, on the other hand, the transverse girders must 
be placed closer together. Such an arrangement 
was not practicable on the Tolbiac Bridge, on 
account of the unavoidable weight in each of the 
cross-girders, the platform having to be sufti- 
ciently strong to support four rows of heavily 
loaded wagons. Intermediate longitudinals were 
therefore introduced, and to these was attached 
the system of road plating. These intermediate 
longitudinals correspond in length to the distance 
between the transverse bearers. Those longitu- 
dinals which are under the sidewalks of the bridge 
(Figs. 20 to 22) are continuous and rest upon the 
tops of the cross-girders ; the others are secured 
between the latter ; at the ends of the outer spans 
they take their bearings on plates set in the 
masonry of the abutments. There is a sub-system 
of transverse connections between the longitu- 
dinals over the whole length of the bridge, and 
consisting of rolled beams fixed about 4 ft. 
apart; it may be mentioned that these follow 
the road gradient of 1 in 100 longitudinally, but 
that they are not on the same level transversely, 
being arranged to suit the curvature of the road. 
The roadway is carried on a system of steel plates, 
and riveted to the intermediate longitudinals just 
referred to. These plates are curved and placed 
with the convex side downwards. The platform 
thus constituted is covered with a thickness of 
bituminous beton, possessing a sufficient amount of 
elasticity to adapt itself to the movement of the 
bridge without cracking ; upon it is laid a paving 
of wood blocks. This roadway is about 23 ft. in 
width, and is finished with a curve on each side; 
the footpaths, shown in Figs. 17 and 22, are made 
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of ribbed iron plate covered with asphalte ; this 

Jate is stiffened by longitudinal angle-irons, an 
is riveted to cross-bearers of a double T-section that 
rest on the two continuous longitudinals bearing 
on the cross-girders and carrying the sidewalk. It 
is needless to explain that the connections at the 
points where the side spans rest upon the centre 
span are in all cases adapted to allow of free move- 
ment; this applies to the longitudinal girders, 
handrails, &¢. 

It may be mentioned that the total amount of 
metal work weighs 1266 tons, of which 1198 tons 
are of rolled steel, 11 tons are forged steel, and 
28 tons of cast steel ; the rest is castiron, of which 
the caissons of the piers and the abutments weigh 
139tons. Rolled steel, which is used almost wholly 
in the construction of the bridge, had to show on 
test a strength of 29 tons per square inch, with 
an extension of 22 per cent. The erection 
of this interesting work was carried out very 
successfully, although under the extremely diffi- 
cult conditions described above. The travelling 
crane which was employed, and which is illustrated 
on page 206 ante, was very similar to those used in 
the erection of the Mirabeau Bridge ; the track on 
which this traveller was laid, was placed on the 
girders of the approach viaduct, which were tempo- 
rarily used for erecting purposes, and were sup- 
ported on a number of trestles placed 26 ft. apart. 
The central span was the first portion erected, and 
after its completion the two side spans were pro- 
ceeded with ; no interruption in the heavy railway 
traffic occurred, and the successful erection of the 
bridge reflects the greatest credit on the con- 
tractors, 








THE NAVAL OCONSTRUOTION COM- 
PANY’S WORKS AT BARROW. 
(Continued from page 205.) 

Tue smiths, plumbers, and engineer fitters’ shops 
are in the building forming the western side of the 
quadrangle. In the blacksmiths’ section there are 
80 fires, the blast being supplied by a 6-ft. Schiele 
fan. There are eight steam hammers, including 
one of 50 cwt., placed close to two Gorman fur- 
naces, capable of dealing with forgings up to 7 tons. 
It may also be added that cress blocks are used for 
stamping forgings under the steam hammers ; pipe 
flanges, sockets, stanchion feet, and balls, &c., are 
usually made in this way. The shop is remarkably 
well supplied with cranes, so arranged as to mini- 
mise the labour in dealing with the many heavy 
forgings which enter into the construction of a 
modern steamer, and steam for all uses in the smiths’ 
shop is supplied from a separate marine boiler ; the 
lead from the main boiler installation would have 
been too great. 

The motive power for the plumbers’ shop is, for 
this same reason, supplied by a gas engine of 4 horse- 
power. There are four drilling machines in this 
shop, two pipe-screwing machines, one band-saw, 
used principally for cutting iron pipes, one pair of 
rolls for light iron and steel work, one punching and 
shearing machine—the shearing machine, instead 
of the usual] straight bevelled blade, having a cir- 
cular revolving blade—one tilt hammer, and two 
fan blasts. There is also a lead melter, and, of 
course, several fires arranged conveniently. It may 
be added that at Barrow the practice has been 
introduced of casing valve-rods to bulkheads in 
bunkers and cargo holds, &:., by sawing iron tubes 
from end to end in halves, and fitting flanged clips 
at either end round the pipe on to the bulkheads. 

A view of the engineer fitters’ shop is given on 
page 270 (Fig. 9). Pressure, particularly of Ad- 
miralty work, has recently compelled a large addi- 
tion to this shop and the esdliens of much new 

lant. The size of the shop is an index to the 
arge amount of engineering work involved in the 
construction and fitting of a war vessel, apart from 
the propelling machinery and its adjuncts. This 
shipyard work includes draining, flooding, venti- 
lating and pumping arrangements with all the 
valves and gearing, water-tight doors and their 
gearing, making and fixing of armour gratings, gun 
Seats, &c., in addition to the large amount of brass 
finishing required. Over 220 men are employed in 
the shop. The new plant added within the last 


few months comprises a bevel-wheel cutting ma- 
chine to cut mitre wheels up to 12 in., a vertical 
tilling machine, two screwing machines, 5-ft. 
face lathe, 4 ft. 6 in. radial drill, horizontal drill- 
ing machine with 5-ft. vertical and 6-ft, horizontal 





d|14-ft. bed., 9-in. lathe with 8-ft. 


travel, 8-in. slotting machine, 12-in. lathe with 
bed for brass 
work, band saw, a 2-ton travelling crane, automatic 
saw-sharpening machine, and a key-seat cutting 
machine. Prior to these additions being made, 
there were in the shop 14 drilling machines, three 
screwing machines and one nut-tapping machine, 
13 lathes, the largest having a 30-ft. bed and 16-in. 
centres, three planing machines, one slotting 
machine, two shaping machines, and emery polish- 
ing machine. Steam at 100 lb. pressure is supplied 
to the engine in this shop from a marine boiler in 
connection with the smithy. 

We come now to the wood-working department, 
which occupies the eastern side of the square, and 
in this connection it is interesting to point out that 
Barrow being in some respects isolated, the com- 
pany have wisely decided to construct almost every- 
thing for their ships, whereas most builders sub- 
contract for many auxiliaries, &c. There is a 
great advantage in this arrangement. Often material 
sub-contracted for is late in delivery, thus delaying 
the whole construction. At Barrow there is, in 
addition to a joiners’ shop, a well-equipped boat- 
building shed, sailmakers’ and riggers’ loft, mould- 
ing loft, spar and block makers’ shed, while over 
these and the joiners’ shop are side galleries for 

attern-makers and polishers. The large moulding 

oft occupies part of the same building. All these 
shops are well supplied with the necessary tools, 
while in the joiners’ shop is a good selection of wood- 
working machinery, including planing, moulding, 
dovetailing, tenoning, and mortising machines, with 
band and circular saws, turning lathes, &c. These 
need not be: described in detail. The shipyard 
patternmakers use the joiners’ machines at will. 
Theviewsof thejoiners’ shopandof the block-turning 
shop (Figs. 10 and 11, page 270) are suggestive not 
only of the capacity of the departments, but also of 
their equipment. The joiners’ shop engine is = 
in acellar underneath the shop. It is a double 
compound engine, with tandem cylinders, two of 
74 in. and two of 114 in. diameter, the stroke in 
each case being 18 in. All the machine tools are 
driven by belting, the shafting being carried under 
the floor. The machines in the blockmakers’ shop 
are driven by a small single-cylinder vertical wall 
engine, shown on the engraving. 

The sawmill, a separate building placed near to 
the Walney Channel and close to the building berths, 
was constructed only seven years ago, and at the 
south side Mr. Adamson has had formed an 
inclosed timber pond, with a 5-ton steam crane on 
a specially constructed wharf for hoisting the timber 
from the pond on to the bogies running into the 
mill. There are two vertical saws, the frames being 
sufficiently large to take in a log 3ft. square, with 
the arms fitted for 37 saws. There is a deal frame 
saw, five circular-saw benches, and a planing ma- 
chine. The sawdust is cleared from the pits and 
drawn through wooden trunks into the stokehold, 
special furnaces for consuming chips and sawdust 
being built against the front of the Galloway 
boiler used at the mill. The flame and gases 
from the sawdust furnace are simply drawn into 
the boiler furnaces by the induced draught of the 
tall brick chimney. The sawdust produced is, 
as arule, sufficient for this boiler, coal being only 
used occasionally. The engine of the sawmill is a 
double compound horizontal engine with tandem 
cylinders, two of 10 in. and two of 18 in. dia- 
meter by 36 in. stroke. 

Since the reconstruction of the company eight 
years ago, a brick building has been erected at 
the north-western corner of the building berths, 
and in it are arranged the painters’, plumbers’, 
tinsmiths’, and sheet - workers’ shops, with the 
galvanising bath. Each of these departments is 
thoroughly equipped, the machinery in the build- 
ing being driven by a gas engine. The galvanis- 
ing bath is 17 ft. 6 in. long, 5 ft. broad, and 4 ft. 
deep, containing 75 tons of molten. zinc, main- 
tained at a temperature of 600 deg. Fahr. Close 
upon 20 tons of material may be galvanised each 
week, 

The electrolytic process, however, is preferred for 
a considerable part of the galvanising work, as the 
temperature—70 deg. Fahr.—has no deleterious 
effect on the high tensile steel used, for instance, 
in torpedo-boat destroyers, whereas in the hot bath, 
plates, especially when previously worked to the 
form of the ship, were inclined to buckle, and in 
the subsequent straightening the galvanising is apt 





to scale off. Indeed, the Admiralty now specify 


= 
the cold or electrolytic process. The bath in this 
case has a strong solution of sulphate of zinc, and the 
steel is hung vertically between anodes of plates 
of zinc extending almost to bottom of the bath. 
The electric current is supplied from a 4000-ampere | 
dynamo, working at 5 volts, and driven at 700 
revolutions by a 40 horse-power gas engine. The 
bath is too far from the general boiler station in 
the works for convenient steam leads, and gas is 
more economical for this small power, the price 
being 2s. 9d. per 1000 cubic feet. In both pro- 
cesses the plates are pickled in dilute hydrochloric 
acid-——2 parts of acid to 1 of water—to remove 
scale and expose the bare steel. In the electro- 
lytic process the plates have also to be scrubbed 
after pickling, and then dipped in a tank contain- 
ing a strong solution of soda, so that any acid from 
the pickling tank clinging to the surface of the 
plates may be neutralised before the plate goes 
into the galvanising bath. 

The electrolytic process has no effect on the 
temper or set of plates, and thus they may be gal- 
vanised first and worked afterwards without the 
deposit scaling off. 

The process is best adapted for plating, angles 
being only imperfectly coated in the bosom of the 
bar, and tubes only on the outside. The deposit 
cannot, in fact, take place on the surfaces which do 
not face the anode more or less directly. The 
more direct, the better the coating. 

The temperature of the bath need never exceed 

70 deg. Fahr., and immersion for about 30 minutes 
is, as a rule, sufficient to give the thickness of coating 
required by Admiralty specifications — .86 oz. per 
square foot of surface. Tubes for water-tube boilers 
are galvanised by this process, of course only on the 
outside. The influence on the preservation of the 
tube must be trifling, as the coating of zinc is pro- 
bably soon melted off when exposed to the flame and 
hot gases in the boiler. But indirectly the process 
is useful. No deposit takes place in rents and 
cracks in the tubes, and such, even when too fine 
to be noticed, except microscopically, before gal- 
vanising, are shown up clearly after immersion in 
the bath. In fact, tubes passed as sound and per- 
fect before, have frequently been rejected after, 
undergoing the process. 
From this survey of the shipbuilding yard, it 
will be seen that within the establishment more 
work is done towards the completion of the ships 
than in most works, and each shop is equipped with 
the latest and heaviest tools, not only for smart, 
but also for substantial workmanship. 


(Zo be continued.) 





THE INTERNATIONAL CONGRESS OF 

ELEOTRIOIANS AT GENEVA. ! 

(Continued from page 250.) 
Tue TECHNICAL Excursions. 

An account of the technical excursions which 
followed the Congress ought to begin with a de- 
scription of the hydro-electric station at the Cou- 
louvrenitre Bridge in Geneva, and the new power 
station at Chévres, four miles lower down the Rhone, 
which President Turrettini and the director- 
general of the works, C. Butticaz, explained to 
members. But we hope soon to deal more fully 
with these, as well as with some of the other im- 
portant installations visited during the excursion 
week, August 10 to 15. Excellent arrangements 
had been made long in advance for this week. 
After personal inquiries at the respective works, 
the committee had entrusted the organisation of 
the excursion to Messrs. Ruffieux and Ruchonnet, 
of Lausanne. Professor Rilliet, president of the 
reception committee, and Mr. Muret - accom- 
panied the excursionists on behalf of the committee; 
Mr. Ruffieux also travelled with them: Members 
found their luggage, which they had left in the hotel 
in the morning, waiting for them every evening in 
their new hotel, had their letters forwarded, and 
had, indeed, not to trouble about anything. That 
the programme was punctually carried out to 
the letter as announced, without any hitch and 
without any omission or change, reflects great 
credit on the committee, the agents, and the heads 
and the staff of the firms who opened their works. ° 


Toe Lausanne TRaMway AND Power Station. 
After 25 years of agitation in favour of some 
tram service, for which originally Mékarski com- 
pressed air motors, and afterwards cable cars, were 
proposed as best suited to the hilly district, Lau- 





that such high tensile plates must be galvanised by 





sanne is being furnished with an electric tramline 
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by the Compagnie de 1l’Industrie Electrique of 
Geneva on the Thury system, similar to the Geneva 
line Sarconnex-Champel. This line had last yeara 
length of four miles, but has been extended since. 
The Lausanne tram, which owes its existence 
chiefly to the exertions of Palaz, who conducted 
the party, is to have a length of about six miles, 
The power station lies central, some distance 
further up than the lighting station-—the oldest in 
Europe—where some antique Edison dynamos can 
be seen. The new power station contains two gas 
generators of 130 horse-power each, of Fichet and 
Heurtey, of Paris, who consider their mixed gas 
as superior to the gaz pauvre or Dowson gas. The 
steam passes through th> superheater tubes to the 
injector; the mixture thence up a_ cylinder 
inclosing the tubes through which the hot gases 
escape into a large pipe placed within the covering 
of the generator and alee the hearth sole of the 
generator. This sole, system Taylor, replaces the 
ordinary grate, and is covered with iron scorie, 
over which the coal is heaped. The hot gases 
escape above at a temperature of 1400 deg. Fahr., 
go down the tubes mentioned into the soot-box, 
and through the distribution valve into the washer, 
scrubber, purifier, and gasholder. Fresh fuel, 
anthracite, is added from above once or twice every 
hour. The sole can be turned about its vertical axis ; 
peephol s are provided for watching the fire, 





(For Description, see Page 269.) 





Firrers’ SHop IN THE SHIPYARD. 


Fia. 9. 


The two Crossley gas engines (four are to be put 
up), of 130 horse-power each, are coupled to their 
dynamos by means of Raffard rubber rings, which 
the excursionists met with very frequently. Lubri- 
cator rings, which fit loosely on the shaft and dip into 
a box containing oil, seem to be in universal favour. 
Normally the motors are started by the dynamos, 
which has not always been accomplished without the 
sacrifice of some Raffard rings. For the benefit of the 
visitors, the starting was performed the other way, 
the rings having temporarily been replaced by cords. 
The reserve power is furnished by a battery of 
accumulators of 200 horse-power—more powerful 
than each engine, therefore. They are Pollak cells, 
known after the works at Marly-le-Grand, near 
Fribourg, as Marly cells. The boxes stand on bell 
insulators, wood, glass blocks, and the asphalte 
floor. The coalis brought up by the electric tram ; 
the water reservoir is a round basin, with a Monier 
cement wall (iron wire imbedded) ; the wash water 
runs into the sewers ; the cooling water is to be re- 
used. Lausanne does not command much water, 
but the cable tram down to Ouchy, on the Lake of 
Geneva, is worked by water power. 

The Phoenix rails rest on iron or wooden sleepers, 
and are bonded by two copper wires, soldered into 
brass caps screwed into the fishplates, which are 
held by four bolts; there are also return wires. 
The cars are fitted with two motors of 10 or 14 








horse-power (one motor of 15 or 20 in Geneva) 
in parallel, with four poles and carbon brushes ; 
the fuses are fixed outside, and are easily accessible. 
The one lever of the controller which serves for all 
movements can only be taken off in its neutral 
position ; the commutator is in the controller, and 
the regulation is effected somewhat as in the 
Sperry system. The cars are stopped by reversing 
the current; on very steep inclines wooden 
sleepers are placed alongside the rails, on which 
a toothed iron block glides. The cars have a head- 
light, two lamps inside, two on each platform, and 
are heated electrically. This will cost more than 
the steam or briquettes in use at Geneva, but fewer 
men are required, and Palaz hopes to utilise the 
current when the motor runs as generator. Ls 

At Geneva steel or copper wires of 6 and 7 milli- 
metres (about } in.) diameter are used for the 
trolley line ; the former might have been suspended 
a little better in some places. At Lausanne, 
Mannesmann steel tubes, and also wooden posts, 
are employed. The trolley arms are of wood, and 
end above in ashort curved shoe, fitted with bronze 
bushes. These shoes caused some comment, but 
they are simple and very easily put back in posi- 
tion if they leave the wire. The conductor faces 
an automatic speed recorder when standing on his 
platform. 

The main features of the Thury tram system have 
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LOCOMOTIVE STEAM CRANP. 


CONSTRUCTED BY MESSRS. 


already been explained in our descriptions of the 
Mont Saléve* and of the Stanserhorn Railways.t 
The latter line was tried by the party, who were 
favoured by the weather on this day. The brake 
shoes—there is no rack—look almost too delicate 
for the gradients of 62 per cent. and cars with 36 
passengers ; but no accident has ever happened. 


Tue ZuricHBera Exvectric TRAM. 

The Ziirichberg electric tram, like the Ziirich 
street tram, an installation of the Oerlikon Works, 
also utilises Dowson gas, the two generators of 150 
horse-power being of the Hirzel type. The super- 
heaters and injectors are in the upper part of the 
generator ; the mixture of air and steam enters 
through the grate, and the gas escapes at a tempera- 








* See EnGInzERING, vol. vii. 307. 
+ Ibid., vol, lix., page 266. vies 





MARSHALL, FLEMING, AND 
(For Description, see Page 273.) 





ture of 1000 deg. Fahr. The generator holds 1700 lb. 
of coal. The twosingle-cylinder Crossley engines of 
60 horse-power each are provided with self-starter 
pumps. A 120 horse-power Crossley motor has 
recently been added. According to nine hours’ 
tests, conducted by Professor Meyer, of Ziirich, an 
effective horse-power (of 736 watts, equal to 0.9863 
English horse-power) was developed at the expense 
of 0.580 kilogramme of Belgian anthracite in 
the producer, and 0.075 kilogramme of anthra- 
cite and dust in the boiler (1.286 lb. and 0.165 1b.) 
per hour ; the motor was running at 165 revolutions 
and indicating 42.2 horse-power. The motors drive 
their four-pole compound dynamos by belts. One 
dynamo and a battery of 300 Tudor cells suffice for 
the ordinary traffic. The diagram on page 272 ex- 
plains the connections. There is an automatic regu- 
lator a b, and further a hand regulator b’ for the 90 


JACK, ENGINEERS, 





MOTHERWELL, N.B, 


i 


mi 


— 


control cells divided into 30 groups of three each. 
The cells are in parallel with the dynamo D,. As 
represented on the diagram, the cells between a and 
ce would be charged, whilst the cells beyond a would 
not receive any current if it were not for the auxi- 
liary dynamo D,, whose field coils are placed be- 
tween b and b,. The excitation of this dynamo 
changes with the number of cells in circuit. The 
interruptors are solenoids with mercury cups. 

The cars are provided with two motors of 10 or 
14 horse-power with single reduction toothed gear- 
ing in a closed cylindrical casing ; the rheostats are 
of sheet iron with mica insulation and placed under 
the car. The empty cars weigh 5.4 tons, the 
electric outfit 2.4 tons; the cars are, of course, 
furnished with incandescence lamps, five in series. 
The four-pole series motors are entirely encased 
in steel; the upper half opens, and is further 
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provided with a lid giving access t» the two 
brushes. The car shed has a level floor; but 
the incline, which reaches 7 per cent., begins 
immediately, and there is a curve of 40 ft. radius 
just in front of the shed. The copper line wire is 
strung on iron or wooden posts. The rails are 
bonded by one wire soldered electrically to copper 
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rivets ; there is further a return wire, 7 millimetres 
(0.28 in.) in diameter, joined every 100 metres to 
the rails. The wooden contact arms bear trolley 
wheels with bronze bushes. The Dolder wire-rope 
tramway, also in Ziirich, is provided with two 
petroleum motors, which are to be replaced by 
Dowson gas motors, two generators, and one elec- 
tric motor. 


Tue Montreux Water Power STATION AND 
THE VEVEY TRAMWAY. 

With the Montreux-Vevey electric tram, opened 
in 1887, and of somewhat antique appearance, we 
come to the stations utilising water power. Water 
power finds an extended application in Switzer- 
land for two chief reasons. Rivers and rivulets 
are plentiful and mostly so rapid that navigation is 
out of question ; dams are hence little objected to. 
Secondly, coal is very expensive, and as it is 
chiefly the transport which causes the expense, 
more superior coal is burned than one might fancy. 
Some of the water power installations. have in- 
volved serious trouble and expenditure ; at high 
water the power available is diminished, a steam 
reserve must be supolied, and one understands 
that even in Switzerland the simplest and cheapest 
method of solving a transmission of power problem 
may be to look out for the best means of securing 
acoal supply. It is, on the other hand, no small 
matter that the smoky factory chimney can be dis- 
pensed with. One hardly realises that Geneva and 
the valleys of the Jura are busy industrial centres 
where many small machines are in constant opera- 
tions. If all these factories depended upon coal, 
the atmosphere would soon betray it. 

At Montreux, five pairs of alternating current 
generators for 1000 volts are coupled with Faesch 
and Piccard turbines; the reserve steam engines 
are placed between the pairs; claw couplings are 
used. The exciters are separately driven from the 
same shaft. At present the generators are still 
connected for monophase working; but arrange- 
ments are being made for passing over to the biphase 
system. Dynamos and a splendid 800 horse-power 
Sulzer engine have been added for this purpose ; 
this engine drives by means of 18 ropes. The two 


old Blanchard dynamos, one of which feeds the tram- 
way line with 500 volts, are contained in the same 





building ; there is a battery of 246 Tudor cells 
which serve for compensation. The whole plant is 
running 23 hours aday. The lightning arresters 
are simply bronze cylinders made up of wheels with 
conical teeth. The line extends to Chillon on the 
one side and to Vevey on the other, and runs along 
a street or avenue near the lake. The conductors, 
it will be remembered, are tubes slotted below in 
which a contact rod is moving. Loose cables con- 
nect the rods to the motors. The guide ropes slide 
on bars lying across the top of the front part of the 
car. As the posts are not high, the passengers on 
top have the cables dangling unpleasantly near their 
heads; a passenger standing up can easily touch 
the conductors to try the effects of 500 volts. 
Voluntary or involuntary experiments of this kind 
do not appear to have been made, however. 

A few words about Nestlé’s condensed milk and 
infants’ food works in Vevey, a visit to which 
proved most interesting. The fat of the milk is 
determined by means of Gerber’s butyrometers ; 
test tubes filled with the milk, to which amyl 
alcohol and sulphuric acid are added, are placed on 
a slightly conical table which is rapidly turned. 
1800 litres of milk (nearly as many quarts) are 
evaporated per hour in a vacuum pan at a tem- 
perature of 46 deg. Cent. (115 deg. Fahr.), with 
the addition of a certain percentage of sugar; no 
other ingredients are said to be used. The food 
for infants is made of milk and flour, partly con- 
verted in some way, with the aid of acids or simply 
of superheated steam, into dextrine and sugar. 
Flat cakes of this material are dried, ground, and 
—_—_ to dryness, together with the milk, in 
small vacuum pans. The final product—a sweet, 
yellow meal—does not readily fall from the feed 
pipes into the tins; a partial vacuum is hence 
created in each tin for a moment. A vacuum test 
is also applied to ascertain whether the tins, then 
placed upside down without their lids, afterwards 
to be soldered on, are perfectly air-tight. If 
the pressure gauge remains steady for a few 
moments, the tin is right; if not, it is rejected. 
The soldering is effected in all imaginable ways, 
as for instance by letting the tin cases roll down 
a slightly inclined path with a narrow stream of 
molten tin on one side; endless chains keep the 
boxes in motion. The machinery then feeds the 
boxes upright on a large lead table slowly revolv- 
ing, and thence on to a second table, from which 
the girls take them off for the vacuum test. The 
machinery comes mostly from Americi, where the 
condensed milk industry originated about fifty 
years ago. Improvements are said to have been 
made in Nestlé’s works ; at any rate, several appa- 
ratus can be seen in advancing states of perfection, 
and some of the devices are exceedingly neat. The 
power is now supplied by Sulzer engines ; Green’s 
feed-water heaters are employed. Everything is 
done at the works ; the packing-cases are made, and 
labels and circulars printed in dozens of languages. 


Tae Frisoure Hypro-Exectric INSTALLATION ; 
ACCUMULATORS FOR THE JURA-SIMPLON Ralt- 
way CaRs. 

The old wire-rope transmission of power, system 
Hirn, has at Fribourg been replaced by an electric 
system of transmission and distribution, in which the 
light circuits, with continuous currents of twice 150 
volts on the three-wire system, and the power cir- 
cuits of 600 volts are kept entirely separate. The 
power station, down on the Sarine or Sarne River, 
some distance from the town and the suspension 
bridge, from which a splendid view of the deep 
valley is obtained, contains four turbines by Rieter 
and Co., of Winterthur, and dynamos by Cuénod 
and Sautter and Co. ; H. Cuénod is now associated 
with Thury in the Compagnie de 1’Industrie Elec- 
trique of Geneva. The 500-volt motors are con- 
nected in parallel. The whole 1100 horse-power 
are being utilised, many tailors and butchers being 
among the consumers ; 195 francs are charged per 
horse-power per year for motors of 10 horse-power 
and above. The saw works at Perolles, which 
were reached by crossing a little suspension bridge, 
not supposed to bear more than 15 people at a 
time and oscillating in an exceedingly lively 
fashion, have one motor of 100 and one of 30 horse- 

wer. 

At the charging station for the accumulators, by 
means of which all cars of the Jura-Simplon Rail- 
way are lighted, nearer town, a dynamo for 300 
amperes and 115 volts has been put up. The bat- 
teries stand in cars on three rows of shelves. 
Accumulators of Thérye-Oblasser, and also others, 





400 batteries altogether, are used. The switch- 
board is very neatly arranged ; when the amperes 
exceed certain limits, a bell rings, and a red or a 
blue lamp lights up. The advantages of this 
device, which was also noticed at Aarau and 
Rathausen, did seem not appear to strike all the 
members. The train lighting by accumulators is 
said to be 20 per cent. cheaper than gas light, 
The explanations were not well understood in the 
small crowded rooms. It was reported two years 
ago that the Jura-Simplon Railway intended to 
transplant their charging station i> Minne (Biel), 
where the Suze River drives Lahmeyer polyphase 
machines for the benefit of the workshops of this 
railway ; as a laboratory is being fitted up at the 
Fribourg station, this installation is, at any rate, 
not to be given up. 


Tue Hypro-Exectric INstaLLations at VAL 
DE Travers, La CHAaux-DE-Fonps, anD Le Loctre, 

That evening the party crossed the lakes of 
Morat and Neuchatel over to Neuchatel, whence 
next morning a start was made for the hydro- 
electric plants on the Reuse River. The day’s 
programme involved quite eight miles’ walking, 
which everybody enjoyed, in spite of the heavy 
rain. Proceeding first by rail high up into the 
Jura Mountains, and then tracing their way back 
down in the valley along the Reuse (spelled both 
La Reuse and 1’Areuse), the members became fully 
impressed with the beauty of the scenery, which 
can indeed more than rival the far better known 
Aareschlucht (gorge) near Meyringen. 

As we intend to describe the installations in a 
special article, we will content ourselves with re- 
marks on striking features. The electric insial- 
lations at this-place are on the Thury series 
continuous current system at constant inten- 
sity. At the first generating station of the Plan 
de |’Eau, a canal and tunnel 700 metres (2300 ft.) 
long have been cut through the rock to obtain a 
head of 95 ft. ; they end in a steel conduit 63 in. 
in diameter. Three horizontal Girard turbines, by 
Escher, Wyss, and Co., of Zurich, are coupled 
by Raffard rings with the six-pole Thury gene- 
rators for 2000 volts and 65 amperes, running at 
325 revolutions. The dynamos rest on porcelain 
insulators imbedded in cement, and platforms of 
wood, also put on insulators, surround the dynamos, 
The plant was built in 1895; the complete instal- 
lation will contain five machines. The double 
line consists of two copper wires 0.59 in. in diameter, 
placed on double bell insulators. 

The primary line has a length of 22 miles and 
feeds 11 motors of 276 horse-power aggregate, 
actuating the secondary generators for 125 volts. 
In one of these stations an 18 horse-power motor, 
running at 800 or 900 revolutions, drives a small 
Thury generator charging 70 Marly accumulators ; 
this motor was repeatedly stopped to show how 
easily it is controlled ; 6000 incandescence lamps 
and 15 secondary motors, aggregating 54 horse- 
power, are now being fed from the power station, 
which is stopped between midnight and 7 A.M. 
The motors generally run 11 hours. The plant is 
the property of the community, which has no elec- 
tricity meters; a 10-candle lamp costs about 
13 francs (10s.) a year. 

In the second station visited, that of the Moulin 
du Champ, four turbines of 140 horse-power each 
work the Escher, Wyss, and Co.’s hydraulic two- 
cylinder pumps with quadruple action, which supply 
La Chaux-de-Fonds with well water ; 220 gallons 
of water are raised 1600 ft. every minute. 

The tail race runs through a tunnel, 0.6 mile 
long, to a basin in which the water is divided. 
A pipe, 660 ft. long and 42 in. in diameter, 
takes part of the water to the Combe Garrot 
power station, the generating station for La Chaux- 
de-Fonds and Le Locle, whilst the other water 1s 
utilised at the Clées for the benefit of Neuchatel. 
The Combe-Garrot plant resembles that first men- 
tioned, but nine turbines of Piccard and Pictet, of 
400 horse-power each, are being contemplated, four 
of which have already been installed. The head of 
water is 260 ft. The servo-motor which commands 
the distributor of each turbine is itself actuated 
from an electric motor in such a manner that the 
power utilised always corresponds to the distributed 
force, and that the current intensity remains con- 
stant. This is one of Thury’s inventions. The 
cement and beton of the floor of the power-house are 
spread on a layer of asphalte 1.2 in. thick. The 
coupling with the cau Thury generators, deve- 
loping 150 amperes and 1800 volts at 300 revolu- 
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tions, is again effected by means of Raffard rubber 
rings. The generators have been tested up to 2700 
volts. The primary mains—the tension is now, with 
four generators in series, 7200 volts—which have a 
length of 30 miles, are placed on double bells on 
wooden posts, which close to the power stations, go 
right up to the ridge of the Jura, 4400 ft. above sea 
level ; the posts are provided with lightning con- 
ductors. The smaller motors are connected with 
the main line, others are joined in the 155-volt 
circuits of the secondary generators. The 150-volt 
lamps are placed between the extreme wires of the 
three wire mains. Generators for 330 and 500 volts, 
the latter for a tramline now being built in La 
Chaux-de-Fonds, are also employed. The low- 
tension currents are distributed by lead cables of 
Berthoud, Borel, and Co. At Locle, which has 
a population of 12,000 inhabitants, 4000 10-candle 
lamps and 31 motors of 56 horse-power aggregate 
were in use this summer ; watchmaking is the chief 
industry. 


Tur Light AND Power Station FoR NEevucHAtTeL 
AT CREES. 


According to R. Chavannes, of Neuchatel, one of 
the guides of the party, the tapping of the Reuse 
at different spots has led to the same result as the 
similar mode of procedure on the Orbe, where half 
of the 300 metres head have been wasted. As 
Neuchitel extends for about three miles along the 
lake, whilst the width of the town is on average 
little more than a quarter of a mile, the illumi- 
nation could not well be accomplished by any but 
alternating (monophase) currents. For the power 
transmission, the polyphase system has been 
adopted, so that there are two separate lines on the 
same posts. The distance is six miles. The river 
is barred by a granite weir; a tunnel, and finally 
two steel conduits, 47 in. in diameter, deliver each 
1750 litres (385 gallons) of water under a head of 
56 metres (184 ft.). The water varies con- 
siderably, however. The two conduits are con- 
nected to a common feeder, from which the branches 
start for the turbines—five at present, nine in the 
future. These turbines, of Piccard and Pictet, 
successors to the previously mentioned Faesch and 
Piccard, of Geneva, are horizontal, and coupled by 
rubber rings with the generators, which have their 
exciters on a further continuation of the shaft. The 
generators are all for 300 horse-power, and exter- 
nally the two polyphase machines can hardly be 
distinguished from the two monophase machines. 
The fifth generator, it was remarked, is to serve as 
a spare generator for either system. This sounded 
somewhat bold ; the experiment has not been made 
yet, we believe, and would necessitate the replace- 
ment of the respective interchangeable parts. We 
hope to furnish further particulars concerning this 
electric plant of the Alioth Company of Bile in an 
early issue. The switchboard looked complicated, 
but it contains several experimental instruments ; 
the two central panels will be reserved for the 
common apparatus, and each machine will have a 
panel. There are 22 transformer stations, mostly 
iron cylinders 10 ft. high, carrying lamps, placed 
in squares or street crossings. They have an 
aggregate capacity of 346 kilowatts, and in most 
cases the tension of the monophase currents is, for 
the lamps, reduced down to 120 volts. The 12 and 
20 ampere arc lamps that had been put up have 
already been condemned, and will be replaced by 
120-volt incandescence lamps. Some of the trans- 
former-turrets contain both polyphase and mono- 
phase transformers ; the power distribution is only 
beginning to develop. 


THe Hypro-E.ecrric PLrant at BERNE. 


The granite weir in the Aare at Berne dates 
from the year 1640. It has recently been pro- 
vided with 63 sluices, and has a length of 
1000 ft. The head race, of 1500 ft. length and 
53 ft. minimum width, generally gives a head of 
12 ft. ; on the occasion of the visit, August 12, the 
rains had reduced this to about 3 ft., the lowest 
figure recorded since 1891, when the plant was built. 
Two Jonval turbines of Th. Bell and Co., of Kriens, 
near Lucerne, of 150 horse-power each, drive by 
means of bevelled wheels, three generators from 
the Oerlikon works, these being continuous current 
shunt dynamos for 130 volts and 700 amperes at 
360 revolutions. Two smaller dynamos, directly 
coupled with their electric motors, and running at 
900 revolutions, are auxiliary for the 288 Tudor 
cells, the arrangements being similar to thoseadopted 


above. The cells are an addition of the last two 
years, which has complicated the switchboard. 
Among the various resistances we noticed long 
strips of brass gauze, stretched three behind one 
another. Tho feeders run first on posts placed 
along the Aare River up to the centre of the 
town; in the town Berthoud - Borel cables 
with double lead sheathing, laid in impregnated 
wooden troughs, are employed. Distribution 
boxes are fixed to the houses. Light is supplied 
at the minimum rate of ll. per 16-candle lamp 
per year; there is no power distribution by means 
of electricity, but the Aare actuates other turbines ; 
900 horse-power were utilised in 1893. 


Hypro-Etectric Prant at Wynav. 


The Actien - Gesellschaft Elektricititswerke 
Wynau, near Langenthal, not far from Soleure, 
have had to contend with great difficulties. The 
Aare is crossed by a weir 400 ft. long, giving a 
head of more than 13 ft. for the turbines, and 
leaving a channel 50 ft. in width for rafts, in 
which a drum-lock is now being built, which works 
on the same principle as the fan gate at the Rends- 
burg lock on the North-East Sea Canal.* Twice the 
temporary dam was broken by the water, which 
rushed with a velocity of over 20 ft. a second. The 
beton goes 6.5 ft. into the rock, which was blasted, 
and has a total height of 11 ft. The bridge was 
specially betonised, allin the dry. The sluices are 
worked by a 15 horse-power electric motor or by 
hand. The five large turbines of 750 horse-power 
each, and two of 120 horse-power, have been sup- 
plied by Rieter and Co., of Winterthur. They 
drive by bevel gear five polyphase generators of 
Siemens and Halske, making 150 revolutions, 
excited by two continuous current machines 
actuated by the smaller turbines; one of these 
exciters is kept for reserve. The currents of 450 
volts are taken by concentric lead cables to 12 
transformers, and pass thence into the aerial con- 
ductors at 8000 volts. These high-tension lines do 
not come near the houses. In Langenthal and 
neighbourhood the current is transformed down to 
500 or 120 volts to feed lamps and motors. The 
Roggwyl weaving mills utilise 250 horse-power, 
comprising an 80 horse-power motor and several 
others. One of 50 horse-power was repeatedly 
stopped and restarted by Dr. Koepsel, the director 
of the works, at full and half load, the experiments 
not lasting more than a couple of minutes. He 
also performed another exciting experiment at 
Wynau, showing an arc of 400 horse-power. Two 
of the Siemens lightning protectors already de- 
scribed,t two copper wires bent to two [J’s, were 
joined in series and bridged by a fine iron wire. 
The current was then turned on. The wire broke 
down at once, of course, and the arc appeared first 
at the point where the two [J’s approach to 
within 4 in. ; under an awful roar, the are quickly 
climbed up, forming an inverted U, 6 ft. high pro- 
bably. The current was then brought to two carbon 
pencils, thick arc light carbons, which Dr. Koepsel 
pulled 30 in. apart, taking hold of an ebonite rod 
23 ft. long, fixed to a block of wood. This display 
was still more striking. Finally the mains, with 
one main to earth, were connected to two copper 
wires, stretched along the floor, and wet green 
branches (it was raining fast) were thrown across 
the wires; a lively and very pretty sparking and 
burning ensued, the current as usual keeping to 
the bark and not affecting the core, and spitting 
over to the wet floor and wall. These arc experi- 
ments were carried out between noon and one, 
when the current supply, otherwise continuous, is 
stopped altogether. Dr. Koepsel and his assis- 
tants had also taken pains to display all the smaller 
apparatus which could be minutely examined ; a 
Siemens rock drill was wasting its energy. We 
must reserve particulars of this most interesting 
installation, opened this February, for a special 
article. Mr. Schmick, of Frankfort-on-the-Main, 
is the hydraulic engineer. 


(To be continued. ) 








LOCOMOTIVE STEAM CRANE. 
THE engraving on page 271 illustrates a locomotive 
steam crane, the second of this type supplied by 
Messrs. Marshall, Fleming, and Jack, Motherwell, to 
the order of Messis. A. J. Stewart and Clydesdale, 
Limited, for their Clydesdale Steel Works, Mossend, 





Lanarkshire, and built to the specification of their engi- 
neer, Mr. F, Finlayson, M.I.M.E. 

The crane frame and carriage are constructed of 
heavy steel plates and angles. The jib is of mild steel 
throughout, the side members being braced by latiice 
bars above and below. The gearing throughout is of 
Siemens cast steel. All bushes are of phosphor-bronze, 
those of the principal shafts being adjustable and two 
diameters in length. 

The carriage of the crane has a pair of engines 
coupled direct to the driving wheels and fitted with 
link motion reversing gear, the other pair of wheels 
being driven fl coupling-rods as shown in the illustra- 
tion. The boiler is of extra large size, of the ordinary 
vertical type, with cross-tubes in the firebox, designed 
for a working pressure of 100 lb. per square inch, and 
is mounted on the revolving portion of the crane. 
Steam is carried to the cylinders of the travelling 
engine down through the centre-post, and the exhaust 
steam is led back to the funnel in the same way. There 
is a brake shoe to each rail wheel, the rod for working 
which, as well as the reversing-rod, being also taken up 
through the post, with stuffing-boxes at top and bottom. 
There are spring buffers on the carriage, in addition to 
deep buffer beams of oak, which project clear of the 
revolving part of the crane. 

A pair of engines is mounted on the body of the 
crane for working the hoisting, slewing, and derrick- 
ing motions. The hoisting motion is double-geared 
from the engines, and the load is lifted by a single 
chain which coils on a spirally grooved chain barrel. 
There is a powerfu! foot-brake for lowering, and a self- 
acting catch for holding the load suspended while 
slewing or travelling. The slewing motion is actuated 
by a double set of copper-lined friction cones, the body 
of the crane being carried by four conical steel rollers 
on a turned steel roller path ; the roller gudgeons run 
in adjustable bushed bearings. The derricking barrel, 
which is driven by a worm and wormwheel, is placed 
at the top of the cheeks towards the back of the crane, 
enabling the jib to be lifted from the horizontal posi- 
tion. The tie-rods and derricking chains form a con- 
siderable angle with the jib, thus giving a minimum 
strain on the parts. The slewing and derricking 
motions are also fitted with brakes. These cranes 
were designed for dealing with a load of 8 tons at 15 ft. 
radius, or 10 tons at 12ft. They are specially adapted 
for the rapid handling of ingots, and where these 
have to be carried some distance, this can be done at a 
high rate of speed. The other motions are also extra 
quick, and the cranes have proved very useful for 
general lifting and shunting purposes, in addition to 
the special work for which they were designed. 








1200-TON HYDRAULIC WHEEL BOSSING 
AND FORGING PRESS. 

On page 274 we illustrate a 1200-ton hydraulic 
wheel bossing and forging press, which Messrs. Fielding 
and Platt, Limited, of Gloucester, have recently built, 
and which is now being used by the Gloucester Railway 
Carriage and Wagon Company. The press is worked 
from the 1500 lb. standard accumulator, pressure which, 
by means of a pair of intensifiers shown in the back 
ground, is increased to 3000 lb. or 5000 Ib. per square 
inch, according to the necessities of the work in hand. 
The press is of unusually massive construction and 
proportions, the tables being of cast ircn, whilst the 
cylinders are of steel. The press is provided with 
cylinders in both the top and bottom tables, the upper 
ram being used for firmly holding the dies together, 
whilst the lower ram does the actual pressing of the 
forging. Provision is made for enabling the upper 
cylinder to be filled by water from an overhead tank, 
thus making a great saving in pressure water, as a 
consequence of which the amount of high-pressure 
water used when pressing the wheel is relatively ex- 
ceedingly small. 

As the valves in use are of unusually large propor- 
tions, the press is worked with great smartness, the 
wheels having been made at the rate of 12 per hour. 





SHEARING MACHINE. 

WE illustrate on page 275 a large shearing ma- 
chine constructed by Messrs. Th. Schultz and L, 
Goebel, Vienna, for the steel works of Messrs. Fried- 
rich Bruno Andricu’s Sons, of Bruck, Styria. These 
shears are constructed for cutting steel bars 4 in. 
square at dark-red heat, and steel slabs 5 in. by 1} in. 
in the cold; the latter also diagonally, which would 
correspond to a pressure of about 250 tons. 

For this purpose there have been provided a double 
train of wheels of the ratio of 1:16, a belt flywheel 
48 in. in diameter, and an ordinary flywheel of the 
same diameter, weighing 1760 lb. At 200 revolutions, 
13 cuts are made per minute. The main upright, of 
a weight of 10,360 lb., the toothed wheels with their 
arrow-teeth, and the shaft, are Martin steel; the 
pusher and pressure-rod are of crucible steel. The 
pusher can be disconnected and is counterbalanced ; 





* See ENGINEERING, vol. lx., page 35. 





at the Zirichberg railway, which we mentioned 





t+ Ibid , page 250 ante, 


the pressure-rod and the bearings are lined with 
bronze. The material is held down during cutting ; 
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a feed roller and an adjustable longitudinal stop are 
provided. Thisstop is constructed in such a way that 
when cutting short pieces, the movable part is oppo- 
site the blades; when long pieces are to be cut, the 
stationary face y of the cube z is placed in position, 
which is effected by turning the device through 
180 deg. The whole machine weighs 23,148 lb. 





PERMANENT WAY. 
To THE EprToR OF ENGINEERING. 

Srr,—I chanced to see a recent issue of ENGINEERING at 
a friend’s cffice, and have pleasure in replying to your cor- 
respondent's remarks, in which he expresses dissent from 
my opinions. 

A simple example will serve to illustrate the greater 
vertical strength of the bullhead rail section as compared 
with a Vigweee section of equal weight. Take the Bel- 
gian Goliath rail for example; it is 145 millimetres deep, 
the flange is 13 / millimetres, the head 72 millimetres 
broad, and the weight is 52 kg./m., in every way as finean 
example of a Vignoles section as onecould wish. Suppose 
now we reduce the flange to half its present width by cut- 
ting off the outside portion, placing the parts thus ob- 
tained in a reversed position upon the lower head, in the 
manner indicated by the shaded portion of the inclosed 
rough sketch. The result is a fairly presentable bullhead 
rail of exactly the same weight as the original Vignoles 
section ; its depth is, however, more than 15 millimetres 
greater, and without going into calculations, I have little 
hesitation in saying that the transformed section i- 
stronger vertically than the parent one. 
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from memory, as, being away from home, I am not able 
to refer to drawings; they are, however, very nearly if 
not perfectly correct. 

Now, to go a step further, ib is readily seen that the 
transformed section is susceptible of improvement, still 
retaining the same weight of metal; for instance, the 
width of both heads could be increased to, say, 80 milli- 
metres, the head angles changed from 20 to 50 per cent., 
and the lower head thinned, while retaining the increased 
height of 160 millimetres Such a section could easily be 
rolled in steel of 90 kg /qmm. tensile strength, whereas 55 
to 60 kg./qmm. is probably the admissible limit for the 
Vignoles section, for the reasons I have previously 
pointed out. 

I think Mr. La Touche will now admit this point as 
proved, and that I have shown the Vignoles rail every 
consideration in the choice of my example, 

He is certainly correct in stating that a small inclination 
of the fishplate surfaces gives better support to the rail and 
less strain on the bolts than a larger one ; it is, however, 
mainly a question of degree, and the support given to the 
rail ends is subject to the proviso that the surfaces are 
firmly held up to each other. But the sliding and rack- 
ing movements caused by the flexion of the rails induce 
wear ; if the angle of the wedge surfaces is small, a very 
little wear will bring the fishplates right against the 
web of the rails, and then good-bye to the encastrement 
of the rail ends. English practice with bullhead rails 
gives these surfaces an average inclination of 50 per cent. 
to the horizontal, an angle which is impossible with the 
Vignoles rail if anything like proportion is to be observed, 
and the objectionable two-slope form of flange avoided. 
The bullhead section is consequently more favourably 
situated as regards support at joints, wear being taken 
into account. 

Mr. La Touche considers that I blundered in omitting 
to take into account the friction, due to vertical load, 

roduced between the rail (or bearing plate) and sleeper. 
Well, I beg to differ, for the reason that this friction 
has not the slightest influence either on the tearing 
strain which acts on the inner fastenings, or on the 
surcharge of the canting edge. A little consideration 
will convince him that these depend only on the 
position and intensity of the various forces, and on 
the arrangement of the various parts ; all the friction be- 
tween rail or chair and sleeper van affect is the amount of 
shearing strain brought on the fastenings, or the bodily 
motion (in a horizontal direction) of rail, &c., on the 
sleeper. I shall be pleased to give the diagrams and 
figures if this is still not sufficiently clear. 

With all due respect to Mr. La Touche’s experience, 
I must differ from his assertion that ‘‘ the fastenings do 
not work loose more with the flat-footed than with the 
double-headed rails ; that the rails do not cant, nor does 
the gauge widen out unless the sleepers are entirely rotten.” 
Such a statement is opposed at once to the elementary 
laws of mechanics and the results of actual observation ; 
some years ago an article + Sperone in the Revue Générale 
des Chemins de Fer, in which attention was drawn to this 
very defect of the Vignoles track, but being away from 
home, I cannot give the precise date. I am, however 
open to conviction if he can prove that the strains and 








I add the latter | 
for the sake of comparison: the dimensions I have put in 
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pressures produced by lateral efforts are smalier in the 
Vignoles than in the bullhead track, under otherwise 
equal conditions. . , 

I fear his evidence as to the longevity of cerbain sleepers 
on an Indian Vignoles road is not very conclusive ; it is 
pretty safe to say that he has not to deal with engines 
bearing 19 tons on each pair of their coupled wheels, 
taking express trains at all speeds up to 70 miles an hour 
or more, nor with the intense traffic and innumerable 
applications of the continuous brake, which are common 
features on our English lines. In a word, the conditions 





—— 


are different ; with such as prevail in England, the road 
our correspondent cites would only be fit for the scrap- 
ied after a single day. : 4 
As regards duration of sleeper, this cannot be measure! 
solely by the amount or intensity of mechanical fatigue 
to which they are subjected, through the use of Vignoles or 
bullheaded rails; it depends on a very large number of 
circumstances, amongst which it will suffice to mention 


| draii . climatic conditions, choice of wood, presence of 
peer hy in order to make the point clear. Damage 


caused by drawing the fastenings is also a very important 
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SHEARING MACHINE. 
CONSTRUCTED BY MESSRS. 


(For Description, see Page 273.) 





TH. SCHULTZ AND L, GOEBEL, ENGINEERS, 
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factor, especially in the case of the Vignoles rail, and 
your correspondent can scarcely expect us to believe that 
a spike or screw inserted for the second time will hold as 
securely as when first driven. In other words, it will 
work loose sooner, and require more looking after. 

I do not for a moment — that under suitable condi- 
tions, the Vignoles track is the right thing in the right 
place ; what I do assert is that in almost every point it is 
inferior to the bullhead where the traffic is intense, and a 
first-class road imperative. 

am, Sir, yours faithfully, 
Berlin, August 20, 1896. OVOYE VREMYA, 

















THE DESIGN OF WARSHIPS. 
To THE Epitor or ENGINEERING. 

Siz,—Referrivg to your correspondent ‘‘ Argus’ ” letter 
of June 5, 1896, and to —_ leading article in the same is:ue, 
I would like to ask through your columns whether your 
correspondent would feel himself in a position to design 
battleships for the Admiralty in place of Sir William 
White, whom he has so severely criticised of late about 
their construction. It might be of great interest to some, 
if not all, of your readers if he would give the details of 
the construction of the ship he would propose to build in 
place of our late battleships. Let him limit his displace- 
ment to, say, 15,000 tons, and to 400 ft. in length. His 
plan of battleship Construction might be the means of 
saving many hundreds of thousands of pounds sterling to 
Great Britain. He must surely know that a battleship, 
like any other man-of-war, is a compromise, and that no 
designer has up to the present time been able to give to 
any ship a maximum thickness of armour combined with 
&@ maximum and coal endurance ; either the armour 
must be made thinner or the speed and endurance 
must be made less. He condemns our ships of the Majes- 
tic class because they have not an extreme thickness of 
armour at the water line; but your article puts it very 
plainly that if a designer uses an extreme thickness of 
armcur on the water line, he must leave some other parts 
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of the ship not so well protected. Our Admiralty 
manages to meet the difficulty half-way and design a ship 
with a lesser thickness of armour at the water line, but 
makes up for it by protecting a greater area of the ship. 
From your account and from others of the new Renowns 
I consider that Sir William White has designed five ships 
equal, if not superior, to any vessel built or building for 
any of the foreign Powers. For although they have only 
6 in. of armour on the side, they have it carried from 7 ft. 
below the water line to 8 ft, above to the main deck, a 
depth of 15 ft. in all; besides, they have an armour 
deck of 4 in. placed at such an avgle that a shot on the 
side penetrating it would have to pass through 8 in. of 
steel. A shot passing through the 6-in. armour would 
have its power somewhat reduced when it met the 
armoured deck, and would, no doubt, break up altogether 
before entering many inches of the armoured deck; 
besides, it would have to pass through the coal bunker, 
which would give considerable resistance to it. Trusting 
your correspondent “Argus” will fulfil my request in 
designing a ship according to his own ideas, so that your 
readers may bs able to judge for themselves what kind of 
a vessel he considers it advisable for our Admiralty to 


build, 
I am, Sir, yours very truly, 
Melbourne, July 21, 1896, W. F. HInpson. 





EDWARDS’ AIR PUMP. 
To THE Epriror or ENGINEERING. 
Srz,—In your issue of August 14 appears an illustration 
iving section and plan of an air pump patented by Mr. 
Frederick Edwards, of 62, Bishopsgate-streep Within. 

Mr. Edwards makes mention that air pump buckets 
have been used as piston valves for many years in hori- 
zontal pumps. 

I may here mention that I have seen many pumps, but 
cannot say that I ever saw any air pump buckets used 
as piston valves. Perhaps some of your readers may 
have had similar experiences to Mr. Edwards. 

Mr, Edwards goes on to explain that when the bucket 
descends it strikes the water lying in the bottom, which 
is forced through openings into the chamber or barrel. 
The momentum which the water acquires carries it well 
up the barrel, and before it knows what it is about, 
the bucket is on its upward stroke closing the ports, 
preventing any returning back. All this is very good in 
its way, at the same time Mr. Edwards will find that 
there are many who have pumped water in a similar way 
to his years ago. 

Yours truly, 
STUART. 





To THE Eprtor oF ENGINEERING. 
Siz,—Thinking that it might interest your readers, I 
inclose you a rough sketch of an air pump, designed and 
patented by Mr. Bodmer for his patent surface-condens- 
ing engine, in, I think, about 1850, or thereabouts. The 
eketch is taken from an old plate, either from the 
Practical Engineer, or from the Artisan, and as 
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I unfortunately have nob the date, the year I have 
stated above is approximately given. Ib will be seen 
from the sketch that Mr. Edwards’ pump does not differ 
in any great degree from i, only that Mr. Bodmer used a 
eolid head valve, and he alao carried an air pipe up to the 
top of the rows of tubes, 

It is evident that there is nothing new under the sun. 


Yours, &c., 
London, S.E., August 18, 1896. SENEX. 





THE MECHANIC’S CLIMACTERIC. 
To THE EpiToR OF ENGINEERING. 

Srr,—I have read with considerable interest your 
article on ‘‘The Mechanic’s C-imacteric,” and I agree 
with many of your conclusions, but surely you speak 
rashly when you say, ‘‘In other walks of life the age 
of 45 does not see a lessened uction.” In how many 
advertisements, in all branches of occupation, is to be 
found the stipulation, ‘‘age 25 to 35.” Your own columns 
frequently illustrate this, in the case of m ment, 
the drawing office, commercial representation, As 
regards inability for continued exertion, I think that in 
all business duties it is the young who feel most acutely 
that galling irksomeness of following ‘‘a monotonous 
occupation without a break.” As life advances this rest- 


lessness dies away ; the man, like the horse, ‘‘ settles into 
his collar.” 

{ toimk there is some prejudice affecting the question, 
for 1 have personally known of orders being given to dis- 
charge a man, who was a firet-clace mechanic, who was 





well worth his wage, because an employer did not “‘ care 
to see an old fellow like that about.” : 
Another feature influencing this question of age, is the 
question of skill. The skill of the craftsmav, which 
50 years ago was essential, is no longer so, because our 
improved tools for planing, for shaping, for milling, 
render us independent thereof. Such skill usually was to 
be found in men who were well advanced in life, and some 
of us can remember how an ‘‘Old Davy” or “ Old Tom” 
was the pride of the shop for his handling of the hammer 


ed|and chisel. When I was young, a man would use his 


hammer and chisel the day through; nowadays your 
** fitter,” so called, will try any slovenly dodge bo escape 
half-an-hour’s chipping, while a stiff day at continuous 
filing on one job is pretty well unknown. The skill being 
no longer required, is ib wonderful that the man who takes 
less time to produce, and appears a good deal smarter in 
appearance, should be more in demand ? 


Yours obediently, 
August 25, 1896. Ovt-or-DarTE. 





DAM CONSTRUCTION. 
To THe Eprror or ENGINEERING. 

S1r,—In scme work I am undertaking I require to 
throw a dam across a valley which by intercepting a 
stream will form a lake. The dam will be about 300 ft. 
long and 28 ft. deep at centre. The hill forming one 
side of the valley bas a clay stratum a few feet below the 
surface, but the hill forming the other side of the valley 
seems to be of nothing but sand and very light loamy 
soil. I am doubtful what to do to make sure of the water 
being retained—whether to level the bank (a slope of 
about 20 deg.) and coat it with a pugged clay surface, or 
to cut into the bank and run aclay wall in this hillside, 
down to the level of the bed of the stream. 

No doubt some of your readers have met with similar 
cases, and I would be grateful if they would kindly give 
me their experience or suggestions. 

I am, Sir, your obedient servant, 

August 25, 1896. A. A. W 





THE ‘‘DUNVEGAN CASTLE.” 
To THE Epiror oF ENGINEERING. 

Sir,—We note in your edition of the 21st inst., under 
the description of the new Castle Liner Dunvegan Castle 
(page 253), that the evaporators are described in error as 
Weir’s make, and as we attach considerable importance 
to the fact of our apparatus having been selected for this 
large vessel, we will feel greatly obliged if you will cor- 
rect this in your next issue. 

The apparatus supplied by us consists of two evapo- 
rators, each capable of producing 40 tons make-up feed 
per 24 hours, and arranged to work compound when 
desired ; and two distilling condensers, each to produce 
6000 gallons fresh drinking water per 24 hours. 

Oa a 48 hours’ steam trial on board, 18,000 gallons per 
24 hours were produced, being 6000 gallons in excess of 
the stipulated quantity. 

Yours faithfully, 
CaAIRD AND RAYNER. 

777, Commercial-road, Limehouse, London, E., 

August 24, 1896. 





THE CARDIFF EXHIBITION. 
To THE EpiToR OF ENGINEERING. 

S1z,—In your issue of the 21st inst. describing Messrs. 
Laird Brothers’ interesting exhibit at Cardiff, there are 
one or two inaccuracies in your remarks about her model 
there shown, and in connection with the wreck of H.M.S. 
Birkenhead, which, as nephew of Lieut.-Colonel Seton, 
who commanded the troops on board and was lost with so 
many others, you will, perhaps, kindly allow me to set 


right. 

The date of the model should be 1845, not 1855, as you 
say. The wreck occured in Febraary, 1852. She was 
launched at the end of 1845. The painting is by Mr. 
Hemy, not ‘‘ Henry,” as you say. 

The King William of Prussia who commanded the 
narrative of the wreck to be read at the head of every 
regiment in his army, was the /ate Emperor William, 
grandfather of the present Kaiser, and not the reigning 
Emperor as you state. 

Some of your readers may, perhaps, be interested to 
know that W. Archbold, the gunner of the ship at the 
time of the wreck, is among the few survivors still living. 
I saw him at Portsmouth last month, a fine specimen of 
an old man-of-war’s man. He escaped the sharks which 
took so many, and got ashore ona piece of the paddle-box 
after being 15 hours in the water. 

Yours faithfully, 
A. D. Srron, Major. 

Caledonian United Service Club, Edinburgh, 

August 26, 1896. 





SUN PRINTS. 
To THE EprtTor or ENGINEERING. 

Sir,—In reply to a correspondent’s letter, I re- 
member some time ago reading an article—I think in a 
volume of the Civil op ener Institution Proceedings— 
on this subject by Mr. Thwaite. The article referred to 
the use of volatile oils, such as benzoline, benzine, &c., 
applied to the drawing paper. This application makes 
the paper temporarily transparent for sun-print copying. 


INDICATOR DIAGRAMS. 
To tHE Epitor oF ENGINEERING. 


Sir,—I have often wondered at the erroneous way 
cylinder diagrams are measured, and have had many 





arguments with engineers on the subject, but have 
always maintained that measuring from top to bottom of 
the single diagram does rr the actual mean pressure 
transmitted to the piston-rod. The actual pressure at any 
point of stroke is the difference between the pressure on 
the top and the pressure on the underside of the piston ; 
but the top diagram only gives the pressure on the top, 
both descending and ascending, and the bottom diagram 
ditto on the bottom. To measure from the top to the 
bottom of one diagram is, therefore, obviously incorrect, 


TOP 
BOTTOM 1 








(3648) 
I have myself always measured my diagrams from the 
steam line of the top to the vacuum line of the bottom, 
and vice versi. 

I inclose specimen of a very common kind of diagram, 
At 1 the line represents the pressure on top of the piston 
when descending, but at 2 it represents the pressure still 
existing when ascending ; the true back pressure at point 
lis represented by the bottom diagram line at 3, and so 
on through the stroke ; thus, if at 1 the pressure registered 
is 45 lb. above vacuum, and at 3 itis 16 lb. above vacuum, 
the effective pressure is 45 — 16 = 29, 

I am, yours truly, 
C. S. Drewry. 
55, Deronda-road, Herne-hill, S.E., August 19, 1896, 





GRANITE IN CORNWALL. 
To THE EpiToR OF ENGINEERING. 

S1rz,—Will any of your readers give a helping hand to 
the unfortunate miners and labourers who, in conse- 
quence of the depressed state of the tin industry in Corn- 
wall, are out of work through no fault of theirs? 

A favourable opportunity presents itself to develop 
granite quarrying in the northern parb of the county, 
where strata of the finest and most durable grey granite 
are to be found in inexhaustible quantities ; a mineral 
railway that was recently opened brings this district into 
direct communication with two ccnvenient seaports in the 
English and Bristol Channels, 

The new Admiralty extensions at Devonport are not 
far distant from these quarries, and for this contract alone 
something like three mitlion cubic feet of granite will be 
required, 

hough the supply of kerbs and paving setts for road- 
ways has latterly been from Norway and Guernsey, this 
business could soon be recovered, greatly to the advantage 
of this country. 

As a west countryman, I shall be most pleased to hear 
from any of your readers who are disposed to co-operate 
in thus finding work for the unemployed on sound busi- 
ness principles. 

Yours faithfully, 
T. Kyrrin Freeman, 
: Fellow of the ey Fe Society. 

Devonian Club, Adam-street, Adelphi, W.C. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was not much doing 
on the pig-iron market last Thursday forenoon, but the 
tone was firm owing to strong trade advices from over 
the Border. The turnover was about 20,000 tons, and as 
a result prices all round rose about 2d. per ton. In the 
afternoon the market was flat on account of the threaten- 
ing aspect of the ergineering trade arising out of a strike 
in one of the smaller marine shops. Iron was somewhat 
freely offered, two lines of 5000 tons of Scotch being 
sold, Altogether, about 30,000 tons of all sorts of iron 
changed hands, and prices gave way 1d. to 14d. per ton, 
the closing settlement prices being as follows: Scotch, 
45s, 74d., Cleveland, 36s. 9d.; Cumberland and Middles- 
brough hematite iron, respectively, 46s. 6d. and 44s. 6d. 
perton. While business was quiet in the warrant market 
on Friday forenoon, the tone was steady, especially 
at the Close, when 45s, 8d. per ton was offered for 
Scotch iron: Fully 20,000 tons were dealt in. The 
tone was strong in the afternoon, “bears” showing a 
strong desiré “to cover, and prices rose from 2d. to 34d. 
per ton from'those ruling at the close on the “gor 
day. About 25,000 tons changed hands, and the settle- 
ment prices at the élose were 46s,, 37s., 463. 9d., and 
44s, 9d. per ton respectively. Monday’s forenoon was 
strong and active, and a large amount of business was 
done, especially in Scotch iron, many good lines being 
disposed of. Not a few of the ases were on short 
account, and the sales amounted to upwards of 40,000 tons. 
Prices rose 4d. to 5d. per ton. The market was irregular 
in the afternoon. Down to 46s. 24d. was done for Scotch 
iron, with an improvement to 46s, 44d.-per ton at the close. 
Cleveland and hematite irons both rose 1d. per ton. The 
turnover was about 25,000 tons, and the respective 
settlement prices at the close were 46s, did., 372. 44d., 
47s, 44d., and 45s. per ton. Messrs. William Baird 
and Co, raised their quotations for their Gartsherrie 
and Eglinton brands (Nos. 1 and 3) 1s. per ton. 
Business was quieter in the warrant market on 





Tuesday forenoon, and the tone was not so good as at 
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the close on Monday. Almost the whole of the selling 
was of a professional character. The turnover was about 
20,000 tons, and the quotations were 2d. to 24d. per ton 
down, There was rather more doing in the afternoon, 
about 25,000 tons changing hands, and quotations re- 
covered 1d. to 2d. per ton. The closing settlement prices 
were, 46s. 3d., 378. 44d., 478. 3d., and 44s, 104d. per ton 
respectively. Only a moderate amount of business was 
done this forenoon, the — of Scotch iron beginning 
at 463. 14d. per ton, and then rallying to 463. 4d. A fair 
amount of business was done in the afternoon, and prices 
closed firm, Scotch being done at 4d. per ton above the 
lowest forenoon quotation. The day’s sales amounted to 
40,000 or 50,000 tons, and the settlement prices were 
463, 43d., 378. 8d, 478, 44d., and 45s. 3d. per ton 
respectively. The following are the quotations for 
several No. 1 special brands of makers’ iron : Clyde, 
483, 6d. per ton; Summerlee, 493. 6d. ; Coltness, 52s.— 
the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 49s, 6d.; Shotts (shipped at 
Leith), 52s.; Carron (shipped at Grangemouth), 5ls. 
6d. per ton. Two blast-furnaces have been damped out 
at the Eglinton Works during the week, so that the 
number in active operation is now 77 as compared with 
76 ab this time last year. Five are making basic iron, 
30 are working on hematite ironstone, and 42 are 
making ordinary iron. Last week’s shipments of pig iron 
amounted to 5800 tons, against 6660 tons in the corre- 
sponding week of last year. They included 400 tons for 
the United States, 200 tons for Canada, 165 tons for 
South America, 231 tons for India, 115 tons for Australia, 
220 tons for France. 210 tons for Italy, 366 tons for Ger- 
many, 105 tons for Russia, 410 tens for Holland, 895 tons 
for Belgium, smaller quantities for other countries, and 
2203 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 363,454 
tons yesterday afternoon, as compared with 363,469 tons 
yesterday week, thus showing a reduction for the past 
wesk amounting to 15 tons. 


Finished Iron and Steel.—A fair amount of business is 
being done in finished iron at former prices. The steel 
works are fully employed, and in several instances the 
demand made upon them is so great that they have 
much difficulty in making their deliveries up to time. 
Prices are being fairly well maintained, but no general 
advance yet falls to be reported, still an additional half- 
crown per ton has been got in one or two special cases. 


Sulphate of Ammonia.—This commodity was offered by 
holders yesterday at 7/. 11s. 3d. per ton, which is almost, 
if not actually, the lowest price in the history of the sul- 
phate trade. 


Glasgow Copper Market.—No transactions in copper 
took place last Thursday, either forenoon or afternoon, 
but the price was advanced 53. per ton. On Friday fore- 
noon no business was done, but the price was marked 
down 2s. 6d. per ton. The market was also idle in the after- 
noon, when quotations were stronger. On Monday forenoon 
the market was wholly inactive, no transactions being 
rocorded, but the price was marked down ls. 3d. per ton. 
In the afternoon 25 tons were sold, and the quotations 
gave way other 2s. 6d. per ton. Yesterday forenoon 75 


tons changed hands, and the price dropped 63. 3d, There | N 


was no dealing in the afternoon, but quotations rallied 
2s, 6d. to 3s. 9d. per ton, the close being 47/..7s. 6d. per 
ton cash. This forenoon 100 tons of copper were dealt in, 
and the price fell 1s. 3d. per ton; and in the afternoon, 
when prices were steady, 50 tons changed hands, 


Glasgow Central Railway: Electric Lighting of Car- 
riages —The Caledonian Railway Company have got a 
train running on the new Central (Underground) Railway 
which is lighted by electricity, the train consistiog of 
seven six-wheeled vehicles, each of which carries its own 
generating plant complete in itself, The system adopted 
is that of Messrs. J. Stone and Co. Each compartment 
has two lights, which givea bright and steady illumination, 
absolutely unchangeable, whether the train is standing or 
running, for when the train is at rest, current is got from 
an accumulator with which each carriage is fitted. There 
are high expectations of the success of the system, but 
oo the electrically-lighted train is only experi- 
mental. 


Electric Lighting at Port William.—An electric lighting 
scheme has been worked out for the town of: Fort 
William, which appears likely to besome a marked suc- 
cess. The current is generated by water power, and the 
light has already been introduced into a number of private 
houses and hotels in the town and into the Episcopalian 
and Catholic Churches, and last Saturday night some of 
the streets of the town were lighted in the same way. 


Stromness Harbour Improvements.—The Harbour Com- 
missioners of Stromness, Orkney, have a scheme of harbour 
improvements in hand which will probably cost 12,500/., 
in addition to the purchase cost of two private piers. 
One aim of the improvements is to provide safe harbourage 
ll the Northern Lights Commissioners’ steamer Pole 


Important Shipbuilding Contract.—Messrs. Blackwood 
and Gordon, Port Glasgow, have contracted to build for 
the City of Dublin Steam Packet Company, a steel 
screw steamer for their passenger and cattle trade. This 
will be the fifth .steamer built by the Porb Glasgow firm 
for the same owners. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel Industrics.—The iron market remains 
Steady, with no pressure of orders, the demand being 
principally for bar and sheet. The masters-here are 
generally of opinion that matters will brighten up a little 


in the autumn. For one reason, the bulk of the colliery 
contracts for iron and steel supplies are usually placed in 
September, but they may be delayed this year owing to 
the existing depression in the coal trade. Makers of both 
Bessemer and Siemens steel are busy, and there isa little 
improvement to note in the call for best qualities of 
crucible converted. All the armour-plate houges are 
doing wel], and have sufficient orders to last for a con- 
siderable time tocome. There is a fairdemand for marine 
material, accompanied by satisfactory orders for files and 
engineers’ tools, 


Canal Traffic between Sheffield and Hull.—It is an- 
nounced that a company has been formed in Rotherham 
and Hull for the purpose of running steamers between 
Sheffield and Hull, vd@ the River Don Navigation. The 
steamers will be constructed specially to meet the condi- 
tion of the canal traffic, and are expected to travel at the 
rate of between 8 and 10 miles an hour. 


The Question of Railway Charges.—A very important 
meeting of iron and coal merchants, traders, and others, 
was held in the Royal Exchange, Leeds, on Tuesday, to 
discuss the charges made by the railway companies for 
siding rents. The feeling was that the companies’ charges 
were excessive, and that they should be resisted by a com- 


was then adjourned for a fortnight. 


The Coal Trade.—The wages question is still agitating 
the minds of those engaged in the coal industry. Ib is 
well known that many of the pit proprietors are losing 
heavily, but the men say it is the competition amongad 
themselves that is the aggravating cause. The tonnage 
forwarded to London continues to be less than an aver- 
age, and sales are of a merely day-to-day character, as 
merchants are satisfied that they will be able to buy quite 
as cheaply when they are ready for their supplies. Agents 
report the competition of seaborne fuel as very severe, 
and for all but the best qualities low prices have to be 
taken, Barnsley seconds being sold as low as 4s. per ton 
to secure business, the average figure being thus brought 
down to a very low point. Quotations are unchanged. 
Best Silkstones 83. to 93, per ton; ordinary from 6s. 6d. 
per ton; Barnsley house, 7s. to 83. per ton ; Flockton 
from 63. 6d. per ton; thin seam from 53. 6d. per ton. In 
steam coal there is, on the whole, less doing, the export 
demand beginning to slacken with the advance of the 
season. The tonnage forwarded to the Humber ports is 
moderately maintained, so far as the local pits are con- 
cerned, and values are steady. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a fairly 
numerous attendance on Change here, and quotations for 
pig iron improved a little. The demand was better, 
several buyers who have been holding off having at last 
come into the market to make purchases for their autumn 
requirements. It was reported that nop much pig was 
now available for sale for early delivery. Parcels of 
o. 8 g.m.b. Cleveland pig iron changed hands 
at 37s. 3d. for prompt f.o.b. delivery, and that price was 
generally named, though towards the close of the market 
several sellers asked rather more. For No. 3 delivered 
over next month 37s. 6d. was somewhat readily paid. 
Other qualities of pig iron were also dearer than they 
were a week ago, No. 1 being 38s. 6d., No. 4 foundry 
36s. 6d., grey forge 36¢., and mottled and white 35s. 6d. 
—all forearly delivery. Middlesbrough warrants opened 
at 37s. 24d., and closed 37s. 44d. cash buyers. 
There was some improvement in east coast hematite pig 
iron. The demand was said to be rather better, and 
though there is still a very plentiful supply, prices were 
advanced a little. About 45s, 6d. was generally named 
for early delivery of Nos. 1, 2, and 3, and that price was 
paid. Spanish ore prices were well maintained. To-day 
the market was very stiff. Middlesbrough warrants 
advanced to 37s. 9d. cash buyers, and this caused 
several sellers of pig iron to put up their quotations. 
For prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron 37s. 9d. was said to have been realised. Prices for 
other kinds of pig were the same as those quoted yester- 
day. There can be no doubt that the autumn demand 
has now thoroughly set in, and considerable activity is 
generally looked for. Shipments continue very heavy, 
and the local consumption is large, so that it is antici- 

ted that the Cleveland Ironmasters’ Association returns 
or the month of August will show some reduction in 
stocks, 


Manufactured Iron and Steel—Mosb of the manufac- 
tured iron and steel producers report that they are well 
employed, and prices, though hardly quotably altered, 
have a detided upward tendency; and, in fact, some 
firms do not care to book further orders at present market 
rates. Prospects for the future are certainly encouraging, 
and there is every.reason to believe that quotations will 
advance before long, for the cost of production keeps 
increasing, and the demand for most classes of material 
appears to be steadily improving. Common iron bars 
are quoted 5/.; best bars, 5/. 10s.; iron ship-plates, 
41. 17s, 6d. ; iron ship-angles, 4/, 15s. ; steel ship-plates, 
5l. ; and steel ship-angles, 47. 17s. 6d.—all less the usual 
2h per cent. diecount for cash. Heavy sections of steel 
rails are still put at 4/. 103. net at works, but 4/. 12s. 6d. 
has been asked in some cases. 

The Coal and Coke Trade.—Fuel on the whole keeps 
steady. . There is a demand for bunkers, and prices 
are, Ff anything, rather stiffer. Gas coal is in large re- 
quirement, an 





= are well maintained. Coke 
prices keep very firm. 


bination which it agreed should be formed. The meeting | 50002 


NOTES FROM THE SOUTH-WEST. 
Cardiff.—The demand for the best steam coal has con- 
tinued good ; secondary qualities have also been in fair 
request. The best descriptions have been making 10s. to 
10s, 3d. per ton, while secondary qualities have brought 
9s. 3d. to 93. 6d. per ton. :As regards the house coal 
trade the demand for No. 3 Rhondda large has appre- 
ciably improved ; prices have ranged from 10s, to 10s. 3d. 
ton. Coke has continued active, and makers have 
generally pressed for large deliveries; foundry 


Pqualities have made 15s. to 15s. 6d. per ton, while furnace 


itto have brought 13s. to 15s. ton. Iron ore has 
been rather quiet; the best rubio has made lls. 9d. to 
12s. per ton. The demand for steel rails has continued 
— the works have been suffering from continued 
rought, 


Gloucester Railway Carriage and Wagon Company, 
Limitid.—The annual report of the directors of this com- 
pany states that the epidemic of smallpox which recently 
raged for some months at Gloucester affected the business 
of the company during the financial year 18956; it was 
feared, indeed, at one time, that the works would have 
to be temporarily closed. ‘The joss sustained by the com- 
pany through this visitation is estimated at no less than 
. The directors recommend a dividend of 7 per 
cent. for the past financial year, leaving a balance of 
21487, 6s. 7d. to be carried to the current account. The 
company now repairs and maintains 20,193 wagons, in- 
cluding those which are its property. 


Devonport Volunteers for Hong Kong.—The Lords of 
the Admiralty have decided to strengthen the official 
staff at Hong ras 4 Dockyard by an assistant constructor 
and an additional inspector of shipwrights. For the 
assistant constructorship, which will be worth 250/. per 
annum, with a yearly increment of 15/., and an additional 
50/. a year for time allowance, volunteers have been in- 
vited from among the first and second class assistant con- 
structors at Devonport Dockyard. The shipwright in- 
spectorship carries with it a salary of 100/. per annum, 
with a yearly increment of 5/., together with a house and 
a colonial allowance. For this appointment volunteera 
have also been invited from among the inspectors and 
acting inspectors of shipwrights at Devonport, 


Barry Island.—After considerable delay, the work of 
constructing a fort on Nell’s Point, Barry Island, has 
been commenced. The War Office has decided that the 
structure and its appliances shall be of a modern and im- 
proved description. 


Welsh Coal for the Admiralty.—Contracts for 100,000 
tons of the best Welsh steam coal have been let by the 
Lords of the Admiralty as follows; Crawshays Cyfarthfa 
(Limited), 20,000 tons ; Hills Plymouth (Limited), 15,000 
tons; Cambrian Collieries( Limited), 10,000tons; Glamorgan 
Coal Company, 7500 tons; Insole’s Merthyr Colliery, 7500 
tons ; Lewis Merthyr Navigation Colliery Company, 5000 
tons ; Yoysfar Colliery, 5000 tons ; Powell Doffryn Steam 
Coal Company, 5000 tons; Lockett’s Merthyr Steam Cval 
Company, 5000 tons ; and the Dowlais Iron and Coal Cum- 

py, 20,000 tons. The prices at which thexe contracts 

ave been let raage between 93, 3d. and 93. 6d. per ton 
free on board. 


Port Talbot Railway.—The directors in their half-yearly 
report.state that they have every reason to believe that 
the line will be completed by the contract time, viz., 
March 1, 1897. The excavation of the docks has pro- 
gressed to the extent of 43 per cent. of the total quantity, 
and the new pier and the walls of the lock are well in 
hand. Dredging in the old dock is nearly completed, 
and the Port Talbot wharf, which has been nearly recon- 
structed, is now available for steamers of large tonnage. 
The cuttings on railway are two-thirds completed, and of 
40 bridges, 21 areapproachiog completion. The headings 
have been driven tbrough the full length of the tunnel, 
and the work of — is progressing rapidly. Four 
miles of permanent way have been laid and ballasted. 


Milford Docks.—The half yearly general meeting of the 
Milford Docks Company was held on Friday av 112, Fen- 
church-street. The directors’ report stated that their 
anticipations as to the development of fish traffic had 
been realised. Many steam trawlers were being built for 
the port, and the completion and working of these would 
necessarily result in an increase in the earnings of the 
company. The directors, referring to the recent death of 
Mr. Austin Corbin, observed that they were ab present 
unable to say what effect Mr. Corbin’s death would have 
upon his proposed new steamship line between New York 
and Milford, but they had the matter still in view, as well 
as the contemplated mail service with Canada. The 
general manager reported that the tonnage of veseels 
entering the docks during the half-year was 141,902, as 
against 122,042 in the corresponding period of 1895. The 
report was adopted. 


Coal at Penarth.—On Monday 17,000 tons of coal were 
shipped at Penarth Dock. This is the largest quantity 
ever shipped at this dock in one day, and nearly equal to 
the average at Barry Dock, which has over four times 
the area of Penarth. 


Devonport Dockyard.—The estimates for the current 
year provided for a weekly expenditure in wages at this 
dockyard of 71602. This amount has, however, proved 
insufficient, and has already been exceeded to the extent 
of upwards of 10,000. The pressure of work in all de- 
partments has been pops ose, henge and the employés 
at Keyham have been working day and night. 





Coat AT JOHANNESBURG. —Great inconvenience has been 
experienced at Johannesburg on account of the scarcity 





of coal, a3 well for minirg as for domestic purposes, 
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THE ENGINE ON THE HIGHWAY. 


WE believe it is a recognised principle of parlia- 
mentary practice always to ask for a good deal 
more than one expects to get. Sometimes pro- 
moters of Bills, and others, overshoot the seach in 
this respect, generally through opposition proving 
less energetic than was anticipated. Such appears 
to be the case in regard to the Act just passed, in 
virtue of which mechanically propelled carriages 
are, in three months’ time, to be let loose on the 
highways and byways of the country. The lax 
manner in which the Act is framed, and the 
absence of proper and necessary restrictions to 
prevent abuses, is likely to prove very detrimental 
to the spread of motor carriages in the country, 
and to the consequent development of a new 
branch of engineering industry ; which is the con- 
sideration more particularly interesting to us. We 
remember how it was with traction engines. Had 
wholesome restraints been put upon their use 
before undoubted abuse became notorious and 
beyond bearing, there would have been no excuse 
for the drastic legislation which has checked 
the advance of mechanical traction for so long a 
period. Fortunately the Act is not final, or at 
least it leaves to other authorities the task of 
framing those regulations for checking abuse to 
which we have already referred as being absent 
It is to be hoped that the 
local authorities vested with these powers will do 
their duty fairly but very promptly and vigorously, 
otherwise a nuisance will be created which will be 
so intolerable as to lead, through much disaster, 
The reaction which will then 





FE Eee. ~ 231|¢9 its own cure. 
The Waste of Shipping .... = set in will be a lasting one, and the use of engine- 
The Cardiff Exhibition |’”” 982 | tiven carriages will be put back perhaps another 
|, Literature ................ 84 | 20 years. 
| Notes, .----+- cieseaeas tees = he ‘* Locomotives on Highways Act, 1896,” to 


use the official title, exempts ‘‘ light locomotives ” 
from previous legislation restricting the use of loco- 
motives on highways, and, in fact, creates a law for 


7|the governance of such vehicles. Of course the 
, | first thing necessary to an understanding of the 


Act is to learn exactly what is a ‘“‘ light loco- 
This is laid 


down in the Act. It is a ‘‘vehicle propelled by 


290| mechanical power if it is under 3 tons in weight 
, | unladen, and is not used for the purpose of drawing 


more than one vehicle (such vehicle, with its loco- 
motive, not to exceed in weight unladen 4 tons), and 


3/is so constructed that no smoke or visible vapour is 


emitted therefrom, except from any temporary or 
accidental cause.” Further on it is eaid, ‘‘ In cal- 





a vehicle unladen, the weight of any water, fuel, or 
accumulators used for the purpose of propulsion, 
shall not be included.” This, at any rate, is very 
liberal to the electrical engineers, for the weight of 
accumumulators required to drive a 4-ton vehicle at 
a high speed, and for several hours continuously, 
would be many tons. The exemption of parts of the 
propulsive agency is, in any case, undesirable. The 
weight should be taken with the vehicle ready for 
use. So far as damage to roads, bridges, culverts, 
&c., is concerned, it is the weight, loaded, that is the 
only matter of importance, for it obviously is of no 
consequence whether a 2-ton vehicle carries a 1-ton 
load, or a 1-ton vehicle carries a 2-ton load. The law 
restricts the maximum weight of traction locomo- 
tives to 14 tons, but no pair of wheels are allowed 
to carry more than 4 tons, or 2 tons per wheel. 
In the case of very large and ponderous articles, 
such as steam boilers, trees, blocks of stone, &c., 
these regulations are not observed, and, indeed, 
there is no specific penalty for a breach of the re- 
gulations in this respect. 

It is not, however, the question of weight which 
is of such great importance—considering the limit 
allowed for traction engines—as that of speed. 
The Act says that ‘“‘no light locomotive shall 
travel along a public highway at a greater speed 
than 14 milesan hour.” This, for the present at 
least, is license run mad. The design and manu- 
facture of mechanically propelled carriages is 
not sufliciently developed to enable them to 
be traversed on public roads with safety at half 
this speed. How far they may be improved as 
time passes is, of course, a question for the future, 
but the point is that after next November there is 
a prospect of heavy and more or less ill-controlled 
vehicles being let loose on the public roads at a 
speed only reached by horses ia emergency or freight. 

We say ‘‘ there isa prospect,” for the Act pro- 
vides that the Local Government Board may make 
regulations reducing the 14 miles maximum to 
any less speed that may be prescribed by the regu- 
lations of the department. It is to be feared, how- 
ever, that'the Act having given 14 miles an hour, 
the Board of Trade ofticials will be loth to reduce 
the standard urder other than exceptional circum- 
stances. The wording of the Act, too, may be 
questioned. No doubt by the sentence quoted, the 
draughtsman of the Bill means that no light loco- 
motive should travel at a greater speed than at the 
rate of 14 miles an hour, but an ingenious lawyer 
might plausibly argue that the words of the Act 
mean that so long as a motor carriage does not 
cover the full distance of 14 miles in less than an 
hour, the law would not be broken. Of course, 
this would be a quibble, but then quibbles are very 
potent weapons among lawyers. The prospect of 
a light locomotive in the hands’ of a novice 
doing 4 miles up hill in, say, 40 minutes, and 
another 10 miles at the rate of 30 miles an 
hour downhill, is not reassuring. Even if this 
were ruled inadmissible, there is always the 
inevitable margin that must be allowed for sup- 
posed errors in judgment of policemen and other 
witnesses. We know how it is with bicycles, 
steam launches, and horse-drawn vehicles. No 
man in a trap ever knocked down man, woman, or 
child when going over ‘‘ eight miles an hour at the 
very most;” the bicyclist who ‘‘scorches” half- 
way down Notting Hill before you can cross the 
road out of his way never, by any chance, exceeds 
the same pace ; and every magistrate in the valley 
of the Thames knows that steam launches can 
hardly travel faster than a pair-oared skiff. No 
doubt the motor car driver would follow these 
examples, and — a mile or two, especially down- 
hill on a dark night. All these considerations 
point to the necessity of moderate speed for some 
years to come. 

It is to be regretted that in the matter of steering 
the motor car has not improved. By far the most 
manageable and easily manceuvred of all we have 
ridden upon, was one of the earliest, and this, in 
the hands of the highly skilled and cool-nerved 
gentleman who did the charioteering, might with 
safety have been taken into the ‘public streets. 
We confess that the experience of this first ride 
gave us a confidence in mechanically propelled 
carriages which subsequent experience has not 
upheld. We have formerly reverted to the fact 
that the horse does the greater part of his own 
steering, independently of the driver, and so far has 
this been recognised that it has been proposed to 
use ponies with motor carriages, the machinery 


culating, for the purposes of this Act, the weight of | doing all the propulsive work, whilst the pony 
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trots on (at 14 miles an hour) frst in the shafts and 
guides the carriage in the way it should go. 

Prospective drivers of motor carriages—at pre- 
sent chiefly enthusiastic amateurs or ingenious 
gentlemen who hope to promote companies, and 
therefore most dangerous to the lives and pockets 
of the public at large — may not find after 
all that they have the roads of the king- 
dom all before them, although the Act is safely 
passed, for the local authorities and the Local 
Government Board between them have power to 
make the Act almost a dead letter. It is for this 
reason that we regret the Act was not more com- 
prehensive in its scope. As it stands it is con- 
fessedly insufficient. No one could blame local 
bodies for amending, patching, and tinkering, and 
when once this process begins there is no telling 
where it will stop. The council of any county or 
county borough is by the Act invested with ‘‘ power 
to make bye-laws preventing the use of these light 
locomotives upon any bridge within their area, 
when such council are satisfied that such use would 
be attended with damage to the bridge or danger 
to the public.” This clause, with a very little 
stretching, would in itself be sufficient to enable 
a county council to nullify the Act. Should the 
motor carriage people prove too great a nuisance, 
public opinion would be on the side of the stretchers 
of the law, and motor carriages would have to stop 
at home. Greater powers are, however, given to 
the central authority as follows : 

**The Local Government Board may make regulations 
with respect to the use of light locomotives on highways, 
and their construction and the conditions under which 
they may be used. Regulations under this section may, 
if the Local Government Board deem it necessary, be of 
a local nature, and limited in their application to a par- 
ticular area, and may, on the application of any local 
authority, prohibit or restrict the use of locomotives for 
purposes of traction in crowded streets or in places where 
such use may be attended with danger to the public.” 

It is to be hoped that the first of ‘‘ the regula- 
tions’ that will be promulgated will bea very great 
reduction of the maximum speed allowed until 
the motor carriage maker is able to turn out 
vehicles very much more fitted than those at pre- 
sent in use, for highway purposes. In this respect 
it may be found advisable to establish a progressive 
rate of speed, faster travelling being allowed year 
by year until the maximum is reached. For instance, 
during the coming year all drivers will be un- 
practised and the vehicles almost entirely of an ex- 
perimental nature, under which conditions the 
speed should certainly be low. During the follow- 
ing year substantial progress may be hoped for, so 
that an additional mile or two might be granted, 
and so on year by year, say for the first six years, for 
it will take that time to reach anything that may be 
looked on as a near approach to a practically suc- 
cessful motor carriage. 

The light locomotive is to be specially taxed, but 
certainly not to an excessive amount. It will be 
liable to duty as a carriage or as a hackney car- 
riage, if it come under either of those categories. 
There will be, apart from this, an additional duty 
of excise at the rate of 2 guineas, if the weight is 
not over 2 tons, and 3 guineas if it exceed 2 tons. 
Whether this sum is payable annually or once for 
all we are not lawyer enough to gather from the 
wording of the Act, but doubless the Excise 
authorities will enforce the former alternative. 

No doubt the road authorities will see that the 
highways do not suffer unduly from the advent of 
the motor carriage, but there is one evil which it 
will be no one’s duty to check. Most of these 
motor carriages will be driven by oil engines, and 
no oil engine yet devised can be run without emit- 
ting unpleasant fumes. Of course, if the combus- 
tion of the gases generated from the oil were 
perfect, there would be no more stench from an 
oil engine than from a paraftin lamp, but all en- 
gineers know that such an ideal state is not to be 
obtained. If oil-engine motor carriages become as 
common as sanguine company promoters prognosti- 
cate, the whole country will soon smell like one 
vast oil-shop, so that mariners will scent the 
approach of land as they are said to do in drawing 
near the Spice Islands, though the quality of the 
odour will be very different. The objection is, to 
some extent, a sentimental one, but a great 
part of the pleasure of life comes from such 
matters. At the present time the upper Thames 
bids fair to lose a great part of its charm 
from the prevalence of oil launches. There 
are one or two notorious craft which give off 
as much oil vapour as the old ‘“‘ high-pressure ” 





launches emitted steam from their chimneys, and 
many of them leave a palpable oily scum on the 
surface of the river. They are mostly driven by 
enthusiastic amateurs, the most reckless class of 
persons in the world, and most callous to the feel- 
ings of others. It would be the same class who 
will do most of the damage and cause most incon- 
venience careering about the country on motor car- 
riages, and for this reason it is to be hoped some 
steps will be taken to provide that those who 
take charge of these vehicles may be held in whole- 
some check, and made responsible for consequences 
attending recklessness and ignorance. 

In conclusion we can only say that the Locomo- 
tives on Highways Act, 1896, appears to us to be a 
hasty and ill-considered piece of legislation, which 
shows the sad lack there is of engineering repre- 
sentation in Parliament. A judicious and well- 
informed engineer member would have seen the 
danger to a promising mechanical industry which 
the Act constitutes. Our hope is in the local 
authorities, but with them there is the danger that 
by a multiplicity of varying regulations, peculiar to 
each district, a state of things may arise similar to 
that which exists in regard to traction engines at 
the present time. Bad as the former state of the 
law was in regard to light locomotives, we think 
that no legislation at all would have been far better 
than the present Act; unless, indeed, the county 
councils show more wisdom than we can well hope 
for. 








THE EAST END WATER FAMINE. 

THE late House of Commons has a serious re- 
sponsibility on its shoulders. In direct opposition 
to the evidence of expert engineers, it decided in 
1893 that the storage capacity of the East London 
Water Works was ample for all immediate require- 
ments, and refused to pass the Bill then promoted 
for constructing new and enlarging existing reser- 
voirs. When reintroduced next eession, the Bill 
was opposed again by the then Government on the 
same grounds, and only passed its second reading 
in the end by a majority of one. In taking this 
unusual course of opposing a private Bill, the 
Government seem to have been swayed by the 
remarks of Professor Stuart. Judged in the light 
of events, his statements in moving the virtual 
rejection of the measure would seem ludicrous, 
had not the results been so serious. According to 
the 7'imes report of the debates, he stated that there 
was ‘‘no urgent necessity for the Bill;” that the 
company already gave a better supply than the 
average in London, and that their storage capacity 
was even then nearly double that of the average of 
the other companies. This system of estimating 
the necessity of new works by striking an average 
is beautiful in its simplicity, and has the further 
advantage of being readily comprehended by the 
people. Questions as to the comparative perma- 
nence of the sources of supply are omitted, 
though an unsophisticated engineer who has not 
had the advantage of a university training might 
suggest that the facts as to whether a supply 
obtained from deep wells or from a river 
subject to great variations in flow, might have 
some bearing on the storage capacity required. It 
seems, however, that such an investigation, which 
requires time and intelligence, is superfluous. The 
true method, as so frequently happens, is, when 
found, marvellous in its simplicity, and can be 
applied by any schoolboy who knows sufficient 
arithmetic to strike an average. 

It seems almost to be a law of human nature 
that even a good cause cannot be advocated without 
extravagant misrepresentation of facts. Thus that 
of abolition in the States brought forth ‘‘ Uncle 
Tom’s Cabin,” which is now generally recognised 
as a gross travesty of the general condition of 
affairs in the Southern States at that time; 
and similarly the public control of the London 
water supply is now being advocated by the most 
reckless of calumnies. Last year, for instance, the 
papers were filled with reports of people dying 
almost wholesale from scarcity of water, which was 
moreover stated to be bad in quality. An im- 
partial investigation on behalf of the Government 
showed, however, that these charges were abso- 
lutely baseless, there being no unusual increase in 
the death rate, and no proof whatever of the com- 
pany supplying impure water. It is nevertheless 
just possible that when consumers have neglected the 
repair of their broken service pipes, dirt has entered 
the aperture on the temporary cessation of the sup- 





ply. In no case, however, can the company be held 
responsible for this, as there is no question as to 
the purity of the water as delivered into their mains, 
There is of course no doubt that, with suitable pre- 
cautions against jobbery, there is every advantage in 
the water supply being in the hands of the public, 
The very large profits to be gained can then be used 
directly for the general good, and, on the other 
hand, a public corporation has exceptional powers 
of preventing waste. Perfectly legitimate action 
in this respect by a company is liable to be attri- 
buted to an insatiable greed for dividends. No 
man cares if his neighbour does waste water, as 
personally he is unaffected, and should he be 
on a jury ora bench of magistrates when a case 
of this nature is brought before the court, he 
will give the culprit the benefit of any possible 
doubt. Once the supply is in public hands, 
however, his feelings change. Waste of water 
means increase of rates, and his interests are 
touched in their tenderest point. Thus by whole- 
eale prosecutions for waste, the Batley Corporation 
have succeeded, with a constant service, in reduc- 
ing the domestic supply to 14 gallons per head 
per day. There is no stint of water, but con- 
sumers are not allowed to leave their taps run- 
ning, nor to leave leaky fittings unattended to, 
Nevertheless, though it is a much more difficult 
matter for a water company to act in this way, there 
can be little question that the East London Com- 
pany has seriously neglected its duty as water 
trustee for a large fraction of the metropolis, in 
neglecting the enforcement of the law against waste. 
Last summer’s experience was sufficient to show 
the necessity of the adoption of stringent measures, 
and though the magistrates have as a rule inflicted 
only very inadequate penalties, yet a fine of even 
5s. is enough to make a householder think twice 
before he cares torisk it. Yet though the com- 
pany had the best part of a twelvemonth avail- 
able in which to take action, nothing seems to 
have been done, and this year again we find the 
cry raised of a scarcity of water, although a 
quantity more than ample for all actual needs 
has been daily distributed to the district. It 
is not as if the detection of leakage were a 
very difficult matter, nor as if the instruments 
required were of excessive cost. The use of a 
registering water meter in a systematic manner 
localises the waste at once, without necessitating 
the entering of a single house. The old plan of a 
periodical inspection of fittings was deservedly 
unpopular, and was almost equally inefficient, as 
concealed leakages could not be detected thereby. 
Amongst other towns which have adopted the 
meter system cf detecting waste is Torquay. In 
this case, to test the houses in any particular street, 
the meter is arranged so as to register the supply to 
that street only, along which the turncock then 
passes, turning off each house in turn, and noting 
the time of doing so. A comparison of this record 
with the meter diagram immediately shows the 
leakage occurring in connection with any particular 
house. In other towns the details of the method 
of detection differ slightly from the above, but the 
general principle is unchanged. In some cases, 
as, for example, at Southport, the prevention of 
waste is facilitated by the company undertaking to 
repair leaky fittings free of charge. 

Of course a most efficient remedy for this waste 
is the general adoption of meters, a plan which 
the water companies would view with the utmost 
satisfaction, and one which is pretty generally 
adopted abroad. But, as we have several times 
pointed out in these columns, such a course is 
opposed to English practice, which aims at encou- 
raging cleanliness amongst the lower orders of the 
community by supplying the water to them at, or 
even under, cost price, the difference being made 
up by the higher rates exacted in the more well-to- 
do portions of the district served. 

A somewhat amusing feature of the present news- 
paper diatribes is the indirect attribution of super- 
natural powers to a corporate body. We have 
excellent authority for the statement that ‘‘ the 
wind bloweth where it listeth,” but, judging from 
the articles in question, one would imagine that 4 
county council had the power of purveying a con- 
stant succession of south-westerly breezes, with 
their accompanying burden of rain. Unfortu- 
nately, as the inhabitants of Leicester have dis- 
covered, the municipal management of their works 
has not protected them from a more serious scarcity 
of water than has ever been experienced at the 
East End, as during 1894 the supply was at one 
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time reduced to 12.22 gallons per head, which is 
not one-half of the smallest amount ever sent into 
the East End mains. This year the meteorological 
returns show a serious deficiency in the rainfall, 
that for London being 5 in. below the average for 
the first eight months of the year, whilst in the 
south-western corner of the kingdom matters have 
been even worse, the shortage being as much as 
.8 in. 
: As for remedies, such houses as have been fitted 
with cisterns have suffered little or nothing, and 
through sanitary objections were rightly raised 
against the old type of cistern, there is no difficulty 
in obtaining nowadays tanks which are perfect 
from a hygienic point of view, and these should be 
placed in every house. In this way the liability to 
stoppage of supply, owing to unavoidable accidents 
to the mains or pumping plant, is reduced to a mini- 
mum. In fact, should such an accident as that at 
Toronto last year happen in some of our English 
towns, where the constant supply is in vogue, the 
consequences might be very serious. In the case 
referred to it will be remembered that the main 
supplying the city broke, cutting off the supply of 
the whole population. With house cisterns, the 
inconvenience is less likely to be serious, as in very 
many cases a breakage to a main can be repaired in 
24 hours and the service resumed. The company’s 
own resources are being largely extended, and were 
it not for the delay occasioned by the action of 
Parliament, it is probable that little would have 
been heard of a scarcity of water either this year, 
or in the less serious drought of a twelvemonth ago. 





THE WATER PIPE SCANDAL IN 
JAPAN. 

A FEW weeks ago (page 56 ante) we directed 
attention to the very ridiculous conditions to 
which imported cast-iron water pipes were being 
subjected before they were accepted by the authori- 
ties at Tokio, and we speculated as to the reason 
for these conditions being imposed. There seems 
to be little doubt that it was simply the reaction 
caused by the fraud which had been carried on by 
the officials of the Tokio Iron Foundry at which 
the order for the pipes had been first placed. 
From the recent papers received from Japan, we 
learn that the Tokio City Council has instituted 
a civil suit against these officials for damages 
amounting to 1,003,543 yen. The accused are 
charged with causing loss to the claimants by sup- 
plying defective pipes to the amount of over a 
million yen, inclusive of interest at the rate of 
6 per cent. upon the money disbursed by the 
Council on each occasion of the pipes’ delivery, that 
being the rate at which the city floated the water 
works loan. From the epitome of the finding of 
the Tokio Preliminary Court in the case, it is evi- 
dent that while the Japanese are showing that they 
know how to apply science to legitimate purposes, 
some of them take the opportunity of using it for 
purposes of fraud. 

In January, 1893, the Tokio Iron Foundry Com- 
pany succeeded in concluding a contract with the 
Tokio City Council to supply, at a certain price, water 
pipes to the extent of 21,335 tons. According to the 
conditions of the contract, the company undertook to 
deliver the first instalment of pipes, weighing 2000 
tons, within two months from the date of signing the 
contract. Finding it impossible to fulfil the terms 
of the contract, the company submitted a petition 


to the City Council, and obtained permission to |—— 


reduce the quantity of. pipes to 10,000 tons, to be 
delivered in 11 instalments, one every two months, 
between June, 1894, and February, 1896. Arrange- 
ments were stipulated for the adequate testing of 
the pipes. The stages were, first, analysis of the 
material to be used ; secondly, examination of the 
general character of the casting ; thirdly, measure- 
ment ; fourthly, weight ; fifthly, pressure. A large 
Pipe of 43.3 in. diameter was to be tested to a pres- 
sure of 150 1b. on the square inch; and a smaller 
Pipe from 3.39 in. to 9.84 in. to 225 1b. on the 
equare inch, 

It is stated that want of experience on the 
part of the company’s experts and artisans made 
the work of casting the required quantity of pipes 
one of unexpected difficulty. Out of 67 large 
pipes, of 43.3 in., cast between October, 1893, 
and January, 1894, 59 were rejected either on 
account of defective casting or of wrong weight, 
while out of the pipes subjected to the pressure 
test, only one out of five was judged perfect. 
Instead of applying their ingenuity to the im- 





|provement of the methods of casting, those in 
| charge turned their attention to the manipulation of 


the pressure gauge of the hydraulic testing machine, 
and succeeded in making it show a pressure of 
150 lb. when the actual pressure was only 100 Ib. 
on the square inch. The result wasan apparently 
rapid improvement in the quality of the pipes, and 
from January, 1894, to June, 1895, a considerable 
quantity was delivered. 

Emboldened by their success, the foundry offi- 
cials commenced to use up the pipes which had 
formerly been rejected by renewing the marks 
and changing the numbers. The gauges of the 
machines for testing the smaller pipes were 
treated in the same way. One was made to indi- 
cate 255 lb. and another 300 lb. on the square inch, 
although the actual pressures were only 140 lb. 
and 160 lb. respectively, and by these and other 


means, they were able to pass a large number of the | _ 


smaller pipes which had formerly been rejected. 
The Preliminary Court made a most thorough in- 
vestigation into the whole circumstances, and their 
finding gives a minute account of them and of the 
responsibility of those in charge, and it will 
be submitted to the judgment both of the civil 
and criminal courts. The whole case is of con- 
siderable interest to British pipe manufacturers, 
who ought to make themselves acquainted with 
all the conditions under which they are expected to 
compete for Japanese contracts. It is to be hoped 
that the Japanese will also take to heart the lessons 
to be learned from it, and not throw away their 
money on undertakings which they are not able to 
carry out successfully on account of deficient experi- 
ence. We regret to see that a Japanese professor 
in the university is mixed up in the ecandal, 
Hitherto those who have attained such a position 
in Japan have jealously guarded its honour, and we 
hope that the case we have mentioned will long 
remain exceptional. 





THE WASTE OF SHIPPING. 

BuRDENSOME as are the restrictions imposed upon 
shipowners by legislation, considerable justification 
is found for them when we compare the percentage 
of British vessels lost at sea with that of foreign- 
owned vessels. The great shipping countries, that 
is, those which have more than 1,000,000 tons afloat, 
are the United Kingdom, the British colonies, the 
United States of America, France, Germany, and 
Norway. Of these six the United Kingdom 
suffered the least comparative loss in its mercantile 
fleet in 1895. Under all the heads of abandoned 
at sea, broken up or condemned, burnt, collision, 
foundered, lost, missing,.and wrecked, the total loss 
was 2.99 per cent. of the vessels owned and 2.36 
per cent. of the tonnage owned. No other of the 
countries named has less than 3 per cent. of loss, 
while only the British colonies have less than 4, as 
the subjoined Table shows. 


Total Losses of Steam and Sailing Vessels in 1895. 





Vessels Owned. Percentage Lost. 








Flag. | | 

No. | Tons.* a | _ e 
fas ae | be a 
United Kingdom .. +»! 9227 | 12,117,957 2.99 2.36 
British Colonies .. -. 2807 | 1,124,682 3.38 370 
United States of America 3220 2,164,753 4.72 406 
French 46 ee - 1164 | 1,094,752 6.01 4.02 
German i és --| 1780 | 1,886,812 6.76 4.38 
Norwegian .. + 3041 | 1,659,012| 7.43 | 6.46 


* Gross tonnage for steamers ; net for sailing vessels, 

When we turn from the contemplation of the 
complete fleets, and differentiate between steam 
and sail, we find that the United Kingdom no 
longer holds the premier position, being sur- 
passed, as regards steam, both by the colonies 
and by the United States. Steam vessels are 
safer than sailing craft all over the world, partly, 
of course, because their average age is less. The 
losses they suffered last year are as follows : 


Total Losses of Steam Vessels in 1895. 


Vessels Owned. 





Percentage Lost. 





Flag. 


Vessels Tonnage 
No. | Net. | Gross. | owned. Owned. 





United Kingdom ..'6446! 5,998,666 | 9,695,976 | 3.83 | 2.18 
British Colonies ..| 874 829,845, 542,025 1.72 1.69 
United States of ‘es 


America .. 660,784 | 920,672; 2.23 1.98 
French oo «| 571, 467,553 903,105; 4.20 8.42 
German ee - | 953) 910,567 | 1,343,357 | 3.04 2.64 
Norwegian .. ..| 586 285,849! 446,884, 256 2.87 








The United Kingdom here stands third in the 
list, and curiously 1t only stands second under the 
head of number of sailing ships lost, while it is 
first as regards sailing tonnage lost. The sailing 
tonnage of the United Kingdom is only about 20 
per cent. of the total, while in the colonies it is 
about 52 per cent. The following are the figures : 


Total Losses of Sailing Vessels in 1895. 





Vessels Owned. | Percentage Lost, 




















Flag. ] 

| Vessels | Tonnage 

No. | Tons. | Owned. | Owned. 
United Kingdom .. _... 2781 | 2,421,981 | 4.53 3.27 
Colonies .. ..  ..| 1485 | 682,657 | 4.39 5.56 
United States of America) 2604 | 1,244,081 | 5.32 5.63 
French a ai --| 693 | 191,647 7.76 6.83 
German... - | 777) 643,455 | 11. 8.66 
Norwegian .. ».| 2455 | 1,212,623 | 8.59 7.78 

1 








The losses of sailing vessels are very serious among 
the Continental nations, especially in Germany, 
where more than onein nine was lost or condemned 
last year. This is greatly due to the fact that our 
old ships are largely sold to the foreigner when 
they will no longer —— with legislative condi- 
tions of this country. e break up a few, but 
only .75 per cent., against 1.75 per cent. for 
Norway, and 2.5 per cent. for France and Ger- 
many. We are more chary of breaking up our 
steamers ; last year only .46 per cent. met this 
fate here, .34 per cent. in the colonies, .32 per 
cent. in the United States, .86 per cent. in France, 
31 per cent. in Germany, while Norway did not 
lose a single steamer in this way. 

Turning now to the present year we find that in 
the first quarter the vessels lost, condemned, or 
reported missing before August 7, were, according 
to returns made out by Lloyd’s Register of British 
and Foreign Shipping, 282 vessels, of an aggregate 
of 195,480 tons. These figures are respectively 
23 per cent. and 24 per cent. of the total losses last 
year, thus showing a favourable beginning, for the 
winter losses are naturally the heaviest. The 
materials of the vessels lost were: Steel, 24 vessels 
of 40,474 tons; iron, 74 vessels of 78,314 tons; 
and wood and composite, 184 vessels of 76,692 
tons. The United Kingdom shows best under the 
heads of total losses and losses of sailing vessels, 
but in steamers it actually comes last among the 
six nationalities we have selected for comparison. 
It must be remembered, however, that the British 
fleet is large enough for a very fair average to be 
attained in three months, while in all other fleets 
a single loss, more or less, makes a great difference 
to the figures of merit. The steam tonnage of the 
United Kingdom is more than seven times greater 
than that of Germany, which is our chief competi- 
tor. In sailing tonnage we do not hold this im- 
mense superiority, our amount being only about 
double that of the United States and of Norway 
respectively. 

hen we examine the various causes of loss of 
vessels at sea, we find that nearly 43 per cent. of the 
tonnage under the head of ‘‘ wrecked,” which in- 
cludes vessels lost through stranding, or through 
striking rocks, sunken wrecks, &. Next come 
22 percent. broken up orcondemned ; 14 per cent. 
lost, missing ; 8 per cent. lost by collision ; 4.3 per 
cent. burnt ; 5 per cent. abandoned at sea; and 3.6 
per cent. foundered The following Table shows 
the mercantile marine of the world, according to 
Llyod’s register, at the end of March, 1896 : 


Steam and Sailing 
Flag. Vessels ome. 


No. ns. 
nina {iattoein = aa 
America, United Statesof .. 3220 2,164,758 
Austro-Hungarian .. oa 3 309 304,97 
Danish ee ait 812 356,714 
Dutch 458 446,861 
French 1164 1,094,752 
Ttalian a 
Norwegian 3041 1,659,012 


Central and South America 
“a ere 
Other Countries 





COAL IN INDIA. 

THERE is no likelihood that India will ever be a 
great coal-producing, or even coal-consuming, 
country, but it is making steady progress in the 
direction of providing its railways and its indus- 
tries with fuel from native sources. Since 1880 
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the amount of coal mined has been multiplied by 
three, and now the annual total stands at 3,167,426 
tons. This is not a great amount, but it represents 
more than twice the total quantity burned on the 
railways, and has almost ousted English coal. In 
1895 the locomotives consumed 145,213 tons of 
English coal, 1,116,481 tons of Indian coal, and 
311,512 tons of wood, besides small quantities of 
coke and patent fuel. It will thus be seen that 
the railways are almost independent of British 
fuel, which can only compete with the home article 
on the seaboard, in spite of its high quality. The 
following Table gives the comparative efficiencies 
of different kinds of coal, as determined by the 
Government of India :* 


on Equi- Co- 
Description. ft efficients. 
Tons. 
Giridih (Kurhurbaree) best steam 
coal ... = : ae a SOD 1.00 
Kurhurbaree (East Indian Rail- 
way) selected large coal... 3 ed 1,11 
Welsh best steam coal .80 1.25 
Patent fuel -70 1.48 
Singareni coal ih ws 1.05 0 95 
Bengal or Barakar steam coal 1.10 0.90 
Umaria coal... ee ie 1.25 0.80 
Mohpani coal... 1.50 0.66 
Warora coal ... 1.80 0.56 
Wood fuel 250 0.40 


The first coal in the list is used on the East 
Indian standard gauge system, and costs from 
2 rupees to 2,°, rupees per ton free in truck 
at Giridih. Taking the rupee at 1s. 4d, this 
rate is exceedingly cheap. It is not everywhere, 
however, that such easy prices can be obtained. 
The Bengal-Nagpur Railway pays from 3 rupees 
6 annas at Radhanagar to 4 rupees 12 annas, while 
the Indian Midland Railway system pays 4 rupees 
for Umaria coal in truck at the pit’s mouth. These 
lines run in, or close to, the colliery regions, and 
are, therefore, happily situated in respect of fuel. 
An example of the opposite kind is found in the 
North-Western State Railway system. On the 
Sind-Pishin Railway patent fuel costs 27 rupees a ton 
at Quetta, while English coal costs 20 rupees at Kia- 
mari. Firewood is largely used on this line, costing 
45 to 60 rupees per 1000 ft. On the east coast the 
long haul makes native coal dear, the price of 
Bengal coal at Vizagapatam varying from 9 rupees 
8 annas to 13 rupees per ton. On the opposite 
coast English coal costs 17 rupees in boats at 
Bombay, while Bengal seaborne coal costs 14 rupees 
14 annas. 

The East Indian Railway works the collieries at 
Kurhurbaree and Serampore, and draws its entire 
supplies from them. In 1895 the total output of 
these pits was 442,348 tons. The Assam Railways 
and Trading Company work three collieries, and 
propose to open out a fourth. Their output for 
1896 is estimated at 190,000 tons, the coal being 
soft and caking, with a very small amount of ash. 
The Government work the Warora colliery, which 
has six shafts, of which three are used for winding. 
Theoutputin 1895 wasonly 101,383tons. The Umaria 
is another Government colliery, furnishing 118,500 
tons last year. One of the largest mines in the 
country is the Singareni colliery of the Hyderabad 
Company, Limited. Its output last year was 
293,000 tons, which is to be largely increased. Two 
new pits are being sunk, and are to be provided 
with winding, hauling, and screening machinery for 
an output of 1000 tons a day each. The Dandot 
colliery, worked in ccnnection with the North- 
Western State Railway, is comparatively a small 
affair; it raised 46,171 tons last year. Another 
colliery—much smaller—pertaining to the same 
railway, is the Bhaganwala, from which 6137 tons 
were extracted last year. The coal has to be trans- 
ported longdistanceson pack animals, which accounts 
for the small production. Two other sma!l mines 
under the same management are the Khost and 
the Sharigh. A new mine has been found near 
Mach, which it is hoped may serve the Bolan, as 
the Khost has served the Sind Pishin line. The 
Khost and Sharigh pits are in the Harndi Valley, 
near Gundak, north of Quetta, in Baluchistan. 
There are some other small pits in the same neigh- 
bourhood, but the coal is poor in quality and the 
seams thin. 

The collier seems to be fond of holidays all the 
world over, for we find references to ‘‘ pay Monday” 
and ‘‘feast days” in connection with the Indian 





* Administration Report of the Railways of India for 
1895 6, by Colonel T. Gracey, RE, Director-General 
of Ruiilways. 


mines. No doubt the darkness and solitude give 
rise to a craving for change and excitement both 
in the Hindoo and in the Anglo-Saxon. The 
safety of the various mines we have referred to 
seemsto vary verygreatly, the quantity of coal raised 
per death being as little as 3131 tons at the Sharigh 
colliery, against 147,500 tons at the Kurhurbaree 
mine. The weight of coal raised per person em- 
ployed is small, varying from 7 tons at Bhaganwala 
to 137 tons at Umaria. 

The hopes once entertained of raising petroleum 
in large quantities in Assam and in north-western 
India have not been fully realised. Ten wells have 
been drilled at the Makum Oil Concession without 
any workable quantity of oil being found. At the 
Dighoi field 13 holes have been put down from 
662 ft. to 1225 ft., but only 36,435 gallons of 
crude oil were extracted in the year. The Khattan 
borings have been abandoned, and a borehole has 
been put down 1500 ft. at Sukkur without find- 
ing oil. 





THE CARDIFF EXHIBITION. 
THe Macuinery SEcrTION. 

THE section devoted to ‘‘ Machinery, Electricity, 
and General Industries” is one of the most im- 
portant in the Exhibition now being held at Cardiff. 
It is presided over by Mr. T. Hurry Riches, a 
gentleman too well known to our readers to require 
any word of introduction. It is his popularity, 
and the important official position he holds, which 
has largely contributed to the success attained in 
the machinery section. 

One of the most interesting features in the sec- 
tion is that which the chairman of the executive 
committee has himself organised. This is the 
exhibit of the Taff Vale Railway Company, of 
which Mr. Hurry Riches is, as is well known, the 
locomotive superintendent and chief mechanical 
engineer. The examples of milling work shown on 
this stand are of considerable interest. Mr. Hurry 
Riches has always paid considerable attention 
to this description of machinery, and the articles 
shown at the Exhibition bear evidence of the 
usefal work that can be done by means of milling 
cutters. A steel block prepared purposely to illus- 
trate this shows examples of horizontal, perpen- 
dicular, combination, round, and angular milling. 
The ends are milled with ordinary round nose, 
square nose, and angle facing cutters. Another cut 
has been made with a cutter 6 in. in diameter and 
18 in. long, the depth of each cut being § in., the 
amount of metal removed being 5.625 cubic inches 
per minute. A groove has been made with a com- 
bination of these cutters, capable of cutting any 
width or size. Another groove illustrates a per- 
pendicular combination of square nse, angular, 
and round nose cutter used chiefly for channelling 
on H-sections from the solid. Examples of ordi- 
nary sections are shown to illustrate the action of 
square and round edged cutters used for grooving 
hornblocks, axle- boxes, and flanged sections. 
Among other parts of locomotive engines are 
shown coupling-rods, piston-rods, connecting-rods, 
suspension links, eccentric-rods, valve - spindle 
guides, connecting-rod straps, radius links, and 
axle-boxes. Coupling-rods are milled on their 
edges, four together, the cut travelling from 
end to end without stop, the curves and radii being 
obtained by a former. The deepest cut is { in. by 
12} in. with a feed of 1 in. per minute, remov- 
ing 7.81 cubic inches per minute. These are plain 
coupling-rods, but those of H-section are also 
milled on horizontal and vertical surfaces in the 
same manner. Piston-rods of cast steel are milled 
in a machine designed and made in the Taff Vale 
Railway Company’s shops in Cardiff. A cast-iron 
cutter-head of 20 in. diameter is used, and into this 
are inserted steel cutters in sets of four. Each 
cutter is 2 in. wide, so that the cut is 2} in. wide. 
The sides and ends are milled by means of a 
circular’ table. Other parts are machined after 
similar methods. Jaws are milled from the solid 
end by cutters 20 in. in diameter and 2} in. wide. 
The foregoing particulars are mostly taken from 
Mr. Hurry Riches’ description of the work exhi- 
bited, but by the courtesy of that gentleman we had 
an opportunity, during our visit to Cardiff, of going 
through the Taff Vale shops, and seeing many 
of the operations carried out, besides others 
of an equally interesting nature. We propose, how- 
ever reserving a fuller description of this visit for 
a separate notice. On this stand is also shown, by 








a mucel, a form of balance crane in which the! 


counterweight may be traversed radially to or 
from the centre on which the crane post pivots 
in swinging round. Another working model igs 
that of the coal tip and anti-breakage box in- 
vented by Mr. S. Thomas.* The coal is lowered 
into the vessel’s hold, and the box is opened by 
the tightening of a chain provided for the pur- 
pose. This chain is, of course, shorter than the 
suspension chain holding the whole load. The box 
is opened at any required height, the length at 
which the chain is adjusted fixing the position, 
There are a large number of other models on 
this stand, some of them shown in action, the 
power being supplied by compressed air. Histori- 
cally one of the most interesting is that of the 
original Brighton lifeboat, which was built at Hove 
in 1840. She was only 22 ft. 6 in. by 6 ft. 6 in, 
and 2 ft. 7 in. deep, so she must have been rather a 
tubby craft; very different, for instance, to the 
beautifully modelled surf boats of the United States 
Life-Saving Service, vessels which do so much good 
work on the other side of the Atlantic. 

The Engineers’ Department of the Bute Docks 
have, close by the Taff Vale exhibit, a working 
model of Lewis and Hunter’s apparatus for coal- 
ing ships. This is the system installed at the 
Roath Dock. The coaling appliances of the Bute 
Docks have been referred to in these columns on 
previous occasions.t The arrangement at the 
Roath Dockallows of four of these cranes being used 
at one time in the loading of a steamer, the com- 
bined loading capacity being 300 tons per hour. 
There are at the present time 11 of these cranes in 
the Bute Docks, serving 1800 ft. of quay. 

Mr. C. C. Braithwaite, of Elstree, Herts, has 
an extensive and interesting exhibit; the chief 
features of which are examples of Dale’s patent 
high-speed steam engines. These are of the ver- 
tical type, and are utilised for running the 
shafting of this part of the Exhibition. There 
are one or two novel or unusual features about 
this engine. There is an automatic device for 
taking up the wear of brasses, and at the same 
time allowing for expansion owing to heating. 
The device consists of a small hydraulic cylinder 
and ram, the latter being in connection with the 
top bearing. Attached to the ram is a spring 
which keeps the bearing up to the journal on the 
return stroke of the engine, when there is no pres- 
sure on the brass. Provision is made for drawing 
liquid into the cylinder above the ram, so that the 
cylinder is kept quite full. This liquid is drawn in 
through a non-return valve. On the motion of the 
engine piston being reversed, and the forward 
stroke commencing, tendency of the brass to work 
back, by reason of pressure from the journal, is 
prevented by the closing of the non-retura valve 
and the imprisonment of the liquid. The device 
is said to give excellent results, and to allow a high 
number of revolutions to be attained with absence 
of vibration or knock. The engines shown in the 
Exhibition are fitted with the device at all bearings, 
including those of the crankpin and crosshead. 
There engines have piston valves which also have 
special features. The object aimed at is to provide 
a means for relieving the engine cylinder of water 
due to priming or otherwise, should an excessive 
a be present, such as would endanger 
the cylinder covers. With an ordinary slide valve 
this end is, of course, attained by allowing the 
valve to come away from the cylinder face. Mr. 
Dale has adopted the same plan, but naturally with 
— valves the method by which it is carried out 
as to be modified. The end is attained in the fol- 
lowing manner. Within the steam chest and fitting 
against the cylinder face is a metal block. This is 
bored to take the piston valve, and has ports cut in 
it corresponding with the cylinder ports. Through 





this piston valve working in the block, steam is ad- 
mitted and exhausted in the usual way. It is 
kept up to the cylinder face by the pressure of 
steam on the back just as an ordinary slide valve 
would be, but provision is made, by means of lugs 
or projections, to prevent any motion being given 
to it ina direction parallel with the axis of the 
valve. The valve spindle passes through the piston 
valve by means of an oval hole, as in an ordinary 
flat valve. It will be seen that by this device, 
should there bea pressure in the engine cylinder in 
excess of the steam pressure on the back of the 
valve block, that the latter, together with its 
contained valve, will come away from the cy- 





* See ENGINEERING, vol. lxi., page 421. 
t lbid , vol. xxxviii., pages 140 and 165. 
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linder face and thus relieve the stress. The 
engines at the Exhibition have flywheel go- 
yernors of the radial type actuating expansion 
valves. By means of a lever and rocking shaft the 
power to work the cut-off valve is conveyed from the 
eccentric-rod to the valve itself by means of a hori- 
zontal shaft which passes through the steam chest. 
In this way, in place of the ordinary sliding-rod 
working through a stuffing-box, there is one having 
a slight twisting movement, which small movement 
can, of course, be increased to give the required 
travel to the valve by lengthening the lever as in a 
bellcrank lever. Me. Braithwaite states that with 
these engines he is able to run at a piston speed 
25 per cent. higher than ordinary rates. A 100 
indicated horse-power engine, working non-con- 
densing, will occupy a space 4 ft. by 4 ft. in area 
and 7 ft. high, or 400 horse-power may be ob- 
tained in a space 5 ft. by 6 ft. by 10fc. Single- 
cylinder, non-condensing, engines of this type 
consume, it is stated, from 21 lb. to 25 1b. of 
steam per indicated horse-power per hour, equal 
to about 2.1 lb. to 2.5 1b. of coal per indicated 
horse - power per hour. With condensing en- 
gines the steam consumption is from 17 lb. 
to 22lb, or from 1$lb. to 2} 1b. of coal. Com- 
pound engines will consume 12 1b. to 14$ lb. of 
steam or 1} Ib. to 1} Ib. of coal per indicated horse- 
power per hour when condensing ; when working 
non-condensing the work done is about one-eighth 
less. The engines shown in the Exhibition have 
cylinders 10} in. in diameter by 8 in. stroke, and 
are run to 450 revolutions per minute. There is, 
just now, a very active demand for high-speed 
engines for driving electric machinery and also for 
high-speed fans. 

Steam for the engines just described and others 
working in the Exhibition is supplied by four 
Babcock and Wilcox boilers. Each of these boilers 
has 1827 square feet of heating surface, and 33} 
square feet of grata surface. There are nine sec- 
tions, each consisting of nine tubes 4 in. in dia- 
meter and 18 ft. long. The headers are of wrought 
steel. The steam drum is 4 ft. in diameter and 
23 ft. 6 in. long, and is made of 3 in. steel plate. 
The maximum working pressure is 160 lb. There 
is a feed-water heater with 386 square feet of sur- 
face. It consists of 90 brass tubes, each 10 ft. 10 in. 
long and 1} in, externaldiameter. The feed pumps 
are of the Worthington type, having 6-in. steam 
and 4-in. water cylinders. : 

Among the most interesting features in the 
Exhibition are the contributions made by the 
various railway companies, which are due, no 
doubt, chiefly to the influential position held by 
Mr. Hurry Riches in the railway engineering 
world. The Great Western Railway send the 
grand old broad-gauge locomotive ‘‘Lord of the 
Isles.” A sight of her carries us back to earlier 
days, and somehow brings home the fact that 
sentiment can accumulate even on well-preserved 
machinery. A good many people will be surprised 
to find that this old Swindon engine, which was 
exhibited at the 1851 Exhibition, worked right on 
into the eighties. Of course 30 years or more is 
not a wonderful life for a locomotive—with due 
repairs and renewals, of course—but the design is 
so different to that of the present day that it is 
difficult to believe one might have made a journey 
behind this engine so short a time back. It shows 
how quickly we get accustomed to new fashions, 
from steam engines to ladies’ dresses, and forget 
old ones. The ‘‘ Lord of the Isles,” however, made 
a mileage of 789,300 with one boiler. The Great 
Western Company also show other objects ; in fact, 
they have a most extensive show, indicative of the 
awakening of this sometime rather conservative 
line. There is a section of the sleeping-car now 
in use on South Wales express service, an example 
of the automatic vacuum brake gear used on the 
line, models of modern locomotives, coaches, &c. 

collection of rail sections and sleepers dating 
from 1838 up to the present day is also interesting, 
in addition to which there is an excellent collection 
of hydraulic stampings. A clever piece of work is 
the 5-ton portable gantry and travelling crane, 
designed and constructed for erecting the ‘* Lord 
of the Isles” at the Chicago Exhibition, and pre- 
sumably used for the same purpose at Cardiff. 
Close by, the executors of the late Sir Daniel Gooch 
show a fine model of the ‘‘ North Star,” a locomotive 
of which our readers have heard something of late. 

The London and North-Western Railway send a 
collection of models and photographs, the chief being 
a model to one-eighth scale of Mr. Webb’s well- 





known compound locomotive ‘‘ Dreadnought.” The 
engine is of the type brought out in 1884, and the 
design is, of course, well known to our readers. 
There is a large collection of photographs which 
well illustrates the locomotive practice of the line. 
Historically interesting is a model of a composite 
carriage of 1842. 

The London and South-Western Railway Com- 
pany send a very interesting contribution in the 
shape of two original coaches as used on the Bodmin 
and Wadebridge line, and which are said to be re- 
presentative of the stock of the West of England 
on its earliest railway. These are shown in the 
grounds. The chief carriage is a composite first 
and second, whilst the other is simply an open 
truck fitted with seats. The first-class compartment 
in the centre is upholstered with the still familiar 
blue cloth, but the two second-class compartments 
at the end are innocent of such luxurious acces- 
sories as cushions of any sort. The whole construc- 
tion is very rough, and suggestive rather of the 
village carpenter and local blacksmith than the 
coach-builder and engineer’s smith. The buffers 
are solid blocks of wood roughly shaped, excepting 
one single example of the composite carriage, which 
has a leather-covered spring buffer ; probably put 
on asan experiment. An effort at ornamentation 
is made in some of the members of the underframe, 
which are turned after the ‘‘four-poster ” order. 
There is a hand lever brake on the open truck and 
spring drawbars. The South-Western would do 
well to have these two primitive examples of what 
our fathers got in the way of carriage accommoda- 
tion displayed in some conspicuous position at 
Waterloo. They might do something towards re- 
conciling their present passengers to the vehicles 
they have to travel in on the loop or branch lines 
where there is no competition. There is, however, 
much less nece‘sity for this than there was a few 
years ago. 

The Midland Railway have not a very extensive 
display, sending only a few models, photographs, 
and specimens of carriage parts. The North- 
Eastern Railway provide illustrations of locomo- 
tives of past and present times. The North 
Staffordshire Railway also send some models, as 
also do the South-Eastern Railway. The Lan- 
cashira and Yorkshire Railway send some very 
interesting models of carriages of early date. The 
first represents the ‘‘ Experiment” built by George 
Stephenson in 1825, The nextin regard to date 
are models of a second-class carriage of the Man- 
chester and Leeds Railway, and of a third-class 
carriage of the North S:affordshire Railway, both 
of 1839. Affording a striking comparison to these 
is a model of the tine 46-ft. composites now used 
on the Lancashire and Yorkshire Railway. The 
Great North of Scotland Railway have a well- 
arranged and instructive exhibit illustrating the 
tablet exchange system in use on the line, the ex- 
change being automatically effected. 

Several of the private locomotive firms and 
manufacturers of railway appliances are repre- 
sented. Among them Messrs. Neilson and Co., of 
Glasgow, show an interesting series of photographs 
of locomotives of various types, and Messrs, Sharp, 
Stewart, and Co., of Glasgow, have also a display 
of photographs. Messrs. Beyer, Peacock, and Co., 
of Manchester, show a large working model of an 
electrically-driven locomotive. The field of the 
electric motor contains two armatures, each of 
which is independently connected to one of the 
driving axles by means of a pair of inclined coupling- 
rods working upon cranks placed at right angles to 
one another. The axle-box guides are inclined to 
receive the thrust of these coupling rods. The 
arrangement of course obviates the necessity of 
toothed or chain gearing, and yet does not require 
the armature to be attached to the axle. 

Messra. Gresham and Craven, of Manchester, 
have a good show of railway appliances, including 
their carriage-warming system, railway brakes, 
injectors, ejectors, steam sander, &c. Messrs. 
Holden and Brooke, of Manchester, have an 
interesting stand on which they exhibit engine 
fittings and steam appliances of various kinds. 
Among them are the ‘‘Sirius” steam trap, of 
which there are several at work in the Exhibition, 
Brooke’s steam dryer, which also is used in the 
Exhibition, Russell’s automatic water ejection 
valves, which are designed to clear steam pipes of 
condensed water when steam is shut off, and to 
give an automatic blow through when steam is on, 








umps, guage fittings, injectors, and valves of many 
Setariglbotin. 


Messrs. Taite and Carlton, of Queen Victoria- 
street, have a big stand on which are shown models 
of Fox’s pressed steel underframes and bogies, a 
detail of rolling stock which has been fully described 
in these columns.* Another model illustrates 
Howard and Taite’s system of heating trains by 
steam. Holden’s method of liquid fuel burning is 
represented, the injector dy es shown, Mr. 
Holden’s apparatus has also been described and 
illustrated in a former volume.t An example of 
Howard and Taite’s automatic steam trap is ex- 
hibited, as well as a pneumatic caulking, chipping, 
and riveting tool, a labour - saving appliance 
which is rapidly finding its way into engineering 
works, amongst others at the Taff Vale Railway 
Works, where we later saw it in operation. 
By its aid it is claimed that one man can do 
the work of four, a statment that no one will 
have difficulty in crediting who has seen it in 
operation. The weight of the tool for ordinary 
boiler work is no more than 84 1b., and it is most 
easily handled. Larger and smaller tools are made 
according to the work required, and it may be used 
for working either on metal or stone. 

The Wyndham Valve Company, of Cardiff, show 
a simple but ingenious form of valve suitable for 
marine work. It is known as Wyndham and 
Hallett’s valve, and is £0 arranged that by a double 
perforated guard a water cushion is introduced, 
which prevents violent shock and hammering as 
the valve opens and closes. 

One of the largest and most popular exhibits in 
the Exhibition is the display of wood-working 
machinery contributed by Messrs. Thomas Robin- 
son and Son, of Rochdale. They have a number of 
their machines in actual work, and in this way con- 
tribute not a little to the attractiveness of the 
Exhibition. We have on more than one occasion 
dealt with the machines produced by this important 
firm ; notably in connection with the Manchester 
meeting of the Institution of Mechanical Engi- 
neers in 1894.{ At Cardiff they now show a saw- 
bench, a variety moulding, a planing and thick- 
nessing machine, band saws, moulding and planing 
machines, as well as tenoning and mortising ma- 
chines, 

Messrs. Tannett, Walker, and Oo., of Leeds, 
have also an extensive exhibit of machinery in 
operation, consisting of a pair of horizontal com- 
pound hydraulic pumping engines, having cylinders 
104 in. and 17 in. in diameter by 15 in. stroke. 
These pump into an accumulator loaded to 750 lb, 
per square inch of ram. This works an hydraulic 
capitan, £0 arranged that the mechaniam may be 
plainly seen, and thus forms an attractive feature 
in the section. 

The machinery for supplying the electric light 
which serves the Exhibition and grounds is also in 
this department. The contractors are Messrs. 
Strode and Co., of Osnaburg-street, London, N.W. 
There are four horizontal compound engines 
by Robey and Co., of Lincoln, which drive 
four Brush arc light dynamos and four Mordey- 
Victoria alternating-current dynamos. There are 
200 arc lamps of 2000 candle-power each, and 
2000 incandescent lamps of 18 candle-power each. 

The Anti-Attrition Metal Company, of London, 
show bearings and specimens of their metal. 
Messrs. Bell and Co., of Cardiff, have a stand 
showing asbestos goods. The Cardiff Asbestos and 
Belting Company, of Cardiff, also show articles of 
their manufacture, among other things a link belt 
designed more particularly for dynamo work, which 
is claimed “‘ to utilise 100 per cent. of the apparent 
transmitting power as compared with only a fraction 
of the utility to be found in other belts.” The 
Cape Asbestos Company, of London and Cardiff, 
exhibit South African asbestos goods, such as engine 
packings, boiler coverings, &c. 

There are two large working bakeries at the Ex- 
hibition. That of Spiller’s Nephews, of Cardiff, is 
situated in a separate building, this firm exhibitin 
in conjunction with Messrs. Joseph Baker an 
Sons, of London. The combined exhibit consti- 


cutting, stamping, and rolling machines, and other 
plant complete, together with a three-pan chain 
travelling oven 44 ft. long. This is a very interest- 
ing exhibit, but want of space will not allow us to 
deal with it at length here, and, indeed, the process 





* See ENGINBERING, April 6, 1894, vol. lvii., page 
t Ibid , December 14, 1894, vol. lviii., page 762. 





t Ibid., vol. lviii., page 127, also vol. xliv., page 641, 
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deserves fuller notice than would now be possible. 
The flour industry of Cardiff is fast assuming pro- 
portions of considerable magnitude, and Messrs. 
Spiller’s Nephews play an important part in its de- 
velopment. ; 

There are many good exhibits in this section 
which, however, we must pass over briefly, although 
they are of importance in themselves, as they con- 
sist of articles familiar to the majority of our 
readers. Amongst these may be mentioned Messrs. 
Crossley Brothers’ two gas engines with dynamos, 
Messrs. Gialloway’s model boiler, the Glenfield Com- 
pany’s water meter, Messrs. Hawthorn, Leslie, 
and Co.’s locomotive crane, Messrs. Hornsby and 
Sons’ oil engine with dynamo, Messrs. Lloyd and 
Lloyd’s display of tubes from 4 in. to 48 in. in 
diameter, Messrs. B. and S. Massey’s steam 
hammers, of which three very beautiful models 
are shown, Messrs. Merryweather and Co.’s fire- 
extinguishing appliances, which are available for 
use in case of need, Messrs. Smith and Coventry's 
specimens of milling cutters, Messrs. Thwaites 
Brothers’ cupola, Lord Rosse’s automatic sluice, 
Messrs. Jessop and Appleby Brothers’ steam cranes, 
Mr. A. G. Mumford’s feed pumps, and Mr. Peter 
Pilkington’s steam hammers ; the latter two shown 
by Messrs. Joseph Rose and Co., of Cardiff. 

We have, of course, by no means exhausted the 
list of exhibitors. Some of the articles shown we 
reserve for further notice at a later date. 


LITERATURE. 

Die Korrektion der Unter Weser. Compiled on behalf of 
the Senate and the Citizens of the Hansetown of 
Bremen. By L. Franzius and H. Bickinc. With 
Atlas of 24 plates and 7 maps. Leipzig: W. Engel- 
mann. 1895. 

In the olden days the small vessels coming up the 

Weser used to cast anchor right under the walls of 

the free Hansetown of Bremen, where bishops 

have resided since 787. When, in the sixteenth 
century, larger vessels were found profitable even 
for ports which for some time were only indirectly 
affected by the development of interoceanic traffic, 
the Lower Weser had, owing partly to the arbitrary 
disposition of dykes in various parts by different 

authorities, deteriorated to such an extent that a 
ort had to be built ten miles lower down, at 
egesack, That port soon proved of little use. 

But the Westphalian Peace at the end of the 

Thirty Years’ War had somewhat spoilt the trade 

of Bremen. Vessels of any considerable size bound 

for Bremen had to stop at Brake, on Oldenburg 
territory, and pay toll to the Dukes of Oldenburg. 

In this century the trade of Bremen, after the 

dissolution of the old Empire a sovereign State, 

free to conclude treaties with other Governments— 
the United States, for instance—has revived. In 

1823 the German Bund settled the tolls in a satis- 

factory manner. Four years later, Bremen acquired, 

from Hanover, a small territory close to Geeste- 
miinde, on the mouth of the Weser, where the port 
of Bremerhaven has arisen ; a new lock, 650 ft. long, 

92 ft. wide, 32 ft. deep at high water, is now being 

completed there. A distance of 43 miles, by river, 

then separated the city from its seaport. The 
many islands, the shallows, and the winding channel 
of the Lower Weser made the connection very 
awkward, in spite of small steamers, railways, 
telegraph, and telephone. In 1875 not more than 

63 ft. of water could be relied upon up to Bremen ; 

the goods rates by rail were about 2s. a ton, and 

every winter the ice was apt to block the river for 
weeks, and to throw a burden on the railways which 
they could not at once manage. Something more 
thorough than dredging here and there was needed. 

In 1877 the Empire nominated a technical com- 
mittee to report on the correction of the Weser. 

The project of Mr. Franzius, Oberbaudirector of 

Bremen, and chief author of the quarto volume 

before us, was approved of, but finally blocked 

by the Chancellor, as not drawn up in the 
spirit of the original resolution. The work had 
to be accomplished either with the co-opera- 
tion of the neighbouring States Hanover - Prussia 

(Hanover was annexed by Prussia in 1866), and 

Oldenburg, or by Bremen alone. As the other 

States did not feel inclined to contribute to 

any great extent towards the 14 million pounds 

of the estimate, Bremen had to face the whole work 
and expense. Bremerhaven, the daughter-town of 





Bremen, saw her interests endangered, and peti- 
tioned al] roynd, substituting a counter - scheme 





which was to cost a quarter of a million only. But 
the Senate and the people of Bremen did not falter. 
They secured the right of levying tolls, 1 mark 
(shilling) per 1000 kilogrammes, with certain 
exemptions—afterwards changed into a scale, rang- 
ing from 1.80 to 0.40 mark, according to the cha- 
racter of the cargo—and have carried the scheme, 
which involved long and often delicate negotiations 
with the Governments of Prussia and Oldenburg. 
It was at first intended to make charges as the work 
proceeded, but the fixing of the date was left to the 
Imperial Chancellor, and the regulations came in 
force in April, 1895, only. 

So far as the Lower Weser is concerned, the 
work may now be considered as completed. At 
ordinary high water the navigable channel up to 
Bremen had, in 1886, a minimum depth of 3 metres ; 
1889, 4 metres ; 1894, 5 metres (16 ft. 5 in.), the 
depth intended, so that ocean steamers can go 
up from Bremerhaven to Bremen in 34 hours. 
The journey down is not always so quick ; most 
vessels can easily steam down in one tide, but 
boats of considerable draught have to leave 
Bremen a little before high tide. Last winter 
the three ice-breakers, one of 1000 horse-power, 
succeeded in keeping a clear channel every day, 
in spite of the continued severe frost. In this 
respect, then, the Lower Weser may be ranked 
with the fully regularised rivers, the Clyde, 
Tyne, and Seine. As regards the Outer Weser, 
with its ever-shifting sandbanks, the work will 
continue. 

What we have said is essentially taken from the 
first section of the volume, which is published by 
authority of the State of Bremen. The second 
section, also by Mr. Franzius, a reprint of 1882, 
concerns his Lower Weser project, as approved of 
by the Imperial Commissioners, Mr. O. Gercke and 
Mr. W. Nienburg; it has been carried out with 
slight alterations. There are 65 pages of printed 
matter, and 47 pages of tabular matter, depths at 
various points during the years 1879 and 1880, 
water volume and velocity for and after the 
correction (the latter calculated), tides, and esti- 
mates of the projected excavations, dams, &c. 
The third section, of nine pages, deals with Mr. 
Franzius’ echeme of regularisation for the Outer 
Weser, dating from 1889. In the fourth section, 
20 pages with nine Tables, and in the fifth section, 
36 pages, with numerous Tables and appendices, 
the operations are described ; this last section is by 
Mr. Biicking. The appendices comprise week and 
day bills of the dredgers, steam tugs, spoil barges, 
&c., work done, materials consumed, &c., full 
dimensions of these vessels, their size, power, 
outfit, electric plant, centrifugal pumps, anchors. 
discharge pipes, &c., detailed balance sheets, and 
80 on, 

The folio atlas contains a great number of tidal 
curves, and of graphic representations of the cross- 
sections, capacity, and current velocity of the 
Weser before and after the corrections, Many of 
these curves refer to the period 1860 to 1871, others 
to the three years 1887, 1890, and 1893, and they 
are distinguished by different colours, the scales 
being likewise coloured. ‘This graphic part was 
prepared by Mr. Zacherl. The maps, one general 
map, 1 :50,000, and five fourfold sheets, 1 : 25,000, 
are also coloured in different shades of blue, repre- 
senting the water; yellow, the sand, flooded at 
high water; green, the pastures or overgrown 
banks; and white. The river has been divided 
into five sections, and each map gives three 
views of the river as it appeared at the end 
of 1887, 1890, and 1893, marking corrections 
in red. The colour prints were supplied by Mr. 
F. A. Dreyer, of Bremen, and Messrs. Giesecke 
and Devrient, of Berlin and Leipzig. Mr. de 
Thierry, who superintended the publication of 
the volume, has also bestowed great care on the 
charts. The rest of the plates give detailed illus- 
trations, diagrams, and a few photographic views of 
the dredgers, steam hoppers, tugs, and service boats. 
The charts were prepared after plans of 1 : 4000, 
and the curves represent hundreds of surveys based 
upon automatic and other records. 

In the 69.3 kilometres (43 miles) of the Lower 
Weser between Bremen and Bremerhaven, the 
width of the river increases from 400 ft. to 6000 ft. 
For about 35 miles further out, a Weser channel, 
finally 12 miles wide, can still be distinguished. 
The Weser then unites with the Jade; 30 miles 
further north-west, we come to Heligoland. The 
part bélow Bremerhaven is the Outer Weser. We 





will, for the present, confine our remarks to the 


|Lower Weser. 








Reckoning from Bremerhaven, 
the gradient of the bed, first 1: 43,000, rises in 
some parts to 1:7200. If it were not for the 
tortuous winding, for the many islands and branch- 
ing of the river, the current would in the upper 
reaches in itself be strong enough materially 
to assist in clearing the channel. The main objects 
of the correction have, therefore, been to provide 
one single channel, gradually widening on the whole, 
and abruptly widening at the junction with tribu- 
taries, to avoid sharp curves, and to cut a deep, 
comparatively narrow, channel for low water, and 
a wide bed for high water, so that the flood current 
may find as little obstruction as possible, and be 
followed by a powerful ebb stream. The river 
level has been lowered. At Bremen the water 
level changes for half the year by about 3 ft, 
only ; in March it may rise 14 ft. above normal, 
but there are only two such days in a year. The 
rise of the tide, 11 ft. at Bremerhaven, is only 
3 ft. at Vegesack ; the apex of the tidal wave travels 
with velocities, at Bremerhaven of 12.7 metres 
(42 ft.) per second, at Vegesack of 3.7 metres ; 
high tide lasts 5 hours 57 minutes at the former, 
and 3 hours 32 minutes at the latter place. Heligo- 
land has a tidal rise of 2.31 metres, and high 
water lasts one hour longer than low water; Cux- 
haven, at the mouth of the Elbe, has also a smaller 
tidal range than Bremerhaven. 

The bed of the Weser has chiefly been formed by 
the same matter which is kept in suspension by the 
water in our days. Coarse gravel is visible only in 
a few parts where the current is swift. Marshy 
sands occur on both sides. Firm clay and iron 
sandstone are not often met with. The dredgers 
had hence not to overcome any great difficulties, 
The injudicious damming of the river has, no 
doubt, been injurious, and this applies both to the 
summer and the winter dykes. The latter, in some 
parts two miles from the river, could not now be 
remade at reasonable cost; but they have lost 
much of their importance. The summer dykes 
surround good meadow land, and rise 3 ft. and 7 ft. 
above high water. 

The new cross-sections consist of two trapezoids. 
The upper is to afford a wide shallow basin for the 
tidal current, the lower, narrower, and deeper, to 
provide the navigation channel. For the former 
purpose the spade and excavators have been utilised. 
The main channel is inclosed within low-water train- 
ing walls. Where the river branched—it did over 
about a third of the whole course—one branch has 
been closed above, and the dead arm either left to 
itself or been filled ; or both arms have been closed, 
and a more or less new channel has been created. 
According to the estimates, there were to be ex- 
cavated, in million cubic metres (1 cubic metre = 
1.31 cubic yards), 8.6 above low water, 46.4 below 
low water. The training walls were to have, at 1, 
2, 3 metres below low water, lengths of 8860, 8660, 
7520 metres (1 metre = 3 ft. 3.4 in.) ; cross dams 
over to shore, 2000 metres. These dams were to 
have, at 1, 2, 3 metres depths, volumes of 3, 8, 15 
cubic metres per metre, so that altogether 225,000 
cubic metres of dam were to be erected. The 
closing of the branches added 84,000 cubic metres 
to this item. 

It had been intended to proceed in the following 
order: Closing branches and widening the flood 
bed, first two years; constructing the dams and 
low-water channel, third and fourth years ; complet- 
ing the work, fifth and sixth years. That it would 
hardly be possible to adhere to this order must have 
been foreseen. We have pointed out that the whole 
work fell on Bremen, and Bremen had to enlarge 
its docks and basins, add to them, and rebuild two 
of the Weser bridges during these years. There 
are no bridges over the Weser below Bremen. 
After the cutting of the Long Bight on Bremen 
territory had been commenced in 1883, the real work 
began in 1887, with, at first, a very insufficient 

lant. The worst spot was first attacked—the 
abyrinth of channels near the mouth of the Hunte, 
the most important tributary of the Lower Weser. 
Two other tributaries, the Lesum and Ochtum, 
should also be mentioned. Their junctions were 
opposite one another, and the lower valley of the 
Lesum especially was so shallow that the tidal current 
was seriously deflected. At present their mouths 
are a few hundred yards apart, and the Lesum now 
enters at an acute angle. By 1889 the plant 
was complete, the men trained, and the work could 
proceed briskly. By the end of 1894, 28 million 
cubic metres had been excavated, and 1,215,000 
cubic metres of dams, &¢., had been put down, 
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About 9 million cubic metres remained to be 
excavated ; there is a balance left, and the under- 
taking has begun to support itself, as considerable 
areas of fertile land have been gained. ‘The figures 
stated above would leave a good deal more to be 
done, but the current was to do and has done its 
share, and the alterations in the scheme and altered 
circumstances may account for the rest. 

Among the less expected sources of trouble, we 
mention one. The peasants on both sides com- 
plained that the regularised Weser brought more 
salt water into their fresh-water courses, and 
poisoned their cattle. To investigate the question, 
bottles were filled with water every Saturday, 5 ft. 
below high-water level, at 12 different places, and 
the water was examined at the Prussian Experimen- 
tal Moor Station at Bremen. This has been done 
since 1887. As yet, noincrease in the salinity has 
been observed, but the possibility of a contamina- 
tion is conceded. 

A few words about the Outer Weser. Below 
Bremerhaven, the Langliitjen Sand bifurcates the 
river. In 1866 the western channel was the wider 
and deeper. The river then broke through the 
bank at Insum. By 1871, both channels were 
about equally poor; in 1888, the eastern branch 
was by far the better, and much improved. A dyke 
has since been built to close the western branch. 
Forts had been built on the banks of the western 
channel ; these are more and more retiring inland. 
Both channels could not possibly be maintained. 

We should like to pick out a few facts from the 
fifth section, organisation, plant, special difficulties, 
&c. The technical chief was Mr. Franzius. Mr. Biick- 
ing, the author of this section, his assistant, fully 
explains how progress was controlled. Contractors 
had no large share in the operations. So far as 
possible, the work done was automatically recorded. 
The dredgers were divided into three classes, 
distinguished as A, B, C, to deal with 120, 180, 
250 cubic metres per hour. The steam hoppers, &c., 
were similarly classed, and the description men- 
tioning that dredgers, &c., were bought from 
certain firms named, German and Dutch mostly, 
further refers to the class only. The depths were 
ascertained with the help of the rod or lead; there 
were special boats for this purpose, but those boats 
were not fitted with trailing beams and recording 
apparatus. As the work could not be allowed to 
interrupt the traffic on the Weser, the disposal of 
the spoil was often a serious matter. The floating 
suction dredgers of Messrs. Thomas Figée and Co., 
of Haarlem, discharging their spoil through a pipe 
system half a mile long, mostly resting on the soil, 
did excellent service. Dredgers of a similar con- 
struction, supplied by Messrs. Brodnitzand Seydel, 
and fitted with centrifugal pumps, also gave satis- 
faction, after having been provided with discharge 
shoots or pipes. At first they deposited the spoil 
in barges ; but it was soon found that in a clay soil 
the clay particles remain far too long in suspension 
to allow the water to flow off. The pumps failed 
also in coarse shingly soil, as they wash out the 
finer materials, leaving the firmer ground little 
affected. These dredgers, afterwards fitted with 
bucket chains, did not swing about their anchors 
as is customary, but they excavated a wide cut 
by making several longitudinal parallel grooves. 
When this was done, however, the dredger showed 
a certain tendency to drift over to the excavation 
already made, so that the full width of the excava- 
tion could only be obtained by leaving parallel 
ridges between the longitudinal cuts. The current 
has then to remove the ridges, which it may do 
or not. The dredgers of the Weser Company, 
Limited, had only one steam engine, the power 
being transmitted to all parts by the hair belts of 
the Rossendale Belting Company, of Manchester ; 
the comparatively quiet belt driving was very popular 
with the men. The work continued day and night, 
but the electric arc lamps had often to be extin- 
guished on one side, owing to complaints of the 
pilots, 

A good deal of experimenting seems to have been 
done with the hopper barges. Longitudinal chain 
girders at deck level were objected to, as they were 
supposed to hinder the movement of the boat or the 
chute, and the chain gear was in some barges placed 
on the sides. The hoppers had now no backbone ; 
a substitute had to be put near the keel, where it 
interfered with the ready flow of the marshy or 
sticky spoil. The interdict on the top girder was 
hence removed. It was further attempted to release 
the chains suddenly, so as to clear the barges very 
quickly, But as the chains were pressed by the 





earth against the walls of the vessels, when 
within the hold, the chains or steel ropes were, 
as an experiment, carried through the air chambers. 
Constructive difficulties, however, frustrated this 
attempted improvement. For the tugs, nothing 
better than ordinary steel hawser and Manilla ropes 
could be discovered. The centrifugal pumps of the 
dredgers would not last longer than a year and a 
half ; stones were separated by a grid with tri- 
angular bars. The pipes were iron pipes, } in. 
thick, with flanges at both ends; they were little 
worn by the sand, but could not stand any knocking. 
A good flushing with water always sufliced to keep 
the mass in flow. The connection with the dredger 
was effected by a length of floating pipes, buoyed by 
two wrought-iron cylinders, and joined by leather 
hose wound with wire coil ; joints made of cloth 
fibre or rope did not answer. Provisions were 
made against twisting and sharp bends. On the 
whole, these were successful, although S-bends did 
occur. The spoil evidently caused less trouble than 
Mr. Vering had to experience with his press dredgers 
on the Baltic Canal, to which we referred in our 
issue of July 26, 1895 ; but Mr. Biicking’s remarks 
are very instructive, as he speaks candidly of 
the difficulties and probable mistakes. In the last 
chapter he deals with the erection of the dams, 
and particularly with the fascines and mattresses. 
They were made of all kinds of bush, poplar ex- 
cluded ; fir trees were admitted to one-third of the 
whole bulk, provided the firs arrived in the green 
state. Well annealed and galvanised wire, 0.12 in. 
and 0.17 in. in diameter, were largely applied. 
The mattresses, as sunk one at the time, have a 
maximum length of 130 ft. and a width of 46 ft. 
They were towed down the river, seven miles some- 
times, and finally sunk from four boats, lying along 
both sides of the bush and held by 12 anchors, 
four on each side, the stern rope of the front boat 
being connected to the bow rope of the second boat, 
and two anchors in each longitudinal axis. The 
middle line of the mattress was marked, and its 
position in the river ascertained by means of posts 
fixed on shore. There is a good deal more of in- 
terest, especially in these last sections. The 
political transactions and the details of the scheme 
have a more local colour. We need hardly say 
that the publishers have done their best to make 
the volume worthy of its official character. 





NOTES. 
Oi Furet ror WaRsHIPs. 

A wRITER in a recent number of the Revista 
Nautica remarks that all the great naval powers 
have been experimenting with petroleum fuel. In 
1893 many of the Italian warships carried a supply 
of astatki to be used as an adjunct to their ordinary 
fuel supply, whilst many of the torpedo-boats were 
fitted to use it exclusively. England is stated to 
have made the most progress in this line, whilst 
Russia, to whom the matter is of special import- 
ance, owing to her enormous supplies of petroleum, 
comes second. The advantages of the liquid, it 
is stated, comprise a reduction in the weight 
and volume of combustible required for a given 
horse-power in the engines. An increased radius 
of action is thus obtained. The oil can, moreover, 
be stored, at least partially, below water-line, out 
of the way of shells. There is no fear of sponta- 
neous combustion of the oil, such as occasionally 
occurs with coal ; and being free from sulphur, the 
oil fuel is not likely to deteriorate the boiler shell or 
tubes. The operation of firing, so arduous with 
coal, becomes extremely easy with petroleum, and 
once the draught is properly adjusted, there is no 
stream of tell-tale flame from the funnels of the 
boat. The furnace doors can be kept closed, thus 
avoiding the rush of cold air on to the boiler which 
occurs every time fresh coal is placed on the furnace 
grate. The operation of ‘‘coaling,” if one may use 
the term, becomes also extremely simple, and can 
be carried out successfully in mid-ocean and in 
rough weather. The evaporative power of the oil 
is, weight for weight, superior to that of coal, and 
in practice 15.290 lb. of water have been evapo- 
rated from and at 212 deg. Fahr. with 1 lb. of oil, 
that theoretically due being about 20.5 lb. 


Tue GELLIVARA-OFOTEN RaILway. 

An influential Swedish syndicate has applied to 
the Swedish Government for a concession to 
build a railway of 1.435-metre gauge, intended for 
general traffic, between Gellivara and the Luossa- 
vaara and Kirunavaara iron ore fields and a point on 
the Norwegian frontier, close to the Lake Vassi- 


joure. The syndicate has also applied to the Nor- 
wegian Government for the building of a railway 
from the said point on the frontier to the Ofoten 
Fjord. The plan is, as regards the Gellivara- 
Luossavaara section, identical with that portion of 
the Lulea-Ofoten railway scheme which the Swedish 
Government sanctioned in the year 1888—in con- 
nection with the concession to the ill-fated Swedish- 
Norwegian Railway Company—whereas the plan 
for the Luossavaara- Vassijoure section is in accord- 
ance with a plan forwarded to the Government in 
1892. The cost of the section Gellivara-Luossavaara 
is estimated at 4,019,990 kr., or about 223,000/., 
and for the Luossavaara- Vassijoure section at 
10,900,000 kr., or about 605,000/. This sum, 
it is stated in the application, has been placed 
at the disposal of the syndicate by a bank, full 
faith being entertained as to the new railway being 
able to pay a good dividend through the freight on 
iron ore. This there is no reason to doubt, for 
according to thorough investigations carried on both 
this year and on earlier occasions, the Luossavaara 
and Kirunavaara iron ore deposits above ground 
are estimated at the immense aggregate of 250 to 
300 millions of tons, every foot worked below 
ground being estimated at a yield of some 700,000 
tons, all containing a high percentage of iron. The 
above scheme will establish a direct railway con- 
nection between the Bothnian Gulf and the ice-face 
Ofoten, on the west coast of Norway, and although 
the section Gellivara-Luossavaara is hardly neces- 
sary for the ore transport, since the Gellivara 
iron ore finds a natural outlet through the 
port of Lulea, which is nearer than Ofoten, and 
the Luossavaara and Kirunavaara, on the other 
hand, it is considered of great importance for 
the large Norrbotten district, with its great 
natural but hitherto unexploited wealth, that a 
railway should be established from the one coast 
to the other. In support of their application, the 
syndicate state that the former concession for 
this line was in the hands of foreigners, who also, 
to a great extent, opened the iron deposits, whilst 
the present plan is based upon Swedish capital, 
and the mines, to a great extent, have passed into 
Swedish possession. The annual export of ore 
from the above two ore fields is estimated at 
one million tons, and it is pointed out that the same 
steamers, which during four months, of the 
year carried 500,000 tons of ore from Lulea, 
might during the other eight months, when 
Lulea is closed by ice, be instrumental in carrying 
double that quantity from Ofoten, an arrangement 
which might greatly benefit Swedish steam owners, 
or rather a large Swedish steamer company, which 
might be formed in connection with the above 
undertaking. In order to guard the Swedish State 
against loss by the new line, through Gellivara 
ore under certain circumstances being exported that 
way, it is proposed to refund to the State any such 
loss of profit. So as not to prejudice the interests of 
the Gellivara Mining Company, an understanding 
has been arrived at between the owners of the 
Gellivara and the other mines. Should the 
Government not think it advisable to grant the con- 
cession as regards the Gellivara-Luossavaara sec- 
tion, the applicants are prepared to accept a con- 
cession leaving this portion in abeyance. 


Tue ENGINEERS’ DIsPurve. 


Unless wise counsels prevail, there is a prospect 
of a serious deadlock in the marine engineering 
trade. The origin, as is not infrequently the case, 
was simple ; and yet great questions are involved. 
Messrs. Dunsmuir and Jackson, engineers in Govan, 
had in their employ a non-union engineer ; and for 
reasons which are not quite obvious, the other 
operatives struck against his employment. Now 
there is an appreciable percentage of non-union 
men in the engineering trade ; they are as capable 
workmen as unionists, but on principle object to 
join the societies. To allow the unions to coerce 
such men is alien to the spirit of the law, and 
particularly to that lofty view of liberty which is 
so incessantly preached by the labour leader. 
Consequently Messrs. .Dunsmuir and Jackson in 
the first instance resisted the action of the men, 
refusing to discharge the workman who would 
not join the Amalgamated Society of Engineers. 
The Engineering Employers’ Association were 
forced to recognise the case, and, in conformity 
with the practice now followed, communicated 
with the Executive Council in London. The 





Cotncil decided against the men, and denied them 
the usual strike allowance, and herein consists the 
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dangerous element. Although this body, which is 
supposed to be supreme, thus determined to end 
the strike, it seems that both the Clyde and the 
Belfast workmen are supporting the strikers. Such 
insubordination is most serious, for the employers 
are steadily recognising that well-directed trade 
societies may be beneficial, and have themselves 
provided the necessary corollary in their own 
federation ; the executive councils of both bodies 
may negotiate terms in the event of any disputes, 
and each enforce the agreement mutually arrived 
at. But should either fail, as is suggested by the 
current dispute, the comparative efficiency of this 
arrangement must be affected. There is, however, 
the suspicion that the executive of the Amalgamated 
Society of Engineers more than sympathise with the 
strikers. Although much to be regretted, this is, 
in a way, not surprising, for chief organisers are 
always ready to deny personal freedom of action if it 
in any way affects their aspirations towards supreme 
power. They have arrived at a decision, yet have 
not enforced it. Fer several offences they have 
power to exact fines, and the insubordination at 
Glasgow should come within this scope. Yet no 
decisive action has been taken. The Federation of 
Employers have, therefore, been compelled to re- 
cognise the case as more than a merely local affair, 
and a meeting was held at Edinburgh on Monday, 
at which Sir Andrew Noble, K.C.B., of the 
Elswick Works, presided. The result has been 
communicated to the Executive Council of the 
Amalgamated Society of Engineers in London, the 
Federation being pledged ‘‘ to preserve freedom of 
employment both as regards society and non-society 
men,” and the Council are asked to give effect to 
its assurance that the men on strike at Messrs. 
Dunsmuir and Jackson’s would return to work. 
The employers have no wish to adopt stringent 
measures ; but it has practically been decided that 
unless the matter is thus settled the union engineers 
not only of the Clyde, but also of Belfast, Barrow-in- 
Furness, and the north of England, will be locked 
out, 25 percent. at a time, beginning at an early 
date, while non-union men will remain. After last 
year’s experience the Amalgamated Society of Engi- 
neers is scarcely in a position to fight, and it seems 
therefore that the firmness of the Employers’ 
Federation will result in the capitulation of the 
union. 





PrrRsonAt.—Mr. Charles Bright, F.R.S.E , is about to 
publish by subscription, through Mez:srs. Crosby Lock- 
wood and Oo., a treatise on submarine telegraph cables, 
their history, construction, and working. The price is 
two guineas to subscribers, and three guineas to non- 
subscribers.—The Carrod water softener of Messrs. L. 
Hugh Bristowe and Co., 47, Victoria-street. Westminster, 
has been adopted by the London County Council. 





Susrension Bripcks: Erratum.—In some of the 
copies of our last issue a type has dropped from the for- 
mula for the chain tension in the case of a cantilever 
stiffening girder, page 235, third column. It should read: 
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Tue Late Mr. WitiiamM SxHrpron.—We regret to 
have to announce the death of Mr. William Shipton, 
M.1I.M.E., the London representative of Sir William 
Armstrong, Mitchell, and , ab the age of 51 years. 
The deceased gentleman, whose health had been pre- 
carious for the past five years or so, had been 35 years in 
the service of the firm, of which 20 years were spent in 
London. He entered originally Sir William Armstrong’s 
Liverpool office, and was connected in an especial manner 
with the hydraulics department of the business, being the 
inventor of a successful type of coal-tipping plant. 


CATALOGUES.—We have received from Messre. Korting 
Brothers, engineers, 53, Victoria-steet, London, S.W., a 
copy of their new catalogue, containing illustrated descrip- 
tions of various adaptations of the ejector. Other ap- 
pliances for water lifting, ventilation, &c., are also in- 
cluded in the catalogue, which is well printed and strongly 
bound.—We have received from Messrs. C. W. Burton, 
Griffiths, and Co., of 158, Queen Victoria-street, London, 
E.C., a catalogue of modern cycle-making machinery, 
illustrating many — tools, recently designed for this 
important branch of mechanical industry. Perhaps the 
most interesting of these is the Garvin hub forming 
machine, which consists essentially of a sort of turret 
lathe in which the stock to form the hub is gripped in an 
adjustable clutch and operated on by a pair of broad 
tools formed to the profile of the finished article. The 
output claimed is startling, upwards of 350 pairs of hubs 
being turned out in 60 working hours. Other tools of 
almost equal interest are to found illustrated and 
described in this excellently got-up little catalogue. 











MISCELLANEA. 


A Launpry Exhibition was opened at the Agricultural 
Hall, Islington, on Monday last, and will be closed on 
Saturday, September 5. 


A limited company has been formed in Sweden for the 
purpose of working Dr. de Laval’s electric blast-furnace 
patents. The minimum capital is 15,000,000 kr. (833,0007. ), 
of which four-fifths are in preference shares, and the 
maximum capital is 20,000,000 kr. (1,111,000/.). The 
company is not to commence operations until the whole 
of the minimum capital has been paid in. 


The traffic receipts for the week ending August 16 on 
33 of the principal lines of the United Kingdom amounted 
to 1,811,231/., which was earned on 18,8794 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,740,514/., with 18,740} miles open. There 
was thus an increase of 70,717/. in the receipts, and an 
increase of 139} in the mileage. 

The Swedish and Norwegian Wood Pulp Manufac- 
turers’ Union held a meeting at Gothenburg on Avgust 17, 
when it was stated that the recent statistics, in connec- 
tion with the reduction in the output caused by want of 
water, more especially in Sweden, would be likely to 
cause a rise in the quotations. Several Swedish wood 
pulp factories had been lying idle for months for want of 
water. This has, also, although to a smaller extent, been 
the case with some Norwegian mills. 


An exhibition of samples of foreign goods which are 
displacing British manufactures in our colonies and pos- 
sessions, furnished, in response to Mr. Chamberlain’s 
recent despatch, by the British West Indies, is now open 
at the offices of the London Chamber of Commerce. The 
exhibition, which will doubtless assume larger dimen- 
sions as samples are sent in by other colonies, is to remain 
open to the public till September 5, and its contents will 
afterwards be transferred, wholly or in part, to the 
provinces. 

An important circular was issued last December by the 
London Chamber of Commerce, calling attention to the 
constant contravention of the Merchandise Marks Act, 
in the white lead trade. It was stated, forexample, that 
mixtures of foreign and English white leads were sold and 
warranted as genuine English, whilst adulterate samples 
were sold as genuine white lead. The Chamber asked 
importers, merchants, and manufacturers to assist them 
in checking these fraude, and as a consequence the leading 
white lead corroders have resolved to discontinue the use 
of the term ‘‘ Best” as a description for admixtures of 
white lead, and brand packages of such as “* Reduced.” 


The half-yearly meeting of the Manchester Ship Canal 
was held on Tuesday, at Manchester. The report, which 
was unanimously adopted, showed that the gross receipts 
from the canal exhibited an increase of 18,177/. as com- 
pared with the corresponding six months of the previous 
year. The weight of merchandise paying tolls which 
passed over the canal was 823,079 tons as against 600,100 
tons. Interest for the half-year on the first and second 
mortgage debentures, amounting to 44742/,, had been 
paid, but the interest payable to the Manchester Cor- 
poration, amounting to 112,500/. remains in arrear, in 
addition to the interest due at the close of the previous 
half-year, namely, 168,750/., making a total amount due 
to the corporation of 281, 2507. 


On the Norwegian island of Andén there are consider- 
able deposits of coal, which extend over an area measur- 
ing some 5 to 6 miles in the one direction and 3 miles in 
the other. Over thecoal is a layer of peat, and under the 
coal one come; upon solid granite. Between the layers of 
coal, sandstone is occasionally eome upon, as are also 
deposits of iron ore, slate, &c., which also may yield 
materials of value. Some 25 years ago, at the instance of 
the State, a number of borings were undertaken, but these 
researches were again abandoned, until some five years ago, 
when they were resumed by private initiative, an influential 
syndicate having been formed for that purpose. Subject 
to rational working having been started by the year 1901, 
and subject also to a percentage being paid to the State, 
the above syndicate has secured a concession for working 
these coal deposits, as to the value of which a full report 
may soon be looked for. 


An extraordinary incident is reported from Terre 
Haute, Indiana, by the city engineer, Mr. G. H. Simp- 
son, M. Am. Soc. E. A street of this town was paved with 
brick five years ago, the joints being grouted up. The 
work was done partly during the winter, being finished in 
early spring. The foundation consisted of broken stone 
8 in. thick, above which was a layer of sand 2 in. thick. 
At the end of last July, with the thermometer standing 
at about 100 deg. Fabr., a section of the pavement rose 
like an arch from its foundation, and though water was 
turned on to it and openings made to let out any possible 
accumulation of gas beneath, it maintained its position 
unaffected. Men were then put to work to repair the 
pavement, but hardly had they removed the swollen 
section when, with a loud report, another section of the 
pavement rose in a similar manner to a height of 7 in. 
to 9 in, 

Important railway contracts have just been let in South 
Africa, the Bechuanaland Railway Company, Limited, 
in which the Chartered Company holds a very consider- 
able interest, having within the last few days entered 
into a contract for the extension of the railway from 





Mafeking to Bulawayo. Palapye, the chief town of 
Khama’s country, will be reached from Mafeking by the | 
end of April, the Tati Goldfields settlement by September | 
next year, and Bulawayo by the end of that year. With | 
to railway communication from the east coast | 
to Salisbury, the contract for the construction of the 
section from Chimoio, the present terminus, to the Portu- 





guese frontier has been entered into. Nearly 40 miles of 
the earthworks and bridging are finished, and it is antici. 
pated that this portion of the line will be available for 
traffic early in 1897. The section from the Portuguese 
frontier to Umtali has also been contracted for, and 
Umtali will be reached by May of next year. The ling 
will then be continued to Salis bury as speedily as possible, 


The important power transmission pag to be in- 
stalled on the Rhone near Lyons will be worked on 
the triphase aap en the potential of the current being 
3500 volts. The three conductors are to be formed into 
a single cable, the whole being finally covered with lead 
and steel. The insulation is to be of prepared celluloid, 
rubber being excluded, and a resistance of 1000 megohms 
per kilometre as tested at the footy: and of 100 megohms 
as erected, has been specified. The low-tension distri. 
buting cables will be made on the same general plan, but 
will be designed for 115 volts. The contractors guarantee 
that after three years’ working the insulation resistance 
shall not fall below the figure named above. The trans. 
formers, to be made by Messrs. Schneider and Co., of 
Creuzot, are guaran not to reach a temperature of 
more than 140 deg. Fahr. after 12 hours’ working under 
full load. The efficiency will be 92 per cent. at full load, 
and 96 per cent. at half load for the smaller sizes, and 
somewhat less for the larger ones. Running light, the 
transformers are not to waste more than 5.5 per cent. of the 
total designed load in the case of 2000-watt transformers, 
nor more than 0.6 per cent. in case of the 100,000-watt 
machines. 


The Coal Producers’ Association of Upper Silesia has 
petitioned the Minister of Public Works to reduce the 
railway rates for the transport of coal from the Upper 
Silesian mines. The petition contains statistical evidence 
to show that during the first five months of the current 
vey the amount of English coal imported into Germany 

as increased by 119 per cent., as compared with the 
same period of last year. Ib is further proved that during 
the first five years of the present decade, the importation 
of English coal into the harbours of Stettin and Swine- 
miinde increased by 118.8 per cent., while the consump- 
tion of English coal in Berlin increased by 118 per 
cent. during the same period. The petitioners argue that 
could coal from Upper Silesia be substituted for English 
coal, the revenues of the Prussian railway administration 
would be increased by some half-million marks yearly, 
even if the present rates of transport were reduced. 
The reduction of the railway tariff between the West- 
phalian coalfields and Hamburg, itis urged, has ffe :tually 
checked the increase of the English coal trade at that 
port, and has vastly benefited the Westphalian coal pro- 
ducers. A similar result might be expected in the case 
of Berlin, were the transport rates between Upper Silesia 
and the capital to be reduced. 





WIvENHOE —Wivenhoe is becoming an important ship- 
building centre. Messrs Forrestt and Sons, Limited, 
have succeeded in developing something of a world-wide 
business. They have recently sent off a third stern-wheel 
gunboat for use on the Nile, and on Thursday they 
despatched an 80-ft. gunboat to Antwerp, where it will 
be shipped on behalt of the Spanish Government for 
Cuba. Messrs. Forrestt have, further, nearly completed 
seven pinnaces for the British Admiralty, a steam launch 
for Port Elizabeth, and three steam cutters for Chili. 





Tuer Farco ExecratcaL ComMpany.—It is announced 
that under the name of “The Fargo Electrical Com- 
any,” a large electrical and financial combination in 
New York and San Francisco, is shortly to come into 
active operation. The representative of the syndicate, 
Mr. A. Laver, is now in Eogland; Mr. Laver is an 
Englishman, who for many years has enjoyed a high 
reputation as an architect in San Francisco, Amongst 
other works designed and carried out by him, are the 
Capitol at Albany, the City Hall and Law Courts of San 
Francisco, and the Parliament Buildings at Ottawa. 
Home Raitway Competition.—A little sensation has 
been created this week by an announcement that a new 
line is being projected from Londonto Norwich. Accord- 
ing to the details at present afforded, the idea is to branch 
off from the Great Northern at Holloway, and to pass 
through Dunmow, Halstead, and Bury St. Edmund's to 
Norwich. The distance would be reduced by this route 
to about 100 miles, while the minimum distance at present 
is 1134 miles. This is not the first time that a direct line 
has been projected from London to Bury St. Edmund’s, 
but the question is whether the Great Northern is backing 
up the scheme now announced, if so, there is some chance 
of the line being carried out; but it is none the less a 
very doubtful project, as it would have to struggle with 
the Great Eastern for every shilling of revenue. The 
uestion is whether it would not be well for the Great 
astern to carry a line through the district proposed to be 
traversed, so as to strengthen its general position by estab- 
lishing, once for all, the most direct ible route. After 
all, Norwich and Bury St. Edmund’s do not contribute 
more than one-tenth of the general revenue of the Great 
Eastern, so that if the new line were made, the Great 
Eastern would still be left in possession of the bulk of its 
present business and connection. One of the dangers of 
the times, however, undoubtedly is the accumulation of 
idle capital, and the indisposition of capitalists to invest 
abroad. Unless some change takes place in both these 
respects, an increase of competition may be looked for 
among the great home railways. The Great Northern is 
about to feel this — sharply, as in a few months 
the Manchester, Sheffield, and Lincolnshire will open its 
extension to London; this extension must slice off an 
appreciable amount of Great Northern traffic. 
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PRESSURE BALANCE GAS EXHAUSTER. 
GWYNNE AND ©O., LONDON. 


CONSTRUCTED BY MESSRS. 
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WE illustrate on this page a type of gas exhauster 
recently introduced by Messrs. Gwynne and Co., of the 
Brook -street Works, Holborn, London, which is 
claimed to work with exceptional smoothness. The 
peculiarity of the machine is that there are two com- 
pressing chambers, one inside the revolver and the 
other external to it. The greatest widths of the 
chambers occur at points directly opposite each 
other, thus balancing the load on the revolver, 
and at the same time equalising the gas pressure, 
so that a water guage attached to the outlet port 
is very free from fluctuation. The construction of the 
exhauster will be readily understood on reference to 
Figs. 1, 2, and 3, from which it will be seen that it 
consists of an outer casing bored truly cylindrical 
inside, and fitted at each end with covers having 
bearings arranged in them for the revolver spindle, 
Fach of these covers has projecting from it towards 
the middle of the exhauster a cylinder, as shown in 
Fig. 1, and the three slides with which the revolver is 
packed remain always in contact with the outer sur- 
face of this cylinder and the inner surface of the 
casing, as shown in Fig. 2. The revolver shaft is 
placed, it will be seen, eccentrically to the casing, 
so that as it turns the slides move up and down in 
suitable slots cut in the revolver. Referring, in the 
first place, to the outer compressing chamber, the gas 
enters at a port shown to the right in Fig. 2, and 
following the direction of the arrows, is delivered 
through a second port on the left. At the same time 
a portion of the gas passes, through a port near the 
cntrance, to the cover, as shown by the arrowin Fig 3, 
and through an opening in this cover to the inner com- 
pressing chamber, being delivered through a port in 
the opposite cover leading to the outlet shown in 
Fig. 2, These exhausters can be driven direct by a 
steam engine fitted on the same bedplate, no belting 
being required. 





TEMPERATURE ADJUSTMENT FOR 
SURVEYING CHAINS. 

WE illustrate on this page a pair of handles for a 
chain, in which arrangements are made for easily 
adjusting the length of the chain for variations in 
temperature, as well as for making the usual correc- 
tion when comparing it with a standard chain at the 





ape of a day’s work. This latteradjustment, which 
18 a small one, can be effected at either handle, by turn- 
ing with a tommy a right and left hand screw, which, as 
will be seen from our engraving, connects the handle 
to its shank. The temperature adjustment is 
made by rotating the milled head shown in the longer 
of the two handles, so as to bring an arrow serving as 








fiducial mark opposite the proper temperature as 


engraved on the scale shown. The handles, which 
are known as Littlejohn’s patent, are made by Mr. W. 
F. Stanley, of the Great Turnstile, London, W.C. 





BROOKE’S VALVE RESEATING TOOL. 

WE illustrate on this page a valve reseating machine 
made by Messrs. Charles Winn and Co., of the St. 
Thomas Works, Granville-street, Birmingham, to the 
designs of a seagoing engineer. As will be seen from 
Fig. 1, the tool comprises a crossbar carrying the feed 
screw, by means of which the tool is noved down to its 
work; the bar is fitted at the ends with |_-pieces, which 
can be bolted to the flange of the valve casing, thus 
securing the tool in place. The distance between these 
L-pieces can be adjusted as required by the double 
nuts at each end of the crossbar. The tool post has a 
































centre formed in its upper portion to take the coned 
end of the feed screw. Externally it is made hexa- 
gonal for a short distance, to take a spanner, by means 
of which it is rotated, whilst at its lower end it is 
slotted for a knife tool which is secured in place by a 
key as shown. A guide for centring the tool can be 
screwed to the bottom of the tool bar, Figs. 1 and 2. 
For star ribbed valve seats the steady pins shown in 
Fig. 4 are substituted, and fit into the central hole 
left in the seating for the underside spindle of the 
valve. A set of spare guide discs is shown in Fig. 3. 





American EvxEctric Locomorives.—An electric locomo- 
tive for hauling mine cars, recently built by the Baldwin 
Locomotive Works for the Crozier Coal and Iron Com- 
pany, has been brought into use at the mines, The 
engine, which weighs 19 tons, is capable of hauling a Joad 
of 160 tons up a grade of 105 ft. per mile, which is equi- 
valent to 40 mine cars of 4 tons each. The Baldwin 
works are now building another locomotive for the Golden 
Sceptre Mine Company, at Bonita, Montana. It is to 
weigh 13 tons, the power being supplied by two 50 horse- 
power Westinghouse motors, 








H.M.S. ‘‘ VENUS.” 


Tus second-class cruiser is the latest addition to 
H.M. Navy. In May, 1894, the Admiralty ordered 
six of the class—being an improvement on the Talbot 
class—and the Fairfield Shipbuilding and Engineering 
Company, Limited, were successful in securing the 
contract for the Venus and Diana, the Barrow Com- 
pany and the London and Glasgow Company also 
securing two each. The principal dimensions are as 
follow: Length between perpendiculars, 350 ft. ; 
breadth, extreme, 54 ft.; displacement, 5600 tons. 
The hull is built of Siemens-Martin steel throughout, 
to Admiralty requirements, on the usual principle 
adopted in warship construction. She has a cellular 
bottom extending the full length of the engine and 
boiler spaces, and before and abaft these the water- 
tight flats of the magazines, &c., continue the double 
bottom right to the stem and stern. Under the pro- 
tective deck, side compartments for the full length 
of the boilers are utilised for stowing coal, and 
additional cross - bunkers are introduced at each 
end of the boiler-rooms, thus giving a complete 
casement of coal round each set of boilers. The hold 
is subdivided by longitudinal and transverse bulk- 
heads into numerous water-tight compartments, the 
number of water-tight doors having been reduced to 
a minimum, and all being worked from the main 
deck as well as from below. The sternpost, struts, 
and stem are of phosphor-bronze, all made and finished 
complete on the company’s premises. The vessel has 
a ram stem, and the structure behind is especially 
strong and efficiently connected to the general frame- 
work of the vessel, with a view to the contingency of 
ramming. The rudder, also of phosphor-bronze, is of 
the balanced type, and controlled by Harfield’s com- 
— gear below the protective deck. The vessel 

ing intended for foreign service and long cruises at 
sea, in which the maintenance of a uniform speed 
becomes essential, she has been completely covered 
to above the load-water line with teak of a mini- 
thickness of 34 in., and coppered. To secure steadi- 
ness of gun platform, so necessary in a vessel intended 
for war purposes, bilge keels extending for about 
half the vessel’s length have been fitted. 

The protection of the vessel consists of a curved 
deck extending from stem to stern, ranging from 
3 in. to 14 in. in thickness, covering the whole 
of the propelling and steering machinery, boilers, 
magazines, &c. In addition, the engines are protected 
by an armoured citadel of Harveyised steel, giving 
protection from raking fire. The reserve bunkers are 
on the protective deck, over the machinery space, 
and whilst affording a water-line belt of coal protec- 
tion, they being subdivided into water-tight compart- 
ments, give additional security in the event of damage. 
An armoured —— tower of Harveyised steel is 
placed forward, fitted up with the usual means of 
navigating the vessel and directing operations while 
in action, the whole of the connections for which are 
protected by a steel tube extending to the protective 
deck. The whole of the Harveyised steel armour in 
this vessel has been supplied by Messrs. William Beard- 
more and Co., Parkhead Steel Works. An additional 
director tower is provided at the after end of the vessel 
for operating the torpedoes, and conning bridges are 
fitted both at the fore and aft ends for navigating the 
vessel under ordinary conditions, with the usual com- 
passes, steering wheels, &c. Three search lights are 
operated from these bridges, and the vessel is fitted 
with a complete installation of electric light. 

The coal capacity is nominally 550 tons, but provi- 
sion has been made for carrying a greater quantity if 
necessary. The magazines and shell-rooms are of ample 
capacity, and are conveniently situated for working 
the quick-firing guns, special gear being supplied for 
manipulcting the ammunition. The ventilating and 
pumping arrangements of the vessel are on the usual 
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elaborate scale observed in ships of this class. The 
accommodation for the officers and crew is of an ample 
nature, the latest fittings being provided. The com- 
plement of men and officers reaches 450 all told. Her 
armament consists of five 6-in., eight 4.7-in., and eight 
12-pounders, all quick-firing guns, and a number of 
smaller machine guns, The guns are all protected by 
extra thick shields. Two submerged torpedo tubes 
are fitted forward, and one discharging above water 
aft, capable of working the latest pattern torpedoes. 
The ship has two masts, fitted with military tops for 
working machine guns, and rigged with fore-and-aft 
steadying sails. A signal yard is fitted on the fore- 
mast as well as the new multiple fibre signal lamp at 
the masthead. 

The propelling machinery consists of two sets of 
triple-expansion engines fitted in two separate engine- 
rooms, each set having three inverted cylinders driving 
three cranks. The high-pressure cylinders are 33 in. 
in diameter, the intermediate-pressure 49 in. in dia- 
meter, and the low-pressure 74 in. in diameter, and 
each is adapted for a stroke of 3 ft. 3 in. The cy- 
linders are all independent of each other, each being 
fitted with a liner of cast iron, and jacketed with 
steam, The covers are of cast steel. Piston valves 
are fitted to the high-pressure cylinders, and double- 
ported flat slide valves are used for the intermediate 
and low-pressure cylinders, and all are worked by 
double-eccentric and link-motion gear; balance cy- 
linders and compensating rings being fitted to the flat 
slide valves. The reversing engines are of the all-round 
type, with worm and wheel gear, and all the re- 
versing levers have a slot with an adjusting screw 
to allow of variable expansion in the cylinders, as may 
be required. The back columns are of the split type, 
of cast iron, and fitted with separate guide faces. The 
front columns are of forged steel, the engines being 
arranged with the starting platforms amidships. The 
main condensers are placed in the wings, and are sepa- 
rate brass castings fitted with solid-drawn brass tubes, 
the outside of which forms the condensing surface. 
Circulating water is supplied by two large centri- 
fugal pumps of cast brass, each worked by an inde- 
pendent engine, one in each engine-room, and ar- 
ranged with a cross connection, so that either or both 
condensers can be supplied with water from either 
pump. The main feed, auxiliary feed, bilge and fire 
engines are all independent of, and separate from, the 
main engines, and are all arranged on the centre-line 
bulkhead, steam being supplied by a special line of 
piping used for auxiliary purposes only. Auxiliary 
condensers of cast brass, similar to the main con- 
densers, are fitted for condensing all the exhaust 
steam from the auxiliary engines. These condensers 
are each fitted with asuitable circulating and air pump. 
The crank, thrust, and propeller shafting is hollow, and 
was supplied by Messrs. Sir Joseph Whitworth and Co. 
It has been forged of their fluid-pressed steel. Thecrank- 
pins are fitted with centrifugal lubricating apparatus. 
Each propeller is fitted with three adjustable blades, 
which, together with the bosses, are of gun-metal. A 
feed-water filter is fitted between the air pump and 
feed-water tank, to prevent grease and other impuri- 
ties reaching the boilers, 

The boilers are single-ended cylindrical, each with 
three corrugated furnaces, and are arranged in two 
water-tight compartments, four boilers in each, and 
adapted for a working pressure of 155 lb. The 
main steam pipes are so arranged that the steam 
from the boilers in either boiler - room can be 
used for the engines in either or both engine-rooms. 
Fans and engines are fitted to supply air to the stoke- 
holds, and they are so arranged that the boilers can be 
worked either with natural draught or with closed 
stokeholds and forced draught. 

Notwithstanding the protracted strike of engineers 
last year, which affected both ship and engine work, 
the Fairfield Company handed the Venus over to the 
Admiralty ventas in advance of the contract 
date. The vessel was taken to Chatham Dockyard to 
be coppered, &c.; and the Admiralty officials have 
just completed a series of trials of a very exhaustive 
character with highly satisfactory results. 

The following are the particulars of the trials : 


Four Hours’ Forced-Draught Trial. 
Port. Starboard. 
Mean indicated 
horse-power 4831 4913 
ean revolu- 
tions... . 148.4 145.9 mean for both 146.15 
Mean vacuum= 25.65 26.09 


The boilers gave an ample supply of steam, the 
mean boiler pressure being 145 lb. 


Eight Hours’ Natural-Draught Trial, 
Port. Starboard. 
Mean indicated 
horse-power 4136 4068 
ean revolu- 
tions... aso Adee 
Mean vacuum 26.2 
The steam pressure was 150 lb., and never varied 
more than 5 lb. during the eight hours. 


collective 9744 


collective 8204 
136.6 mean for both 136.9 
25.6 





Thirty Hours’ Coal Consumption Trial. 
Mean collective indicated 


horse-power ... ; 4876 
Mean revolutions be «ss §«=«- MB 0B 

» vacuum ... ive se 26.85 
Coalconsumption ... ... 1.60 1b. per I.H.P. 


The consumption of coal, 1.60 lb. per indicated 
horse-power per hour, is a remarkably economical 
result, and less than all other ships of the same class 
that have yet been tried. Of the six vessels ordered 
from private yards in May, 1894, the Venus is the first 
to be delivered, and in the course of a week or two the 
sister ship Diana will be ready to be handed over to 
the Admiralty. 

During the official trials the Venus was commanded 
by Captain Albert B. Jenkings, in charge of the Med- 
way Dockyard Reserve, and the Fairfield Company was 
represented by Mr. Sharer and Mr. Gracie. 





INDUSTRIAL NOTES. 

THE preparations for the Trades Union Congress to 
be held in Edinburgh are pretty well complete; the 
delegates have, in most cases, been elected by the 
various societies, and the resolutions have been 
assorted, classified, andarranged. The composition of 
the Congress has been restricted, so that many, if not 
most, of the older leaders will be absent—all, in fact, 
except those who occupy official positions in the 
several unions, The attendance is strictly limited to 
bond-fide representatives of the unions, with the quali- 
fication as defined in the last standing orders. There 
is now a chance of seeing what the so-called practical 
men will do under the newer conditions. There is only 
one nomination for the secretaryship, that of the pre- 
sent holder of the office; but there are 24 nominations 
for the Parliamentary Committee, only 12 members 
being required. There are a few leading points in the 
programme, namely, an important set of resolutions 
on the fair wages question, with the demand that all 
firms which do not, or are said not to, carry out the 
resolution of the House of Commons, shall be termed 
‘*blackleg ” firms, and shall not be allowed to 
tender. Another set of resolutions are protective 
in policy, that is, they complain of foreign competi- 
tion, and demand something like tariff duties by way 
of retaliation. Another set deals with the socialistic 
resolutions of past congresses, and will be provoca- 
tive of a fight. Then there are the resolutions for 
creating a Parliamentary fund for the election of 
labour candidates to Parliament. The programme 
does not strike one as very wisely drawn, for the 
points in it are full of debatable matter, liable at any 
moment to lead to recrimination. 


The Amalgamated Society of Engineers is able to 
report ‘‘ that the same unwonted activity exists in the 
trade as was reported last month.” The returns show 
that the total membership has now reached 83,980, of 
whom 6649 were in receipt of benefits, namely, 2067 
on donation, 1827 on sick benefit, and 2755 on super- 
annuation allowance. The last named represent the 
inevitable, as the result of old age and long member- 
ship. But the figures for the two first benefits are very 
encouraging, for the out-of-work members have fallen to 
a tolerably low level, while those on the sick list show 
that the conditions of health largely depend upon 
regular and remunerative employment. The total cost 
of all benefits has fallen to 94d. per member per week, 
or about one-half the full total contributions, The 
members have voted a levy of one penny per member 
to supply banners for the use of the society on occasions 
of demonstrations, celebrations, &c., and a vote is being 
taken for a levy of 3d. per member for assisting other 
trades engaged in labour disputes, and for the purpose 
of aiding the appeal in the case of the Glass Bevellers’ 
Trade Union against the decision in the law courts as 
regards picketing. Legal opinion is adverse to an 
appeal to the House of Lords until the case of Flood v. 
Jackson is finally disposed of, which raises an im- 

rtant issue. In the case of the Glass Bevellers it is 
stated that the facts are not quite similar to those in 
the case of Temperton v. Russell and the one above 
named, and therefore an appeal is very important. 
The society has elected its seven delegates to the 
Trades Congress. The condition of trade in the Aus- 
tralian colonies is still far from good, many members 
being unemployed. The strike in South Australia 
‘‘ended in a draw,” but the masters will pay the 
minimum wage asked for upon demand—that is, where 
the state of trade is sufficiently encouraging. The 
state of trade in Canada and America is also far from 
good, the total unemployed being about the same as 
given in last report. A strike is reported against the 
Armour Packing Company, in Kansas, U.S., by the 
firemen, and anchor labour unions, and the men are 
appealing for the help of other unions to fight the com- 





mad It is stated that the law courts of the State 
ave decided that it is illegal to ‘‘ boycott” the com- | 
pany, but the men declare that the boycott is their | 
only weapon against the monopolists complained of. | 





There is little change in the situation of affairs in 


the engineering trades throughout Lancashire, except 
perhaps that the pressure is somewhat less owing to 
the usual holiday season, which is now quite an insti- 
tution in Lancashire, in all the textile trades especially, 
and in most other industries also, though, perhaps, to a 
less extent. All branches of the engineering ‘trades 
are well supplied with work, and the number of un- 
— has sensibly diminished in nearly all cases, 
and in most districts. In the Manchester and Salford 
district out of 6152 union members only 106 were un- 
employed under all the sections of donation benefit. In 
Oldham, out of 2150 members, only 30 were on dona- 
tion. In Bolton, out of 1793 members, only 30 were 
on donation. In many districts there were either very 
few or none ondonation. Inasmuch as men on dispute 
are often included in donation benefit, the proportion 
is very small indeed. Moreover, the prospects are 
good, so that there is every probability of the propor- 
tion of men out of work decreasing to a lower per- 
centage still. Fortunately the dispute at Bolton has 
terminated by the acceptance by the men of the em. 
ployers’ offer, which acceptance was by a ballot of the 
members. The outlook from an industrial point of 
view, as regards disputes, is not discouraging. There 
were some partial indications of possible disputes aris- 
ing, but the ready way in which negotiations have 
been entered upon seems to point to peace and 
prosperity. It is always difficult to predicate what 
may happen, especially in labour questions, but the 
storms that arise are not usually so sudden as to be 
without absolute warning ; and the signs of disturb- 
ance at present are few, indeed very few. In the iron 
trades business has been quiet, but old contracts have 
been noiselessly replaced, and makers have been able 
mostly to maintain the old rates. In the finished 
branches orders come forward freely, which keeps the 
manufacturers fully employed, and the steel branches 
continue steady. In all respects the state of trade is 
encouraging. If fortunes are not made so rapidly as in 
some former years, there is a progressively quiet pro- 
sperity ; the men are mostly in full work, with fairly 
good wages. 

In the Wolverhampton district the holiday season 
of rest and recreation is being felt by lessened pres- 
sure, but the inquiries are very numerous, and the 
outlook is good. Makers of finished iron are fairly 
well supplied with orders and specifications for early 
deliveries to keep all the works in full swing; and 
home merchants, who had been rather holding back 
with the dim hope of easier prices, are sending in 
orders for bars, rods, thin strip and sheet iron, to 
replenish their greatly reduced stocks. There is also 
a brisk demand for plates, angles, and other kinds of 
iron for making up and constructive purposes for the 
district, the requirements being far above the average. 
There is also a moderate demand for best bars, but 
the bulk of the orders are for merchant bars, or 
medium qualities. Common unmarked bars are in 
good request, and also black sheets, heavy lots of the 
latter being bought up by galvanisers. Some heavy 
orders have come from Australia of late, and there are 
expectations of a good trade with Japan, while India 
and South Africa are dealing largely in railway iron, 
roofing sheets, and other material. The steel trade 
continues to be active, but there are complaints of a 
small margin in the prices. The engineering branches 
are so well supplied with work that only one union 
member is returned as being on donation benefit, and 
that one a fitter. Bridge and girder constructors, 
and all the heavier hardware trades, are busy, and 
there is a general absence of acute labour disputes. 





In the Birmingham district a quieter tone has been 
manifest, but this is chiefly due to seasonal pecu- 
liarities, and not to any falling off in trade. As 
regards the engineering branches of trade, out of 1190 
members in the Engineers’ Society, only nine were on 
donation from all causes, so that the percentage 1s 
almost nil. In most of the other branches of the iron, 
steel, and metal trades the men are fairly busy, in 
some very busy, working overtime. The best of it is 
that the prospects are good all along the line, without 
an exception. There are no serious labour struggles. 





The dispute at Messrs. Thornycroft’s engineering 
works at Chiswick did not end with Sir Benjamin 
Baker’s award, or rather it broke out again subse- 
quently to that award. The boilermakers were the 
aggrieved party, and they struck against the interpre- 
tation of the award apparently. Some negotiations 
have been going on with the view to a settlement, and 
it was stated at the close of a long conference, lasting 
some hours, that the basis of a settlement was gene- 
rally arrived at, subject to a general understanding as 
to the interpretation of the recent award. It is a 
great misfortune for all parties that these internal dis- 
putes between the members of different unions should 
interfere with the peaceful prosecution of industry, and 
especially when those unions proclaim themselves 
favourable to arbitration, not only for industry, but 


‘between nations. Moreover, the Trade Union Con- 


gress formulated certain resolutions on the subject of 
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internal disputes which ought to have some weight. 
The Engineering Trades Federation also drafted a 
series of resolutions on the same subject, referring all 
such disputes to arbitration. But in these matters 
theory and practice are often opposed. 


For a considerable time past the engineers have been 
busy trying to level up wages in the districts which 
have hitherto been underpaid, that is, below what is 
being paid in near or surrounding districts. Some- 
times, however, such low levels are not tested by any 
immediate locality, but by the rates in similar large 
towns where the industry is carried on. Leeds has 
been regarded as an underpaid town for years past, 
and the fact is patent in comparison with Manchester. 
Some time ago efforts were made to level up the rates, 
and some negotiations followed. As no agreement 
could then be effected, the men threatened to strike. 
Further negotiations then took place, with the result 
that the engineering firms have agreed to advance the 
wages 2s, per week, which advance dates from last 
week. It is computed that over 3000 men will be 
benefited by the increase, which in the aggregate will 
represent 300/. per week on the wages sheet. 





Industrial questions are a little unsettled and un- 
certain in the Clyde district, both as regards the 
engineers and the boilermakers and iron ship builders. 
As regards the engineers, matters look as if they were 
drifting towards a big dispute, and possibly a lock- 
out, The employers seem to think that the local men 
are at the bottom of it, and that they are not dealing 
quite frankly with the question, either as regards the 
employers or the council of their union. The 
boilermakers and iron ship builders and others seek 
an advance of ls. advance on time rates, and 5 per 
cent, advance upon piece rates. A conference was 
held to consider the question, but after sitting for 
some time it ended without result. The men refuse to 
accept the employers’ offer, while the employers demur 
to the demand of the men, and so the conference broke 
up without even fixing a date for a resumption of 
negotiations. This may not mean a rupture, and pro- 
bably the council of the union will reopen the question 
in some form, but there is a feeling of suspense at 
present in the district. Perhaps neither side is very 
keen just now, as the holiday season is in full swing, 
and men are seeking recreation and rest. When these 
holidays are drawing to a close there will be greater 
anxiety to avoid a contest, which may altogether dis- 
locate the trade of a large district. Fortunately, the 
society usually work fairly well with the employers, 
especially of late years, so that there is some little 
guarantee for peace, if a rupture is averted with the 
engineers, In any case a strike just now would be 
deplorable for all parties. 





Mr. Justice Grantham was reported to have said, 
when dealing with a case which came before him, that 
men who became trade unionists behaved ‘‘ like 
brute beasts.” The language was taken for granted, 
and the judge was denounced in the late Congress, in 
numerous speeches by labour leaders, and at the last 
delegate meeting of the London Trades Council a re- 
solution was passed protesting against the language. 
The case in question was the action of Wernan v. the 
Furnishing Trades Federation. The secretary of the 
London Trades Council sent a copy of the resolution to 
Mr, Justice Grantham, who, in acknowledging its 
receipt, says that ‘‘ he never said anything of the kind 
as stated. His remark has been distorted.” There 
has been a pitiable waste of energy, language, and 
anger in denouncing the ‘‘ remarks ” of a judge, which 
remarks, in the sense attributed to him, were, he states, 
never used. No one seems to have thought of inquir- 
ing whether the report was true; it was taken for 
granted, only to discover that there were no grounds 
for the accusation. 


The long pending dispute in the building trades in 
Dablin is nearing a termination. The master builders 
have conceded 4d. per hour to the bricklayers, and 
reduced the working hours from 57 to 54 hours per 
week, thus bringing the bricklayers into line with other 
branches of the building trades as regards the hours. 
The settlement was effected at a conference presided 
over by Archbishop Walsh. Among other matters 
agreed upon were the conditions of apprenticeship, by 
which the term is increased from six to seven years. 
Chere is not a town in England where the apprentice- 
ship system can be enforced, and it is very doubtful 
whether a term of seven years can be rigorously en- 
forced in Dublin. The masons and plasterers have 
still to be dealt with, but a large number of labourers 
will be set to work forthwith by the arrangements thus 
= ye ase bricklayers. 

e strike of house carpenters and painters at Ports- 
mouth, which had saat team the fegianing of May 
to the end of last week, terminated by the men re- 
suming work on the old terms, The men struck for 
an advance in wages, which the masters refused to 
concede. So that, after nearly four months of idle- 
hess, the men have Icst the day, and the unions in- 





volved have spent a considerable sum of money to no 
purpose. 


Reference was made in these ‘‘ Notes” some time 
ago to a movement amongst the ‘‘ master tailors,” and 
the proposals for the formation of a union. It was re- 
garded as a very curious development of trade 
unionism at the time, but very little has been heard of 
it from that date till the present; it is now, how- 
ever, developing after its own fashion, much on the 
same lines as a workmen’s union in the same trade. 
The ‘‘ master tailors” here meant are those who take 
work in the bulk from the wholesale clothiers and 
larger shops, and make up the material in workshops 
of their own, hiring the workers, male and female, 
to perform the different parts of the work. It is 
stated authoritatively that the journeymen and these 
small masters are co-operating to the same end, an 
alleged dispute between the workers and the employers 
being denied. The competition between the middle- 
men had become so keen that the masters could get 
but little profit, and that profit was mostly obtained 
by screwing down the prices of the several sections 
of the workers. Most of the persons engaged in the 
industry, masters and employés, male and female, are 
Jews and Jewesses, and a large proportion of the work 
is done in Houndsditch, Whitechapel, and adjoining 
districts. Garments ordered in the West End and 
other well-to-do districts of the metropolis, are made 
up in the East End, amid the squalor of the poorest 
and most densely crowded districts. The prices paid 
for the work are so paltry, that they recall the ‘‘ Song 
of the Shirt,” by Thomas Hood, many years ago. One 
example is given of the prices paid : A man’s ‘‘ Alfred 
jacket,” with ivory buttons, two buttons in cuffs, 
edges narrow stitched, three flaps to pockets, all well 
finished, with padded chests, the seams to be sewn 
with best linen thread, the price being 1s.! It is said 
that such a jacket could not be done under 12 or 13 
hours, and the workman had to find the best linen 
thread. The jacket was for a West End shop. The 
masters and their employés are combining to raise the 
price of these and all other articles. The sweating 
master of the East End is sweated by the richer 
clothier and master of the West End, but the cus- 
tomer has usually to pay a fair, not to say a high, 
price for the article. Probably most people would be 
startled if they only knew what was paid for the 
clothes they wear, that is, for the making up of the 
several articles. 








Two more or less authoritative statements have 
recently been made with respect to the condition of 
affairs in the mining districts covered by the Fede- 
ration, and as to what may be expected to ensue in 
consequence of the break-up of the Conciliation Board. 
Mr. S. Woods thinks that there will be no change, 
that things will go on as they were. There are no 
indications of any attempt at a general reduction in 
wages by the coalowners, but should there be, both 
Mr. Woods and Mr. B. Pickard, M.P., state that the 
men will resist it to the utmost. With respect to the 
reasons for the demand of a 10 per cent. reduction, 
Mr. Pickard says that the low level of prices is caused 
by the competition of coalowners within the Fede- 
ration area, not by competition from the outside. 
But in any case, the price of coal must be settled 
by consumers and sellers; the men will not con- 
sent to any reduction in their wages. It is stated 
that the coalowners are at loggerheads over the ques- 
tion, were at loggerheads even at the meetings of the 
Conciliation Board. These differences, Mr. Woods 
thinks, are and will be favourable to the men. Mr. 
Pickard declares that the statements about the lessened 
output are exaggerated; in some districts nearly 
full time has been worked. The figures given by the 
Labour Department fully bear out this statement. 
The output is very large, even though short time is 
occasionally worked at some of the collieries. But 
there is another reason why in the present state of 
trade the demand is not equal to what it was 
from 1870 to 1874. There have been great economies 
effected in the use of fuel ; some of the steamships of 
recent construction use less by one-half than was 
formerly used for the same power. Then also the 
output per man when in full work is greater by 
reason of greater facilities. But what is most im- 
portant to the mass of consumers is that there is no 
reason whatever for raising the price of coal, in so 
far as the cost of getting and of transit is concerned. 
But the merchants are on the alert to push prices u 
wherever and whenever they can. Coal is not lessene 
in price in London, though somebody is better off by 
over ls. per ton by the abolition of the London coal 
duties. 

Matters are uneasy with the dockers, both in London 
and at Antwerp. At the latter place the chief officer 
of the Dockers’ Union was arrested, and detained 
for some time, and was then cautioned to make 
himself scarce, by returning to London. In the 
neighbourhood of the London Docks strong speeches 


‘have been made about a general strike, not only in 





Britain but on the Continent, and things would appear 
to look ominous. 





The Scotch miners are proposing to prepare for a 
eneral movement in favour of higher wages, and 
Taseete meetings have been held with the view of 
organising for that purpose. 





THE NIPPON YUSEN KWAISHA. 

WE learn from the Japanese journals which have re- 
cently come to hand, that according to the reports pre- 
sented at the annual meeting of the chief Japanese 
shipping company, the Nippon Yusen Kwaisha, not 
only have the affairs of the company flourished in the 
past, but that steps are being taken for the extension 
of the business in the immediate future. 

At the commencement of the half-year ending 
March 31 last, the number of the company’s steamers 
requisitioned for the public service was 49, and as time 
went on these were gradually released, until at the 
end of the period it had fallen to16. During the recent 
war with China many of the steamers had remained at 
sea beyond the ordinary limit without repairs, and 
some of them had been subjected to very rough usage, 
and consequently a considerable number had to be 
thoroughly overhauled. The vacancies caused by 
docking so many steamers were filled by chartered 
vessels, of which 15, with an aggregate displacement 
of 31,592 tons, were at one time inemployment. The 
quantity of goods shipped in the steamers of the com- 
pany during the period under consideration consider- 
ably exceeded that during the corresponding period of 
the preceding year, but owing to a general fall in 
rates of freight, resulting from the sudden increase of 
steamers engaging in the marine transport after the 
war, the receipts did not show a proportionate aug- 
mentation, the rate of freight per ton from October, 
1894, to March, 1895, being 3.50 yen ; between April, 
1895, and September, 1895, 3.662 yen; and between 
October, 1895, and March, 1896, 3.22 yen. (Between 
the dates mentioned the average value of the yen may 
be taken at 2s. 3d.) Increase of competition is thus, 
of course, producing the same results in Japan as in 
other parts of the world. 

The number of services undertaken by the com- 

any’s steamers during the half-year, and the total 
ength traversed, were as follows: 678 services, of 
which 116 were undertaken by chartered ships ; and 
652,719 nautical miles, of which the chartered ships 
steamed 157,846 miles, The regular foreign services 
undertaken by the company’s steamers were the 
Bombay-Yokohama, the Yokohama-Shanghai, the 
Kobe-Manilla, the Kobe-Vladivostock, the Kobe- 
Tientsin, the Kobe-Newchwang, the Hong-Kong- 
Vladivostock, and the European line. The directors 
of the company point with pride to the extent of their 
operations, and state that when the proposed develop- 
ments are carried out, steamers flying the flag of Japan 
and the company’s colours will be seen in every im- 
portant harbour throughout the world. They say that 
to occupy such an extensive field should be a source of 
pride to the company, for though surpassed by others 
in point of capital, it is equalled by only a few, and 
probably not surpassed by any, in respect of extent of 
business. Moreover, they are able to show very 
handsome dividends as the result of their work. 
For the half-year under consideration, after carry- 
ing forward a balance of 314,000 yen to the next 
account, they are able to pay their shareholders 10 
per cent. on their investments, which at the present 
time is a very handsome return. Special accounts are 
kept for the ships requisitioned by Government and 
large depreciations made on the amount of the capital, 
so that, so far as can be gathered from the accounts, the 
business seems to be on a sound basis. 

A fortnight after the ordinary meeting of the com- 
pany, an extraordinary general meeting was held for 
the purpose of increasing the capital from 8,800,000 
yen to 22,000,000 yen, and the proposals of the directors 
were adopted with the unanimous approval of the 
shareholders. The enlarged capital is for the purpose 
of carrying out the five foreign services which the com- 
pany contemplates, namely, one to Europe, one to 
Australia, and three to the two continents of America, 
To carry on all these services more than 30 steamers 


-will be necessary, on the construction of which more 


than 40 million yen must be expended. For the 
European service six steamers, either owned by the 
company or chartered by it, are now used, pending the 
construction of six special steamers, combining great 
cargo-carrying capacity with good nger accom- 
modation. Experience has already shown that one 
service per month on this line is insufficient, and 
arrangements will be made to have it fortnightly. 
Hence six more steamers are required. These are to 
be of 5800 tons displacement, capable of attaining a 
speed of 14 knots, and the 12 will cost about 8,694,336 
yen. The American service is intended to constitute 
a trunk service between the eastern and western 
hemispheres, by effecting a junction with the various 
railways which cross the continent of North America, 
and the vessels must be specially constructed for carry- 








290 





ENGINEERING. 


[Auc. 28, 1896, 











ing passengers. It is, moreover, intended to make 
them of such a speed and strength that they may, if 
necessary, be converted into cruisers, Three steamers 
of 4500 tons displacement, with a speed of 14 
knots, must be built, and these, with the three 
other steamers already possessed by the company, 
will undertake a regular service twice a month be- 
tween America and Hong Kong vid Japan. The 
outlay for the three new steamers is estimated at 
1,684,527 yen. The object of the Australian service 
is to attract both passengers and cargo, and it is 
meant to make them finer ships than the steamers 
already navigating between China and Australia. 
Hence three new steamers of about 3000 tons capacity, 
with a speed of 15 knots, will have to be constructed, 
and these, together with three others now possessed by 
the company, will undertake regular service twice a 
month between Australia and Japan. The three new 
vessels are estimated to cost about 1,494,339 yen. 
The total cost of the proposed additions amounts to 
11,873,202 yen, which, with a reserve fund of 1,326,798 
yen which is to be set aside against emergencies, makes 
up the proposed increase of capital of the company. 

It is evidently the intention of the directors to lose 
no time in carrying out these developments, and we 
understand that special officers have already been 
despatched to the various parts of the world men- 
tioned for the purpose of making preliminary arrange- 
ments, and no doubt of placing the orders for the new 
steamers, for which British hipbuilders ought to be 
on the outlook, as we understand that a strong effort 
is being made to secure some of them for the shipyards 
of the United States of America, 





TIMBERS IN THE STRAITS 
SETTLEMENTS.* 
By Mr. Henry J. Cuitp. 

Tux following remarks are based upon panied expe- 
rience and from frequent visits to the timber ponds and 
saw mills about Singapore, as well as information ob- 
tained from reliable sources during five years’ residence at 
this station. . . 

The timbers will be referred to in the order of their 
durability and use, those of equal value being classed to- 

ether. 

, Belian, Tampenis, and Krangi.—These three timbers 
are really ironwoods, and are practically indestructible, 
as the white ant will not touch them. They are scarce, 
asthe Chinese cut and export all belian and krangi to 
China for coffins, but at present.a supply of belian can 
be obtained from Sarawak. Belian grows in swampy 
forests near rivers, and the tree is of large size. The 
timber is of a drab colour when first cut, but turns 
darker on exposure, and is close-grained and very diffi- 
cult to work. Tampenis is of moderate sizs and a 
rich brown colour, close-grained, very heavy, and be- 
comes extremely hard with age. It is now very scarce, 
as it is only found in young trees, and is generally used 
for tool handles and dowels. It was used for all buildings 
erected in Singapore 30 years ago, but the particular 
forest from which it was obtained bas now disappeared, 
having been cut down for timber. Krangi is a large tree 
growing to a height of 60 ft., with a diameter of 4 ft., but 
is very uncommon in forests. The timber, which is of 
a dark colour and finely veined, is very hard and durable. 

Ballow, Dammar Laut, and Rassak Merah.—These are 
all sound timber, resisting the white anv if all good quality 
and well seasoned, and standing wet and exposure to sun 
and weather. Ballow is a large tree growing to a height 
from 60 ft. to 100 ft., and to a diameter of 6 ft., and has 
only a small amount of sapwood. Very sound and good 
timber is found in logs 12 in. to 15 in. square, the large 
logs often having large holes or hollows near the centre. 
The timber is of a light brown colour and darkens with 
exposure; it is hard and close-grained, easy to work, 
however, when fresh cut from the log, but more difficult 
afterwards, as the surface hardens on exposure, and after 
planing feels rough. It cannot be used in small scantlings 
on account of its liability to warp. The timber is becom- 
ing more scarce every year on account of its being cut 
down and not replanted, and the tree being of slow 
growth. There are inferior timbers brought into the 
Singapore market and called ballow, but generally they 
are Sundy or Dammar pooty, and are too light in colour 
and weight. They do not darken on exposure, and 
through the action of the sun the surface becomes full of 
small cracks. These inferior timbers can usually be told 
by the smooth surface left after the plane. The best 
ballow, known as Ballow Hetam, is dark in colour, 
heavy, and after planing the surface becomes very dark, 
whilst the ordinary quality is lighter in appearance, of a 
light brown tinged with ross colour in patches. Ballow 
Bunga, which is similar to ballow but ow in weight 
and colour, has usually a figured grain of light and dark 
shades alternately. Dammar Laut is a large tree, close- 

ained and very strong. The timber, containing a 

arge quantity of resin, is light brown in colour and feels 
sticky to the touch. It is used for local sailing vessels, 
but is not common at Singapore. Rassak Merah is a 


las tree, logs being obtained 50 ft. long, and up/R 
to2 ft. square. This timber is likely to replace s 


ballow at Singapore, as large quantities are imported 
from the surrounding Dutch islands. There area good 
many varieties of Rassak, varying in colour from light to 
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Constant “a” used in formula (Tredgold) W = a showing 


the greatest weight in pounds that can be put upon a beam, 
loaded in centre and supported at ends, without causing a de- 
flection exceeding ,},th part of its length. 
BD2c 
L 


Constant ‘‘c” used in formula (Tregold) W = showing 


the breaking weight in pounds for beam as above. 
Value of 8 is the value in pounds of S used in formula (Barlow 


and Tarn)S = 3} W oui the transveree strength of timber 1 in. 


square 1 {t. long for beam as above. 
W = pounds weight; B = breadth in inches; D = depth in 
inches ; and L = length in feet. 
Samples of the majority of these timbers are in the district 
surveyor’s office, Singapore. 
Scales of Timber Royalty Charged by the Colony for Cut- 
ting Down Trees in the Forests at Malacca, Straits 
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dark reddish brown. It darkens in colour after being cut 
from the log or planed, and can be distinguished from 
ballow by its peculiar shining surface. It feels smooth 
and after exposure to rain and sun turns a dark red and 
can be used in small scantlings. There is a timber known 
a3 Rassak Pooty (pooty meaning white), but it is of no 
value, and should not be used in permanent buildings, 

Darroo and Tembusoo.—These timbers, if of the best 
qualities, will resist white ante, but the market is ful] of 
young trees, of inferior timber and therefore risky to use 
Darroo has a moderate-sized trunk compared to its height, 
with a fair amount of sapwood, and grows straight with 
a bushy top; the bark being similar to that of an elm 
tree with the grooving or hollows more evenly divided, 
Good timber, which is found in logs about 12 in. square 
and up to 30 ft. in length, is of a light straw or yellow 
colour, containing a large amount of moisture, with a re. 
sinous substance having a peculiar aromatic smell which 
is noticed at once when the timber is freshly cut or planed, 
It is close-grained and easy to work, with great strength 
and stiffness, but must be used under cover, as dampness 
causes it to decay, and exposure to the sun badly cracks 
it. It can be used in small scantlings, and will stand heat 
without warping. It has a peculiar silver grain, having 
the appearance of the wood being in small equares, The 
smaller logs, 6in. square and under, are from young 
trees, and are of inferior qualities. ‘'embusoo is a fine. 
looking tree, growing in pyramidal form, and having dark 
bark with deep vertical grooves. Ib is often called Ballow 
Pooty by the natives. It is only to be obtained in small 
scantlings, as usually the tree branches 10 ft. from the 
ground, or if in large scantlings only in short lengths, 
and is used in joiners’ work. There are a number of 
Tembusoo trees growing about the officers’ quarters in the 
enclosure of the Tanglin Barracks at Singapore. 

Miraboo, Kumpas, Ballowboo, and Giam are all of a 
dark reddish colour, with fancy grain or markings, 
They are used chiefly for furniture and fittings ; but are 
not plentiful, and should not be used in the structure of 
buildings on account of liability to white ants and decay, 

Seriah, Meranti, and Kledang are eaten by white ante 
and other insects, are liable to decay from wet, and will 
not stand exposure to thesun. They are used in the form 
of planks for boarding and floors, also for fittings to door 
and window openings. Seriah is a tall tree, with a smooth 
bark of light red colour. There are a number of varieties, 
varying in colour from reddish grey to red and light 
brown. One called Seriah-batu has occasional white 
grain in the annual rings, and is the best timber of its 
kind. Meranti, which is similar to seriah, but of a more 
reddish brown, is a magnificent tree, running up straight 
to a height of about 80 ft. before branching, and will grow 
to 100 ft. or 150 ft. in height, with a diameter of 3 ft. to 5 ft, 
Kledang is of a yellowieh brown colour, darkening on ex- 
posure ; it usually has a grain of dark and light bands, 
and leaves the plane with a smooth surface, which looks 
very fine when French-polished. 

Lampong, Bintangore, and Mangrove are readily eaten 
by white ants and other insects. Lampong is soft and 
light in colour and weight, of no value, and used by the 
Malays for floats and boats. Bintangore, which is of a 
coarse grain and light red colour, is used only as round 
poles for shipping spars, scaffolding, rafters, and purlins 
to roofs of or wen A houses, and also for the framing of 
all temporary buildings and sheds. The market sizes are 
from 1 in. to 10 in. in diameter, the darker in colour the 
better and harder the timber. Mangrove, which grows 
on mud banks covered by salt water, and can be had up 
to 30 ft. in length, and Gin. to 10in. in diameter, is 
always used for piling to foundations, and for firewood in 
Singapore. The timber is dark red in colour. 

Garling is rarely met with, and is used by the 
Chinese for their planes and other tools. Ib is of a 

_ colour with dark bands, and is very hard and 
asting. 

Teak from Siam is used in Singapore for the better 
qualities of furniture, as it is light in weight and resists 
white ant and other insects which destroy timber in the 
tropics. It also has a fancy pattern grain. 

_ General Remarks.—The vernacular names have been 
given to these timbers, as a good many of the trees have 
no scientific ones. The ecientific names can only be 
decided by the flowers, and many of these tropical trees 
only flower at intervals not at present known, and at a 
certain age. There is also a great difficulty in obtaining 
from the native hewers the flowers of the trees which 
they cut down. It is also nop known for certain how to 
tell the age of the hardwood trees, as until recently no 
records or observations were made. Three or four of the 
so-called annual rings might be added each year, while in 
some years no increase would take place. Observations 
have been made during the last eight or 10 years, but 4 
period of at least 30 years must take place before any judg- 
ment can be formed as to the ages of these trees. It is 

robable that some of the huge hardwood trunks are at 
east 1000 years old. Gencealie speaking, the weight and 
darkness in colour of apy tropical timber is a fair sign 
of its good quality. A good timber is always heavy, and 
where there are varieties of the same timber, the heaviest 
is the best. A number of the large-sized logs about 24 in. 
square and upwards, are badly shaken at the centre, or 
have holes and vacancies with no decay. This has been 
caused either by discharge of lightning, or by these tall 
trees continually waving about with the wind. On the 
larger hardwood trees very little sapwood is found, and 
in many cases none at all. 

In professional notebooks references are found to 
“ Johore teak.” This is intended for ballow, not teak, 
which comes from Siam, and is different both in appear- 
anceand weight. 

The oak grows in Singapore, but the timber is of n0 
value, being all open-grained, with the trunk running up 
etraight, and nothing like the English oak tree in form, 
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There are other hardwood trees of the Malay Penin- 
sula, one e8 ecially being so hard as to turn the edge of 
any axe, while others have poisonous sap which makes it 
dangerous work hewing them. Asa matter of fact, the 
natives refuse even to climb any such trees. . 

At Singapore on the W.D. property, the following 
timbers may be found: At Tanglin, Tampenis in the 
structure of the officers’ bungalows ; at the new barracks 
on Blakan Mati and Pulo Brani Islands, Ballow Hetam 
in the door and window frames; Giam in the majority of 
the cupboards and other fittings; Garling in the barrel 
stand in the canteen at Palo Brani; Red Russak in the 
joists, beams, and roofing laths; Red Russak or Ballow 
in the frames of the wood partitions ; Meranti in the floor- 
ing and boarding of partitions ; and good Syriah in doors, 
window shutters, balusters, and handrails. 





THE MANUFACTURE OF ALUMINA. 

Description of the Alumina Factory at Larne Harbcur.* 

By Mr. Jamzs SUTHERLAND, Manager. 

Sources of Aluminium.—Aluminium is one of the most 
abundant metals found ia the earth. It is not met with 
in the metallic state; but its compounds with oxygen, 
fluorine, the alkalis, silicon, and the acids are so numerous 
and so widely diffused that it is almost impossible to 
obtain a portion of the earth’s crust in which ib will not 
be found. The compounds of aluminium with silicon and 
other bases are the most numerous. These in the form 
of felspar and mica, mixed with quartz, form granite. 
By the influence of air and water these compounds are 
decomposed, the alkali is replaced or carried away, and 
the residues form clays. Such precious stones as the 
ruby, sapphire, garnet, and cryolite, aiso contain large 
quantities of the metal; the ruby and sapphire are 
almost pure oxide, or alumina; and cryolite, a double 
fluoride of aluminium and sodium, is found in abundance, 
containing 13 per cent. of aluminium. But the clays 
present the largest source of the metal; and the mineral 
called bauxite is generally used for its production. Bauxite 
derives its name from the French town of Beaux, near 
which it was first discovered. Since that time large 
deposits have been found in county Antrim, where 
thousands of tons have been mined during the past 20 
years, chiefly for the manufacture of sulphate of alumina 
and other salts of aluminium. : : ; 

Analysis of Bauxite.—County Antrim bauxite contains : 
alumina 56 per cent., corresponding with aluminium 29 9 
per cent. ; peroxide of iron, 3; silica, 12; titanic acid, 3; 
and water, 26 per cent. From this analysis it will be seen 
that, if the aluminium is to be obtained in a state of 
purity, the peroxide of iron, silica, and titanic acid must 
be separated out before the extraction of the metal from 
the alumina is attempted. : 

Alumina Factory.—The most convenient method for ob- 
taining pure alumina from bauxite is that discovered by 
De. K. H. Bayer, which is used in the alumina factory at 
Larne Harbour. The factory is situated close to the 
terminus of the narrow or 3-ft. gauge line of the Belfast 
and Northern Counties Railway, whereby it is con- 
veniently connected with the mines at Glenravel, 35 miles 
distant. As shown in the plan, Figs. 1 and 2, themain build- 
ing of the factory is 240 ft. long and 80 ft. broad, the loftiest 
portion being 30 ft. high ; it is built of brick, and covered 
with a slated roof on iron principals, in two bays of 40 ft. 
span each. Steam at 100 lb. rane per square inch is 
generated in two Lancashire boilers, 25 ft. long and 8 ft. 
in diameter, fed by a direct double-acting duplex steam 
pump, with pure water at 180 deg. Fahr. obtained from 
the evaporating apparatus. The necessary draught is 
obtained by a chimney 120 ft. high. The driving power 
required is supplied by a horizontal non-condensing 
engine, with cylinder 14 in. in diameter and 20in. stroke, 
running at 140 revolutions per minute. The slide valve 
has an expansion valve on the back, and the cut-off is re- 
gulated by a handwheel. The engine is capable of 
exerting 80 horse-power when working against a back 
pressure of 101b. This amount of back pressure is due 
to the exhaust steam assisting in the heating of the 
evaporating ——— The power is transmitted to the 
main shaft, which runs at 200 revolutions per minute, by 
four 54-in. cotton ropes driving on the flywheel, which is 
grooved for the purpose. 

Grinding and Caleining.—The trucks of bauxite as re- 
ceived from the mines are run directly into the grindin 
room. Here the ore is fed into a disintegrator, an 
ground to 4-in cubes, which fall down a shoot into the 
bottom boot of an elevator, whereby they are delivered 
into a riddle of }-in, mesh. The ore which passes through 
the mesh descends a sheet-iron pipe into the calciner ; 
while the tailings are returned to the disintegrator by 
gravitation, to be ground over again. The organic 
matters present in the ore require to be destroyed, and 
for this purpose calcination is resorted to. The calci- 
nation is important, because the presence of organic 
matters would retard, if not totally prevent, the subse- 
quent separation of the alumina from the caustic soda in 
the decomposing cylinders. On the other hand, too 
great heat would cauee the ore to become far less soluble 
in the solution of caustic soda. 

Calciner. — The calciner, shown in Fig. 3, consists of 
an iron tube 33 ft. long and 8} ft. in diameter, lined 
with firebrick, and mounted on rollers to permit of 
its revolving. It is inclined at an angle of 1 1 in 26, 
and is heated by a furnace at the lower end, from 
which the heat awe up through the tube and into a 
chimney at the higher end. As the tube revolves, the 
bauxite fed into the higher end travels downhill towards 
the lower end and meets the heat ascending from the fur- 
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nace, which is regulated to suit the extent of calcination 
required. Oa leaving the tube the calcined ore falls upon 
a plate having a slot in ib just large enough to allow the 
bauxite to pass. Through the slot it descends by a shoot 
into the cooling tube, which is 20 ft. long by 2% ft. in dia- 
meter and also revolves, being inclined in the opposite way 
to the calciner tube. Here the ore is cooled by a current 
of air drawn through the tube by a fan connected with 
the opening O. At the outfall of the cooling tube is placed 
a spiral conveyor, which discharges the ore into a second 
disin' tor, where it is ground sufficiently fine to pass 
through a 30-mesh sieve, that is, one with 30 holes per 
lineal inch, or 900 per square inch. Thence an elevator 
deposits it in a store having a hopper bottom, underneath 
which the small trucks can be run to be filled. 
Kiers.—The alumina is extracted from the ground 
bauxite by treating it with a strong solution of caustic soda 
under pressure, A soluble compound of alumina and soda, 
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inch, and are constructed to work at 100 1b., although in 
practice about 80 lb. is found to be sufficient for effecting 
the decomposition of the bauxite. 

The necessary supply of caustic soda solution having 
been run in, usually of 1.45 specific gravity, the agitator is 
set going, and the bauxite previously weighed is admitted. 
This is done by a small elevator, which supplies the 
quantity automatically and regularly, thus insuring 
thorough admixture. When the charge is all filled in, 
usually about 3 tons, the charging opening is closed, and 
steam is turned on into the jacket. The pressure is slowly 
increased up to 70 1b. or 80 lb, which is maintained for 
two or three hours, until the decomposition is complete. 
The discharge cock is then opened, and the mass is blown 
out by the pressure in the kiers up into the red-mud tanks, 
which are placed in the highest part of the building. 
Here the mass is diluted with washing water to a specific 
gravity of 1.23, and is then ready to be filtered in order 
to separate out the aluminate of soda solution from the 
impurities, 

Filter Presses.—The filter presses used for this purpose 
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called aluminate of soda, is thereby formed, while the 
peroxide of iron, silica, and titanic acid remain as in- 
soluble compounds, This decomposition is effected in 
pressure kiers, shown in Fig. 4, which are constructed 
of mild steel plates §-in, thick, and are 11 ft. long by 
5 ft. in diameter inside, and surrounded with a steam 
jacket for heating. A horizontal 3-in. shaft runs through 
the kier longitudinally, and is fitted with eight 16 in. 
by 9 in. paddles, which keep the contents in constant 
agitation. Stuffing- boxes are fitted at the ends of the 
kier, for the shaft to run in. Each kier is provided 
with a charging and discharging opening, and a safety 
valve; and the jacket with steam inlet, safety valve, and 
water outlet, the latter being connected with a steam 


trap. The kiers have been tested to 200 lb. per square 
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lin. thick. The impurities being insoluble are retained 
in the press, while the liquid aluminate runs out into the 
filter tanks. When the press has become filled with red 
mud, the cakes before being removed from it are subjected 
to a systematic washing, for extracting as much of the 
aluminate of soda as possible. The washing water is 
utilised for diluting the mass blown up from the kiers, 
Centrifugal pumps are employed for charging and wash- 
ing the presses. Conveyors are —_— beneath each filter 
press, which receive the cakes of red mud when the press 
is opened, and deposit them on trucks placed outside the 
building. At present the red mud is useless, but expsri- 
ments are being conducted, which it is hoped will result 
in a profitable use being found for what would otherwise 
be a troublesome by-product. 

Cellulose Filters.—The lyes from the filter presses, col- 
— in the mond — he then pe re to another fil- 
ering process through cellulose consisting of papermakers 
wood pulp. These filters are ocmmuael lead-lined vats 
with sloping sides, 10 ft. long by 6 ft. broad and 3 ft. deep, 
with a em round the inside 6 in. from the bottom, on 
which is placed a sieve of 4 in. mesh, supported on a frame, 
Two of these filters form a set, one placed above the other. 
About 50 lb. of cellulose is boiled with water toa thin 
pulp, and is run upon the sieve in each filter; it soon 
settles down, and is ready to receive the lyes, from which 
it retains all the finely divided insoluble particles that 
have escaped from the filter presses; the result is a per- 
fectly clean liquid, composed of pure aluminate of soda. 
This final filtration is necessary if the alumina, and con- 
iad the aluminium, is to be produced in a state of 
purity. 

Decomposing Cylinders.—Yor the separation of the 
alumina from the soda, the decomposition of the aluminate 
was formerly effected by blowing carbonic acid gas through 
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the liquor, when the soda combined with the carbonic 
acid, forming carbonate of soda, and the alumina was set 
free in the form of hydrate of alumina. The carbonate of 
soda had afterwards to be retransformed by a chemical 
ee into caustic soda, before it could again be used for 

ecomposing a fresh charge of bauxite. By the Bayer 
see the separation of the hydrate of alumina is 

rought about by the addition of excess of hydrate of 
alumina itself, and constant stirring in the decomposing 
cylinders, which are large circular tanks 13 ft. in diameter 
and 20 ft. high, provided with agitators. In practice the 
liquid aluminate of soda from the cellulose filtera is 
pumped up into large tanks of 4800 gallons capacity, 
placed above the decomposers. The liquor can be mea- 
sured and heated, if necessary, in thetanks. The decom- 
poser, in which sufficient hydrate of alumina has been 
allowed to remain for beginning the decomposition, is 
filled, and the agitation started. In about 36 hours 70 per 
cent, of the alumina in combination with the soda has 
separated out; and this is the extent to which the pre- 
cipitation usually takes place. The agitator is then 
stopped, and the contents of the decomposing cylinder are 
allowed to settle. In a short time the hydrate of alumina 
settles to the bottom, and the clear liquor is run off the 
top by gravitation into weak-liquor tanks. 

Aydrate Filter-Presses.—After as much as possible of the 
clear liquor has thus been decanted off, the hydrate of alu- 
mina is pumped out of the decomposing cylinder, sufficient 
being allowed to remain behind in the cylinder for begin- 
ning the decomposition of thenextcharge of liquor admitted. 
The hydrate of alumina pumped out is filtered through 
filter presses, and the weak liquor passing through the 
cloth is allowed to run into the weak-liquor tanks, The 
charging of the hydrate filter-presses is done by a hori- 
zontal twin direct-acting steam pump, with steam cylin- 
ders 7 in. in diameter, rams 5 in. in diameter, and 12 in. 
stroke, The pump is provided with an automatic arrange- 


ment for shutting off the steam when the presses are full ; | ww. 


a 4-in. lead pipe leads from the air vessel, and when the 
pressure exceeds 80 lb., it raises a weighted diaphragm, 
which closes a valve placed in the steam pipe beneath the 
throttle valve, and so cuts off the steam. 

Washing and Drying.—When the filter presses are full, 
washing is commenced, in order to remove the last traces 
of soda. The pump for this purpose is duplex direct 
double-acting, with 54-in. steam cylinders, Shin. pump 
cylinders, and 5 in, stroke. The washing is done systema- 
tically as before, in five different stages, the last of which 
is with pure water. After washing, compressed air is 
forced through the cakes to remove as much water as 
possible, The air compressor is horizontal, with steam 
cylinder 8 in. in diameter, air cylinder 6 in. in diameter, 
and stroke 14 in. It has a suction capacity of 90 cubic 
feet per minute when running at 120 revolutions per 
minute, and delivering at 80 lb. pressure per square inch. 
The air-compressing cylinders are provided with water 
jackets to keep them cool. 

Calcining Furnace.—Oonveyors are placed beneath the 
hydrate presses, which deposit the hydrate of alumina on 
the top of the calcining furnace, where the moisture and 
water of hydration are driven off. The furnace has a bed 
20 ft. long and 6 ft. wide, and is fired with Dowson gas, 
for which the generator is placed in a small shed outside 
the main building, so that no dust may get mixed with 
the alumina. The products of combustion pass between 
the arch over the hearth and a drying tray p above, 
on which the hydrate gets a preliminary drying before 
being admitted to the hearth. A low temperature is 
sufficient to drive off the moisture and the water in 
chemical combination, leaving the alumina perfectly 
anhydrous ; but if formed in this way it takes up water 
<a readily. To prevent it from doing so, the Be drous 
alumina is heated to about 2000 deg. Fahr., when it 
becomes crystalline, in which state it is not so liable to 
absorb moisture. It is important to have the alumina as 
dry as possible, for the presence of water means a corre- 
sponding loss of electricity during the subsequent reduc- 
tion. When the calcination is complete, the alumina is 
drawn into iron barrows, and spread on a tiled floor to 
cool, after which it is ready to be packed in casks, 

Evaporator.—The weak soda liquors from the decom- 
posers and hydrate presses, having a specific gravity of 
only 1.2, are too dilute to dissolve the alumina out of the 
bauxite, and must therefore be concentrated by evapo- 
ration up to 1.45 specific gravity. The evaporator is of the 
triple-effect kind, and is capable of evaporating 33,000 
gallons of water in 24 hours. It has independent feed, 
air, and circulating any and the exhaust steam from 
these, as well as that from the main driving engine, 
assists in heating the evaporating pans. The circulating 
water is discharged into a small concrete tank or pond, 
whence it is pum up by a 5-in. centrifugal pump to 
the top of the cooling tower, which is 30 ft. long, 20 ft. 
wide, and 25 ft. high, and is provided with four trays. 
During its descent into the pond the water is reduced 
40 deg. in temperature, namely, from 100 deg. down to 
60 deg. Fahr. The water evaporated from the weak soda 
liquors being pure, and having a temperature of 180 deg. 
Fahr., is used for washing the hydrate of alumina, and 
for boiler feeding, &c. Itisstored in a lead-lined wooden 
tank of 6000 gallons my Hy © placed above the decom- 
posers; the supply for the hydrate washing is filtered 
through a small cellulose filter placed beneath. All the 
drainage of the factory is collected in a concrete tank 
placed in the yard, and is pumped back, to be used for 
washing the red mud, dissolving soda, &c. Any soda, 
aluminate of soda, or water, which escapes by leakage or 
otherwise from any of the processes, is thus saved. The 
pump for this purpose is similar in size and make to the 
boiler feed-pump ; it is placed in the boiler house, and is 
arranged to feed the boilers in the case of a breakdown of 
the feed pump proper. 

Electric Lighting.—A 15-unit Taunton dynamo is used 


for lighting the factory at night by means of 10 arc lamps 
of 2000 candle-power each and 100 incandescent lamps of 
16 and 82 candle-power. The dynamo is driven by a 
Robey vertical steam engine, from which the power is 
transmitted by four cotton ropes of 1 in. diameter. The 
dynamo and engine are self-oiling, and require very little 
attention. : 

Extensions.—Provision has been made for extensions, 
the buildings being capable of containing double the 
machinery already erected, and the beams and columns 
are already in position for receiving the additional appa- 
ratus which, it is hoped, an increasing demand will soon 
render necessary. 





Beveran Biast-Furnaces.—The number of furnaces in 
blast in Belgium ab the commencement of August was 33, 
while 11 furnaces were out of blast at the same date. 
The total of 33 representing the number of furnaces in 
blast at the commencement of August was made up as 
follows: Charleroi group, 14; Liege group, 13 ; Luxem- 
bourg group, 6; total, 33. The production of pig in 
Belgium in the first seven months of this year amount 
to 514,010 tons, as compared with 541,100 tons in the 
corresponding period of 1895. 


Rartway MINERAL Trarric.—The revenue derived 
from the conveyance of minerals by the principal British 
railway companies came out as follows for the first half 
of this year: Great Eastern, 217,510/.; Great Northern, 
381,816/.; Great Southern and Western (Ireland), 21,4111.; 
Great Western, 1,107,487/.; London, Brighton, and 
South Coast, 123,883/.; London, Chatham, and Dover, 
53,073/.; Lancashire and Yorkshire, 492,554/.; London 
and North-Western, 1,166,945/.; London and South- 
estern, 150,757/.; Manchester, Sheffield, and Lin- 
colnshire, 337,851/.; Metropolitan, 11,443/.; Midland, 
1,195,652/.; North-Eastern, 1,223,149/. ; North Stafford- 
shire, 106,508/.; South-Eastern, 85,188/.; and Taff Vale, 
236,904. 
in these totals. 





MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAILway. 
—Good progress has been made with the Nottingham sec- 
tion of the Manchester, Sheffield, and Lincolnshire Rail- 
way Company’s extension to London. At the Annesley 
sidings excavations have been proceeding for some time, 
a@ steam navvy being at work. Between Annesley and 
Hucknall the line has been or aman completed, both 
up and down permanent way being laid. A deep cutting 
near Hucknall Torkard is now being attacked; the 
material is hard rock, and a gullet is at present being 
driven, along which a truck will pass. Between Huck- 
nall and Bulwell not much remains to be done except the 
tipping of an embankment to the north of Bulwell via- 
duct. This latter work, with the exception of one or two 
short lengths of pet, is now about finished. A branch 
from the Manchester, Sheffield, and Lincolnshire line at 
the south end of Bulwell Forest to the Derby line of the 
Great Northern, is now a scene of considerable activity. 
The Sherwood Rise tunnel is nearly finished, the o y 
remaining portions still to be completed being the nort: 
and south ends. The Mansfield-road tunnel is proceed- 
ing rapidly, and will be shortly lined. Property which 
has to = pide off to afford a site for the proposed cen- 
tral station at Nottingham is being demolished, especially 
in Newcastle and Mount East streets. The viaduct 
through Nottingham is being pushed forward, and several 
steel girder bridges have now been thrown over some o 
the main streets. At the southern end of Nottingham a 
bridge over the Trent is advancing, three girder spans 
over the river having been riveted up. 





Locomotives In New South Wates.—Reference was 
made in the last report of the New South Wales Railway 
Commissioners to a new type of locomotives which has 
been specially designed for the New South Wales railways. 
They are known as “‘ Australian Consolidation ” engines, 
and have been constructed by Messrs. Beyer, Peacock, 
and Co., from plans and specifications my ee by the 
chief mechanical engineers for the New South Wales 
railways. They are five in number, and have recently 
arrived and been put together at the Eeveleigh workshops. 
They are designed in accordance with the English prac- 
tice, permitting of plate frames, ry fireboxes, and 
brass tubes being used, and although they are heavy en- 
gines, all the detail parts have been carefully proportioned 
so as to give ample strength combined with lightness and 
large wearing surfaces, where necessary, to all moving 
parts. The tenders are capable of carrying 3650 gallons 
of water and 6 tons of coal, and they are equipped with 
the Westinghouse automatic brake. The diameter of the 
bogie wheels is 2 ft. 94 in.; the diameter of the coupled 
wheels, 4 ft. 3 in.; the cylinders are 21 in. in diameter by 
26 in. stroke; total grate area, 29} square feet ; boiler pres- 
sure, 160 lb. — uare inch. Weight in working order : 
Bogie (two w: ns 6 tons; leading wheels (coupled), 13 
tons 15cwt.; intermediate wheels (coupled), 14 tons 4 cwt.; 
driving wheels (coupled), 14 tons 12 cwt.; trailing wheels 
(coupled), 14 tons 4 cwt.; total 62 tons 15 cwt.; tender, 
41 tons ; total engine and tender, 103 tons 15cwt. The 
haulage power of the ‘‘ Australian Consolidation” goods 
engine is greater than that of the ‘* American Consolida- 
tion” engine. An ‘ Australian Consolidation” will 
haul the following loads: On a gradient of 1 in 40, 
350 tons 10 miles per hour; on Bodh rye y of lin 75, 
615 tons 12 miles per hour; on a ient of 1 in 100, 700 
tons 15 miles per hour; ona gradient of 1 in 150, 750 








tons 18 miles per hour. 


Coal and coke traffic figured largely, of course, | ; 








LAUNCHES AND TRIAL TRIPS. 


Tue 8.8. Creole, a passenger and {freight steamer, built 
for the Cromwell Steamship Taw by the Newport 
News Shipbuilding and Dry Dock Company, from the 
designs and under the . 6 ee of Mr. Horace 
See, for service between New York and New Orleans 
was launched on Saturday, August 8. Her principal 
dimensions are: Length over all, 375 ft,; breadth 
moulded, 44 ft. ; depth, moulded, 32 ft. Gin. The Creole 
has accommodation for 75 first-class passengers amidships 
in the most comfortable part of the ship, and for 150 steer. 
age passengers aft, The main engine is of the vertical triple. 
expansion type, with cylinders 28 in., 44 in., and 74 in, in 
diameter and 54 in. stroke. The valves are of the piston 
slide variety, worked by the See-Marshall valve gear, each 
valve receiving its motion from a separate eccentric, 
Steam is furnished by three cylindrical double-ended 
steel boilers, each having six corrugated furnaces, with a 
common combustion chamber. The working steam pres. 
sure is 1801b. The circulating pump is centrifugal and 
driven by an independent engine. The See hydro-pnen. 
matic ash ejector will be fitted in each fire-room for dis. 


ed | charging ashes. 





On the 11th inst. Messrs. Ropner and Son, Stockton- 
on-Tees, launched a fine steel screw steamer, the Liv, 
built for Norwegian owners, the dimensions of which are 
as follow: Length between perpendiculars, 322 fp,; 
breadth extreme, 41 ft. 6 in.; depth moulded, 24 ft. She 
will be fitted with a set of triple-expansion engines by 
Messrs. Blair and Co., Limited. 





The London and Glasgow Engineering and Iron Ship 
Building Company, Limited, launched from their yard 
at Govan, on August 11, the second of two large steel 
screw steamers building to the order of Messrs. McGregor, 
Gow, and Co., London, for their Glen Line of steamers, 
The vessel’s dimensions are 400 ft. by 49 fo. by 31 ft, 
moulded, with a gross tonnage of about 4850 tons; she 
will have a deadweight carrying capacity of 7000 tons, 
~~ capacity of about 8750 tons, and water ballast tanks 
in double bottom for about 840 tons. The vessel is to be 
lit throughout by electric light, the installation being by 
Messrs, Clarke, Chapman, and Co. The propelling ma- 
chinery (supplied by the builders) consists of one set of 
triple-expansion engines, having pistons 29 in., 47 in., and 
77 in. in diameter, with a stroke of 54 in., and capable of 
working up to 3500 horse-power. Steam is supplied hy 
three single-ended boilers, constructed for a working 
pressure of 170 lb. per square inch, and fitted to work 
with Howden’s system of forced draught. As the vessel 
left the ways she was named the Glenturret. 


Messrs. David J. Dunlop and Co., Inch Works, Port 
Glasgow, recently launched the steel twin-screw steamer 
Tlorin, built to the order of the African Steamship Com- 

ny, of London, for their branch service on the Weat 

oast of Africa. She is 220 ft. long by 36 ft. beam by 
14 ft. deep, and will be fitted with two sets of triple- 
expansion engines, having cylinders 13 in., 21 in., and 
34 in. in diameter by 24 in. stroke. 








H.M. torpedo-boat destroyer Star was launched re- 
cently from the Howdon yard of the Palmer Shipbuilding 
and Iron Company, Limited. The v is the first of 
eight of the same class which are being built by the Jarrow 
firm for Her Majesty’s Navy. Her dimensions are: 
Length, 215 fb.; breadth, 20 ft. 9 in.; and the displace- 
ment is about 300 tons. Her armament consists of one 
12 pounder quick-firing gun forward on the conning tower, 


¢| with four 6-pounder quick-firing guns on the broadside, 


and one 6-pounder on a platform aft. There are also two 
revolving torpedo tubes on deck, arranged to fire on either 
broadside. The builders have guaranteed a speed of 30 
knots, and the machinery, which has been designed 
by them, consists of two sets of triple-expansion en- 
gines, steam being supplied by four of Reed’s patent 
water-tube boilers. 





Tue Furness Linet.—The managers of these steamera 
contemplate a fast service between New York and certain 
Mediterranean ports. It is to be a freight and passenger 
line. Four of the Furness Company’s large steamers will 
be employed in busy seasons, and three in ordinary busi- 
ness. The line is to be to Genoa, Leghorn, and Naples, 
and it is intended to make the passage between the latter 
port and New York in 15 days. @ service is to be 4 
semi-monthly one. It is expected that the first steamer 
will leave Leghorn September 17, and Naples four days 
later, for New York. ‘The first sailing from New York 
is to be October 13. The Furness Line at present main- 
tains services between Norfolk and Newport News and 
London and Liverpool. 


Tue Wortp’s Coat —The output of the Sony ag coal- 
producing countries of the world was as follows in 1880: 
United States, 71,481,569 tons ; Great Britain, 164,605,738 
tons ; Germany, 65,177,634 tons ; France, 21,346,124 tons ; 
Austria and Hungary, 16,713,000 tons; Belgium, 18,617,585 
tons ; Russia, 3,570,413 tons; other countries, 3,621,343 
tons; total, 364,737,405 tons. The production in 18:0 
was as follows: United States, 157,788,657 tons; Great 
Britain, 203,408,003 tons; Germany, 98,179,309 tons; 
France, 28,756,638 tons ; Austria and Hungary, 30,323,195 
tons; Belgium, 22,453,471 tons; Russia, 6,633,219 tons ; 
other countries, 12,048,616 tons ; total, 559,591,108 tons. 
In 1895 the production was: United States, 193,117,530 
tons; Great Britain, 212,320,725 tons; Germany, 
114,524,186 tons; France, 30,273,699 tons; Austria and 
Hungary, 33,570,358 tons; Belgium, 22,507,371 tons; 
Ru 8,367,357 tons; other countries, 14,250,093 tons ; 
total, 628,805,239 tons, 
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THE BELFAST GAS WORKS.* 
By Mr. James STELFOX, Engineer and Manager. 


Historical.—The gas industry may be said to date from 
the early years of the present century, though numerous 
records prove that private establishments were lighted by 
means of coal at a considerably earlier period. The 
first public lighting of London by gas was witnessed in 
1813 on Westminster Bridge; and within the next few 
years a rapid extension of the plan took place, not only 
ijn the metropolis but also throughout the country. In 
Belfast, notwithstanding its remoteness at that period as 

rds time and convenience of transit from those manu- 
facturing centres which seem chiefly to have excited the 
enterprise of the pioneers in gas engineering, the subject 
received attention as far back as 1817, when the original 
projectors of the gas works appear to have been repre- 
sented by Mr. E. Spear, with Messrs. Barlow Brothers as 
engineers and architects for the undertaking. About 1821 
astard was made on a little plot of land on the Ormeau- 
road, shown dotted on Fig. 1, the site being now occupied 
by a portion of the present offices and by the retort house, 
&c., of the old section of the works. The contract for 


Fig 1. ORMEAU 
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doggerel ballad, which was sung in the streets shortly 
after the inauguration of the works, truthfully refers to 
“‘ the great Robert Hall, who built the gas chimney with- 
out scaffold at all.” 

An unprofitable period of difficulties was happily ter- 
minated in 1852, when the management was entrusted 
to the writer’s father, to whose patience, perseverance, 
and energy it is due that the concern was rescued from 
the quagmire of financial failure, and placed on so sound 
a foundation that when it was purchased in 1874 for the 
community the operations were being so carried on as to 
render the transfer a great public benefit, 

Extensions.—In 1852 the gasholder accommodation 
began to prove insufficient, the full storage being about 
290,000 and the maximum day’s consumption about 
430,000 cubic feeb; and within a month of the new 
manager’s appointment he was called upon to undertake 
an extension in this direction, which was carried out 
during the following year. The new gasholder, at that 
time considered colossal, was 100 ft. in diameter, rising 
to a height of 50 ft., and containing when full about 380,000 
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cubic feet, which is equal to about 25 minutes’ supply 
during the period of present maximum consumption. It 
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laying the necessary pipes and services was given to Mr. 
Charles Burt Robinson, of London, whose name was after- 
wards well known in connection with the gas undertakings 
of Leicester, Coventry, and Leamington, and with the 
gas industry generally. The works were first brought into 
use in the autumn of 1823, and in the Belfast News Letter 
of September 2 of that year appeared a long and interesb- 
ing account of the new undertaking. 

The works stood well out of the town of that date, and 
covered an area of about 1 having a frontage to 
Ormeau-road of 220 ft. and a depth of about 300 ft. The 
retort house was 100 ft. long by 36 ft. wide, and contained 
45 cast-iron retorts, from which the possible make could 
not have exceeded 100,000 cubic feet per day, while the 
actual production was probably not nearly so much even 
in midwinter. The purifiers seem to have been boxes 4 ft. 
square, and the station meter passed 50 cubic feet per 
revolution, The largest of the six meters now in use is 
capable of passing 57 times that quantity. There were 
three gasholders, each 40 ft. diameter, 15 ft. deep, and 
Containing 18,500 cubic feet each, or 55,000 cubic feet in 
all; the latter amount may be taken as fully equal to the 
largest day’s consumption. During last winter the largest 
day’s consumption was about 133 times as much, amount- 
ing to 7} million cubic feet. 

A great impression seems to have been B gong ooge by 
the method of building the chimney, as well as by what 
was considered its great height, namely, 97 ft. An old 


acres, 





* Paper read before the Institution of Mechanical 
ingineers, 


is still at work, and rendering excellent service. The 
producing and purifying plant next became too small, so 
that extended retort houses and purifiers had to be pro- 
vided. As regards the former, after utilising an old coal 
shed as a retort house, and tinkering up the old benches, 
ib was thought desirable to build an entirely new house 
over the top of existing benches, and to cover new 
ground for further expansion in this department. The 
obligation to keep things going rendered it necessary, 
however, to follow the lines of the old house, a necessit 
which has resulted in great inconvenience of working. 

set of purifiers, each 10 ft. square, had been added, but 
served only for a short time to stave off trouble, and 
therefore it was resolved to add another set of 12-ft. 
boxes, which it was then supposed would meet all require- 
ments, By 1861 the daily output had reached a maximum 
of over a million cubic feet, and storage had again be- 
come insufficient. It was accordingly resolved to put 
up @ still larger gasholder, 110 ft. in diameter, rising 
52 ft., and holding when full about 560,000 cubic feet, 
which was placed on the space occupied by four of the six 
small holders ; and the tanks of the remaining two were 
converted into tar and liquor wells. While this work 
was being carried out, an accident occurred which mo- 
mentarily jeopardised the supply of gas to the town for 
the whole winter. The wall of the new tank fell in, 
carrying with it the wall of the neighbouring tank and the 
gasholder as well. Fortunately the community were 
spared from the threatened catastrophe, and the two 
tanks were rebuilt, the one which was replaced being made 


the storage for gas had been increased to about 1,350,000 
cubic feet, the daily maximum being nearly 1,250,000 
cubic feet. : 

Coal Supply.—Up till 1865 all the coal used in the works 
had been carted from vessels at the quay, and the low 
cartage rate of — 7d. per ton gave no inducement for a 
change. Gradually, however, coal vessels had to dis- 
charge at a greater distance from the works, and wages 
and other charges began to increase, causing the cost of 
cartage to rise from time to time until it reached 1s. 2d. 

r ton. All coal was then received into barges and 

rought alongside the gas works wharf, where it was dis- 
charged as before by means of , Which were carried 
from the barges to carts and from the carts into the retort 
houses and stores. To facilitate delivery the retort houses 
were placed as near the front gate as possible—a somewhat 
undesirable arrangement, which would not have been 
adopted if it could in any way have been avoided. The 
cost of transit from the wharf was 8d. per ton, and the 
lighterage 5d., so that a saving was effected, but only to 
the trifling extent of 1d. perton. The congestion caused 














larger than the original: so that by the following year 


by the constant stream of coal carts entering and leaving 
the gate, and impeding the vehicles coming for coke or 
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bringing lime, &c., into the works, became each year more 
serious, and showed that the time was near when it would 
be impossible in this way to bring into the premises suffi- 
cient coal for a day’s working. 

Elevated Railway, and Cranes.—Meanwhile another gas- 
holder was pears of 150 ft. diameter, which, when fully 
elevated, contained upwards of 1,000,000 cubic feet ; and 
a still larger one, capable of holding 14 million cubic feet, 
was completed in 1874. Two years later the first attempt 
was made to deal with the congestion consequent on the 
coal delivery, by the establishment of an elevated plat- 
form and railway served by hydraulic cranes at the wharf, 
which was reconstructed. e rails were carried into 
every division of the retort houses; and by means of a 
hoist the wagons were elevated to a still higher level of 
rails running through the roofs of existing coal sheds. 
The trouble experienced in carrying out this work was 
great, and the cost about 6000/., while the saving effected 
was only about 2d. per ton. Ibs real usefulness, how- 
ever, lay in doing away with all the former bustle in the 
yard, when the utmost that could be taken in per day 
was only 240 tons ; whereas now 700 tons can be taken in 
with ease, working only one crane, and the yard is freed 
from this source of co! tion. 

Stoking Machinery.—In 1884 it was decided to make a 
trial of stoking machinery in the retort house. The 
buildings were unsuitable for machines, on account both 
of their narrowness and of want of length; and in one 
division only has it been found practicable to work the 

lan, which is that of Mr. John West, of Manchester 


he coal is broken into small pieces in the coal shed, and 
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elevated on to a high-level band, whereon it is conveyed 
to hoppers situated at the end of the retort house, and 
from these the charging machines are fed. The machi- 
nery is actuated by compressed air at a pressure of 
about 70 lb. per square inch. Similar machines of im- 
proved make have been provided in the retort house nob 
yet in use; these will be worked by ropes, the power 
pewee obtained from engines placed near the end of the 
ouse. 

Hydraulic Power.—With the advent of hydraulic power 
numerous appliances were rendered desirable and prac- 
ticable. Capstans for coal and coke haulage, lifts for 
covers of purifiers, cranes for coke storage, and small hoists 
for various purposes have been put up, all of which are 
worked by water power supplied by a small steam engine 
having a _ of cylinders of 14 in. diameter and 12 in. 
stroke. The steam pressure is 40 lb. per square inch, and 
the hydraulic pressure 700 lb. .Two accumulators are in 
use; one of 8 in. diameter with 11 ft. rise, and one of 
12 in. diameter with 15 ft. rise. The increased appli- 
ances were at once called upon to meet increased and 
increasing demands. The consumption of had risen 
from 416 million cubic feet in 1874 to 562 million in 1881; 
and thé addition of still another gasholder of 190 ft. dia- 
meter, with a rise of 90 ft. and a capacity of 2,400,000 
cubic feet, brought up the total storage capacity to six 
million cubic feet. Gradually, too, the new retort houses 
were brought into use, until this reserve became part of 
the daily working in winter, and no margin remained for 
emergency. The rush of gas was so great that the puri- 
fiers were at times quite overpowered, and” blew their 
water seals, causing serious loss of gas and great risk ; for 
on one occasion at least the escaping gas ignited, and but 
for the prompt action of the foreman there might have 
been a serious calamity. 

Overhead Purifiers.—Every addition of buildings or 
apparatus in order to produce more gas meant the occu- 
_— of valuable space. If the land question seems to 

ave been always a burning one in Ireland, it has cer- 
tainly been so in the later history of the Belfast Gas 
Works. As the space originally intended for purifiers 
was the only ground on which a retort house could be 
built, in 1891 a new structure with most modern sebt- 
tings and appliances was commenced thereon, and is now 
ready for work; but other appliances about to be de- 
scribed have thus far preven it from being brought 
into use. It forms practically a third-complete section 
of the works, being provided with a full complement of 
condensers, exhausters, &c. To make up for the loss of 
ground intended for purifiers, it became evident that 
there was only one way out of the difficulty, and that 
was upward. Accordingly a set of overhead purifiers 
has been designed and erected, Fig. 2. The structure 
is mainly of steel, of which some 1200 tons were used. 
The upper floor, which is 150 ft. by 120 fv., is reached 
by means of two hydraulic elevators, and will afford 
storage for upwards of 2000 tons of lime when trimmed 
to a height of 34 ft. The lime is taken up and slaked on 
the upper floor, and when properly prepared is discharged 
through apertures in the floor by means of canvas hose- 
0M about 10 in. in diameter. This method of distri- 

uting lime has been used successfully for years past in 
Glasgow and elsewhere. When it is necessary to change 
the purifying material, that which is spent is discharged 
to the ground level through apertures in the bottoms of 
purifiers. This work has been carried out in a highly 
efficient manner by the contractors, Messrs. Hanna, 
Donald, and Wilson, of Paisley. 

Pipes and Crossings.—In bringing up the establishment 
to its present producing power, it will bs readily under- 
stood that the connections both over and under ground 
formed no small part of the difficulties to be overcome. 
The pipes were becoming not only more numerous, but 
larger also; the former connections, of which the largest 
did not exceed 12 in. in diameter, had to be replaced by 
sizes increasing from 18 in. up to 36in. The lines too 
had to cross frequently, necessitating great depth of exca- 
vations and of mains, and rendering the draining of the 
latter difficult. About 1865, when a problem of special 
difficulty presented itself, the writer was fortunate enough 
to hit upon a simple plan for accomplishing the desired 
end. Fig. 3 shows in plan the position of the vessels, and 
the method of their connection with the main. While 
the inlet pipe is connected in the ordinary way to the 
scrubbers, it will be observed that the outlets from the 
latter om into a box which surrounds the inlet, and it is 
from this box that the maia outlet issues. So useful did 
this method prove that advantage was soon taken of it in 
a modified form for the crossing of existing mains by con- 
structing a crossing-box in halves, as shown in Fig. 4 
with flanges set at an angle of 45 deg. from the horizont: 
line, so as to afford room for the inlet and outlet sockets, 
The latest of these crossing-boxes have been fixed in the 
connections from the water-gas extension, which have 
thereby been rendered a comparatively simple matter. 

Water Gas.—All these extensions and schemings, how- 
ever, would have availed but little, had not an invention 
been fortunately met with some four years ago, which is 
due to the ingenuity and ability of American gas engi- 
neers. The making of water gas carburetted with liquid 
hydrocarbons was attempted as much as 50 years ago, 
but without success ; at that time the bulk of the hydro- 
carbons never got beyond the vapour stage, and on cool- 
ing the gas they promptly resumed the liquid form. 
Various pee were tried without success ; and indeed 
with coal plentiful and cheap, and labour moderate, there 
was no idea in this country of carburetted water-gas as a 

asible competitor of coal gas. Different conditions, 

owever, acetange in the United States, where coal was 
dear and labour expensive, while crude oils and naphtha 
were to be had at lowrates. Naturally, therefore, the gas 
engineers turned their attention to the manufacture of 
water gas and its enrichment by means of petroleum distil- 





lates. Many of the earlier devices were clumsy and unsatis- 
factory ; but the result of years of experimental work was 
the modern Lowesystem. Knowing that this system would 
at least doy ewe @ large quantity of gas on a small space, 
and would furnish an outlet for coke instead of producing 
more, the writer four years ago consulted Messrs. Hum- 
phreys and Glasgow, and, the project being warmly sup- 
poe by the then chairman of the gas:committee, Mr. 
. C. Connor, an order was given’ them for an apparatus 
equal to the production of 14 million cubic feet per day. 
This apparatus, shown in Fig. 5, was set to work at 
Christmas, 1893, and has been in constant daily use from 
that date... It is remarkable alike‘for its great simplicity, 
and for its large efficiency. Gas-making can be stop 
at any moment and resumed at a minute’s notice ; and a 
set which has been lying off for some days can be turned 
into full work in half an hour, while a set which has been 
so long out of work as to have become: quite cold can 
easily be set going in three to four hours. Into the first 
vessel G, known as the generator, coke is piled to a work- 
ing depth of 6 ft. to 7 ft., and, being ignited, is brought 
to a high temperature by means of a powerful blast. : The 
prodness, consisting theoretically of carbonic oxide and car- 
mic acid, in varying proportions, together with the nitro- 
gen of the air, pass into the second vessel C, known as 
the carburetter. At the entrance to this vessel secondary 
air is admitted, which effects the partial or complete com- 
bustion, as may be desired, of the carbonic oxide into 
carbonic acid. The resultant gases pass on into the 
superheater S, at the entrance to which secondary air is 
again available, in order that complete combustion of the 
carbonic oxide may be effected here, if it has not already 
been accomplished in the varburetter. The final products 
escape into the atmosphere by means of the stack valve, 
which is left open. is portion of the process is known 
as ‘‘ blowing,” and its object is to get up the heat, firstly, 
in the generator, so as to secure the breaking up of the 
steam in the succeeding operation of gasmaking or ‘‘run- 
ning,” and, secondly, in the carburetter and super- 
heater, so as to effect the proper “‘ cracking ” or gasifica- 
tion of the oil. These two vessels are filled with chequer- 
work of firebricks so laid as to baffle the gases in their 
progress ; the spaces left between the bricks are about 
2in. wide. By the spent heat of the generator and the 
combustion of the carbonic oxide this brickwork becomes 
heated; and when the temperature reaches about 
1700 deg. Fahr. gasmaking or ‘‘running” may com- 
mence. For this purpose the blast is now shut off, 
steam of about 100 lb. pressure is turned on into the 
generator, and the stack valve is closed down. The 
steam follows the same course as the blast, and in its 
sage through the hot coke it gives up its oxygen to 
orm carbonic oxide, whereby the hydrogen is liberated ; 
and there ise thus delivered into the carburetter a gas con- 
sisting theoretically of equal volumes of carbonic oxide 
aad hydrogen, which has noilluminating value, but a high 
heating power. On its entrance into the carburetter, 
a douche of petroleum oil is sprayed upon hot iron bars 
— over the brick chequerwork. This oil is preferably 
eated beforehand by being passed through a delivery “o 
which is carried through the main outlet of hot gas. It 
is at once vaporised and picked up by the non-illumi- 
nating water-gas ; and in its passage the mixture comes 
in contact with the hot chequerwork, whereby the com- 
plete ‘‘cracking” or gasification of the oil is effected, 
which is the sole purpose of the carburetter and super- 
heater. Passing through the main outlet, which is 
sealed in water so as to prevent any return of the 
gas, the carburetted water gas is led on into the ordinary 


cooling and purifying apparatus, to be there treated in the | gro 


same way as ordinary The process of ‘running ” is 
necessarily one of cooling also, and if it were continued 
too long, the coke in the generator would become too cool 
to break up the steam, and the surface of the brick 
chequerwork would grow too cold to effect the ‘‘ crack- 
ing” of theoil. Therefore when gas-making has gone on 
for about seven minutes, the steam is shut off, the stack 
valve opened, and blowing is resumed for about four 
minutes, by which time the normal heat in the three 
vessels is restored, and another spell of ‘‘running” com- 
mences. After four ‘“‘runs” have been made, the gene- 
rator requires replenishing with a supply of coke, which 
can be fed in through the charging hole at top in about 
half a minute; and about once in every 12 hours it re- 
quires clinkering, a warm and unpleasant operation, 
“eg however, occupies only about a quarter to half an 
our. 

Advantages of Watcr Gas.—In addition to the ease 
with which water-gas apparatus can be put into or out of 
action, there are other advantages arising from its use, 
among which may be specially mentioned the following. 

Economy of Space.—The ground occupied by the water 
gas apparatus need not be more than one-eighth of that 
required for retort houses capable of producing an equal 
supply of gas; and the oil storage tanks occupy about 
one-fifteenth of the area which would be required for an 
equivalent coal storage, assuming the coal to be piled up 
to a height of 15 ft. 

Economy in Outlay.—The cost of water gas apparatus 
would hardly exceed one-half of that required for coal 
gas works, while the charges for maintenance and repairs 
are comparatively trifling. 

Ease in Dealing with Raw Material.—By means of 
steamers’ pumps 2000 tons of oil can be pumped into 
the storage tanks in 36 hours, through two miles of 6-in. 
pipes. For gas-making this is the equivalent of 20,000 
tons of coal, which would to the cargoes of 
50 ordinary steam colliers. The labour involved in trans- 
ferring this quantity of coal into barges, carrying it to the 
works, and distributing it in the retort houses and stores, 
will be readily appreciated. 

Effect on Residuals.—The water-gas system gives control 
as regards the production of coke, and also provides pro- 





fitable use for a portion of that which is made in the 
ordinary way. It is possible, indeed, to arrange such a 
balance of the two systems as would leave no coke for 
sale, but it is nov likely that such a method of working 
would be wise or profitable, 

Rapidity of Production.—The water gas is made in 
immense volume, and from hour to hour can‘ be relied on 
to undergo but trifling variation as to quantity or quality, 
When making gas of 24 to:26 candle-power, each run of 
seven minutes produces about 9000 cubic feet, so that one 
set of apparatus is capable of yielding over 900,000 cubic 
feet in 24 hours. During the past season one set hag 
produced on several occasions a million cubic feet in 24 


ped | hours. 


Labour Saving.—The economy in this respect is great, 
Each operator will produce in an-eight-hour shifo up. 
wards of 300,000 cubic feet of water’ gas, whereas the 
make of coal gas rarely exceeds 18,000 cubic feet per man, 

Cost of Gas. Production.—Av present it is difficult to 
estimate what this would be to any concern depending on 
the day’s market for supply of: oil. In comparison with 
such qualities of gas as could otherwise be produced only 
by the use of. cannel,: there would certainly be a marked 
economy. The cost of oil to the Belfast Gas Works for 
the year ending June 30, 1895, was 2.214d. per gallon; 
and at this rate a saving was effected in cost of production 
of 14d. per 1000 cubic feet over the whcle make, both of 
water gas and of coal gas, the average production of water 
gas being one-third that of coal gas. The current year it 
is trusted will show still better results; but as these 
would be obtained with oil purchased under peculiarly 
favourable circumstances, the figures even if available 
would be misleading. The writer, however, has not found 
any reason to change the opinion expressed in his paper 
read to the Incorporated Gas Institute in June, 1894, that 
with oil at 24d. per gallon carburetted water gas of 21 
candle-power can be produced for less money than 17 
candle-power coal and cannel gas. 

Extension of Water Gas System.—Carburetted water gas 
had been in use in London for some years prior to its 
introduction into Belfast ; but it seemed to be regarded 
there rather as a means of meeting an emergency than as 
a regular factor in the daily make; and the stated cost 
of the water gas was so high as to offer but little induce- 
ment towards the adoption of the plan. Since the experi- 
ence in Belfast with the most modern apparatus has been 
made known, water gas has been taken up seriously in no 
fewer than 15 other cities and towns in the United King- 
dom, notwithstanding the sudden rise in price of oil; 
doubtless but for the latter the number would have been 
considerably increased. In every place where the appa- 
ratus has been got into work it seems to have given entire 
satisfaction. ; é 

In Belfast, after 18 months’ working, it was decided to 
supersede gradually one of the old retort houses with 
water gas apparatus. At present one bench of retorts 
has been removed, which was capable of producing 
900,000 cubic feet per day; and part only of the space 
thus acquired has been occupied by four sets of water 
gas apparatus capable of turning out four million cubic 
feeb per day, or 44 times as much as was produced by the 
retorts, . : 

Growth of Gas Production. —Meanwhile the demand is 
still going on apace. Fifteen years ago these gas works 
were pronounced commercially dead, while yet the con- 
sumers have continued to demand from them all! the work 
and service expected only from a flourishing vitality ; 
and a power of growth has been developed, not usually 
manifested by a moribund concern. Measuring this 
wth in millions of cubic fees per annum, the progress 
in decennial periods has been as follows : 


Year ending - : 
une .. .. 1825. 1835 1845 1855 1865 1875 1885 1895 
Millions of cubic 
eo 24 51 109 248 418 718 1169 
* Estimated. 


This growth is still continuing; and, notwithstanding 
prophetic warnings that the gas industry is already on the 
wane, the writer ventures to maintain that it has not yet 
nearly reached its zenith, and to predict that for many a 
long year the citizens of Belfast will continue to regard 
with appreciative interest the familiar row of chimneys 
along the Ormeau-road which pertain to the Corporation 
Gas Works. 





ARGENTINE Rattways.—The length of line in operation 
in the Argentine Republic is returned at 8893 miles. In 
this mileage lines the property of the nation figured for 
637 miles ; lines guaranteed by the nation, for 2424 miles ; 
private lines, for 3997 miles ; and provincial lines, for 1835 
miles, The capital invested in Argentine railways is re- 
turned at 92,546,1287, 





BALLOONS IN War.—The Austrian Government has re- 
cently carried out a series of elaborate tests in connection 
with the employment of balloons for war purposes. The 
balloon used was 33 ft. horizontal diameter and 46 ft. ver- 
tical diameter, and the object of the test was to ascertain 
whether at a safe distance from an enemy’s fire service- 
able observations could be made. The balloon was, 
therefore, sent aloft to watch a given position from which 
a shower of shrapnel shot was kept up so long as the 

loon was in sight. The balloon rose 5468 yards from 
the battery, it attained a height of 2635 ft., and was then 
allowed to float about. Highty shells were fired, con- 
taining over 10,000 bullets, and yet when an examina- 
tion’ was subsequently made, it was found that the 
balloon was only pierced by three small holes, which did 
not at all affect the working. It was considered, there- 
fore, that in actual warfare a balloon may be ser- 
viceably 5468 yards from the enemy, and 2635 ft. from 
the ground. 
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ELECTRICAL APPARATUS. 


10,608. The Edison and Swan United Electric 
Light Company, Limited, London, and C F. Proctor, 
Enfield, Middlesex. TumlerElectricSwitch. (4 Figs.) 
May 16, 1896.—Oa base B of insulating material witn a cover C 
‘are arranged the two contacts A, Al and the contact lever D 
which is stamped out of sheet metal of U-form in section, at the 
one end haviog a split d, and at the other end pivoted to the base. 
It is urged upwards by a see | E which is partly sunk in the base, 
and on its upper side is fixed insulated a strip of metal F bent cP 
atoneend. At the top of a frame G, sha (a8 an inverted U, 
and fixed to the bas2, is formed a bo3s, which is externally ecrew- 
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threaded to receive on it a screwed hole of the cover C, and is 
internally hollowed to receive a rounded boss of the handle lever H. 
Below the boss, which is pivoted on a pin I, the lever is forked, and 
has pivoted within its fork a roller K of insulating material which 
bears upon the metal strip F. When the handle H is in the posi- 
tion shown in Fig. 2, the roller K being stopped against the bent 
part of the strip F, the contact lever D is held up by the spring E 
and away from the contacts A, Al. But when the handle H is 
moved over to the position shown in Fig. 1, the roller K depresses 
the contact lever, causing its split end to become wedged between 
the contacts A, A‘, thuscompleting the circuit from the one to the 
other. (Accepted July 1, 1896). 


10,818. J. Devonshire, London. (W. B. Potter, 
Schenectady, N.Y., U.s.4.) _Contact Making and 
Breaking Devices at Drawbridges in the Overhead 
Circuit of Electric Tramways. [3 Fijs.] May 19, 1896. 
—-The circuit-breaking device 1 is constructed of a piece of metal 
of suitable shape, such, for example, as shown in Fig. 2, formed by 
the enlarged triangular flanged portion 2, having the narrow rib 
4 located at the top of the triangular portion 2, and provided with 
projections 5 having screw-threaded holes 6, by means of which 
the circuit-breaker may be secured by bolts or screws to the over- 
thead structure carrying the trolley wire. The extension 3 is 
formed with a channel 7 terminating at its inner end in a recess 
formed by a rearwardly projecting portion 8 of the rib 4, and 
adapted to hold the end of the trolley wire therein by means of a 
Set screw 9 mounted in and projecting through the projection 8. 
At the forward end of the circuit-breaker is located a contact plate 
10 hinged to trunnions 11 projecting from the sides of the trian- 
gular portion 2. The normal position of the contact plate 10 is 
shown in Fig. 2, its forward movement being limited by lateral 
projeo' ions 12 adjacent to its hinged portion, which abuts against 
stops 13 on the forward part of the portion 2 of the circuit breaker. 
The contact plate 10 is held in this normal position by the pres- 
sure of spring arms 14 mounted on the piece 2 and bearing against 
the rear of the contact plate 10, which also permits the contact 
plate 10 to yield rearwardly when moving into or out of contact 





with the adjacent contact plate mounted on the abutment of the 
bridge, _ lo Fig. 1 is shown a swinging bridge 15 having extending 
lengthwise thereon a trolley wire 16. Connected at each end of 
the wire 16 is the circuit-breaker 1. A circuit-breaker 17 similar 
in construction to the circuit-breaker 1 is located at each abut- 
ment of the bridge, and is connected with the end of the main 
trolley wire 18 terminating at the abutment. By means of this 
Construction, when the bridge is closed, the circuit is closed be- 
tween the trolley wire 16 extending lengthwise of the bridge and 
the main trolley wire 18, by means of the yielding contac plates 
of the circuit-breakers, the abutting contact plates 1 and 17 
bearing closely together through the force of the spring acting on 
the rear of said contact plates. The outer or front face of the 
contact plates is formed somewhat curved, as shown, so that when 
the bridge swings away from or into position with the abutments, 
He abutting contact plates ma readily clear each other or move 
bm abutting position, Provision is made to preserve the con- 
on of the main trolley circuit when the bridge is open, as 
follows : A through feeder 19 extending preferably under water, 
connects with the main trolley wire 18 go as t> form an unbroken 
Circuit, as shown in Fig. 1. 20 indicates aground wire extending 
Preferably under water, from the bridge to a generator at any 





suitable point connected with the main troll: ire 18. (Accept 
Fuly 1 tee) 4 ley wire (Accepted 


11,471. W. L. Wise, London, A. B. Fernald, Jersey 
City, N.J., and J. H. Hubbell, Yonkers, N.Y., U.S.A.) Are 
Lamps for Alternating Current Circuits. [2 Figs.] 
May 26, 1896.—A is the a ge of the lamp from which depends 
the frame for supporti @ lower carbon, not shown. Upon 
this plate is mounted a frame as B, to which the feeding mecha- 
nism of the lampis secured and through ways in which the carbon- 
carrying rod C moves. D is the feed magnet here shown as a 
solenoid with the core E. The feeding mechanism operated by 
this magnet consists of an inclined ball seat, namely, a collar or 
sleeve F, having a conical inner surface and an exterior flange G, 
which rests upon stud rollers H, projecting inwardly from the open 
lever I, ballsas K, which rest between the carbon-carrying rod and 
the conical surface of the seat, a weight as L, M, surrounding the 
rod and resting upon the balls, and a tripping device as N, sur- 
rounding the rod and extending up into the seat F, said device being 
preferably secured to the plate A. This device furnishes a guide 
for the carbon-carrier, as it may be turned up and fitted to the 
rod much easier than the plate A. The collar F is free to move 
in any direction upon the studs H, and so prevents the balls from 
wearing tracks in the rod. The lamp mechanism is intended for 
use in an alternating current circuit, and in it the lever I is ful- 
crumed at Jin the frame B, which fulcrum is suffisiently to one 





side of studs H, to provide for the elevation of the rod and its carbon 
through the distance necessary to strike the arc. Ina lamp for use 
on direct current circuits this fulcrum is placed at the other side 
of studs H, as indicated in dotted lines at J1, where the weight of 
the core would overbalance the weight of the carbon-rod. The 
lamp has its carbons touching when not in use. Its operation 
is as follows: Current being turned on, the magnet is energised, 
the lever I tilted thereby, the ball seat carried upward which 
causes the balls to wedge in between the inclined surface of the 
seat and the rod, thus clutching the rod and carrying it and its 
carbon along until the arc is properly struck, the weight on the 
balls causing them to more readily clutch the rod. Then as the 
arc lengthens the energy of the magnet decreases and the rod will 
descend until the balls reach the upper end of the collar N, where 
they will rest between it and the weight while the inclined seat 
moves farther down, thereby releasing the balls and allowing 
them to rotate and permit the descent of the rod to such a point 
as will cause the current through the magnet to again raise the 
seat and effect the clutching and lifting of the rod. The balls 
being held between the weight and releasing device and against 
the rod, a rolling friction is maintained between them and the rod, 
thereby insuring an accurate and gradual descent of the rod and 
its carbon. (Accepted July 1, 1896). 


10,189. F. H. Royce and E. A. Claremont, Man- 
chester. Carbon Brush-Holders for Electromotors 
and Dynamos, [2 Figs.) May 13, 1896.—This invention 
relates to a means for retaining or holding a carbon brush or 
block so as to cause constant and unvarying pressure to be main- 
tained by the carbon block on the commutator in an electromotor 
ora dynamo. A bracket a is employed in which the carbon 
brush b is placed with a spring c for following up the brush as it 
is reduced by wear. A lever d is fixed to the bracket a by means 
of a spindle e passed through the end of the lever opposite to that 





which supports the spring c and inserted in the jaws a’ of the 
bracket. Io order to obtain a constant pressure, or an approxi- 
mately cons‘ant pressure, of the carbon brush or block } on the 
commutator /, a spindle / is affixed to the bracket a by means of 
astud g. This spiodle passes through the lever d and has a screw 
nut & thereon with a coiled or other suitably formed spring j 
placed between the nut acd the lever d, the compression of the 
spring j being regulated by the nut k. By the combination of the 
action of the spring j, the lever d, and the spring c a constant and 
unvaryiog pressure is maintained by the carbon block } on the 
commutator /, irrespective of the diminution in the length of the 
carbon block by wear. (Accepted June 24, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


10,822. H. Kirkham, London. Scrubber Washers 
for ——— Impurities from Gas. [5 Figs.) May 19, 
1896.—1, 1 are the tanks of the scrubber washer containing in 
their lower portions water or liquor which gradually passes from 
tank to tank through the central openings 2 in the walls of the 
tanks, which openings also allow of the passage of gas (admitted 
to the apparatus at a) from one tank to the next. 3, 3a are pairs 
of discs 80 mounted on a rotary shaft 4 that each disc 3 rotates in 
contact with an annular bearing formed on the adjacent tank 
wall, while each disc 3a is some distance from the other wall. 
The discs 3 are perforated opposite the openings 2. Between 
each pair of discs are secured sector-like cages or baskets con- 
taining scrubbing material 6 such as coke. The gas is compelled 
to pass from one tank to the next, as indicated by the arrows, 
through the perforated portion of one disc 3, up through the 
upper cages or baskets, and down between the diec 3a and the 
adjacent tank wall to the opening 2 therein. Mach cage or 
basket is formed of a pair of sector-like sheet-metal plates 7 con- 
nected together by bars 8, which may be flat or round, forming 
the sides and bottom of the cage or basket. Tae top is formed by 


a removable grid-like lid 9, which is composed of aide plates and 
flat bars. The lid 9 is held in place by short bolts and nuts 10 
which algo secure the cage or basket plates 10a by means of which 
it can bs readily lifted, and each cage or basket is secured be- 
tween the discs 3 and 3a by four other short bolts (not shown), 
which pass through holes in the discs and through corresponding 

















holes 11 in the metal plates 7 and by a bolt 12, with which the 
lower parts of the plate 7 engage. Upon removing the four just 
mentioned short bolts any cage or basket can be taken out of its 
place between the discs. It can then be quickly opened by re- 
moving the bolts 10 and the cover 9, and the dirty material dis- 
charged and fresh material substituted, or the same material may 
be replaced after being cleansed. (Accepted July 1, 1896). 


GUNS AND EXPLOSIVES, 


11,201. H. Imray, London. (La Compagnie Anonyme des 
Forages de Chatillon et Commentry, Paris.) i Cases. 
(4 Figs.] May 22, 1896.—This invention relates to the construc: 
tion of cartridge-cases in such a manner that the tubular of 
the case has its end bent inwards to form a lip which is held in a 
recess of the head by a ring secured therein by riveting over it 
an inwardly projecting rib of the head. Fig. 1 shows the parts 
put together, but not secured. Fig. 2 shows the whole case as 














completed. The tube A constituting the body of the case has its 
end bent so as to form an inwardly projecting lip or flange which 
is inserted in an annular recess formed in the head C. Over the 
lip is placed a ring B, and then an annular projecting rib c of the 
head is, by means of a suitable tool D, forced down 80 as to form 
a rivet c! over the ring B, thus holding all the parts firmly 
together. Figs. 3 and 4 show a modification, the ring B in this 
case being inclosed within an internal bead formed on the end of 
the tube A. (Accepted July 1, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


1 . A. Peugeot, Valentigny, France. Change 
or Variable Speed Gear. [1 Fig.) May 22, 1896.—This in- 
vention relatee to means of operating variable speed gear whereby 
pairs of wheels of different ratios on parallel shafts may be geared 
together in succession for imparting variable speed to the driven 
shaft. In the arrangement illustrated rotary motion is to be trans- 
mitted from shaft A to shaft B by means of pairs of spurwheels 
CCl, D Dl, EE’, F F', brought successively into operation. The 
wheels U D E F turn with but are capable of sliding on shaft A. 
The wheels C! D! E! F! are fast on shaft B. The operating gear 
consists of a sinuous grooved cam G which may be rotated by any 




















suitable means upon shaft A, but is incapsble of sliding longi- 
tudinally thereon. In the cam groove longitudinal sliding rods H 
parallel to shaft A are engaged, and to which the cam imparts 
and-fro motion, the rods carrying forks f, whereby the wheels 
C D and the wheels E F are moved longitudinally upon the shaft 
80 as to bring them successively into gear with the corresponding 
wheels O' D' E' F", The form and arrangement of the cam G rela- 
tively to the slide rods is such that no two pairs of wheels are in 
gear atonce. The same cam may also serve for reversing shaft B 
by bringing an intermediate pinion L into gear with the two 
wheels I K fast on the shafts A and B, but not directly in gear. 
The cam and sliding gear wheels may be placed either upon the 
driving or the driven shaft. (Accepted July 1, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 





15,658. J. B. Furneaux and A. Horne, Gateshead, 
Durham. Balanced Slide Valves. [18 Figs.) August 
20, 1895.—In Fige. 1,2, and 3 the slide valve 1 is an ordinary 
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D-slide having a central exhaust cavity 2, and connected toa valve | 
spindle 3 by aring or stirrup 4. Above the valve is a plate 5 
between which the top of the valve a thin metallic diaphragm 
6 is secured by ascrew stud 7. Surmounting the whole is a cap 8 
which extends down around the plate 5, and bears against the 
diaphragm 6. This is carried by parallel motion bars that 
allow it to be maintained in a fixed position relatively to the 
valve, while the latter is being reciprocated. The parallel motion 
comprises a pair of bent bars 9, 9a that are suspended at one end 
from a bracket 10 by a link 11, are supported at the other end 
upon a bracket 12 by a link 18, and from the central portion of 
which the cap 8 is suspended, the several parts being supported 
on knife-edge bearings 14 to diminish friction. Extending 
through the back of the valve 1, the plate 5, and the diaphragm 6 
are passages 15 that connect the exhaust cavity 2 of the valve with 
the interior of the cylinder or cap & The steam pressure in the 
valve cheat 16, acts on the entire area of the cap 8 exposed to 
such pressure, but the effective area inside of the cap ex 

to the pressure of exhaust steam entering from the exhaust | 
cavity 2 of the valve 1 isso regulated in proportion to the area | 
of the valve in plan that there is just sufficient downward 
tendency or p towards the valve face to keep the valve in | 
position. The pressure outside the cap being greater than inside, 
the diaphragm 6 is pressed tightly against, or it may be secured 
to, the bottom face of the cap, thus preventing boiler steam 
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entering the cap from the steam chest, and also partly balancing 
the pressure on thecap. The effective load on the cap due to the 
boiler pressure lees the exhaust or back pressure, is sustained by | 
the parallel motion, so that the total load on the slide valve 1 is | 
reduced in proportion to the ratio of the internal cross-sectional | 
area of the cap to the area of the face of the valve, that isto say, to | 
the area of the valve in plan. In the modified arrangement shown 
in Fige. 4, 5, and 6, the parallel motion is dispensed with, and the | 
cap 8, which is secured to the diaphragm 6 and to a tubular 
distance-piece or extension 8a by screws &), is supported, pre- | 
ferably through a number of antifriction balls 17 (Fig. 4), or 
rollers 17a (Figs. 5 and 6), by the valve face on which the slide | 
valve 1 works. The antifriction balls or rollers, when used, may 
be mounted in a cage or be otherwise connected together to 
prevent them from altering their relative positions. In the | 
example shown in Fig. 4, the antifriction balls 17 are arranged at 
two opposite sides of the valve, each set of balls being mounted | 
in a case or frame 17). In Figs. 5 and 6 there are two antifriction | 
rollers 17a arranged at two opposite sides of the valve to work in 


, length of the finished cartridge. 
| which the wrapper or envelope of the cartridge is formed. Over 


in. The quantity of the stroke of the cranks b b' b 2 is deter- 
mined according to the throw of the lay-beam h and according to 
the proportion of the length of the two arms of the bent levers 
ee’ e2. The device works in the following manner. The revolving 
crankshaft a transmits by its cranks b b' ) 2 the movement to the 
short links c c' c 2, whereby a to-and-fro motion is imparted to the 






































pivots d d' d 2 in a not uniform manner (with stopping). As 
these pivots form at the same time the end of the arm of the 
bent lever e el e 2, they transmit these oscillations directly to the 
lay-beam h secured to the other arm g g’ g 2, and produce thus 


| the lathe motion. (Accepted July 1, 1896). 


MISCELLANEOUS. 

23,576. F. Render, Manchester. Apparatus for 
the Manufacture of Explosive, Blasting, &c., Cart- 
ridges. [3 Figs.) December 9, 1895.—The apparatus is con- 
structed on an upright framing comprising an upright pillar A, 


| legs a, and table B. The ng A is clamped or otherwise affixed 


to the table B, and is capable of adjustment. To the pillar A is 
affixed a hopper C, and tube D through which — a forcing 
screw E by which the explosive material placed in the hopper 
is carried through and delivered at the other end. The hopper C 
is fed from cylindrical veesels F into which the explosive material 
is carried, and the inlet to hopper C is previded with a loose valve 
¢ by which it may be opened or closed. The valve is made with 
male and female end to fit on to cylindrical vessels and into 
hopper C, so that the lid of vessel F being removed all dust is con- 
fined in and excluded from entering the vessel. The tube D is 
referably made of thin steel, the external diameter and the 

ength of which respectively e° ~~ with the diameter and 
This tube D forms the core upon 


the tube D a second tube or carrier G fits or telescopes. The 
waxed paper (or other material) which forms the wrapper or 
Pe iegen for the cartridge is wrapped over or around the first 
tube with its lower edge folded over the bottom, and is held in 
position by the second tube which is placed over it. Below the 
tube D is placed a counterweighted or balanced table or plunger 
H, capable of sliding up and down, which is pressed or forced 
upwards, and which, when raised, rests against the bottom end 
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channels 18, each pair of rollers being connected by a pair of links i ; 
l7c. The plate 6 and diaphragm 6 used in the preceding arrange- . spindle, Se tinal tisk cc meek cone ing 8 


ments, may be replaced by a piston arranged to work steam-tight 


in the aforesaid cylinder or cap. Figs. 7 and 8 illustrate an material as it is for 


weights K or by A. yay or their equivalent. The explosive 


out of the tube D by the forcing screw E 


arrangement of this kind, wherein the upper part la of the valve 
: . x - presees against the tube or plunger H, and causes the latter to 
1 fits steam-tight in the cap 8 which is suspended by a motion pecede, the pressure exerted by the table or plunger compressing 


similar to that shown in Figs. 1, 2, and 8, except that both of the the material. 


The counterweight of the table may be altered or 


brackets 10 and 12 and links 11 and 13 are arranged below the ressu i 
ends of the bars instead of one below and one above, whereby a | Secbter sison i itaciven oe “4 pe ed poppin pros ale 
vertical motion is given to the cap 8. The ring or stirrup 4 for 4. actuated by goat wheels 7, 7! which can be readily thrown out 


operating the valve 1 in this case encircles the cap 8. (Accepted of gear to stop 


July 1, 1896). 


TEXTILE MACHINERY. 
10,507. G. Schwa 


e rotation of the screw. The table is provided 


| with an adjustable trip gear comprising the rod L and spring 
| lever L! which by means of a fork /* e 

| 2, thus by the movement of the lever L' the wheel 7! is thrown 
ustria. Lathe Motion | out of gear with the wheel/. When the wheels are in gear the 


es with the gear wheel 


be, Biala, A 
of Power Looms, [9 Figs.) May 15, 1896.—In order to guide spring ever L! is held in position by the end of the rod L. When 
t! 


the lathe in a uniform manner, the crankshaft is provided, accord- 


e desired length of cartridge has been forced out of the tube 


ing to the width of the loom, with two, three, or more cranks D the table or plunger H engages with an adjustable collar h on 


taking up the pressure of the lathe in a uniform manner. The the rod L 


and draws it down, releasing the spring lever L' and 


g 
cranks b b' b 2 (for a triple guiding of the lathe) of the crankshaft | stopping the machine. Thus the size or length of the cartridge 


@ are connected by the short links c cl c 2 with the pivots d d' d 2 


is determined. The cartridge is then removed from the machine 


respectively, the latter <irey hm the same time the point of inside the second or outer tube and is retained therein durin 


application of the arm of the 


nt levers ¢ el e2 re tively. the baking process. Another wrapper and outer tube is appli 


These bent levers ¢ ee 2 are fulcrumed in the same middle line to the machine and the making of the cartridge continued. (Ac- 
at /f1 f 2 respectively, while there is secured to their otherarm cepted July 1, 1896). 


9 9' g 2 respectively the lay-beam fA, Fig. 2 showa the shape of | 
the bent lever e in the interior of the loom, wherein the mount- 


ing extending through may work without any obstacle. The bent’ Petroleum 
lever e ele 2 is pivoted here at fon the link i of the two loom | invention relates 


» London. (MM. Sievert, Stockholm.) 
Gas. ps. [1 Fig.) May 22, 1896.—This 
y to soldering lamps, and has for 


11,198. O. 


especiall 
traverses k and /, supported by a piece m, so that the latter takes its object simple, certain, and convenient means of clearing 
up the pressure of the lathe when the thread of the weft is passed and closing the narrow opening through which the gas vapour 








iggues into the burner pipe. The lamp has, as usual, a. 
reservoir 1 containing the petroleum which is supplied through 
an opening 2 closed by a screw cap; a wick tube 3 and a 
basin 11 under this for the oil used for starting the lamp, 
The pipe 8 leads to a chamber 4 covered by a cap 5 having 
a small hole 6 for the issue of the vapour into the burner pipe 7. 
According to the present invention, the “. is provided with a 
lever 8 projecting into the burner pipe 7 through one of the 








lateral air openings. At the end of the lever 8 there is a pin 9 go 
situated that it can, by moving the lever, be inserted into the 
opening 6, shutting and also clearing it, every time the lamp is 
extinguished, the lamp being thus always kept ready for use. The 
lever 8 may have, as shown, a ring or handle 10 for moving it. The 
bend of the pipe 3 is directed towards the opening 2 so that the 
wick can easily be taken out for cleaning or a fresh wick can be 
introduced. (Accepted July 1, 1896). 


11,227. C. Wehner, Leipzig, Germany. Stop 
Valves for Gas, Steam, &c. (4 Figs.] May 22, 1896.—The 
object of this invention is to provide an improved valve and valve 
seating in stop valves for gas, steam, and other fluids, the valve 
seating being capable of being renewed without removing the 
stop valve from its position, and so arranged as to be protected 
from the direct action of the current of gas, steam, or other fluid. 
The valve seating consists of one or more rings A which may b: 
of any suitable material of either a soft, hard, or elastic nature, 
the rings being placed in an annular recess @ in the valve casing. 
The upper level of the seating ring or rings A is below the upper 
level of the annular recess a so as to be thereby protected from 
the direct action of the current of steam or the like. The recess « 
is screwed to receive and hold a metal ring B which, by meansof 





a special key taking itto slots b, is screwed down on to the top of 
the ring or rings A, thus retaining it or them in place at the 
bottom of the annular recess a. The outside diameter of the valve 
C must be somewhat smaller than the inside diameter of the re- 
taining ring B, and the bearing face must be receseed, so that 
the valve, when on the seating ring or rings A, may clear the 
casing. When it is desired to renew or remove the seating ringor 
rings A the spindle 4 gland, and with it the spindle 
and valve, is removed. The special key al:eady referred to is 
then inserted through the opening in the casing thus left, ¥ 
means of which the retaining ring B is unscrewed and the ring or 
— A may then be removed, renewed, and in the same manner 
replaced. (Accepted July 1, 1896). 


—_— 


2 
UNITED STATES PATENTS AND PATENT PRAOTIOB. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





TECHNICAL INSTITUTIONS.—The new calendar for the 
East London Technical College at the People’s Palace 
has just been issued. Both evening and day classes are 
provided, the engineering department being under the 
direction of Professor D. A. Low, M.I.M.E. Students 
are prepared for the science degree at London University, 
as well as for the May examinations of the Science and 
Art Department.—The Durham College of Science at 
Newcastle-on-Tyne has a department of engineering and 
naval architecture, which is under the control of Professor 
R. L. Weighton, M.A., M.I.N.A., and is provided with 
an engineering laboratory suitably fitted. The new 
calendar can be obtained on application to the secretary. 





Water Suprpty or Cromzr.—The Cromer Water 
Works Company has declared a dividend of 5 per cent. 
for the past financial year, carrying forward 82. 7s. 3d. 
The directors, on the advice of the sag aera engineer, 
Mr. J. C. Melliss, have during the last few months 
driven 400 additional adits in the chalk in connection 
with well No. 3. The work was carried out by Messrs. 
Tilley and Sons, of Walbrook, the contractors for _ 
wells, and it has resulted in a largely increased yield k. 
water. The directors have undertaken to supply t 
Suffield Park district recently transferred from Overnres 
to Cromer. The have also, under a guarantee from a 
Erpivgham Rural District Council, agreed to supply the 
village of Overstrand. The company’s reservoirs n0W 
afford a storage capacity of 730,000 gallons. 
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MODERN FOUNDRY PRAOTIOE. 
(Concluded from page 101.) 

Stoves, CRANES, CuPpoLAs, BLowERs or Fans. 

THE drying stoves are simply square or oblong 
chambers built of ordinary brick. In some foun- 
dries they are covered in by one arch of brickwork 
the whole width of the stove, but a simpler roof is 
one composed of rough cast-iron | beams laid cross- 
wise at intervals of 4 ft. or 5 ft., and these beams 
carry flat arches from one to the other of 9-in. 
brickwork. The chamber is closed at one end, and 
has iron plate doors at the other. These fold back 
where there is room, or the whole door is slid up 
and down with a chain over a pulley, and balanced 
by a counterweight. At the closed end of the stove 
is placed the furnace, which is fired from the out- 
side. For a medium-sized stove, say 12 ft. wide, 
the furnace will be 4 ft. in length and 18 in. in 
width of grate. This can consume from 3 cwt. to 

8 cwt. of coal in one night’s firing. When the 
doors are closed and the fires lit, the smoke and 
gases of combustion fill the chamber, and do not 
escape until they come down within 1 ft. of the 
floor. The flue is placed at that level. The 
writer recommends that there should be an outlet 
whereby the stove can be cleared of smoke during 
working hours. The doors have often to be 
opened to withdraw or admit moulds or cores, 
and great discomfort and often damage is caused 
when the doors cannot be opened without deluging 
the foundry with smoke. There should either 
be another large flue in the arch of the roof, 
which can be kept closed or opened by a damper, 
or the ordinary flue, if made wide enough, can 
have close to the roof a shutter that can be 
opened from the outside, when it is desired to 
enter the stove or open the doors for any pur- 
pose while the fire ison. By this means all smoke 
would be carried to the outside, and not allowed to 
pollute the atmosphere of the foundry. Stoves 
may be made of any dimensions to suit the cha- 
racter of the work carried on. In small stoves the 
best floor is formed of cast-iron plates, laid quite 
smoothly all over the surface ; the iron wagons 
carrying the moulds can then be run into any part 
of the chamber ; but large stoves are usually laid with 
aline of rails up the centre. These rails are continued 
outside into convenient positions under the crane. 

Foundry cranes are of the well-known angular 
form, with wooden uprights, jibs, and diagonal 
stays, but in modern foundries these ought to be 
of wrought iron. If the plan of the building is 
rectangular, the best cranes are undoubtedly those 
which traverse the whole length of the building on 
rails supported at a good height on the abutments of 
the walls. For a long time these overhead travellers 
were considered unsuitable for foundries, owing to 
the amount of smoke and dust with which the 
atmosphere of a foundry is usually laden. It was 
thought, too, that in the carrying and pouring of 
large ladles of fluid metal, the heat above would be 
intolerable to the men who work the cranes. If 
proper arrangements are made, these objections 
need not exist. Careful management can reduce, 
if not entirely get rid of, any smoke from stoves, or 
drying on the floor ; and the dust need not be pro- 
duced in such quantity as to prove injurious to the 
machinery. And as to the heat from ladles or open 
sand castings, if the crane is constructed to be 
worked entirely from one end of the girders, as it 
ought to be, the workman who manipulates the 
levers need never be in an inconvenient position 
during a heavy cast. There should be two travel- 
ling cranes in a moulding shop that is over 100 ft. 
in length. The overhead traveller has the great 
advantage of leaving a clear space underneath ; and 
it 18 immeasurably superior to the foundry crane 
in the lifting and turning over of large moulds, for 
the turning is then done in a line parallel with the 
traverse of the crane. This cannot be done by a 
crane turning on a centre, without using the rack- 
ing gear, and the process often involves great risk 
to the moulds. 

_ Cupolas ought to be placed in as central a posi- 
tion as possible. Ifthe plan of the building is like 
the letter L, the two cupolas ought to be at the 
corner, one facing towards each branch of the build- 
ing. The same platform for carrying the pig and 
Scrap iron can be thus more easily made to serve 
for both, and one and the same hydraulic lift for 
raising the materials to the platform. Many are 
the forms of cupolas proposed, and every designer 
thinks his own has advantages over others. But 
there is really little to choose between one design 


andanother. There is nothing at all mysterious in 
the form of acupola, as some would have us believe. 
The height should bear a certain relation to the 
diameter. In cupolas of small diameter the height 
may be as much as six times the maximum dia- 
meter, while in large cupolas four to five times the 
diameter is quite sufficient. This is the height from 
hearth to charging door. Any height raised above 
charging door is amere matter of taste or conveni- 
ence ; itis of no importance. The only objection 
to a very high cupola is the extra difficulty in 
raising the materials to the charging platform. 
Old boiler plates, with a large number of holes in 
them, are well suited for making the outer cas- 
ings of cupolas. But the most durable casings are 
of cast iron, and they should be girt with a few 
malleable iron hoops to keep them together after 
they have cracked. These casings are easily made 
in loam. As to the proportions of cupolas, if the 
hearth is 3 ft. 6 in. in diameter inside, its diameter 
should be gradually reduced to about 3 ft. at the 
tuyeres, then carried up parallel nearly as high as 
the first charge of coke is filled up to, then it 
tapers wider towards the charging docr. A cupola 
of this form at the hearth usually produces hotter 
metal than when the sides are parallel down to the 
hearth, and there is not the same tendency to 
“ scaffolding.” 

The height above the hearth to the charg- 
ing door should be from 10 ft. to 14ft. The 
hearth itself is usually about 3 ft. above the 
foundry floor. A cupola of the above size will be 
about 5 ft. in diameter outside, and the two tuyere 
pipes should be not less than 7 in. in diameter. 





When the cupola is first charged, coke is laid in to 
}a considerable height, depending, to some extent, 
on the quantity of metal to be melted in one blast. 
|There may be from 5 to 10 cwt. of coke laid ina 
cupola of this size, and then about 1 ton of iron is 
thrown in, the pigs being broken up into quarter 
‘engths. Then a layer of about 14 cwt. of coke, 
then another ton of iron, and so on with coke and 
iron alternately, as high as the charging door. 
Much less coke than this, in theory, ought to suf- 
fice for every ton of iron, but it is seldom that any 
less serves in actual practice. If this cupola is 
supplied with a good blast, having a pressure of 
about 4 lb. per square inch, it ought to melt 
from 5 to 6 tons of iron per hour. This depends to 
some extent upon the nature of the iron melted. 
A soft grey iron, with large percentage of carbon 
in its composition, will melt more rapidly and with 
less fuel than harder qualities. 

Air: furnaces, of the reverberatory type, are also 
used occasionally for melting metals, and while still 
indispensable for the melting of large quantities of 
brass and other alloys, it is almost to be regretted 
that they are becoming almost obsolete for the 
melting of iron. It is not an economical furnace 
unless it is used in localities where good bituminous 
coal can be procured for it at a low price; but it 
has several advantages. It certainly makes the 
iron it melts stronger. This is due perhaps to the 
fact that it carries off sulphur and other deleterious 
elements when the fused metal lies long in its re- 
servoir. It is also most advantageous for the melt- 
ing down of huge lumps of iron that could not 
easily be put into thecupola. And it is most useful 
as a reservoir for melting and keeping hot a con- 
siderable quantity of metal till it may be wanted 
for a heavy casting. Sometimes when the blast is 
not good, or has been interrupted, the cupolas can- 
not melt a large quantity fast enough, and in time 
to prevent the first tappings from becoming too 
dull or inclined to solidify. In such a cate the air 
furnace can take a supply even from the cupolas in 
addition to its own melting, and can keep it hot 
until it is wanted. For general everyday use, 
however, and when the strength of the iron is not 
a matter of the first importance, the cupola is 
preferable. 

For the melting of steel in large quantities there 
is nothing better than the regenerative gas furnace 
known as Siemens’. But the production of steel 
castings may still be said to be experimental, and 
the quality somewhat uncertain ; at least this view 
is usually held by the ironfounder. In the mode 
of preparing the moulds for steel), there is little or 
no difference from that of moulding for cast iron. 
We have already given a full account of Had- 
field’s steel foundry at Sheffield on pages 165 and 
233 in our fifty-ninth volume, and those of our 





readers who followed it, will remember that we 
pointed out that the differences between steel and 
iron castings relate more to the patterns than to 





the method of moulding. Steel must be poured at 
a much higher temperature than iron, and the cast- 
ing contracts very much more. Hence, if cracks 
and internal strains are to be avoided, great care 
must be exercised in selecting such forms as do 
not show great or sudden variations of section. 

Blowers of the Root type are much better than 
fans for a foundry blast. Fans cannot give a good 
pressure unless driven at very high and even dan- 
gerous velocities. Then the noise is very great, 
and the maintenance of belting to bring up the 
speed to such high velocities, is a serious item of 
expenditure. And the liability to breakage of the 
belting when the blast is on is often attended with 
much loss and irritation ; for if the belt’ cannot be 
quickly reunited, and the blast maintained, the 
metal becomes so dull in the cupola as to be useless 
for castings. Fans of the best construction do not 
give a high pressure of blast unless driven at a 
velocity that becomes dangerous. One pound per 
equare inch is a high pressure from a fan, and it is 
as much as can be got from the best fans with 
safety. With a good blower a certain delivery can 
be relied upon, and in that respect it reeembles the 
working of the air pump. It can be driven at a 
comparatively low speed, and consequently is easy 
on belts, and there is much less noise in working 
than with a fan. 

It may be expected that something should be 
eaid about ‘‘ ladles,” as the receptacles for convey- 
ing the metal from the cupola to the moulds are 
called. The forms of the smaller kinds, which are 
carried by men, are well known and need no descrip- 
tion, except that they are of various sizes, carrying 
from 28 lb. to 3 cwt. ; but the larger ladles are all 
carried by the cranes, The exact capacity of the 
ladles must be well understood by the foundry 
foreman, for the known quantity that each is 
capable of holding, guides him in estimating 
whether he has a sufficiency for the mould he has 
to fill. The 7-cwt., the 10-cwt., the 14-cwt., and 
the 20-cwt. ladles are best made of wrought-iron 
plates, but very good durable ladles are made of 
cast iron, hemispherical on bottom ; and if their 
axles are cast into bosses in such a position as to 
balance them well, to render them quite stable, 
and yet easily turned when full without a tendency 
to capsize, there will be little fear of any unex- 
pected tilting. It is only when a ladle is quite full 
that there is any danger of that ; and it is advisable 
that crane ladles should each be fitted with a 
safety fork, which fits into two eyes near the upper 
edge, and at the same time embraces the arm of the 
swivel frame ; and this fork should not be removed 
until the ladle is placed close to its basin and ready 
for pouring. When it is considered what serious 
risk to life and limb is involved in the accidental 
upsetting of a ladleful of melted iron, there should 
be little need for dwelling on the necessity for 
adopting a sufficient safeguard. 

Large ladles above 3 tons capacity should all 
be mounted with worm and wormwheel gear 
for tilting them; then the balance of the vessel 
is not of so much consequence, for it is impos- 
sible for a ladle to overturn with this gear, 
and it has the great advantage of keeping the 
ladle in any position, and of graduating easily the 
degree of discharge from the —- lip. There 
should be a 2-ton, a 3-ton, and a 56 or 6 ton ladle, 
according to the power of the foundry and probable 
requirements of castings. If larger than 6 or 8 tons 
is required, it is better to increase the number of 
ladles rather than the individual capacity. But, 
of course, this largely depends upon the crane 
power available. 

Ladles above 3 tons ought all to be made 
of wrought-iron plates strongly riveted to- 
gether, with a broad wrought-iron ring around 
the lip and around the middle which carries the 
axles. The plates should be pierced with many 
small holes, so that the gases from the loam with 
which they are lined may easily escape, and thus 
save the plates from becoming dangerously hot. All 
ladles are daubed inside with loam, the large ones 
to about 14 in. thickness all over, and gradually 
thinned near the upper edge. The loam is dried 
by a fire inside before using, then it is coated with 
blacking. The same lining will serve for several 
castings, if proper care is taken. The worm and 
wheel in the smaller ladles (3 and 4 tons) ought to 
be quicker in their action than in the larger ones. 

Sometimes when an extra-heavy casting has to be 
made, and when it is necessary to store up a larger 
quantity of metal than can be managed by ladles 
suspended from cranes, a large reservoir is built in 
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a position sufficiently near to the mould, and high 
enough to permit of its emptying itself into the 
runners. The writer does not approve much of 
this rather clumsy expedient, except under such 
circumstances, perhaps, as the casting of a large 
anvil block, when dull metal is less of a disadvan- 
tage. The air furnace is a much better reservoir 
when metal is wanted hot, and of hard, as well as 
strong, quality. 

When metal has to be kept hot in ladles for a 
considerable time, the surface should be well 
covered with fine ashes or coal-dust, or, what is 
better, some charcoal blacking. The coarser re- 
fuse of blacking that will not pass through the 
moulder’s blacking bags ought to be reserved for 
that. To allowa ‘‘skull” to form on the surface 
is bad management. Much metal is wasted, and 
the lining of the ladle destroyed. 

That foundry is fortunate which has no bad 
castings to break up, and uo use for a ‘‘ ball.” 
Such a halcyon condition cf ¢fliciency must not 
be hoped for even in the best managed foundries. 
for if there are no ‘‘ wasters” produced within 
the works, there must always old castings 
coming into the place for remelting, but which first 
require to come under the influence of the ball, and 
there are always some heavy “rings” used in loam 
moulds which cannot otherwise be broken into con- 
venient pieces. Anything that is too heavy to be 
broken up by the ordinary sledge-hammers, must 
be subjected to the — of a heavy mass of iron 
falling from a considerable height. This mass 
is a ball of cast iron, with a malleable iron loop 





cast in for hoisting it by. It may be of any weight 
from 10 cwt. to 25 cwt. The breaking of heavy 
castings ought to be done on very solid ground, 
where the vibrations caused by the fall are not likel 
to damage surrounding buildings. A steam derric 
crane is the most convenient for hoisting the ball, 
and it should be protected at tte base from damage 
by flying splinters of iron, and afford shelter to 
the man who jerks the clip that releases the ball. 

The most commonly used iron for foundry pur- 
poses is No. 3 Pie but the quality of iron is gene- 
rally improved by mixture of pig iron made in 
different localities. It is still further improved by 
repeated remeltings, and where large castings of a 
specially strong mixture have to be produced, the 
metal ought to be mixed in due proportions in the 
cupola charges, and poured out into pigs to be 
afterwards broken up and remelted. No. 1 has a 
great deal of carbon, too much for general foundry 
use, but it isthe most fluid, and is therefore largely 
used for casting light ornamental articles and thin 
castings, such as the rims of pulleys, and indeed 
wherever great fluidity is essential to fill up the 
cavities. Itis useful, too, for reducing the hard- 
ness of other irons. 

The quality of iron is judged by the appearance 
of the fracture when broken cold, but the ex- 
perienced founder can form a pretty accurate 
opinion from its appearance in the fluid condition. 
It is also judged by the ease or difficulty experienced 
in the breaking of the pigs by the sledge-hammer. 
We have seen some strong hematite brands that 
required at least half-a-dozen blows of the heavy 





sledge-hammer to break a pig in twain, instead of 
the usual single blow. If the crystalline structure 
of the fracture is large and spongy, the iron is soft, 
with a large proportion of carbon, and probably 
of sulphur. If the colour be very dark and with- 
out lustre, then it is weak, and contains too much 
graphite. The fractured surface of a strong iron 
appears of a medium grey colour, with close and 
compact grain, and a bright metallic lustre. A 
strong mixture for general use is usually composed 
of about equal parts of No. 3 Scotch pig, hematite, 
and scrap iron of gocd quality. The strength may 
be further increased by the addition of some cold- 
blast iron. This is not suitable for light castings. 
It does not cast hot enough, and would be too 
hard if cooled quickly in a thin casting. No. 4 is 
never used in small castings, but a little ought to 
be added in mixtures for heavy castings, such as 
mill rollers, anvil blocks, and the like. It has 
been found that wrought-iron turnings, when 
thrown into the cupola with cast iron, have the 
effect of making the iron harder and of closer struc- 
ture, but it is doubtful if they add anything to 1's 
strength. On these points, and on the mixtures of 
iron generally, there is considerable diversity of 
opinion among ironfounders, and there is much 
room yet for experiment and investigation. 

There are some kinds of castings that are wanted 
hard on one or more surfaces, such as the faces of 
stampers for quartz crushing, rolls for iron works, 
and the rims and axle bearings of wagon wheels, 
and that hardness of surface can be imparted by 
*‘ chilling,” as it is called. The part of the article 
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that is wanted hard is not cast against sand or 
loam, but against a block of cast iron, and that 
block must be of considerable thickness, else it 
would be easily heated by the metal, and its pur- 
pose be defeated. The metal thus suddenly chilled 
by contact becomes quite hard, and shows white to 
& greater or less depth when broken. Rollers for 
iron works require to be very hard and durable, 
and these are usually chilled in this way. The 

cope” in such a case is a cylinder of considerable 
thickness of metal, the interior of which is bored 
smooth of the diameter required, and thinly coated 
inside with a mixture of charcoal blacking and 
blacklead, to prevent the metal from adhering to 
the surface. In America a large number of railway 
wheels are cast with the rims in a chill mould. 

he American iron generally is stronger than ours, 
and is better adapted for chilling. For it is not 
every kind of iron that will assume a hard surface 
inachill. Bright grey mottled irons are best for 
this purpose. 

Special iron has to be selected for castings that 
ave to undergo conversion into ‘malleable cast 
reer It must be very hard, and Lorne and Cum- 

rland brands are largely used, with some white or 
mottled hematite. Grey iron is quite unsuitable. 
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The castings should show a fine brilliant white 
crystalline structure when broken, and so hard 
that they cannot be cut or filed. They have to 
submit to annealing for several days before they 
can be operated upon. Small castings are packed 
in cast-iron boxes in the annealing furnace, and 
completely surrounded with iron ore or metallic 
oxides. Red hematite ore is mostly preferred. The 
ore can be used several times, but requires to have 
the addition of a little fresh unburnt ore every 
annealing. Small articles should be kept in the 
annealing oven at a uniform red heat in‘the iron 
boxes for six or seven days, but thick castings may 
require three or four weeks’ annealing. Extra care 
is required in the moulding of articles for malleable 
cast iron. The moulds must be very clean, for any 
dirt or slag shows conspicuously when the castings 
have come through the annealing oven. Malleable 
cast iron is undoubtedly of great value in such 
articles as wheels and pinions. Steel is, however, 
now superzeding the use of malleable cast iron to a 
great extent, for it is little, if any, dearer. Sharp 
internal angleg of all kinds in the patterns for steel 
or malleable castings should be avoided. Any 
article that is not well or cqually proportioned 
should not be cast in steel or malleable cast iron. 








Fic. 3. Stern View or tHE ‘*Caso MacuicHaco.” 








Fic, 5. DracRamM sHow1ne Form or Exp.osion. 


If it does not show any crack in cooling, it will cer- 
tainly incline strongly to fracture if the parts are 
of unequal thickness. 








LARGE EXPLOSIONS AND THEIR 
RADII OF DANGER. 
By Lievt.-Cotonex J. T. Bucknii1, Late R.E. 
(Continued from page 261.) 
TuE next evidence bearing on the explosion at 


Santander is contained in a very important letter 
from Captain Doriga, dated October 15, 1894, and 
sent in reply to my further inquiries. 
that ‘‘ the contradictions between the report of the 
Commander of Marine,” and other reports were due 
to the latter being penned ‘‘ when the effects of 
that terrible catastrophe were still lasting,” and un- 
doubtedly led to ‘‘ exsggerations which disfigured 
the facts that occurred, and I have had occasion to 
prove that many errors were circulated as truths, 
and occasioned reports without any foundation.” 


It points out 


A letter commencing thus may therefore be re- 


garded as a record of ‘‘ facts that occurred,” and is 
the more valuable that the writer particularly stig- 
matises every kind of exaggeration. 


After referring to his official report to the 
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Minister of Marine, which was pubiished in the 
Madrid press of November 7, 1893, Captain Doriga 
continues, ‘‘to call attention to the quantity of 
dynamite which exploded.” ... . ‘*‘ The steamer 
. . . . had on board 1720 boxes . .. . she 
landed 20, destined for this port, before the con- 
flagration occurred ”—[an important difference here 
with our official’s report, wherein 30 cases are 
stated to have been landed after the fire was dis- 
covered, and after the steamer was moored to the 
jetty |—‘‘and there remained on board, divided in 
the two holds, 1700 boxes, of which 1000 were in 
the fore-hold and 700 in the after-hold.”.... ‘All 
was not of first-grade dynamite, that is to say, 
of 75 per cent, nitro glycerine, but there was a 
part of third-grade dynamite, that is to say, 30 per 
cent. of nitro-glycerine.” [It appears from this 
sentence that all the exploding charge was not 
No. 1 dynamite. If the No. 3 dynamite ignited 
first, a good deal of it may have burnt without 
explosion, as did the 15,000 of Judson’s powder 
at the Giant Works, near San Francisco, in August, 
1887.] To continue: ‘‘ The fire in the fore-hold 
was known at 1.30, and lasted until 4.30, when the 
explosion occurred,” [This leaves half an hour 
unaccounted for. . . . see reply to No. 8 of Lord 
Rosebery’s questions.] ‘‘and there is reason to 
suppose that at that time several boxes were burnt.” 
[It is, of course, impossible to discover the 
amount so burnt—if any. Nevertheless, we are 
faced with the fact that of the 55,000 lb. in fore- 
hold, part was low-grade dynamite, which may 
have burnt away previously.|] Captain Doriga then 
proceeds to examine the danger areas. ‘‘ Half of 
the steamer (the fore-hold) was completely wrecked 
and thrown in all directions with the cargo and 
gear.” ‘' From the engine-room to the stern the 
hull remained . . . . and though the cargo in the 
after-hold was scattered through the loss of the 
bulkhead abaft the machinery, the 700 boxes 
stowed there did not suffer damage, and were 
nearly all recovered by the divers.” .. . 

‘The damages on shore were numerous. The 
first and second tier of buildings near the quay, 
and within 500 metres ” [550 yards] ‘‘ of the explo- 
sion suffered great interior wreckage, walls, ceil- 
ings, and floors falling in, and causing many victims 
and conflagrations; but the external walls and 
roofs of most of these houses remained standing, 
and could be utilised when rebuilding. Some very 
old and badly constructed houses have since been 
pulled down. No building was completely de- 
stroyed or fell to the ground, although many were 
only 100 metres”’ [110 yards] ‘‘ from the explosion.” 
‘*Any effects from the ground shock were not 
very noticeable”. . . but the air ‘‘ concussion was 
much felt, and reached to a great distance. All 
the buildings within 1000 metres” [1100 yards] 
‘were left without glass, and even those on 
the third and fourth tier from the quay had 
their windows and balconies damaged.” [The 
latter part of this sentence appears to imply that 
the word ‘‘all” refers only to houses which were 
unscreened from the explosion; and this would 
agree with theory.] To proceed: ‘*‘The enormous 
power of this pressure of air was observable in the 
number of people who were carried away to dis- 
tances of 80 to 100 metres” [88 to 110 yards] 
“from where they were standing, some of them 
having their clothes torn off them.” [This effect 
should not be identified with concussion which is 
in the nature of a sound wave, and breaks glass 
somewhat easily. The air blast is a motion of air 
in mass, and is produced by displacement. When 
a blank cartridge is fired from a large cannon, the 
effect of the air blast may be traced for many yards 
on the grass in front of the muzzle, but the air 
concussion travels for miles.] ‘‘The distances 
reached by the wreckage and cargo of the steamer 
were very variable, and the true area of peril, 
taking into consideration the number of projec- 
tiles, did not exceed 800 metres” [880 yards], 
**but it is a fact that two pieces of an anchor 
weighing respectively 35 and 40 kilogrammes” 
[77 lb. to 88 Ib.] “* fell close to the Atalaya, Tower 
of Signals, at a distance of 1200 metres” [1320 
yards] ‘‘and 75 metres” [248 ft.] ‘‘ above sea 
evel.” ‘‘ Allowing for the curve of these projec- 
tiles, they would easily have reached a distance of 
from 1500 to 2000 metres ” [1650 to 2200 yards] ‘‘ on 
level ground.” [This deduction is scarcely warranted, 
because the fall of a single projectile approaches 
45 deg., and they fell (see crossed circles on repro- 
duction of chart, Fig 1, page 298) the one on the 
summit of the hill—the other on the far side of it. 





The latter must, therefore, have been descending, 

and its flight over a horizontal plain could only have | 
exceeded the actual record by a few yards. ] ‘‘ Other’ 
pieces fell at a distance of 1400 metres” [1540 yards] 

‘* on horizontal ground, upon a promenade, causing 

several victims.” [This is a noteworthy fact, not 
found in other records, and with such a fact before 

us I think we can scarcely agree with Captain 
Doriga thata radius of 880 yardsshould be regarded 

as the limit of the ‘‘ true area of peril” in this ex- 

plosion. Captain Doriga continues]: ‘‘I call your 
attention to the following details. The steamer 
was fastened to the wharf end, distant from the 
shore about 30 metres [33 yards| and was immersed 
5 or 6 metres [16 ft. to 20 ft.] in depth. It was 
low tide. Her hold was half overflowed and sub- 

merged to the waterways.” [Thus, it would appear 
that they had succeeded in scuttling the steamer, 

and that she was aground in 16 ft. to 20 ft. of 
water.] ‘‘ She was, therefore, surrounded by a 
considerable mass of water which undoubtedly 
served as a resistance against lateral effects. This 
seems to be confirmed by the circumstance that 
two or three steamers situated at distances of 100 
to 150 metres[110 to 165 yards] from the explosion, 
did not suffer in their hulls, but only in their decks, 

spars, &c., which were struck by several pro- 
jectiles.” [Compare this reply to No. 11 query of 
Lord Rosebery. | 

‘The main force of the explosion was vertical, 
flinging into the air the wreckage of the hull and 
part of the cargo to a considerable height, as proved 
by several iron beams sticking in the high roads to 
a depth of 2 metres” [64 ft.]. 

‘“‘The explosion produced an enormous wave 
which overflowed the quay . . . but did not destroy 
the wharf to which the steamer was secured.” . . . 

‘‘Ifthe ship instead of being submerged had 
been afloat, and overlooking the wharf, the result 
of the explosion must have been much greater 
ruin.” 

The chart of the Harbour of Santander, which 
accompanied this interesting letter, is reproduced in 
Fig. 1. The area which Captain Doriga considers 
dangerous to buildings under the conditions of the 
case lies within 500 or 600 yards of the quay, while 
at 850 yards the broken line incloses what he calls the 
‘*true area of peril.”’ The small crossed circles show 
the actual spots where projectiles fell . . . the one to 
the westward ‘‘causing several victims,” and those to 
the north being the two pieces of theauchor. Fig. 2 
is the reproduction of a photograph giving a bow 
view of the burning vessel, and Fig. 3 ditto stern 
view. In each can be seen the ragged outline pro- 
duced by the heads of the unfortunate crowd on the 
jetty, most of whom were launched into eternity 
half an hour afterwards. Fig. 4, from a photograph 
some days later, shows the wreckage and jetty. 

There is still another report sent to the Mersey 
Dock and Harbour Board on November 12, 1893, 
by a gentleman long resident in Santander, who 
collected as much information as the short time at 
his disposal permitted, and sent it in reply to an 
urgent letter of inquiry from the Board. The 
report cannot be published in extenso from lack of 
authority to do so from the author, but a few extracts 
bearing on points which have not been made quite 
clear by the reports already examined, will now be 

iven. 

. The total quantity of explosive—‘‘ dynamite ” it 
was called—agreed with the other reports, viz, 
1720 cases, each holding 25 1b., and aBilbao stower 
is quoted as having asserted that 600 of these cases 
were placed in the after-hold. Again: ‘The ex- 
plosion threw the cargo perpendicularly upward 
with some inclination'westward, and to a height of 
about 700 metres [2296 ft.]. There the immense 
column opened out like an umbrella, and thence 
fell the iron beams of the cargo and the anchors 
upon the streets and buildings.” 

Fig. 5 is a fancy sketch in accordance with above 
sentence, which seems to agree with that which 
theory would anticipate. Thus a sort of vertical 
mortar would be formed round the charge, the 
ground on which the steamer rested being, as it 
were, the breech end ; and the 16 ft. or 20 ft. of 
water round the hull forming the remainder of this 
rough piece of ordnance. The line of least resist- 
ance being to the zenith, the cargo, &c., mingled 
with the intensely heated gases caused by the ex- 
plosion, would be projected vertically with an 
immense initial velocity. So long asa high velocity 
remained, the heated gas would have no time to 
expand to any great extent ; but when the velocity 
toned down, the expansion would become observable 





and the stem of the mushroom increase in diameter, 
When, finally, the resistance of the air and of 
gravitation brought the mass to rest, the heated 
gas would expand and form the top of the mush- 
room, and would carry the débris out with it. 
Moreover, we are informed in the same report, that 
‘*the cargo. . . consisted of paper, brandy, drugs, 
codfish, flour stuffs, butter, tobacco, engravings, tea, 
tin, perfumery, tar, vil, wine, wax candles, sulphuric 
acid .. . iron, and dynamite... .” (Evidently, 
therefore, the highly heated gas from the explo- 
sion would break up into their gaseous con- 
stituents many of the articles enumerated, especi- 
ally those now printed in italics, and the action of 
sulphuric acid upon some of them would assist the 
process. The dispersing action in the centre of the 
mushroom head may therefore be regarded as having, 
inall probability, occurred with considerable violence, 
The dotted lines (Fig. 5) diverging from the hull, 
represent the paths of the fragments which were 
hurled to greater distances by the explosion, such 
as the pieces of anchor found beyond the signal 
tower, and the pieces which fell on the promenade, 
1540 yards away. | 


(Zo be continued.) 





GAS LIGHTING BY INCANDESCENOE. 

Ir required the appearance of a series of articles 
on gas lighting by incandescence in a foreign journal 
to remind us that since 1887 this subject had not 
been fully reviewed in our columns, but had only 
formed the substance of notes and short commu- 
nications. In that year* we published a paper 
on the subject from the Proceedings of the Ameri- 
can Society of Mechanical Engineers at Washing- 
ton. Various systems, those of Clamond, Fahneh- 
jelm, Lewis, Sellon, Welsbach, and others, had then 
entered upon their practical stage, and the public 
were calmly looking on and reaping the benefit of 
the rivalry between the new electric light and the 
improved old gas light. That paper laid down the 
requirements attendant upon a successful system of 
gas lighting by incandescence, the most important 
of which were the following : There must be sufli- 
cient inducement to adopt the new light ; the light 
must be better and steadier; existing fittings 
should not be interfered with ; the cost of altera- 
tion and additions must be small; the manage- 
ment must be as simple as that required for 
gas, breakage and derangement unlikely, and the 
cost of renewals inappreciable ; the consumption of 
gas must be decreased, and this gas be burnt more 
perfectly in order to reduce the objectionable effect 
of gas consumed in dwellings; the light must not 
deteriorate with the use of the illuminating medium. 
All of these conditions could not rigorously be ful- 
filled ; else the electric light might have succumbed 
in its infancy. But there has been a brisk healthy 
development in both fields; neither industry has 
stifled the other. The arc lamp, which for some 
time was a common feature of shop windows, has 
had to retire again to more suitable quarters, and 
where we now notice a constant bright light, less 
white than the arc, or less blue, and hence less 
striking to our gas lamp and candle-fed eyes, we 
are sure to find the incandescent mantle. 

The articles mentioned above were published by 
Mr. Wilhelm Gentsch in ‘‘Dingler’s Polytechnisches 
Journal,” a journal which excels in réswmés on tech- 
nical progress. The full title is ‘‘ The Incandescence 
Gas Light; its History, Character, and Effects.” 
The paper does not give a survey of the practical 
adoption ; an epitome of recent improvement will, 
however, be acceptable. Although everybody 
knows pretty much what is meant by the term gas 
light by incandescence, it would be hard to find a 
gas light which does not belong to that category. 
We restrict the term to flames in which some 
foreign body, not contained in the gaseous fuel, 
some compound or oxide of metal, is raised to 
incandescence, not the carbon which is liberated in 
the flame. The prototype is Drummond’s oxy- 
hydrogen limelight of 1826 or 1828, in which the 
gas jet played upon a cylinder of lime or magnesia. 
For any but special purposes the oxygen and hy- 
drogen must be replaced by ordinary coal gas, and 
the lamps be of such a kind as to suit our gas 
fittings and pipes. Tessié du Motay tried, m 
1867, a mixture of coal gas and oxygen in the 
gardens of the Tuileries in Paris and at other 
places, but financially the experiment failed. 
Linnemann reverted to the same idea in 1886 for 


* See ENGINEERING, 1887, vol. xliv., pages 139, 469, 538, 
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se of obtaining very intense flames by 
pod ag moderately compressed coal gas and 
oxygen : 24 litres of gas and 15 litres of oxygen 
ielded 60 German candles, 37 gas and 26 oxygen 
120 candles, 48 gas and 44 oxygen 200 candles; one 
German candle is about 1.13 British standard 
candles. The experiments were encouraging 
in so far as the little zirconia disc sent out 
an increasing amount of light with increased 
gas supply. But the more intense flames pro- 
duced a whistling sound. Drossbach has utilised 
the Maughan burner for such flames, and Kochs 
has constructed a surgical lamp on these lines. We 
will consider first the older forms of incandescence 
burners. Tothese belong, in a measure, Fahnebjelm’s 
water-gas burners, inasmuch as they were in full 
use at the works of Messrs. Schultz, Knaudt, and 
Co., Essen, already in 1884. Where water-gas is 
available, this system has proved successful. 
Otto Fahnehjelm, of Stockholm, forms thin rods, 
not thicker than the lead of ordinary pencils, of 
magnesia, and clamps two rows of these rods in a 
metal holder (Fig. 1). His patents mention lime, 
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zirconia, silica, and other materials, in addition to 
the magnesia. His improved combs consist of the 
oxides of magnesium, calcium, beryllium, and zirco- 
nium, and are coated with the refractory oxides of 
the heavy metals, chromium, manganese, nickel, 
cobalt, copper, and tungsten. These oxides can be 
applied by means of a brush, as finely divided in 
emulsions of starch gum, soluble silicates, or simply 
as solutions in water or alcohol. 

Following Mr. Gentsch, we will first discuss the 
incandescent materials. Platinum gauze and 
baskets, and also quartz, were employed by Davey, 
and later, in 1839, by Alexander Cruikshanks. The 
zirconium earth, which figures in so many patents, 
had been suggested and tried by Tessié du Motay 
in 1868, when he obtained an English patent for 
its use. It may, however, be granted that we owe 
the practical success of the incandescent mantle 
largely to the researches of Dr. Auer von Wels- 
bach on rarer earths. Every metal and oxide 
has been tried, that offered the least chance, and it 
is rather surprising that even in comparatively 
recent days so many have engaged in such experi- 
ments which must necessarily be expensive, and 
cannot be fruitful unless continued for a long time. 
The medium must have a high radiating power, 
must resist the intense heat, neither shrink, nor 
evaporate, nor disintegrate, and the delicate struc- 
ture must be reasonably strong. As regards radiat- 
ing power, the rarer earths are not by any means 
equally effective. M‘Kean has found that with a 
burner consuming 85 litres of gas per hour under a 
pressure of 25 millimetres : 


Hefner 
Candles.* 
Thoria gave a bluish white light of 3.56 
Lanthana gave a white light of . 28.32 
Yottria gave a yellow white light of 22.96 
Zirconia gave a white light o 5.36 
Ceria gave a reddish light of 5.02 


* The Hefner unit is 0.862 German candles, therefore 
almost the same as the British standard. 


By themselves, none of these earths are durable. 
It is by mixing them, with the addition of mag- 
nesia, that Dr. Auer von Welsbach has achieved 
success. Very good effects have been obtained 
with mixtures of 60 per cent. of magnesia, and 20 
each of yttria and lanthana; or 60 zirconia, 30 
lanthana, 10 yttria ; or 60 zirconia, 50 lanthana. 
The further admixture of neodidymia, by itself 
radiating an orange light, and erbia, somewhat 
greenish, has proved advantageous under certain 
circumstances. Magnesia and zirconia do not 
answer together. How Professor Welsbach isolated 
these earths from their minerals, and formed the 
hoods, has been described in our columns. Chemists 
ave, however, learned more from what Schott- 
liinder published on the separation of the rare 
earths, and Mosander’s old process of 1839 finds 
more favour again at present. Recently Professor 
Welsbach has made a larger use of thoria, which in 
itself requires a very high temperature, and of urania 
in conjunction with thoria and other oxides. The 





already hardened hood is once more impregnated 
with lanthana, and finally dipped into collodion or 
rubber solution to impart greater strength to the 
skeleton. The ‘‘Deutsche Gasgliihlicht Actien- 
Gesellschaft,” the Berlin Welsbach Company, pre- 
pares the hose from the finest Egyptian cotton, cuts 
hoods of the proper length, inserts the asbestos 
loop, impregnates, smoothes on a wooden mandril, 
and incinerates either in the simple manner illus- 
trated in Fig. 2 by applying a Bunsen burner from 
above, or by a new device for which Mr. Kriiger 
has quite recently secured a patent, illustrated 
in Fig. 3. In this apparatus the mantle, attached 























to a stand, is played upon by a uniform, conical flame 
until the incineration has proceeded about two- 
thirds downward to the line a a; it is then re- 
moved, the completion of the process proceeding 
automatically. The skeleton is afterwards fur- 
ther heated, and at the same time smoothed and 
shaped by the aid of glass rods. This operation 
requires very great skill and care, and is now 
performed in the manner shown in Fig. 4. The 
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mantle is held, lowered, and raised over a conical 
burner, from which a funnel-shaped gas jet issues 
under a head of 1 metre of water. The strongly 
heated parts widen out, and irregularities are thus 
removed. This apparatus will probably render the 
previous incineration unnecessary. 

Pfliicke (Fig. 5) uses for these purposes a burner 





for compressed air or oxygen and gas, whose cap has 
horizontal ports for widening the mantle and one 
oblique port for acting upon some particular spot. 
Frederick Lawrence Rawson shapes the hood 
over a platinum mandril, feats it while there, and 
finally dips into melted paraffin or paraftin dis- 
solved in some hydrocarbon. Haitinger obtains a 
pinkish light, which can be rendered more whitish 
by substituting manganese for chromium, by impreg- 
nating with 100 parts of nitrate of aluminium and 
from 8 to16 parts of chromic oxide dissolved in nitric 
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acid ; the presence of certain acids, phosphoric acid, 
e.g., of smaller quantities of alkalis and of zirconia 
is not considered injurious. Schneider believes in 
a mantle core of platinum, quartz, asbestos, &c., 
obtained either by interweaving with the cotton 
threads, or by dipping the incombustible skeleton 
repeatedly into a liquid, in which fibres are floating. 
Eckl goes back to the asbestos cylinder, cone or 
lamelle. The oxides which withstand the heat of 
the first treatment, are to be coated with lithium 
chloride, magnesia, iodide of potassium, which, one 
would think, will hardly prove sufficiently refrac- 
tory. Rosenthal covers wire gauze with a fine tex- 
tile fibre, and coats with porcelain earth. Among 
the plentiful English patents Mr. Gentsch found 
little of practical value. He contents himself with 
mentioning a few patents. mostly dating from the 
eighties, Lake, Stephan, Davies, Schoth, Paget and 
Kintner, and Hirschfeld ; most of them have been 
noticed in our patent records, 


(Zo be continued.) 





THE NAVAL CONSTRUOTION COM. 
PANY’S WORKS AT BARROW. 
(Continued from page 269.) 

THE engine and boiler works are among the finest 
in the country in extent, in equipment, and in 
arrangement. The main building for engine con- 
struction is 520 ft. 6 in. long by 150 ft. wide; the 
boiler works is 242 ft. by 163 ft.; and the iron 
foundry, brass foundry, brass-finishing shop, tool 
shop, and other departments proportionately large. 
Of the tools we shall write presently, and may here 
say that these are arranged so that the ci nstructive 
material enters the massive stone buildings at one 
end and passes consecutively from machine to ma- 
chine, leaving that end of the building nearest the 
fitting-out dock a finished product. e manager 
over the engineering works is Mr. James McKech- 
nie, who has had a training admirably fitting him for 
this position. For five years prior to going to 
Barrow he was engineering manager at the Nervion 
Works, near Bilbao, where he designed and con- 
structed machinery for three belted cruisers, which 
attained speeds of 20 to 204 knots. 

Importance is attached here, as in the shipyard, 
to the necessity for promptly delivered and ade- 
quate plans—a large element in successful work, 
alike as regards promptitude and exactness ; and in 
this connection it may be said that in an annexe to 
the main machine shop there is a gauge office, 
where by the micrometer, exact gauges are prepared 
for all sizes, and these are carefully collated and 
distributed by an experienced workman. The 
office buildings are near to the fitting out basin, so 
that the manager has not only the engine and boiler 
shops, but the ships, under immediate control. 
The chief draughtsman has also a separate room, 
and the main office is in three divisions —one for 
estimating and designing work, one for general or 
mercantile work, and the other for work pertaining 
to war vessels. There is a staff of 50 draughtsmen, 
to which several female tracers have recently been 
added. In connection with the office there is a 
room fitted out for line photography, as used in 
reproducing drawings, and a dark room with all 
appliances for ordinary photographic work, a de- 
partment which has proved particularly useful since 
its institution ; and of the efficiency of the photo- 
grapher, Mr. J. Redhead, evidence is afforded by 
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the engravings accompanying this series of articles, 
as they were made from his prints. 

The plan of the engine works, Fig. 12, above, 
shows the general arrangement, and in describing 
the works it may not be inappropriate to take first 
the pattern shop. Itis built of stone and brick in 
three bays with iron roof. The building is 150 ft. 
long, 75 ft. wide, and 27 ft. high, the centre bay 
being 35 ft. wide. The west bay is used for 
joiner work, the machinery, which is driven by a 
gas engine, being also placed in it. The east bay 
is occupied by the patternmakers’ benches, and 
the south end of the middle bay by a large drawing 
floor, the remaining space being available for the 
erection of large patterns. The machinery com- 
prises nine lathes of various types (including one 
slide rest lathe, 154 in. centres and 14 ft. bed, and 
two facing lathes with 3ft. Gin. gap) ; one checking 
or trenching machine, to take material 20 in. wide 
by 3 in. thick by any length up to 60 ft.; one 
band saw ; one 30-in. circular saw ; one dimension 
sawing machine, with one cross-cut and one ripping 
saw ; one 12-in. and one 26-in. planing machines ; 
one knife-grinder; and an emery machine, with 
four stones for grinding gouges, &c. Adjoining is 
a separate building, 80 ft. long by 40 ft. wide 
by 16 ft. high, recently erected, for storing pat- 
terns. It is arranged in two storeys with attics, 
having a clear passage down the centre, with 
racks and shelves running off to each side. The 
arrangement is most convenient, and the patterns, 
which comprise engines of all types, will be readily 
obtained. 

The iron foundry shares with the boiler shop a 
block of masonry buildings 100 ft. distant from, 
but parallel with, the pattern shop. The building 





is 242 ft. long, and three of the six 50-ft. bays are 
utilised for foundry work. The heavier castings 
are made in the central bay, the small castings in 
the eastern division, while the western bay is 
taken up with stoves, &c. There are two Joam 
mills, each with its separate engine; near them 
are four cupolas, three of 7-ton and the other of 
l-ton capacity, supplied with blast by two Root’s 
blowers No. 5, driven by an engine with single 
cylinder 12 in. in diameter by 16 in. stroke, placed 
on a platform at a suitable level for charging and 
working the cupolas. An outside platform is also 
built at the same level, with engine and crane for 
hoisting the charges. Built out from the west side 
are four large drying stoves, 23 ft. long by 12 ft. 
high, one being 17 ft. wide, and the others 12 ft. 
There also is a 22-ton air furnace for phosphor- 
bronze casting, to which we shall refer later. A spe- 
cially large drying stove is placed inside, near the 
centre of the building, three more in the east bay, 
and one at the south end of the centre bay, with a 
core stove adjoining. The transporting of material 
is done by means of five travelling cranes of 30-ton 
power each, and one of 74 tons; each has its sepa- 
rate engine and boiler. There are also various 
fixed and portable jib cranes conveniently arranged 
throughout the building, ranging about 3 tons 
power. There is a complete outfit of ladles, and 
the usual gear. The plant is arranged and adapted 
for turning out an average of 80 tons of iron cast- 
ings per week. Single castings of 22 tons have 
already been made, and facilities exist for safely 
casting and dealing with pieces up to 40 tons in 
weight. 

The brands of iron used for the various castings 
at Barrow include Langloan, Gartsherrie, Blaen- 





avon cold blast, hematite, Eglinton, Coltness, Dal- 
mellington. The strength of metals is indicated by 
the following results of actual tests made of typical 
castings : 


Transverse 
Tensile Strength. Strength. 
Name of Part. Tons per Square Cwt. per eq. in. 
Inch. at 12 in. 
Supports. 
Cylinders es 9.5 21 
Columns = 9 25 
Cylinder liners... 12.3 30 


Cylinders up to 113 in. in diameter, suitable for 
a stroke of 7 ft. 6 in., and weighing 30 tons each, 
and other pieces 16 ft. by 14 ft. by 6 ft. 6 in., such 
as condensers, bedplates, &c., weighing up to 
25 tons each, have been made; indeed, facilities 
exist for safely casting and dealing with pieces up 
to 40 tons weight. ; 

Before following the castings into the machine 
shop we may take up the natural sequence of con- 
struction by dealing first with the forge, with which 
is asscciated the smiths’ shop, while the brass 
foundry also shares the same building. It is con- 
structed close to the Ferry-road, which separates 
the shipbuilding and engineering works. This 
stone structure, with iron roof, is 250 ft. long and 
80 ft. wide, in two 40-ft. bays. The smiths’ shop 
and forge occupy 160 ft. of this length, and the 
whole width of the two bays. In it there are 32 
smiths’ fires and three steam hammers of 12 cwt, 
11 cwt., and 6 cwt. pryer respectively, used for 
ordinary smith’s work. In the smiths’ shop are 
also a vertical drilling machine, a grindstone, and 
and a rumbler or iron cleaning machine. — 

The forge is situated in a central position, there 
being two furnaces, 15ft. by 6 ft. 9 in. by 8 ft. 6 in. 
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high, of the Gorman type, with air tube below, and 
a 30-cwt. steam hammer. Powerful cranes are 
arranged close to the forge, and others as required 
at the various fires. The blast for the forge fur- 
naces and the whole of the smiths’ fires is supplied 
by one fan, driven by belt gearing off the shop 
engine—a single-cylinder wall engine. The forge 
is capable of turning out iron and steel forgings up 
to about 7 tons weight, and built-up shafts up to 
16 in. in diameter, the forge in the ship-smiths’ 
department being available for heavier work. 
Continuous with the smithy is the brass foundry, 
which is 90 ft. long by 80 {t. wide, in two bays of 
40 ft. There are 16 crucible furnaces suitable for 
300-lb. pots, and one crucible furnace supplied with 
blast from the fan in the smiths’ shop. With this 
150 1b. of metal is made ready for casting in 40 
minutes from the lighting of the furnace. There is 
one 10-ton air furnace and two large drying stoves, 
30 ft. and 20 ft. long respectively. In one bay, 
where the smaller class of work is done, there are 
two overhead 3-ton travelling cranes, and in the 
= bay an overhead travelling crane capable of 
; ting 15 tons. The average weekly output of this 
rege 4 is 16 tons of castings. In connection with 
his shop is an air furnace of 22 tons capacity, 
situated outside of the iron foundry, as already 
mentioned. It is used for the heavy bronze cast- 
ings required for the rudder frames, stem and stern 
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posts, propellers, &c., of the highest class of naval 
and mercantile ships. At this furnace were cast 
the rudder frame for H.M.S. Powerful, which is 
23 ft. 74in. by 19 ft. 3in., with head 24 in. in 
diameter, weighing 21 tons, the two shaft brackets 
weighing 20 tons each, and the parts of stem and 
stern posts from 12 to 14} tons each. All were of 
phosphor-bronze, having a tensile strength of 23 
tons per square inch and an elongation of 47 per 
cent. 

The machine or engine shop proper is a massive 
red sandstone building, in three spans, each of 
50 ft., making the width of the building 150 ft., 
the total length being 520 ft. This includes 
an extension, 100 ft. in length, made by the 
present company. The height of the building is 
40 ft. throughout, and in the west bay are two 
erecting pits, one 9 ft. deep, and the other 15 ft. 
deep, the latter giving ample head-room for 
erecting the largest type of engine that is likely to 
be built for years to come. These pits, the one 
75 ft. by 33 ft. and the other 98 ft. by 46 ft., are 
shown in the engraving, Fig. 13. on the present 
page. As shown, this bay is served by two over- 
head cranes of 50 tons and two of 25 tons power. 
The centre bay is served by three overhead cranes 
of 25 tons, 15 tons, and 14 tons respectively ; a 
2-ton bogie travelling bogie crane being also used 
for serving the machines on either side of the 





bay. The east bay is served by three over- 
head cranes of 25 tons, 15 tons, and 7} tons 
respectively, with seven jib cranes ar ranged along 
the outer wall. The building is traversed by a 
complete system of broad and narrow gauge 
railways, which, with the abundant outfit of cranes 
and lifting gear, reduce the labour of transporting 
the material to a minimum. 


(To be continued.) 








THE INTERNATIONAL CONGRESS OF 
ELEOTRIOIANS AT GENEVA. 
(Concluded from page 273.) 
Hypro-Exrectrric Prant at AARAUv. 

Ar Aarau the light and power stations are again 
quite distinct from one another, but the light 
dynamos in the town station are driven by electric 
motors receiving their current from the generators 
at the power station onthe Aare. The feed canal 
of the latter has a length of 1.5 miles, and the very 
steep batter is paved with beton slabs resting on 
piles. The building, like many others of this kind, 
is entirely in beton. The electric plant possesses 
two reaction turbines of Rieter and Co., of 
Winterthur, with a vertical shaft 23 ft. high. The 
regulation is effected by means of a belt shifter 
turning the cylindrical turbine gates below. A 
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vertical double pendulum, about 3 ft. long, is sus- 
pended over a little cylinder with two stops, oscil- 
lating up and down. If the pendulam depresses 
one of these stops, right or left, a bevel wheel turns, 
throwing the belt from its neutral central pulley 
over to the right or left. This regulator is said 
to act very well; a newer horizontal arrange- 
ment is in use at Wynau. The revolving field, 
more than 13 ft. in diameter, is fixed to the shaft 
without any upper bearing. At 48 revolutions, the 
dynamos, which have 96 poles, give two-phase 
currents of 2000 volts. The exciters, also ar- 
ranged vertically, are driven by side shafting. There 
is only one attendant. Three lines, each of four 
wires, cross the Aare. Two of these, the power 
circuits with which, at the end of 1895, 27 motors 
of 203 horse-power were connected, form closed 
rings. There are group and single transformers of 
a total capacity of 270 kilowatts. The whole electric 
plant has been supplied by Brown, Boveri, and Co., 
of Baden, Switzerland, whose constructions we de- 
scribed last winter.* The third line leads to the 
town lighting station ; two other lines serve the left 
bank of the Aare. The town station—half a mile 
from the power station—may be styled a transform- 
ing station, each of three electric motors driving 
two continuous-current dynamos of 50 horse- 
power at 700 revolutions. These machines anda 
Tudor battery, which has done three years’ service, 
feed the three-wire network, likewise developed 
to a closed ring. Such a ring circuit allows of 
perfect equalisation of the electromotive force, and 
of the best use being made of the copper, but it is 
next to impossible to cut out a particular section 
in cases of fire, &c., and the ring will be aban- 
doned. The safety cut-outs consist of diverging 
brass arms fixed to china cylinders. The upper 
ends are bridged by a fine wire ; the lower ends, 
which are nearer together, by a fuse. The wire 
is said to give way first, but the apparatus had 
not acted yet. There is a small reserve turbine 
at the lighting station, which is domiciled in a 
quaint old house dated 1608; the batteries do 
not look altogether at home in the upper storey. 
The 32 arc lamps, of 12 amperes, two in series, 
and incandescence lamps are well suited for the 
small neat town. Most of the private lamps 
are paid for at a lump rate ; 44 consumers have 
electricity meters, mostly furnished by Schuckert, 
The primary and secondary lines are distinguished 
by insulators of different colours. 

The 27 motors mentioned do not comprise a 100 
horse-power motor which was put up at a cement 
works. This motor could not a:commodate itself 
to the great fluctuations in the load which the tur- 
bine easily mastered. In brake tests the electric 
motor furnished the 100 horse-power ; when coupled 
up in the mill, not more than a third of the power 
could be obtained. The municipality who own the 
power plant have tried many experiments, but in 
vain, and have hence had to lose this customer. 


Tue Hypro-E.ectric PLants at THORENBERG 
AND RATHAUSEN. 


These are also Brown, Boveri, and Co.’s installa- 
tions, near Lucerne. The Thorenberg, or Doren- 
berg, plant has already been noticed in our columns. t 
Tt is historically interesting because it contains 
three Ganz alternating-current generators of 1884, 
whose construction at once betrays their venerable 
age. The transformers in Lucerne—handsome 
turrets supporting the aerial wires high up, or 
neat monumental boxes adorned with vases, as well 
as the skeleton towers by the help of which the 
railway is crossed—deserve mention. 

The Rathausen plant has just been opened. 
The head race has a length of three-quarters of a 
mile, and is separated by a beton wall from the 
Reuss, which yields 1200 or 1500 horse-power. Just 
in front of the power-house the canal is 36 ft. 
wide, and the beton wall 10 ft. high. The house, 
built in beton on rock, has five main turbine 
chambers. The mounting of the three turbines 
already put up, each of 300 horse-power at 60 
revolutions, and of the revolving fields, is the same 
as at Aarau. The outer armature rings are thus 
stationary, the coils being imbedded in hollows. 
The exciters are 15 horse-power machines, placed 
in front of their generators and driven from the 
turbine shaft at 450 revolutions. The turbine re- 
gulators of Th. Bell and Co., of Kriens, who are 
at present the chief customers of the electricity 





* See ENGINEERING, vol. lxi., pages 531, 591, &c, 
+ Jbid., vol. Ixi., page 719, 





works, effect the governing at any load at a con- 
stant percentage in an interesting and novel manner. 
The device comprises a revolving horizontal drum 
with two pivoted levers on front and back, sym- 
metrically arranged and held by counter-springs. 
Normally these levers strike against a rod which 
they depress. When the governor acts, the rod 
is temporarily arrested, so that the lever has to 
yield, thus setting a differential train of wheels in 
motion inside the drum. The turbine gate then 
advances or recedes by one tooth. 

The current mains run in a passage, intermediate 
between the two floors, to the main switchboard, 
with five central panels and four panels each side, 
the one side for light the other for power distribu- 
tion. All cut-outs, fuses, &c., are accessible from 
behind ; the telephone box, well padded, is also 
behind the switchboard. The passage behind the 
switchboard might be a little wider ; otherwise the 
whole arrangements of the switchboard and the 
power-house seem remarkably good. The switches 
are provided with strong wooden handles, re- 
minding the observer of a pair of horns. The 
generators can be connected in parallel, for light or 
for power. The row of chains guarding the elec- 
tric machines looks de trop, as it cannot afford any 
protection to the staff; but visitors may be fre- 
quent in these installations. The men seemed to 
be well protected in all the installations visited. 
The primary line of the biphase currents of 3300 
volts consists of three wires mostly on poles, from 
36 ft. to 50 ft. high, provided with lightning con- 
ductors ; under the River Emme cables supplied by 
Siemens and Halske, and Felten and Guillaume, 
are strung on six rows of china insulators fixed in a 
conduit. Motors of 60 horse-power and above are 
joined to the primary line; the mills of Th. Bell 
and Co. have a 165horse-power motor. The signal 
lamps and bells on the switchboard indicate that 
large motors are switched in or out. Mr. P. Lauber 
superintended the building operations, and is the 
engineer in charge of the installation. 


Hypro-Etecrric PLant or THE TowN 
oF ZiRICH. 


The electric installation at Letten, within the 
precincts of the town, is an extension of the 
hydraulic station. The supply of electricity was 
commenced in 1892, but the plant is stil] being 
extended. The head of water of the Limmat River 
varies between 5 ft. and 10ft., and the power 
available between 600 and 1200 horse-power. The 
larger figure refers, of course, to the summer, 
when the melting snows afford an ample supply of 
water. The old plant comprised 10 low-pressure 
turbines of the Jonval reaction type, supplied by 
Escher, Wyss, and Co. Two more of these tur- 
bines were put up in 1891. When little power 
is required, the hydraulic pumps driven by 
the turbines store water up on the Ziirichberg, 
whence the new turbines are fed under a pressure 
of 2201b. There are four of these high-pressure 
turbines, two large and two small ones; the regu- 
lation is effected by means of hydraulic pistons 
which automatically control the inlet. The general 
arrangement is the following. The low-pressure 
turbines are grouped in pairs acting upon a hollow 
shafting from which the motion is carried over, by 
means of large wheels with mortise teeth inter- 
mediate between the two, to a common main shaft 
which extends right through the power-house. 
The two large high-pressure turbines also act upon 
this shaft, and drive alternating-current generators 
coupled to their own shaft in this order: turbine 1; 
generators 1, 2; gearing, generators 3, 4; tur- 
bine 2. The same gearing further effects a con- 
nection with the primary shafts of the small high- 
pressure turbines, grouped: turbine 1, exciter 
dynamo 1, gearing, dynamo 2, turbine 2. The 
object of these connections is to maintain a har- 
menious co-operation of all the machines, the large 
high - pressure turbines serving as regulators. 
Four-part couplings, so-called bolt couplings, are 
inserted on each side of a machine, so that 
the common shaft, as well as the primary 
shafts, may run as one or in parts. By means 
of these couplings, connection for phase coincidence 
can be effected while both generators are in motion. 
The one half of the coupling is driven from the low- 
pressure side, the other from the high-pressure 
side ; when full speed has been reached, and there 
is no longer much relative motion, the coupling is 
closed. The common shaft makes 100 revolutions, 
the high-pressure shafts 200 and 400. The steam 
reserve is given by Sulzer engines, and also by a 





new engine of Escher, Wyss, and Co.; the engines 
and the pumps are placed on the side of the shaft 
opposite to the turbines. The shafting is the work 
of Escher, Wyss, and Co., whosupplied the pumps. 

The four 300 horse-power generators of the 
Oerlikon Works, who have furnished the electrical 
plants, are of the Kapp type; they have a flat ring 
armature and twice 30 poles, and give 2000 volts and 
100 amperes at 50 periods and a speed of 200 reyo. 
lutions. The two exciters, of 30 horse-power each 
which can be connected in parallel, run twice as fast 
as mentioned; one of them suffices for ordinary 
working. The switchboard will be the feature of 
the installation. The separation of the variou; 
branches is rigorously carried out, there is no 
crowding of instruments, ample space in the pas- 
sage behind the switchboard, ample space in the 
room below, from which the mains start, and a 
very lucid arrangement throughout. The bar; 
leading down to the concentric cables are painted 
blue, outer wire, and red, inner wire. Two 
feeders of three cables each, made by Berthoud 
Borel, and Co., take the current to the two dis. 
tributing stations in town, 2.5 and 3 miles dis. 
tant. There are return feeders and compensators, 
which, by the intermediation of relays and resist- 
ances in shunt to the exciters, maintain the pressure 
uniform. The concentric cables are provided with 
a double lead cover, but are not iron-sheathed, 
and are pee in conduits made of hard-burned 
clay. All the branches start from the two stations, 
These conduits have a length of 25 miles. The 
secondary circuits of twice 100 volts are arranged 
on the three-wire system ; the secondary lead cables 
are of the same type and placed in similar conduits, 
The transformers are stored in iron cylinders used 
for advertising purposes; their total capacity is 
850 kilowatts. More than 20,000 incandescence 
lamps of 16 candles and 41 arc lamps of 18 am. 
peres are now joined in the network. 

The power distribution is only developing. A 
few 6 horse-power electric motors have been put up 
as yet. But the Oerlikon Works have already 
installed two continuous-current dynamos of 200 
horse-power each, for 500 volts at 400 revolutions, 
which are to work the Ziirich- Wiedikon tramway. 

The interesting lighting plant at the Tonhalle 
was not visited. At that concert hall two current 
rectifiers and 115 Pollak cells from the Marly 
Works have been installed. Originally two 30- 
kilowatt transformers were reserved for this plant, 
which reduce the pressure of the monophase cur- 
rents from 2000 volts down to 105 volts; by the 
addition of two 15-kilowatt transformers, 55 more 
volts are secured, 


THE OERLIKON Works. 


The Oerlikon Works permitted an inspection of 
their establishment, although a crowd of about 50, 
comprising a few almost too eager to learn, must 
have been inconvenient in the very busy shops, 
which are now being extended. Electric motors of 
all sizes could be seen at work everywhere. Con- 
spicuous among the objects were the enormous 
magnetic wheels, with 55 polar teeth, 19 ft. in dia- 
meter, made in five sectors each for the Rhein- 
felden power station, now being built by the All- 
gemeine Elektricitiits Gesellschaft, of Berlin. In 
a paper which the director of the company read 
at the Berlin meeting of the Union of German 
Electricians a few months ago, he duly pointed 
out that the 20 turbines of 850 horse-power each 
at 55 revolutions will be furnished by Escher, 
Wyss, and Co., of Ziirich, in conjunction with 
Zschokke and Co., of Aarau, but he entirely forgot 
to mention that those huge triphase generators, 
which will have an outside diameter of 23 ft., are 
being supplied by the Oerlikon Company. The 
magnetic wheels will revolve inside the stationary 
coils, the teeth acting as yokes to complete the 
magnetic circuit. The Aluminium Works of Neu- 
hausen and the Electrochemical Works of Bitter- 
feld will start branches in the Rheinfelden district. 
For the former, Oerlikon is building dynamos of 
710 horse-power, 65 volts and 7500 amperes at 
160 revolutions, also to bea fixed on the vertical 
shaft of their turbines. For some new soda works, 
erected in Savoy on the Arve, three other con- 
tinuous-current dynamos of 700 volts and 500 
amperes are being completed; one of these ma- 
chines, with the massive radial poles arranged 
inside an iron ring, recalling somewhat the old 
Ganz type, was just being tested. To other 
novelties which the Oerlikon Works exhibited at 
Geneva, a crane, turning on balls and supplied with 
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current on the Claret-Wuilleumier system, a band 
saw, machines for sharpening and adjusting the 
teeth of such saws for planing bevel gearing, driven 
by electric motors, &c., we hope to refer in an 


early issue. 
Exectriciry WORKS ON THE SIHL, 


The Sihl is a little river which keeps on the 
south side of the Lake of Ziirich, and which joins 
the Limmat, through which this lake discharges 
its water into the Aare and thus into the Rhine, a 
little below the town of Ziirich. A true mountain 
stream, without any regulating lake basin, the Sihl 
is exceedingly variable in its volume. Five cubic 
yards pass, On an average, per second during 
summer time; the minimum is about half that 
bulk, but during floods 400 cubic yards have rushed 
down. The hydraulic engineers, Fischer and 
Schmutziger, of Ziirich, had hence no easy task to 
design a suitable installation to utilise this water 
power. The operations were superintended by S. 
Grosjean and by W. Wyssling, the latter supervis- 
ing the electrical installation. To secure the water, 
a weir 120 ft. long had to be built of beton, a tunnel 
lined with cement stones, 25 square feet in cross- 
section, had to be cut through 1.5 mile of moraine, 
areservoir to be created, closed by a dam, 50 ft. 
high, 350 ft. long, 208 ft. wide on its base, built in 
consolidated earth, with a brick coping for the over- 
flow, and finally a steel conduit, 5 ft. 9 in. in dia- 
meter, to be provided, 2600 ft. long, under an 
incline of 83 per cent. This pipe is fitted with an 
air chamber. The power-house contains in its five 
storeys the tail race, five turbine chambers, the 
dynamo and engine hall, and apartments. The 
turbines, of the impulse type, from Escher, Wyss, 
and Co., work with aspiration, as the level of the 
tail race is subject to very considerable variations, 
which may amount to 20ft. They develop 400 
horse-power at 360 revolutions, and are fitted with 
hydraulic regulators, the piston moving a toothed 
rack which opens or closes the gates of the float 
wheel. There is further a turning sluice in front 
of each turbine. 

The two-phase generators, from Brown, Boveri, 
and Co., have their magnet wheel with its 14 poles 
mounted on the vertical turbine shaft. The cir- 
cumference speed of the field is very high, 125 ft. 
per second. The revolving part weighs 4.5 tons, 
the stationary armature, which is insulated with 
mica and paper, 8 tons. The dynamos are utilised 
either as monophase generators, for lighting, or as 
diphase machines, for power transmission. In the 
latter case the difference in phase between current 
and tension may become considerable. Each 
dynamo has its exciter, also vertically arranged, 
driven by a belt from the shaft. The switchboard is 
constructed on the same plan as that at Rathausen, 
likewise a Brown-Boveri installation ; but the works 
on the Sihl provide more space behind the switch- 
board, The four middle panels contain the switches 
for the two separate lines (light and power) and the 
static and dynamic voltmeters with reduction trans- 
formers and ampere-meters. Each phase of each 
machine can be coupled for light, on the left, or 
power, on the right. All the high-tension wires 
and apparatus are mounted on china insulators 
fixed to an iron skeleton ; the marble slab serves as 
base for low-tension apparatus only. 

The conductors are all aérial. The primary 
mains consist of two branches, one 11 miles the 
other 5.5 miles long; each branch has six wires, two 
for the monophase, lamp currents, four for the 
diphase, power currents. The wires, about } in. in 
diameter, are attached to triple bells, 0.71 in. high, 
fixed on zincked irons, supported by impregnated 
posts up to 50 ft. high ; the posts are all capped 
and provided with lightning conductors. In several 
spots the mains pass through orchards. The large 
transformers, of 100 or 150 kilowatts, are square 
turrets of two storeys ; the high-tension currents of 
5000 volts enter above, the secondary wires come 
out under the roof of the lower storey. The switches 
for light and power are separate and accessible 
through different doors. Power is distributed by 
three wires at 240 volts per phase, light on the three- 
wire system at twice 120 volts. The networks have 
great dimensions, The primary wires have a length 
of 155 miles and a copper weight of 50 tons; the 


secondary wires a length of 87 miles, and a weight of 
copper of 40 tons. All the electric motors, except 
two of 65 horse-power each, are on the low-tension 
circuits ; a few, aggregating 70 horse-power, which 
may only be used during daylight, are joined to 


are now utilised for motors in weaving and spin- 
ning mills, cement works, sawmills, &c. The rest 
of the power serves for public and private lighting 
in the villages of the district. Three of the five 
turbines and generators contemplated are working, 
the fourth machines are being erected ; 1600 horse- 
power will be available. 

This was the last installation visited. Excursions 
to the chlorate of potash works at Vallorbes and 
the aluminium works at Neuhausen would have 
been most interesting, and would not have taken 
the excursionists much further away. Unfortu- 
nately these visits were not on the programme. 





TABLE MOUNTAIN WIRE ROPEWAY. 

THE illustrations on our two-page plate show the 
arrangement and some details of a wire ropeway 
erected for the Corporation of the City of Cape Town 
for the purpose of carrying the materials and machi- 
nery needed for the construction of their new reservoirs 
on Table Mountain, at a level of about 2168 ft. above 
the City of Cape Town. 

As it was required to transport pieces of machinery 
weighing upwards of 15 cwt., the type of line adopted 
under the advice of Mr, Carrington, M. Inst. C.E., 
was that introduced by him some years ago as the 
single fixed rope system, examples of which are now in 
operation in many parts of the world. This type of 
tramway consists Ps one fixed rope stretched from end 
to end of the line, supported in suitable saddles at the 
various points where the posts occur, and anchored 
and tightened at the ends, On this rope a single 
carrier is run at a speed of about 8 miles per hour, 
being operated by an endless hauling rope attached to 
it, and which at each terminal passes round suitable 
gears. At the lower terminal, steam power is provided 
in conjunction with a specially designed driving gear 
provided with powerful brakes, &c. At the upper 
terminal, tightening gear only is provided. The carrier, 
hanging from the fixed rope, is loaded at the lower 
terminal, and is then run to the upper end of the line, 
passing the supports provided for carrying the fixed 
rope, at the speed above named, where it is emptied, 
and the motion of the engine being reversed, it is drawn 
back again to the lower station, where the operation is 
again repeated. 

This, roughly, is a description of the type of line 
shown in the illustrations. The section of ground 
passed over does not fully show the great diffi- 
culties of the country, and these are better realised 
from an inspection of the illustrations. The line was 
laid out by the engineer of the Cape Town Water 
Works, Mr. Thomas Stewart, who also superintended 
the erection of the materials on their arrival at Cape 
Town, and to whose careful selection of the route, and 
supervision of the erection, much of the success of the 
work is due, 

The whole of the machinery and ropes were supplied 
by Messrs. Bullivant and Co., of 72, Mark-lane, 
London, being made from the designs and under the 
superintendence of Mr. W. Carrington, their consult- 
ing engineer, who has made a speciality of the design 
and construction of machinery for wire rope transport 
during the last 25 years. The line has now been at 
work for about two years with regularity and efficiency. 
The safety of such a system is best illustrated by 
the fact that the Mayor and a large number of the 
Corporation of Cape Town travelled to the top of the 
mountain by the ropeway when visiting the site of 
the new water works. 

The spans adopted are governed by the nature of 
the section, and in this case are not extremely long, 
the greatest length being, as shown on the section, 
about 1500 ft. This arrangement of wire ropeway 
lends itself to the use of much longer spans and greater 
inclines, an example of which may be cited in the case 
of the ropeway at Hong Kong, which was constructed 
by Messrs. Bullivant and Co. in conjunction with Mr. 
Carrington for the carriage of workmen from a large 
sugar factory to a sanatorium in the mountains, where, 
during a large portion of the year, it is necessary for 
them to sleep, in order to avoid the fever to which they 
are liable while living at the sea level. In this case 
gross loads of 1 ton are transported, consisting of a 
carrier in which six men are seated. This line, after 
being inspected by the Government and approved of, 
has been at work now for five years, during which 
period it has worked continuously without failure or 
stoppage from accident. 

hile dealing with this type of tramway, it may be 
stated that the longest span constructed is 1500 yards, 
over which gross loads of 12 cwt. are run at a speed of 
30 miles per hour ; this occurs on a ropeway constructed 
by Messrs. Bullivant and Carrington in the Italian 
Alps. This line, though made for the purpose of 
carrying minerals, is also employed for transport of 
workmen. 

It should be borne in mind that the above type of 
tramway is only one of five systems adopted and con- 
structed by the above-named gentlemen, who have on 


with, by the power they thus have of selecting the . 
special system most suitable for each situation that 
comes before their consideration. 





CAISSONS FOR THE NEW NORTH DOOKS, 
LIVERPOOL. 

WE illustrate on this page and on page 310 the 
caissons for the 100-ft. pod pts entrances at the New 
North Docks, Liverpool, which have been designed, built, 
and equipped by Messrs. John Jones and Sons, ship- 
builders and engineers, Liverpool, and possess several 
features of interest. They can be used either to close 
a 100-ft. opening across which they stand perpendi- 
cularly, Pon. wpe: pret them obliquely other openings 
90 ft. or 80 ft. can be filled. The general design of 
the structure is well shown in Figs. 1 to 4, from 
which it will be seen that the hull is very completely 
subdivided. Any of these compartments can be filled 
with water or emptied at will, independently of 
the others, and by observing the pendulums pro- 
vided in the engine-room, the man in charge is thus 


Ww 
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enabled to sink or raise the caisson perpendicularly. 
The usual time required for floating the caisson and 
transporting it clear of the entrance is 26 minutes, 
The general - dimensions are: Length over all, 
102 ft. 8in.; extreme beam, 31 ft.; at deck, 15 ft.; 
depth, 50 ft. They have a displacement a‘ 46 ft. 
draught of water of 2510 tons, made up as follows: 
Weight of hull, 610 tons ; weight of permanent stone 
ballast, 550 tons; weight of water ballast, 1350 tons, 
The six water-tight compartments, built for water 
ballast, are placed four amidships, and two in the 
rome these latter extending the full depth. A centre 
ine bulkhead secured to the keel-plate at the base, 
and to the water-tight iron deck at the height of 
30 ft. 7 in., extends the whole length of the hull. The 
machinery space is amidships, the boiler, pumps, and 
connections being arranged as shown. The suction 
and discharge valves and pipes, best seen in Fig. 4, are 
13 in. in diameter. The controlling valves for both inlet 
and outlet are fixed on the shell, and are operated from 
the machinery space. The capstan engines are below 
deck, protected from the weather, but the warpin 
drums are on deck, and suitable fairheads are fix 
where nec . The keel, stem, and stern plates are 
4 ft. wide and 1 in. thick, firmly placed between the 
floors, which are on the middle line 2 ft. 6 in. deep, 
secured by double angles 34 in. by 34 in. by 1% in. to 
the hull. Above the floors the stem and stern are 
securely held in position by horizontal bulkheads and 
breast-hooks. 
The strong keel-plate is 


repared for greenheart 
slabs measuring 18 in. by 10} y 


in. bolted through, with 


greenheart plugs standing flush with the surface, and 








the light transformers, 


Over 600 horse-power 





many occasions secured the success their work has met 





these are secured by counter-bolts tapped in the 
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heads and points of the through bolts. The hull is 
strengthened at intervals by web frames, and the 
bilges stayed by diagonal stays of great strength. The 
whole of the plate edges are planed, and the butts are 
treble-riveted, the laps double-riveted, steel rivets 
being used throughout. Oncompletion and test there 
was not a rivet to renew nor a butt to be caulked. 

The ballast is filled in and chocked under the longi- 
tudinal stringers and cemented together by the best 
Portland cement and river sand ; the surface is arranged 
to direct the water ballast to the suction-pipe roses, 
so that the pumps lift all the water. Under working 
conditions shese caissons show no appreciable differ- 
ence in form either under the full load or floating light. 
The difficulty of launching vessels of this form and 
draught of water, although involving special arrange- 
ment, was perfectly overcome, no outside brackets or 
fixings being fastened to the hull for supporting it on 
the waye. 

For raising the caissons, duplicate centrifugal 
pumps, Fig. 1, connected by pipes and valves to each 
compartment in the hull, are available, all the con- 
trolling valves being operated from the machinery deck, 
and, if necessary, by oneman. For hauling and trans- 
porting, duplicate steam capstans are used, steam being 
taken Fe the main boiler, which is large enough to 
maintain a full head of steam for the pumps and cap- 
stans when all at work. Mr. A. G. Lyster, on the 
completion of these caissons, had their stability tested 
to an angle to port of 27 deg. by filling partly the 
port compartments, and the tanks beiog only partly 
filled the ballast was movable; from that angle to 
port she was listed to 27 deg. by admitting water into 
the starboard tanks, but not filling them; she was 
then hove over by tackles 5 deg. further, liberated, 
straightened up to an even keel by the admission of 
water to the maximum draught, and subsequentl 
pumped out to light draught. These tests, in combi- 
nation with the ordinary working of these caissons, 
have proved their stability, under all the conditions 
that are likely to arise, to be perfectly satisfactory. 








NEW WESTINGHOUSE RAILWAY 
GENERATORS. 

In the new type of Westinghouse generator the poles 
are cast into a circular yoke and project radially in- 
wards; they are made of laminated steel in order to 
obtain the highest possible magnetic field. The frames 
are divided in a horizontal plane, the bearing stands 
being integral with the lower castings. The machines 
are self-oiling, and self-aligning ball and socket bearing 
are used, which enable them to run for a considerable 
time with little attention. All the field coils are 
machine-wound, and are completed before being slipped 
into their position on the dynamos. The series coils 
for these machines are made out of forged copper bars, 
which are insulated before being placed in position. 
The armatures have their cores constructed from 
punched discs of special sheet steel most carefully 
annealed before assembling. These sheets, when 
assembled, form the cores, and in the larger machines 
the ventilation is augmented by ducts perpendicular 
to the axis of the core. When the machine is 
running, air is drawn through the core and forcibly 
thrown from the ducts to the armature windings 
against the pole-pieces and field coils, keeping the 
entire machine at a low temperature. In all cases the 
armature core is slotted, and in these slots the arma- 
ture coils are laid. The wire lies below the surface of 
the armature, as may be seen in the completed arma- 
ture, Fig. 1. The coils are of forged copper, being 
retained in the slots by means of wedges pressed into 
notches near the tops of the slots. Every coil is con- 
tinuous through its length, with no joints except 
where it connects with the commutator. The method of 
winding employed is such that free circulation of air is 
permitted across the ends of the core through the coils. 

The design of the brush-holders is of special in- 
terest. Carbon brushes thickly plated with copper 
are used, and the brush-holders are so arranged that 
any one brush can be examined and taken out from 
the machine while it is runniog, without in any way 
affecting the working of the generators. 

A novel feature of the brush-holder arrangement, 
which is clearly shown in Fig. 2 illustrating the field 
magnets of an 800-kilowatt railroad generator, is that 
the brush-holder is made in a circular form, and is 
ager entirely by the framework of the machine. 
When the field of the machire has been bored, a 
cutter attached to the kearing bar forms the groove 
in which the brush-holder rests, thus insuring perfect 
centering for the brush-holder, and enab!ing it to have 
greater stability. Being ina circular form with the 
various brushes attached to it, one man, as shown ia 
the engraving, by means of the worm gear can adjust 
all the brushes at once, and should anything go wrong 
with the armature and any serious sparking arise, he 
can adjust the brushes whilst being out of harm’s way. 





Bania.—A new quey has just been opened at Bahia. 
The quay, which will greatly increare the available 
shipping accor modation of the port, is 2665 ft. in length. 





WESTINGHOUSE ELECTRIC RAILWAY GENERATORS. 
CONSTRUCTED BY THE WESTINGHOUSE MANUFACTURING COMPANY, PITTSBURG. 
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THE ‘*‘DRUMMOND CASTLE” DISASTER. 
To THE EprToR OF ENGINEERING. ; 

S1r,—Boefore the above goes into the region of ancient 
history, as there appears at present a danger of its doing, 
without some suggestions having been made which would 
make similar vessels safer against such a blow as she 
got, I wish to put the following idea before you. 
Practically the only euggestion which has appeared is 
to keep in deep watsr, which experiercs has shown to 
be imyousible at times from various causes, the prin- 
cipal of which is that human beings have the guid- 
ance of the same, and as such are liable to err. The 
evidence of Mr. B. Martell, of Lloyd’s, as to the in- 
efficiency of a double bottom or a greater number of 
bulkheads in such a case, few will gainsay, when ib is 
considered that a vessel of say 6000 tons displacement 
going 12 knots gives a blow equal to about 38,000 foot- 
tons, no bottom yet constructed (or probably will be con- 
structed) could stand that, and as it is as likely as not the 
bilge would be ripped open above where an ordinary 
double bottom would terminate, little good can be 
expected from it. But is it not more than probable that 
provided a vessel has sufficient buoyancy or freeboard, 
which I doubt not most passenger vessels have at present, 


that were the simple expedient made of having the lower, | P 


or orlop deck, water-tight, the vessel would have survived, 
as the stability in such a case would not be injuriously 
affected ; indeed, were the ventilators arranged so as to 
shut automatically air-tight, the water might, to a large 
extent, be prevented from entering the lower hold, and 
so lessen the immersion which would otherwise occur. 
The increased weight and cost appear to be the only 
obstacles so far as the writer can see, as working the 
cargo from the lower hold should not be more difficult, 
provided hatchways are suitably arranged, and the 
making of a lower deck water-tight offers no practical 
obstacles, An expression of opinion from your readers 
would do good. That such a disaster, which may be 
repeated when least expected, should not be fruitful of 
some improvement, and be allowed to pass, is surely not 
complimentary to us as a maritime nation. 


Yours sincerely, 
August 29, 1896. Dera, 


=> 





THE KIDDERPORE DOCKS. 
To THE EpiTor or ENGINEERING. 

S1r,—I shall esteem it a favour if you will give me the 
opportunity of correcting certain gross misstatements 
which were contained in an article entitled ‘‘ Up the 
Hooghly,” which appeared in St. Paul's, ‘an illustrated 
journal of the day,” of May 23. The following is an 
extract from the article in question : 

** As we proceed on our way, you will see dock gates 
on your right, and be surprised that the steamer does not 
enter them. Alas! the Kidderpore Docks have proved a 
veritable ‘white elephant’ to Calcutta. Bad judgment 
and bad construction have made them a disastrous 
failure. Bad judgment has placed them at such a posi- 
tion of the river as renders it impossible for AD ge 
enter with any degree of ease and safety. The strong 
wash of the current just there more often than not takes 
the entering vessel against the dock gates instead of 
through them; whilst bad construction has made it im- 
possible for — steamers to thoroughly unload when in 
the docks. The walls are so low that when a certain 
amount of cargo is taken out, the steamer towers so far 
above them that no crane there is high enough to reach 
over and take out the remainder. So, after costing an 
immense amount of money, the Kidderpore Docks have 
been relegated to the list of failures, and the old jetties 
which they were to supersede are still in use for all large 
steamers.” 

Instead of being badly placed, as asserted above, the 
entrance to the Kidderpore Docks is so well situated that 
vessels can enter and leave them at all states of the tide, 
and since they were opened to traffic they have received 
933 vessels, and in no single instance has the very smallest 
accident occurred to a vessel entering. With regard to 
the assertion that the cranes cannot completely discharge 
vessels on account of the lowness of the walls, it is suffi- 
cient to say that there is no such difficulty, the hydraulic 
cranes being constructed to plumb the hatches of the 
largest steamers when quite empty. 

As is frequently the case with great works, the new 
docks have not come into full use at once, some time 
being required for trade to adapt itself to new ways of 
working. However, there has been a steady increase in 
the business done by them, and, with the concurrence of 
the Bengal Chamber of Commerce, it has now been 
arranged that from early in 1897 the Liner steamers 
having discharged their import cargoes at the old jetties, 
which are conveniently situated or that purpose, shall 
move to the Kidderpore Docks to receive their export 


—. f 
banking you in anticipation for inserting this contra- 
diction, 
I am, yours faithfully, 
; , J. H. APsoun, 
Chief Engineer and Vice-Chairman, Calcutta Port 
Trust, July 28, 1896, 





HATCHET PLANIMETERS. 
To THe EprTog oF ENGINEERING. 

S1tr.—I have been much interested in your accounts of 
both Mr. Scott’s and Professor Goodman’s hatchet plani- 
meters. Ib is interesting to compare theclaims of the two 
inventors. Mr. Scott speaks of a correction of sk, or 14 
pe: cent. of the area as being too small to be taken any 
notice of, and yet uses a most elaborate appendage for 








measuring the distances between the dents with a great 
degree of accuracy, and then, to crown all, he makes the 
marvellous statement, ‘‘It is as accurate as, if nob more 
so than, the Amsler.” Inventors, like love, surely must 
be blind. 

Now Professor Goodman is much more modest, and I 
think more reliable in his statements; he, by a most in- 
genious and simple method, has eliminated the error that 
Mr. Scott neglects, and yet does not claim to get as good 
results as with the Amsler. For my own part I would 
much rather trust the inventor who carefully estimates 
the possibilities of error in his instrument, shows how he 
attempts to eliminate them, and then frankly acknow- 
ledges that the instrument is not perfect, than one who 
makes much higher claims, and yet neglects quantities to 
the extent of 14 per cent. or more. 

Yours truly, 

Westminster, S.W. DELTA. 


To THE Eprror or ENGINEERING. 

Srr,—In your issue of August 21, under the heading 
‘*Goodman’s Hatchet Planimeter,” it is stated that the 
original instrument—that is, with a simple tracing point 
and hatchet, and rigidly connected together like Fig. 1, 
age 256—is the invention of Knudsen, of Copenhagen. 
‘This is not the case, as you will see by the letter from 
Captain H. Prytz, in ENGINEERING, Vol. lvii., page 813. 

I see that the Goodman instrument has a scale which 
is corrected for the areas of true circles only ; but when 
does one require to measure such an area? An irregular 
figure, say 12 in. long by 2} in. high, is a very different 
thing to a circle 6.2 in. in diameter, although they may 
both contain 30 square inches. 

Assuming the formula is correct, it seems to me that it 


is better to minimise the error due to x ‘ by making 


the distance from the point to the hatchet very long—say, 
two or three times the longest dimension of the area to be 
measured, This I am enabled to do readily in my instru- 
ment (see your issue of August 14) by means of the 
graduated lengthening bars and a setae head carrying 
the hatchet. A roller also enables me to read off directly 
the exact distance between the dents (measured on the 
arc) whatever the radius may be. There is no vernier on 
my planimeter. 

One distinct advantage of the lengthening bar is that 
the one instrument will measure an indicator diagram 
and the largest map equally well, and yet the whole goes 
in a case which can be easily carried in the pocket. 

Yours faithfully, 
: E. Kirpurn Scott. 

The Elms, Bushbury-lane, Wolverhampton, 

August 28, 1896, 





THE INTERNATIONAL CONGRESS OF 
ELECTRICIANS AT GENEVA. 
To THe Eprror oF ENGINEERING. 

S1k,— Your issue of August 21 contains a report on the 
Electro-Technical Congress at Geneva, which, under the 
heading ‘‘ High-Tension Current Distribution,” also refers 
to the remarks I made concerning Thury’s paper, con- 
densers, and alternating-current series motors. These re- 
marks of mine are incorrectly reproduced, and as the data 
of the report do not correspond to facts, I beg to ask for a 
rectification. 

With regard to Thury’s yee I remarked that, as 
chief of a laboratory in which several continuous-current 
and polyphase-current motors are tested every day, and 
guided by the experience gained in many working installa- 
tions, I could by no means grant the correctness of 
Thury’s assertions. I entirely concur in what Kolben 
had so well stated. As regards starting moment and 
torque in general, the polyphase motors are at least equal 
to continuous-current motors. The current impulses 
at starting can very well be balanced by liquid resistances ; 
in installations with primary machines of slight drop, 
they have, moreover, not any eminently dangerous signi- 
ficance, 

The compensation of the self-induction of the line can 
be effected by means of suitable condensers, as Professor 
Mengarini had already remarked. Condensers are, for 
this purpose, to be preferred to synchronous motors, 
The condensers mentioned by Professor Mengarini are an 
invention of mine and of Mr. Blathy’s. They are now 
built with a capacity of about 10,000 volt-amperes at 4000 
volts, and 5000 alternations per minute, and are the out- 
come of researche3 conducted by myself and Mr. Blathy 
during the last eight years. Combined with suitable 
transformers, such condensers can be employed also for 
tensions of 100 volts or 10,000 volt:. 

I also referred to my experiments on the electrification 
curve of dielectrics. 

I further drew attention to alternating-current series 
motors, of which several hundreds, in sizes up to 4 horse- 

wer, have passed through my hands. These motors 

ave an eminently practical importance, and behave 
exactly like series continuous-current motors. Motors of 
this type, constructed by Messrs. Ganz and Co., of Buda- 
pest, are —. applied, in Vienna, Budapest, Paris, 
¢.g., for driving lifts, ventilators, &. 
Yours respectfully, 
Dr. Maurice pg Hoor-Temris, 
(Chief Engineer to Messrs. Ganz and Co., 
Professor Royal Technical High School, Budapest). 
Budapest, August 27, 1896. 


(We willingly publish a translation, as literal as possible, 
of Professor Hoor-Tempis’ letter. We fail to see, how- 
ever, that he has any reason for complaint. Our readers 
will, we believe, not find fault with our condensed report 
on page 249 ante.—Ep. E.] 











THE DUODECIMAL SYSTEM. 
To THE EprTor or ENGINEERING. 

Sir,—Your editorial of July 17 upon ‘* The Duodecimal 
System” has just reached my eye. 

Allow me to suggest at the start that, should you find 
this criticism of it at all savouring of unkindliness, you 
musb — what a good pace you haveset in that way 
yourself, 

Firet, yeu are unjusb and unsupported in styling the 
advocates of duodecimal notation “‘opponents of the 
metric system.” No one can speak for all, but it is a 
general fact, widely enough understood, that the present 
advocacy of duodecimals comes chiefly from those who 
have for years used and advocated the adoption of the 
metric system ; who did so, in fact, at a time when some 
of the partisan enthusiasm for it which is now so evident 
in your columns would have been a very acceptable aid, 
in place of the damnation by faint praise which was then 
the best, if the worst, that you had to offer. 

To next assume that duodecimals are advocated because 
of the difficulty in seouring the metric system is also 
wholly without support. The English-speaking nations 
are nearing the point where the tension of demand for a 
reformed system of weights and measures is to overcome 
the resistance, although the latter also increases daily, 
In other words, there can be no doubt as to our having 
a new system. No arguments, scientific or economic, can 
be piled high enough to prevent it. The only question is 
as to what is best to have. The very enormity of the 
cost of a change is making us hesitate, not to decide 
which bargain be cheaper, but to insure that we select that 
one which would be cheap at any price—the one which 
future generations will never regret owning. Tremendous 
as would be the cost of the change, it is insignificant com- 
pared with the damage to be done by the infliction upon 
the coming century, with the scale upon which we work 
annually increasing in geometrical ratio, a system which 
entails unnecessary labour or lacks necessary elasticity. 

There is plenty of room for legitimate argument upon 
this question. Indeed, as Mr. Herbert Spencer suggests, 
after the natural selection during the centuries of in- 
dustry of the 2-ft. rule as the least wasteful of time and 
labour, the burden of defence lies with the decimalists, 
‘Lhe question seems to simmer down to whether it be 
— to rebuild our shops and mills, and restock ou. 
warehouses, or to reprint our mathematical books, Con- 
sidering that most of the latter are not worth reprinting, 
the second horn of the dilemma seems the easier to sit 
upon. To your argument that lathes are easily fitted 
with new lead-sorews, I would point to the yardful of 
London and South-Western locomotives. Why do not 
they make some use of them ? 

Here we cannot speak confidently of British conditions ; 
but in America it is certain that during any transition 
period, whether to metric or to duodecimal system, no 
factories will change over. New metric factories will 
cater to new metric trade, and present mills will con- 
tinue to supply the waning demand for their present 
output. One by one the latter will succumb, to follow 
their purchasers into the ranks of the majority—not by 
re-birth, but by the only other road to a higher life which 
we human crustaceans have ever known—that of death. 
But that awful fact has never hindered progress, and 
never will. 

Finally, and this is my last indictment, to prostitute the 
problem to a dependency upon our ability to devise a 
satisfactory system of inscription Or vocalisation is nothing 
less than puerile. Nor that facility in introduction of the 
new system into sluggish minds will not be a heavy factor 
in its success; but that neither British nor American 
blood ever meets a rational demand with the reply that 
supply is impossible. The only question is whether or no 
we want duodecimals. A simple modification of present - 
systems of characters and sounds (the ‘‘teens” have 
always needed reforming) should suffice. If duodecimals 
prove to be what we want, we shall have them; and I 
venture to suggest that five hours spent in handling duo- 
decimal numbers, instead of ridiculing them, will greatly 
serve to modify your fears of their difficulties, and to 
help you to believe with me that our inheritance of foot 
and inch, shilling and pence, is anything but a burden, is 
rather an untold blessing, if it serve to preserve posterity 
from the burden of decimal calculation. 

Yours traly, 
Smney A. RE&EvE, 
Adj. Prof. of Steam Engineering and Hydraulics, W.P.1. 

W orcester Polytechnic Institute, Worcester, 

Massachussetts, August 21, 1896, 





THE ENGINE ON THE HIGHWAY. 
To THE EpiTor OF ENGINEERING. : 

Sr,—The following hints I hope to be of some practical 
use to them who are interested in motor cars and their 
improvement. ; 

The reason why the driving of these cars requires much 
more power than, say, 1 or 2 horse-power, I believe 
is the following. The wheels of an ordinary carriage 
turn quite independently from each other. When — 
a curve the turning of the wheels exactly accords wit 
the length of the way of each wheel. Whilst the (driving) 
wheels of a motor Car are either fixed rigidly on the axles 
or not, bub they always are forced to turn with the same 
speed, though the length of the way of each wheel is 
not the same in taking a curve. The wheels of an ordi- 
nary carriage roll over the road ; those of a motor car not 
only roll, they also rub the road, causing much waste of 
driving power. Not only curves, but also the unevenness 
of the road, causes the same trouble, The larger the 
wheels are, the worse it is. . 

The wheels, therefore, ought to turn independently 
from each other, and with speeds according with the 
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th of the ways of each wheel. This condition would 
be fulfilled in the best “ay using a separate electric 
motor for each driving wheel. In an ordinary motor 
cat a flexible coupling between the wheels and the 
axles, or a similar arrangement in the reduction r, 
though not wholly taking away the evil, will still be a 
real improvement, 


leng' 


Yours truly, 


Delft, August 30, 1896. W. C. J. DE GRAAFF. 





To THE EpiTor or ENGINEERING. 

S1r,—As Parliament has authorised the use of quick- 
moving locomotives on ordinary roads, may I call the 
attention of your readers to the fact that Jacob Perkins, 
more than 70 years ago, effectively and safely heated 
water between two flat iron plates to 510 deg. Fahr., 
750 lb, pressure, and even higher ; 546 deg. gives about 
1000 lb. pressure. The plates were a bo]ted together 
with ‘‘a very thin space between ” which was kept quite 
full of water, and he worked his steam gun out of that 
vessel. At the moment he opened the valve to fire the 
gun, he injected a drop of cold water to replace the water 
equirted out in steam. Now, Serpollet’s plan of boiler 
for his road carriages is simply Perkins over again. He 
uses a flattened pipe, but he seems to complicate it a good 
deal. The simplest boiler would be a flattened pipe 
wound backwards and forwards, “like a serpent,” and 
have several tiers of them, one above the other, and heat 
them with a number of small petroleum burners. Then, 
if these pipes had a force pump at the lower end, and the 
upper end connected to a steam cylinder, it would make 
a very powerful and very compact steam generator and 
propeller. It would be perfectly safe to raise the water 
to 500 deg. Fahr. or even 600 deg. Fahr., and such steam 
cut off at one-tenth or one-twentieth or one-thirtieth of 
the stroke would be a very powerful engine. If distilled 
water were used, and the waste steam passed into a con- 
denser of very small copper pi placed perpendicular, 
and exposed to the current of air as the engine advanced, 
the supply of water and fuel (petroleum) needed for a 
journey of 100 miles would be no great weight. 

I venture to think that the clause which excludes water 
and fuel and accumulators from the maximum weight is 
a serious mistake. In my opinion it would have been 
much wiser to have limited the total weight of the whole 
load to 4 tons for 14 miles (maximum speed), and to 
reduce to 8 miles if over 4 and under 6 tons, and to 4 miles 
for 6 tons or more. 

Penithon, Radnorshire. G. A. Hare, 


INDICATOR DIAGRAMS. 
To THE EprToR oF ENGINEERING. ‘ 

Sir,—I read with interest the letter in your last issue 
respecting indicator diagrams. ’ 

Mr. Drewry is, of course, quite right in saying that, 
to ascertain the mean pressure on the piston-rod, the 
measurements from the diagrams should be made between 
the steam line of one diagram and the exhaust line of the 
diagram from the opposite side of the piston. If the mean 
pressure on the piston-rod was only being determined 
for one stroke, instead of for a revolution, this would be 
the only way ; but if the measurements were made for a 
revolution, 7.¢., two strokes, the mean result obtained 
would be exactly the same as if the diagrams from the 
opposite ends were taken separately. se 
_ Hence for determining the power of an engine it is 
immaterial which method be adopted, but, in general, I 
think it would be simpler to deal with the diagrams sepa- 
rately, as is usual. The diagrams from opposite ends 
could then be taken on separate cards, thus avoiding con- 
fusion of lines, 

When diagrams are being used for calculation of stresses 
on parts, the method mentioned by . Drewry is, of 
course, adopted. 

Presumably, Mr. Drewry would suggest the general 

adoption of the method of measuring up diagrams which 
he suggests. If this is the case, it is necessary to consider 
what are the most general uses to which indicator dia- 
grams are put, and which system of measurement best 
suits these uses, My opinion is that diagrams are mainly 
taken, (a) to determine the total power developed, (b) ta 
see that valves are properly set. Accepting this, I think 
that most engineers will agree that the ordinary system 
of measuring is simpler than that mentioned by Mr. 
Drewry, and as, so far as the total power is concerned, it 
is equally accurate, so it would appear to be preferable, 
_ Turning to condition (6), the appearance of the diagrams 
is the principal factor, but mean pressure measurements 
are, however, useful, as it is desirable that, for economy 
considerations, the work done by the steam at each side 
of piston be fairly equal. To determine this, the diagrams 
from each end must be treated separately, i.¢., in the 
— way, and not combined together, as Mr. Drewry 
suggests, 

Taking the foregoing points into consideration, I think 
that for general purposes the everyday method of measur- 
ing diagrams is the best, although it does not cover all 
requirements. Persons, however, who use their diagrams 
for stress calculations and other purposes may, I think, 
be safely left to themselves, 

I presume that the extension of the two dotted lines, 
hear the right-hand end of the diagrams, to the steam line 
of the top diagram is a printer’s error. 

Yours respectfully, 
Cuas, Day. 

1, Parkfield-avenue, Bowling Park, Bradford, 

August 13, 1896. 








THE HUDSON RIVER TUNNEL. 
To Trae Eprror or ENGINEERING. 
Sin,—A number of articles in recent publications in 
England have referred to an abnormal death rate in the 





Hudson Tunnel from the use of compressed air, without 
adequately accounting for it under the exceptional condi- 
tions of the case. 

It must be borne in mind that although measures are 
taken to prevent men from going into the air who are in 
unfit physical condition, yet the inspecting surgeon will 
be evaded and deceived in every conceivable manner, and 
most of the deaths are due in one way or another to this 
fact. Either the men have some organic weakness, or 
they will go to work while under the effects of a debauch. 

When construction by shield was commenced, the first 
step was to build a large chamber in which to erect the 
shield at the end of the previously constructed tunnel, 
2000 ft. from the shore. Owing to difficulties of construc- 
tion, it was necessary to increase the air pressure during 
the building of the chamber and the erection of the shield. 
The shield was taken into the chamber in parts as large 
as would pass through the air locks, the heads of which 
were removed. As far as possible bolts were used to con- 
nect the parts, but much riveting was necessary, and 
a furnace was set up in the heading to heat the rivets. A 
pipe was carried through the bulkheads to take off the 
gases of combustion, but this was not entirely successful, 
and the air was intensely hot and very foul. From this 
time ‘the death rate increased, doubtlees due to these 
causes, although they were not at first recognised. 

During the sinking of the caissons of the New York and 
Brooklyn Bridge, Dr. Andrew H. Smith was the attend- 
ing surgeon. In 1873 Dr. Smith published a prizs essay 
upon the caisson disease, in which, after describing other 
modes of treatment, he referred to one which had been 
previously tried to some extent, that of returning the 

atient to the compressed air, and suggested a method for 
its application, 
en the mortality in the tunnel increased, Dr. Smith 
was consulted, and suggested this method. A compressed 
air chamber was therefore constructed after his indica- 
tions from sketches by Mr. E. W. Moir, engineer and 
superintendent for the contractors, and its effects were 
most marked. 

All this occurred in 1890—six years ago, and my notes 
are not at hand—so that the actual mortality before the 
erection of the shield, during that period, and afterwards 
cannot now be stated. Air pressures during the later 
periods were 36 lb. to 38 1b., sometimes reaching 40 lb. to 
the square inch, or nearly three atmospheres, 

W. R. Hourron, 
Late Chief Engineer of the Hudson Tunnel, 

New York, August 21, 1896. 





EDWARDS’ AIR PUMP. 
To THE EpiTor oF ENGINEERING. 

S1r,—I notice in your issue of August 28 two anony- 
mous criticisms upon my pump. I do not know whether 
the writers seek reply, but you will, perhaps, allow me to 
eay that I have no time to answer anonymous letters at 
all events. Linvite, however, the writers, assuming them 
to be writing in good faith, or avy other persons really 
interested, to come to my offices and see the pump for 
themselves. I am open to any criticism, favourable or 
adverse as it may be. ’ 

I an, Sir, yours faithfully, 
Freep Epwarps. 

62, Bishopsgate-street Within, London, E.C., 

September 2, 1896. 





REMOVAL OF MANHOLE COVERS UNDER 
STEAM PRESSURE. 
To tHE Eprtor oF ENGINEERING. ‘ 
Sir,—In continuance of the letter on this subject in 
your issue of the 21st ult., in my experience it was quite 
the usual practice, even when no gain was expected, 
only to slack the bolts so little that when the manhole 
was knocked in or wedged off the face, the escape of steam 
or water even under considerable pressure would do no 
harm. I am, yours truly, 
J. Kemp. 
Thornwood-terrace, Partick, Glasgow, 
August 31, 1896. 





CRUSHING MILLS FOR GINGER. 
To THE Eprror oF ENGINEERING. 
Srr,—I shall be very pind if any reader of your paper 
can inform me where I can obtain mills for crushing 
inger for hand or power, such as used to be made by 
essrs. Lloyd, of Old-street, who have now gone. out of 
business. Yours obediently, 
August 31, 1896. E. H. 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, August 25, Messrs. Wigham Richardson 
and Co. launched from their Neptune Shipyard, New- 
castle-on-Tyne, a finely modelled steel screw steamer, 
which they are constructing to the order of the Cork 
Steamship Company, Limited, of Cork, for their Conti- 
nental service. The vessel is 255 ft. in length by 334 ft. 
beam ; she will be rigged as a two-masted schooner, and 
will ‘have comfortable accommodation for a limited 
number of passengers. The engines and boilers are also 
being constructed by Messrs. Wigham Richardson and 
Co., and the whole work is proceeding under the superin- 
tendence of Mr. F. C. Kelson, of Liverpool, the superin- 
tending engineer of the company, and of Captain Hore, 
of Liverpool, both of which gentlemen were present at 
the launch. As the steamer left the ways she was named 
the Tadorna, the ceremony being pa performed 
by Mr. Richardson’s niece, Miss Teresa Merz, of the 
Quarries, Newcastle. The Tadorna, which is the scientific 
name for the sheldrake, is a similar but somewhat more 





commodious vessel than the Lestris, built last year for the 
same company, 

On Wednesday, August 26, Messrs. Alex. Stephen and 
Sons, Linthouse, launched a steel screw steamer for the 
Clan Line (Mesers. Cayzer, Irvine, and Co., Glasgow). 
The vessel, which is one of about 2700 tons, is of the fol- 
lowing dimensions: Length, 312 ft.; breadth, 40 ft.; 
and depth, 26 ft.2in. The engines have cylinders 23in., 
38 in., and 63 in. in diameter by 42 in. stroke, and are 
designed for a working pressure of 200 lb. She has been 
named Clana Ogilvy. 





The natural draught trials of the Victorious, first-class 
battleship, which took place on Monday, August 31, 
proved satisfactory. They extended over eight hours, 
and the average speed was nearly 17 knots, the contract 
speed of 16} knots thus being exceeded. The contract 
indicated horse-power of 10,000 was also exceeded, and 
the machinery worked smoothly throughout. The vessel 
behaved splendidly. The contractors are Messrs. Haw- 
thorn, Leslie, and Co., and the engines are of the inverted 
vertical triple-expansion type (two sets). On the Istinsb. 
the anchor trials took place. As soon as she completes 
her forced-draught trial she will return to Chatham, 
where the work of completing the ship for sea is to be 
pushed forward with all speed, as she is to be ready for 
commission in eight weeks’ time. 





The first-class battleship Cesar, which is one of the 
nine vessels ordered under the Spencer programme, and 
the third of the series to be launched or floated at Ports- 
mouth, was floated out of No. 12 Dock on the 2ad inst, 
The Cesar may be regarded as au improved Majestic. 
The chief difference between the two most modern battle- 
ships is that the Majestic has a fixed loading position, 
with an auxiliary all-round loading, while the Cesar has 
no fixed loading position, but has the same auxiliary as 
the Majestic; thus while the empty gun of the Majestic 
must come to the fore-and-aft position to load, thereby 
—— itself as a target to the enemy should the ship 

broadside on, to say nothing of the loss of time if the 
gun has just been fired on the beam, the Cesar can re- 
load as she fires in any position, owing to the improve- 
ment that has been effected in the desiga of the mounting 
and supply. The 12-in. wire guna of the Majestic and 
Cesar have, in fact, the same penetrating power as 
the 110-ton guns of the Sans Pareil and Benbow. The 
gun mountings are designed and supplied by Sir John 
Whitworth and Co., and the machinery has been manu- 
factured by Messrs. Maudslay, Sons, and Field. The 
principal dimensions of the Cesar are: Length be- 
tween perpendiculars, 390 ft. ; extreme breadth, 75 ft. ; 
mean draught of water, 27 ft. 6 in. ; displacement when 
pe equipped, about 15,000 tons. She will be fitted 
with twin screws, each driven by an independent seb 
of vertical triple-expansion engines, capable of working 
up to 6000 indicated horse-power, or a total of 12,000 
for the two sets of engines, with a working pressure 
in the boilers of 150 lb, to the square inch and an air 
pressure in the stokeholds equal to 1 in. of water. With 
this horse-power a speed of 18 knots will be realised. The 
norma] amount of coal to be carried is 900 tons, but pro- 
vision is made for stowing 2250tons. The armour, which 
varies in thickness from 6 iv. to 14 in., consists of steel 
plates, the outer surface of which has been carburised b 
the Harvey process, and protection is afforded by this 
armour to the machinery, guns, and magazines. The 
Cesar will carry two masts, each having two fighting tops, 
and each of these will carry three 3-pounder quick-firin 
guns with the necessary magazines and equipment. A pe 
derrick, about 61 ft. in length, will be fitted on the main- 
mast for lifting the heavy boats into position on the skid 
beams, while on the foremast a wood derrick will be fitted 
for lifting the lighter boats and for coaling purposes. Ab 
the top of each lower mast, a distance of nearly 100 ft. 
above the water, a plavform will be built carrying a power- 
ful search-light projector, while at the main topmast head, 
a distance of 170 ft. from the water, a semaphore for long- 
distance signalling will be fitted. Including four steam 
boats, the Cesar will carry no fewer than 18 small craft, 
three of the steam boats being capable of acting inde- 


pendently of the ship for the purposes of torpedo attack, 
and fitted for discharging 14-in. Whiteh torpedoes, 
One of the boats will also bo fitted for carrying the spar 
torpedo. Four of the light boats will be carried in davite, 


to enable them to be rapidly lowered when required to 
act as lifeboats. The armament of the Cesar is similar to 
that of the other ships which have been fully described in 
ENGINEERING. Six search-light projectors, worked by three 
dynamos, each of 600 amperes, will be carried, and to com- 
plete the protection against torpedo attack the vessel will 
be fitted with the latest system of net defence, 





The s,s. Holywell, built by Messrs. Joseph L. Thomp- 
son and Sons, Limited, Sunderland, to the order of the 
Tyzack and Branfoot Steam Shipping Company, Limited 
has just had a most successful trial trip. The principal 
dimensions of the vessel are 360 ft. length between per- 
pendiculars, 45 ft. beam extreme, and 26 ft. 8 in. depth 
moulded. She has a deadweight capacity of about 
tons. The vessel attained a speed of 13.33 knots on the © 
mile trial, the engines having developed about 1400 
indicated horse-power, with all water ballast and over 
1000 tons of bunkers on board. 





The Banshee, to o- boat destroyer, appropriated for 
service on the Mediterranean Station, carried out a full- 
power trial of her machinery off Plymouth on August 31, 
and had no difficulty in maintaining an indicated horse- 
power of 4000, 
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CAISSONS FOR THE NEW 


NORTH DOCKS, LIVERPOOL. 


AND CONSTRUCTED BY MESSRS. JOHN JONES AND SONS, SHIPBUILDERS AND ENGINEERS, LIVERPOOL. 


Fig./. 


(For Description, see Page 305.) 
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Fic. 4. Upper TERMINAL STATION, SHOWING CARRIER IN Position FOR UNLOADING. 





Upper TERMINAL STATION, AND First Steer INCLINE, 


Fic. 1. 
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TIMBER STRUCTURES. 

In all probability wood was the first material 
used for structural purposes, and yet, curiously 
enough, less is known as to its physical constants 
than is the case with steel and iron, which, on any 
large scale, have only been employed in this way 
for a few decades. Early experiments on wood 
were practically invariably made on selected sticks 
of small dimensions, free from knots, shakes, or 
other imperfections. The constants thus determined 
were used to a certain extent in practice, and 
with success, allowing a factor of safety about 
equal to that found suitable with iron and steel. 
In spite of this reassuring experience, considerable 
uneasiness was manifested when the results of the 
earlier tests on full-sized beams were published, as 
these showed moduli of rupture very much less 
than had been obtained from experiments on small 
pieces. Thus, in the case of small specimens of 
spruce, moduli of rupture varying from 6000 lb. to 
11,000 lb. had been found by different writers. 
Professor Lanza obtained with large beams 
moduli ranging from 2995 lb. to 5666 lb. The 
difference was, therefore, serious, and appeared of 
the more importance in that in practice timber is 
liable to weather shakes, and decay, by which its 
effective dimensions are substantially reduced. 
Nevertheless, the fact that the earlier experiments 
were unreliabie was established in a laboratory, 
whereas, if there had been anything seriously 
wrong with the practice based on these experiments, 
experience would, long years beforehand, have 
indicated the existence of the error in question. 
How, then, do the many trestles, Howe trusses, 
and other large wooden constructions escape 
disaster? For this there seem to be two reasons. 
In the first place, the structures involved were in 
many cases allowed to dimension themselves. 
Where this can be done, there is no more certain 
or reliable method. Locomotives, for instance, have 
been almost entirely proportioned in this way, as the 
early builders had neither the requisite data nor an 
adequate knowledge of mathematics, to permit of 
them attempting to analyse the stresses on each 
separate part, which was accordingly designed in 
the first place of a size judged right by the maker's 
eye, as he ran his thumb along his two-foot rule. If 
the part broke, it was strengthened in future 
engines, whilst, if not, an attempt was probably 
made in a newer machine to reduce its size bit by 
bit, until a fracture gave warning of having carried 
too far the paring-down process. In this way 
each part was finally dimensioned in much stricter 
aczordance with the stresses to which it would 
be subjected in practice, than would, @ priori, 
be possible to even a most accomplished computer, 
though the latter would, no doubt, have saved a 
very heavy drain on the pockets of the unfortunate 
first customers who had to stand the cost of the 
Another instance of the same kind 
of thing is to be found in medizeval Gothic 
churches, the arches for which appear to have been 
designed quite empirically. Failures were no 


5) doubt frequent in the early days, and at one time 


Westminster Abbey itself was threatened with 
destruction, till the matter was remedied, we be- 
lieve, by Sir Christopher Wren, who added the un- 


7| sightly tie-rods which now connect the springings of 


the arches. Timber having been used so much 
longer than iron, there has been every opportunity 
for this system of experimental design to have 


8| full play, and, as a matter of fact, an architect 


seldom, or never, computes the sizes of his wooden 
joists and rafters, but simply inserts what an 
experience of many centuries has shown to be 
sufficient. Itis questionable if he has any idea as 
to the factor of safety to which he works, yet it is 
rare for a floor to fail or a roof to be blown in. 
Similarly in the case of the timber railway 
trestles so common in new countries, these have 








been proportioned almost entirely in the same way, 
and when of late years an attempt has been made 
to evaluate the actual working stresses, much sur- 
prise has been expressed at the high figures attained. 
Thus, in practice, long-leaf yellow pine is subjected 
daily to calculated stresses of as much as 1800 lb. 
per square inch, the load being almost entirely a 
live one. Under these conditions a factor of safety 
of 5 or 6 would be chosen for a steel structure, 
whilst the wooden seems to get along all right with 
one which, if Lanza’s experiments are to be 
accepted, can hardly exceed 3 at the most, and 
taking into account seasoning cracks, &c, may 
be much less. Moreover, Lanza’s experiments 
have been confirmed by the results ob- 
tained in a very extensive research into the 
properties of Canadian timber, recently carried 
out by Professor Henry T. Bovey, M.1.C.E., at 
the laboratories of the McGill University, Mont- 
real. It is thus evident that in the structures in 
question the factor of safety is very much less than 
was formerly imagined, and is one which would 
be utterly inadequate if made use of in designing 
metal work. One reason for the difference in 
behaviour of the two materials is, no doubt, to be 
found in the fact that wood appears to have no 
elastic limit, stress being very nearly proportional 
to strain right up to the breaking point. This 
fact is very clearly established by Professor Bovey’s 
results, and becomes of supreme importance when 
Professor Bauschinger’s explanation of Wohler’s 
experiments on repeated strain is taken into account. 
A fairly complete summary of Bauschinger’s theory 
will be found in ENGINEERING, August 7, 1891, but 
it may be useful to recapitulate some of the main 
facts here. Wohler found that a bar of, say, 21- 
ton iron, if subjected to alternating stress of more 
than about 74 tons per equare inch, would ulti- 
mately break if the alternations were repeated often 
enough, whilst if less severely stressed it would 
apparently carry its load indefinitely. Bauschinger 
next showed that in this case the compressive and 
tensile elastic limits of the bar altered until they 
were each equal to about 7.5 tons, thus giving an 
‘* elastic range” of 15 tons. If the range of stress 
did not exceed this limit, the bar remained intact, 
but otherwise it broke, and in this way the high 
apparent factors of safety, which experience has 
shown to be necessary in certain steel and iron 
structures, have been explained. 

It would thus — that if timber has a large 
elastic range, a small factor of safety only is sufti- 
cient to secure safety. Confirmation of this view 
is to be found in the behaviour of tempered spring 
steel. Like timber, this material is nearly per- 
fectly elastic up to its breaking point, and in 
practice is commonly worked at a factor of safety 
of 2 or less, being commonly stressed, in shear- 
ing to as much as 30 tons per square inch, 
whilst the tensile strength of the material is only 
about 60 to 70 tons per square inch, and the 
shearing strength about one-fifth less. None of 
the wooden beams tested transversely by Pro- 
fessor Bovey, it may be remarked, failed by 
tension, though they frequently did by shear. 
Were it not for its low shearing strength, it is 
questionable if timber would have been so com- 
pletely ousted from its pride of place in structural 
work as it has been in all the older countries. 
Nearly every form of joint used in making a struc- 
ture makes a call on the shearing resistance of 
the material, and where this is low a heavy clumsy 
joint is a necessity. So far as tensile strength 
is concerned, many timbers, weight for weight, 
compare well with steel. Thus the Douglas 
fir experimented on by Professor Bovey 
weighed 40 lb. per cubic foot, and broke under 
a tensile strength of about 14,000 lb. per square 
inch. Mild steel weighs about 12 times as much, 
and, section for section, is, say, five times 
as strong. This comparison is, perhaps, not alto- 
gether fair, as the samples of wood tested in this 
way were of small section, straight in fibre, and 
free from knots. Comparing the shearing strengths, 
however, which, as already stated, have to be con- 
sidered, the moment the joints are to be designed, 
the timber shows up in a much less favourable 
light. Instead of about four-fifths the tensile 
strength, as with iron and steel, the shearing re- 
sistance is, in the case of this wood, but 400 lb. or 
so per square inch, or say one-thirty-fifth of the 
tensile strength. 

Other objections to timber are, of course, its 
liability to decay or to destruction by fire, though 
neither objections arise in the case of subaqueous 
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work in fresh water, such as bridge foundations, for 
instance, a purpose for which it is excellently 
adapted. For emergency work also timber will 
always be used. Some remarkably rapid work was 
accomplished by its aid after the Johnstown flood, 
which destruyed so many miles of line along the 
banks of the Connemaugh River. For instance, 
trestling of 41 ft. 8 in. to 52 ft. high was erected at 
the rate of a lineal foot every three minutes, a rate 
of progress which would have been absolutely un- 
attainable in any other material. 





THE REORGANISATION OF THE 
FRENCH MARINE. 

Ir is somewhat curious that in France, a country 
in which minute detail in regulations is the almost 
invariable rule, the organisation of the marine 
department of the national defences has depended 
almost wholly on the will of the Minister in office, 
and has been but little defined by the law. This 
is notably the case in the organisation and the 
composition of the various corps constituting the 
naval forces. It is true that the law of 1832 fixed 
in a very general manner the conditions for the 
admission and the advancement of marine officers 
into the different corps, but all other questions 
were left to the discretion of the Minister of the 
department. In the annual Budgets the sums to 
be devoted to this branch of the service were 
of course defined, and incidentally the strength 
of the corps was referred to ; but so long as he kept 
within the estimate, the Minister possessed great 
powers of making serious changes. Recently some 
important legislation has been completed with the 
object of definitely settling the organisation of the 
officers, as well as other matters relating to the 
engineers of the navy and to the crews. 

It has long been urged against the officers of 
the French Marine, that they attain the higher 
ranks of their profession too late in life ; a reproach 
that should surely have been directed against the 
system, and not against the individual. Indeed, the 
law of 1832, to which we referred just now, is 
largely to blame for this. That law prescribed that 
no one could be eligible to reach the rank of 
corporal, that is to say, the first grade among non- 
commissioned officers, unti] he had served at least 
six months as a common seaman ; and no one was 
qualified to be a first-class candidate for admis- 
sion to the ranks of the higher officers, unless 
he had passed two years in active service 
on board a ship-of-war as a second-class candidate, 
or one year in a navigation school, or on a training 
ship. No one was eligible to become a first lieu- 
tenant if he had not served at least two years on a 
French war vessel in the grade of lieutenant of a 
frigate. To be qualified as captain of a corvette, 
it was necessary to have been a first-lieutenant for 
four years, two of which had to be passed in the 
French Navy. To be captain of a frigate, the can- 
didate must have served as captain of a corvette 
during three years, two of which must have been 
employed in navigation. To become a captain of a 
man-of-war, it was necessary to serve two years as 
captain of a frigate, and to have commanded at sea 
for at least four years from the date of his nomi- 
nation to the grade of frigate captain. Such was 
the law of 1832, and till lately in force, though of 
necessity modified by the revolution in naval 
organisation since the passing of the law of 
1832. As may well be supposed, the existing 
regulations have caused great dissatisfaction for 
more than 50 years; it was considered, and 
with ample reason, that the efficiency of the 
non - commissioned officers left but little to be 
desired, while a majority of the subaltern officers 
were men of considerable experience and profes- 
sionalability. But more than one-fourth of the first- 
lieutenants were over 40 years of age, which is 
comparatively old for service of a subordinate 
character; it was found in pyactice more advanta- 
geous to provide another class of duties for such a 
man if he had marked capacity, and, if he were not 
capable, to retire him, rather than keep him ina 
grade that he had outlived. As a necessary result 
of the rules, the captains of frigates, promoted from 
the ranks of the older first-lieutenants, were, in 
many cases, too advanced in life to bear the 
hard work and responsibilities inseparable from 
their new commands. Captains of a higher grade, 
being promoted by selection, did not of necessity 
labour under this drawback of age ; but it often 
happened that their promotion was followed by re- 
tirement, or they were put on shoreduty. Asarule, 


during the past 10 years, the system of promotion 
by selection, and not by seniority, has been 
followed, but it naturally happens among the higher 
appointments that admirals and vice-admirals are 
created who no longer possess the constitution, or the 
mental energy, to keep themselves au cowrant with 
the rapid changes and developments ever taking 
place in the science of naval warfare. It has also 
been urged against the system that the highest 

ositions were often conferred on officers about to 

e retired, and who abandoned the service at a 
time when their experience might have rendered it 
the greatest benefit. — 

No doubt there was much foundation for stric- 
tures of this kind, which did not apply to the 
French Navy alone. Atthe same time it should 
be remembered that the difticultics of administering 
a public department, so complicated and of so much 
importance as that of the navy,are not fully appre- 
ciated by those outside. Stillit was abundantly evi- 
dent that the legislation of more than half a century 
ago, did not fit the requirements of the day, and it was 
accordingly resolved to reorganise the system, first 
with the object of improving the condition of the 
non-commissioned officers, and especially with the 
view of assisting those competent to enter the 
higher grades ; in the second place, to lower the 
age limit for retirement, so as to render promotion 
more rapid and to maintain a high average of active 
efficiency in the service, and also to raise the 
character and force of the reserve staff by a body 
of efficient officers, either from those on half-pay 
or from captains in the merchant service. 

The legislation that has recently been completed 
does not appear to be so thorough as was ex- 
pected. The subject is by no means a new 
one in the French Chambers ; a project was sub- 
mitted in 1880, and this was followed by a series 
of no less than ten amended schemes of little or 
no importance, except the last, which became law 
on June 10 this year. The new legislation fixes the 
list of officers, and the numbers of aspirants to 
different grades ; there are to be 15 ‘‘vice’’ ad- 
mirals, 30 ‘‘ contre” admirals, 125 captains ‘‘de 
vaisseau,” 215 captains ‘‘ de frégate,” 377 first-class 
lieutenants ‘‘ de vaisseau,’ and as many second 
class, 420 ‘‘ enseignes,” 170 aspirants to the first 
class ; as for those to the second class, the number 
is a variable one, according to the needs of the ser- 
vice. The relations between these ranks and those 
in the French Army are as follow: the vice- 
admiral corresponds to a general of division ; the 
“contre” admiral to a general of brigade; the 
‘* capitaine de vaisseau” to a colonel ; the ‘‘ capi- 
taine de frégate” to a lieutenant-colonel; the 
‘* lieutenant de vaisseau”’ to a captain ; the ‘‘ en- 
seigne de vaisseau ” to a lieutenant ; the ‘‘ aspirant 
de premitre classe” toa sub-lieutenant. As to the 
second-class aspirants, who have come out of the 
naval school, but are still passing through a 
period of instruction, it was at first intended to 
call them ‘‘éléves de marine,” to distinguish 
them from the ‘‘éléves de l’Ecole Navale,” who 
correspond to our own naval cadets. Their old 
title has, however, been kept, but they do not 
come into the class of officers, and they hold an 
intermediate rank between the adjutant and the 
sergeant-major. The number of these second-class 
officers is left undetermined, in order not to admit 
more pupil officers than will be required. For a 
long time there has been an excessive number of 
promotions from the naval school, so that the 
lists of the lower grades have been overflowing. 
The effective list was also much larger than had 
been provided for by the Budget. For example, 
the total recognised by the Budget of 1893, was 
1831 officers, of whom there were 330 captains, 
720 lieutenants, and 400 ensigns, while the actual 
number in all grades was 1874. The strength of 
officers now decided on, is considered to be sufticient 
for the navy, at all events on a peace footing ; 
doubtless this would not be the case in time of war, 
but the full equipment of the whole of the French 
Fleet, is scarcely a question to be considered. The 
new law confers the right of increasing the effective 
list in case of emergency, by calling out reserve or 
retired officers, as well as merchant captains; on 
peace being restored, the list would be gradually re- 
duced by giving one promotion on two or on three 
vacancies, according to whether they referred 
to the higher or the lower grade. It is noticeable 
that in the French Navy not only are there no ranks 
corresponding to the senior lieutenant or the com- 
mander in our own service, but also that the 





admiral grade has not been retained ; it was con- 


sidered that on a peace footing the title has no 
useful place in the organisation. A somewhat in- 
teresting feature is that those first and second 
class captains who have given up their chances of 
promotion, and devoted themselves to some occu- 
pation on shore, have been distinctly excluded. 
At the end of 1892, there were among the latter 
grade 57 filling different occupations, 76 of the 
former rank, and 135 first-class lieutenants. The 
object of ruling them out of service, was because an 
oflicer, after several years of occupation ashore, 
becomes inefficient, and is not to be relied upon to 
undertake the active and responsible duties of the 
naval service. 

The rank and file of the navy are next dealt 
with in the new law. These include marines, 
marine apprentices, boys, and sailors; and, in 
addition, the petty officers; all these are eligible 
to obtain officer’s rank. The strengths and com- 
position of crews is not referred to in the new 
measure; they are questions determined by the 
Minister of Marine. To a large extent a new 
personnel has been created by modifying the class 
previously known as the ‘‘adjutants-personaux.” 
The officers of the marine have under their orders, 
and to aid them in their duties, a corps of employés 
called ‘‘adjutants-principaux” and _ ‘‘pilotes- 
majors,” who are exclusively recruited from the 
quartermasters and naval adjutants. They hold the 
rank of officers, but constitute a class apart, because 
their partial technical training would disqualify 
them from attaining the standing of officers in the 
normal list. The system of recruiting is carefully 
considered in the Act, and the qualifications are 
minutely prescribed. For an ‘‘adjutant-principal ” 
or for a ‘‘ pilote-major ” three years’ active service 
at sea are necessary, but to gain the next 
step, the candidate must have followed a course in 
the pupil-officers’ college, and have successfully 
passed anexamination. The principle of a school 
for the petty officers has thus been accepted ; it will 
be remembered that we spoke of this some time 
since, when describing the creation of a superior 
college for the training of French naval officers.* 

The question as to the source from which officers 
for the navy should be drawn, has been very 
ardently discussed; many maintain that they 
should be furnished eolely by the Naval College, 
and that no petty officer should be eligible to 
become a commissioned officer. As a matter of 
fact, this privilege is more apparent than real, for 
in the French Navy there are only one first-class 
captain, two second-class, and 26 lieutenants risen 
from the ranks. It is the Naval College that sup- 
plies nearly all the officers for the French Navy ; the 
candidate is admitted after passing a public ex- 
amination, and remains there during two years ; 
the course of instruction includes statics and kine- 
matics, ballistics, mechanical engineering, French 
history, &c. After this, if the student passes a 
final examination, he becomes a candidate of the 
second class. In this capacity he must spend a 
year at sea on board a training ship, and acquit 
himself well in another examination on leaving. 
Then follow two years more of service on a war 
vessel. This is the regular procedure, but there 
are exceptions by which officers have entered the 
navy in another manner. Selections are some- 
times made among the students of the Ecole Poly- 
technique, which, as is well known, is a semi- 
civil, semi-military school, from which functionaries 
of almost all classes in France are drafted—artillery 
officers, Ponts et Chaussées, mining engineers, the 
tobacco régie, &c. This organisation has often 
been severely attacked, partly on account of the 
rame course of instruction being made to serve 
as the foundation for so many different pursuits. 
The new law, however, provides that each year 
four students from the Ecole Polytechnique shall 
be nominated as first-class candidates, thus reliev- 
ing them from a tedious course of study imposed 
on the majority. These candidates, however, after 
two years’ service at sea, are required to pass & 
severe theoretical and practical examination. _ 

The law naturally determines the exact time 





necessary for passing from one grade to another ; 
the nominations for lieutenancies are made after 
two years’ service at sea, two-thirds being by 
seniority and one-third by selection ; for second- 
class captains four years’ sea service are com- 
pulsory, and the nominations are one-half by 
seniority and one-half by selection. The first- 








* See ENGINEERING, vol. Ixi.,, page 221, February 14, 
1896, 
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class captains, are all selected, after three years’ 
service at sea, one of which must have been in full 
command. In the same way with the ‘‘contre” 
and ‘‘ vice” admirals ; the nominations are all by 
selection ; for the former, three years’ command 
at sea are imperative, or four years, of which two 
are passed in command of a naval division of three 
ships ; for the latter, two years’ service as ‘‘ contre” 
admiral are required. 

As a matter of principle, it was always assumed 
that advancement in the rervice could only follow 
long terms of service at sea, but, as a matter of 
fact, certain shore duties were regarded as equiva- 
lent ; this has now been changed, although certain 
exceptions are allowed for, such as service on ex- 
periments or trials, arsenal duty, marine defences, 
expeditions on land, and so forth, 

The rates of pay have not been affected by the 
new law. A vice-admiral on active service receives 
8641. a year, a “‘ contre” admiral 576l., a first-class 
captain 392/., a captain of the second class 320/., and 
a first lieutenant from 148]. to 1681. The question 
of retirement is one of great importance, and was 
carefully discussed by the Chambers; it is by a 
sufficiently active retirement system that the effec- 
tive list is kept young and energetic, although un- 
doubtedly much valuable experience is lost to the 
service. Opinion in the French Chamber was 
strongly in favour of reducing the retiring age con- 
siderably, but the question of expense had a strong 
restraining influence, and as the Budget is very 
heavily weighted, a proposal which had the liveliest 
interest to French naval officers was abandoned. 
Captains of the first class are retired at 60 years of 
age, and those of the second class at 58, while for 
first-class lieutenants the limit is 53; but these 
retirements can be hastened if infirmities of consti- 
tution render it desirable. As to the higher officers, 
they are retired on application. Admirals of the 
two ranks remain in active service to 65 and 62 years, 
respectively, after which they are passed to the 
reserve, but they can be placed on the reserve list 
without reference to age, if their health renders 
them unfit for active duties. 

The new law is not very explicit on the subject 
of the reserve. To equip the fleet in the event of 
mobilisation, officers from the reserve are taken, 
at first those of the higher ranks and of most 
recent retirement; then from those officers who 
have been on retired pay for less than five years ; 
then from those who have been inactive for more 
than five years. Captains of merchant vessels, less 
than 35 years of age, anlof proved capacity, are also 
liable to service. 

This notice has extended to somewhat great 
length, but the change that has been effected is im- 
portant, and is expected to lead to a high standard 
of efficiency among the officers of the French Navy. 





CURRENT RAILWAY CONSTRUCTION. 

IN our issue of August 14 we dealt with some of 
the larger railway undertakings in progress. We 
now turn to the smaller. Sidings have been laid 
in at Tuxford, upon the Great Northern line, 
with a view to the exchange of traffic to and 
from the Lancashire, Derbyshire, and East Coast 
system, now nearly completed. Good progress 
has been made by Mr. Binns, the contractor, with 
an extension of the Leen Valley line, and coal traflic 
1s expected to be commenced over the extension in 
September. An additional line for up goods traftic 
is being laid in between Huntingdon and Offord, 
and another for down goods traffic between Hun- 
tington and Abbots Ripton. A new goods ware- 
house has been completed at City-road, Bradford, 
and a wool warehouse at Adolphus-street, Bradford, 
is being enlarged. In the course of the current 
half-year an expenditure of 235,000]. is contem- 
plated upon a new goods dépdt at Manchester, 
with a junction line which will be required in con- 
nection with it, 

During the first half of this year the Midland Com- 
pany relaid 544 miles of line with steel rails, while 
about 1? miles were re-sleepered with creosoted 
sleepers, the whole cost being «charged to revenue. 
The Chapeltown branch extensions of the Midland 

omp3ny are approaching completion, and will be 
available for mineral trafic before the close of this 
year. Good progress has been made with a new coal 
dépot at Somers Town ; most of the excavations 
have been finished, and a large quantity of steel- 
work has been completed. A contract has been let 
for widening the line to Kentish Town, and a start 
has been made with the work. A contract for the 





works of the Heysham branch will be let during 
the current half-year. The Great Western Com- 
pany is making progress with the doubling of its 
Cornwall section ; an expenditure of 18,9131. was 
made on these works in the first half of this year. 
The widening of the South Wales section between 
Newport and Cardiff has also been proceeded 
with ; the expenditure made with this object in 
the first half of this year was 20,451/. The pro- 
prietors have sanctioned a vote on account of 
500,0001. for the construction of the recently autho- 
rised South Wales and Bristol direct line. Another 
vote on account of 50,0001. has been sanctioned for 
widening the Birkenhead section. 

The London and North-Western Company has 
completed widening works between New-street 
Station, Lawley - street, and Saltley Junction, 


Birmingham; also between Lawley-street and|¢ 


the Gloucester and Derby lines. The London 
and North-Western Company is also proceeding 
with the widening of its Trent Valley section 
for two additional lines between Milford and 
Stafford; about one-fourth of the earthworks 
have been completed. Seven out of nine bridges 
have been built, and the sub-structure of a viaduct 
over the Penk has reached an advanced stage. 
Satisfactory progress has been made by the 
London and North-Western Company with the 
works of a line between Ashbourne and the 
High Peak section at Parsley Hay, near Bux- 
ton ; about 160,000 cubic yards of excavation have 
been removed, and the heading has been driven for 
the Ashbourne tunnel, 378 yards in length. Upon 
a portion of the Heaton Lodge and Wortley line, 
between Heaton Lodge and Mirfield, about one- 
half the excavation has been completed; four 
out of 14 bridges have been built, nine are 
in course of construction, and viaducts at 
Battyford and Mirfield are nearly finished. The 
Cleckheaton and Wortley line of the London and 
North-Western Company comprises two heavy 
tunnels, viz., one at Gildersome, 2251 yards in 
length, and another at Gomersal, 792 yards in 
length ; these tunnels have been commenced, and 
the earthworks and bridges between Cleckheaton 
and Wortley are also being proceeded with. Loop 
lines have been constructed at several points be- 
tween Mold Junction and Abergele, and upon the 
Chester and Holyhead section ; the object of these 
loop lines is of course to facilitate the working of 
the traffic. The London and North-Western 
Company has also works in hand for a new goods 
dépét adjacent to the Brunswick Dock, Liverpool ; 
for a new goods and coal dépdt at Levenshulme, 
Manchester; and for additional goods accom- 
modation at Camber, Harrow, and Hinckley. 
The outlay involved by the widening works 
proceeded with in the first half of this year was 
altogether 59,2261. 

The Lancashire and Yorkshire Company has 
completed extensive marshalling sidings at Wake- 
field. The company has also completed certain 
new lines at Poulton. The works involved by 
a branch to the Manchester Ship Canal, are 
about one-fourth finished. Contracts have been 
let for an extension of the company’s carriage 
works at Newton Heath and for widening the line 
between Deal-street and Windsor Bridge Junction, 
Salford ; a beginning has also been made with 
these works. The North-Eastern Company has 
completed and brought into use some new coal- 
shipping staithes at North Blyth. In the course 
of the first half of this year capital was also ex- 
pended by the North-Eastern Company to the 
extent of 151,6501. in the extension of stations and 
sundry accessory works. The Great Southern and 
Western (Ireland) Company has acquired the 
powers of the Drumcondra and North Dublin Link 
Company to construct a new line from Cabra to 
Amiens-street, with a branch to North Wall; the 
Great Southern and Western Company has, how- 
ever, no important works on hand at present. 





COMMERCIAL AND INDUSTRIAL 
PROGRESS IN JAPAN. 

From returns which have been published in 
Japan of the trade of the country for the two years 
1889 and 1895, we can gather at least an approxi- 
mate idea of the trend of progress in the country. 
The figures is the next column are from the Customs 
returns for the two years mentioned. 

These figures, so far as they go, prove that the 
commercial relations of Japan with neighbouring 
Asiatic countries show a far greater advance than 
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Exports. 
{ 
ae Rate of 
1889. 1895. Progress. 
yen yen per cent. 
United States of America ..| 25,282,873 | 54,028,950 117 
England <e es be | 7,664,599 7,883,091 10 
France a oa ..| 14,258,727 | 21,006,886 54 
Germany... .-| 1,688,883 | 8,340,012 108 
British India 1,841,153 4,359,236 225 
China .. oe 5,442,607 9,185,108 67 
Hong Kong .. 7,337,896 8,362,802 150 
Korea.. és 1,092,995 3,831,476 250 
Philippines .. 23,628 194,881 725 
Australia | 486,379 1,281,103 163 
Imports. 

United States of America..{ 6,143,171 9,276,360 51 
England es 2s .-| 26,067,935 45,172,110 73 
France M 3,834,168 6,180,134 53 
Germany... | 4,887,900 12,233,168 150 
British India | 7,333,859 | 12,001,810 63 

hina.. oe | 9,199,698 | 22,935,144 150 
Hong-Kong .. | 4,103,703 | 8,078,189 96 
Korea.. oe 1,273,832 2,925,399 130 
Philippines .. 227,486 1,220,744 437 
Australia 267,085 1,081,725 286 








those with western countries, the relative ratio of 
the increments being for the exports, with Asiatic 
countries 263 per cent., with western countries 71 
per cent., and for imports 192 per cent. with 
Asiatic countries, and 82 percent. with western 
countries. If we attempt to analyse the returns 
we have some interesting results, as is shown in 
the following Table : 








Exports 

aoe — 1890. | 1895. 

yen yen 
Twilled cotton fabrics .. 6,980 181,973 
Hong Kong | Matches .. ie «» 1,150,461 2,422,015 
Silk handkerchiefs és 80,380 224,796 
Cotton cloth and yarns 832 683,087 
China Cotton flannel .. os 1,582 140,275 
Umbrellas. . 102,745 842,715 
— ee — 1,266,892 
quors .. - oe , 748 
Korea { Cotton cloth and yarns 192,697 243,578 
penta eS | 
Canada i 887,598 | 1,811,718 
Uae, | (Bi sabres | atti 
States of /+ Habutaye .- 245,114 | 1,361,899 

America Ma ‘ise! le \ 861,8 
latting 290,564 083,122 
Silk.. ig 9,287,659 | 27,826,244 

France 
*|( Habutaye.. on 464,823 1,677,122 
Imports. 

: |jBeans.. --| 512,997 | 1,880,265 
— { Ginned cotton | 2,685,466 | 18,788,101 
India ° 2 “s . | 1,114,264 7,093,224 
Korea Hides de te 78,061 517,7 

Cotton ar és Lee 3,065,164 

. satins 29,210 76,939 

Eoglard ..| Rails, &e. .. 650,495 1,048'608 

| igiron .. 17’ 645,455 

| (Steamers :. 616,422 | 3,493,493 

Germany ..| Nails on “ 355,945 1,065,844 

France | Wines oe << = | 96,140 220,888 
\ | 








The figures demonstrate the important fact that 
while the increases in Japan’s export trade to 
China and other Asiatic countries are mostly in 
manufactured articles, the imports from those 
countries consist chiefly of raw materials, With 
the West, exports show a marked increase in silk, 
habutaye (a kind of white silk fabric), and matting, 
while the chief increments in imports are in shirt- 
ings, railway materials, and steamers. The develop- 
ment of the match manufacture in Japan has been 
most remarkable. A few years ago it was non- 
existent, but now not only do the Japanese manu- 
facture the matches required for their own use, but 
they have also obtained a practical monopoly in the 
Far East with that article. Cheap umbrellas of 
Japanese manufacture are also now to be found in 
every market in the Kast. The development of the 
cotton industry, of which we have from time to 
time given details, has been very great, and only 
seems to be limited by the supply of raw cotton and 
of labour. The former difficulty will be overcome 
as shipping facilities are increased, but the latter is 
likely to increase, and the increase of wages will to 
a certain extent neutralise the present advantages 
of the Japanese. According to the latest returns 
of the Cotton Spinners’ Union, the total number 
of mills in the Union is 67, with 607,505 upright 
spindles, 86,404 slanting spindles, and an addition 
of 453,136 spindles to be put in operation before 
long, an aggregate of 1,147,045. The horse-power 
in operation is stated to be 15,595, and the average 
consumption of coal per horse-power being 3.498 lb, 
per hour. It will no doubt interest some of our 
readers to know that the wages of male operatives 
run from 15 to 26 sen a day, giving an average of 
about 19 sen, while those of female operatives are 
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from 7 sen to 17 sen, or an average of about 
11 sen (a sen is equal t>» one-hundreith of a yen, 
which latter, again, at present is equal to a little 
over 23. 21.). The setel Meamiber of power looms is 
given at 3095. 

From the latest report of the Tokio Woollen 
Fabrics Company it seems that after a period of 
considerable difficulty, caused chiefly by the want 
of experience of the workers, the company is now 
in a flourishing condition, and paid 12 per cent. as 
its last dividend. The fact that the company is 
now producing cheaper classes of goods, which are 
within the resources of the working clases, has 
caused a great demand forthem. The Government 
has also a woollen factory near Tokio, but it is 
employed entirely in producing one or two descrip- 
tions of goods used by the troops, and, therefore, 
is not of much use as a place for training workers 
for the ordinary markets. The difficulties have 
now, however, been to a large extent overcome, and 
the Tokio factory turns out goods of such excellence 
as to bear comparison with the produce of foreign 
looms. 

From a return which has been published of the 
amount of capital involved in enterprises projected 
or initiated from January, 1895, to the end of May, 
1896, a period of 17 months, we extract the follow- 
iog figures : 


Yen. 
Railways 378,930,000 
Banks... ae 114,435 000 
Industrial works 206,811,500 
Total .. = as 700,226 790 


We have from t:me t» time given some account 
of the more important. shipping and railway under- 
takings in Japan proper, but we may note that the 
outlying parts of the empire are not being over- 
looked. In the northern island, or Hokkaido, a 
company with a very ambitious programme has 
been projected. The Hokkaido Colliery Railway 
Company contemplates the augmentation of its 
capital from 8 million to 28 million yen, with the 
view of shipping its coal direct. This will not on'y 
involve the extension of its railway and mining 
operations, but also the purchase of a fleet of 20 
steamers of 5000 tons displacement each. Probably, 
however, a less ambitious programme will be 
found sufficient for a considerable time. More- 
over, it is stated that some leading merchants in 
Tokio and Osaka are organising a railway scheme 
for Formosa with a capital of 8 million yen. The 
projected line is to extend from Hiang-shan to 
Takao, a distance of 190 miles. Evidently the 
boom in industrial enterprises in Japan is by no 
means exhausted. 





THE WEATHER OF AUGUST, 1896. 

Aveust, the last month of summer, usually 
passes an isotherm of 60 deg. medially through 
Ireland eastward across England to Spurn Head. 
On the Spanish plateau the mean temperature is 
85 deg. In the British Islands the warmest wind 
is E.S.E. ; the coldest N. The E. wind has the 
greatest diurnal range of temperature ; the N. the 
least. With clear sky the range is ata maximum ; 
with overcast weather at a minimum. Except for 
clear weather with easterly wind, the range of 
temperature is less in August than in July. The 
easterly winds favour clear weather; N. and N.W. 
winds are allied to overcast weather. Though the 
nights are lengthening, terrestrial radiation has 
little effect ; solar radiation has about the same 
intensity as in July. Except in the greater fre- 
quency and quantity of rain, there is little differ- 
ence between the usual weather of August and 
July. Whenever prolonged and excessive rains 
occur in either or both of these months, agricultural 
interests suffer damage. August is the principal 
harvest month for the British Islands. It has been 
computed that on an averag» of 63 years, wheat- 
cutting begins on August 6; in some years is as 
early as July 15, in others as late as September 4 ; 
in Scotland much later. 

For the Britieh Islands generally, estimating by 
data for 1881-95, 15 years, as published in Enar- 
NEERING, August was : 

Warmest in 1893, with most sunshine, moderate 
rainfall, high atmospherical pressure, resultant 
§.W. by W. wind. 

Coolest in 1881, with little sunshine, many rainy 
days, wind W. 

Wettest in 1891, with very little sunshine, low 
temperature, least pressure, wind W.S. W. 


Driest in 1885, with normal sunshine, low tempe- 
rature, greatest pressure, wind N. by E. ; 

Next Greatest Pressure in 1884, with fair duration 
of sunshine, warm air, small rainfall, wind 8.S. W. ; 
also in 1887 with most sunshine, warm air, small 
rainfall, wind W. ; and in 1893 (see above). 

Least Pressure in 1891 (see above). 

Most Sunshine in 1887 and 1893, 44 per cent. of 
possible duration. 

Least Sunshine in 1894, 28 per cent., with cool 
wet weather and W.N.W. wind. 

August, 1896, had weather of nearly normal 
ype, rather cooler, less rainy, less sunshine ; the 
sky was generally cloudy, the heat was never 
oppressive, and thunderstorms were slight and few. 
The mean pressure and temperature of the atmo- 
sphere at extreme position of the British Islands 
to which the Jsle of Man is central were as follows : 





Mean Difference | on 


Te Difference 
Pressure. | from Normal. | "pipe, 


Poeiions. from Normal. 





in. in, | deg. 











North ae 29.89 above 0.08 52 below 3 
South Fe: 30.11 » 0.18 | 60 - = 
West he 30,10 o» om | 58 oe | 
East .-| 30.00 » 010 | 89 nil 
Central .. 30.02 o» O18 | 59 ss 





The distribution of rain in frequency and quan- 
tity may be roughly inferred from the following 
results : 

















Places. | Rainy Days. | Amount. ees 
in. in. 
Sumburgh .. os 21 2.88 0.56 less 
Scilly .. ee ee 14 1.80 O76 
Valentia a oe 17 2.96 029 ,, 
Yarmouth .. a 18 2.13 O17 . 





The north and south districts had a lower than 
normal temperature, while the central latitudes 
had a seasonable temperature. The west of Ireland 
and south-west England had deficient rainfall ; the 
east of England and north of Scotland a nearly 
normal supply. The daily general directions of 
the winds over these islands give a resultant for 
frequency from N.W., which becomes N.W. by 
W. taking their estimated force into the computa- 
tion, and the mean distribution of atmospherical 
pressure indicates W.N.W. The greatest pressure, 
30.4 in., occurred on the 10th ; the least, 29.4 in., 
on the 30th. On the 9th, 1.01 in. of rain was 
measured at the Ncrth Foreland ; 19th, 1.02 in. 
at Stornoway ; 29th, 1.10 in. at Sumburgh Head, 
2.00 in. at Stornoway. The highest temperature, 
81 deg., was reported at Southampton on the 13th; 
the lowest, 33 deg., at Braemar on the 9th. The 
mean temperature at 8 a.M., Greenwich time, for 
the entire area of the British Islands at sea level, 
was 59.5 deg. on the Ist, 13:h, and 24th ; 55.5 deg. 
on the 8th, 16th ; 53 deg. on the 27th ; 58 deg. on 
the 31st, which sufficiently mark the waves of heat. 
Reckoning by the weather notation, bright fine 
days were few, ranging from six in the south to 
one in the north ; overcast days from 23 in the 
north to 12 in the central district. Taken as repre- 
sentative stations, the sunshine at Aberdeen totalled 
130 hours, Parsonstown 128, and London 112; 
the latter considerably less than the average. 
During the four weeks ending the 29th the dura- 
tion of bright sunshine, estimated in percentage of 
its possible amount, was for the United Kingdom 
32, Channel Isles 53, south-west England 44, west 
Scotland 39, south England 36, east England 31, 
south Ireland and east Scotland 29, central England, 
north-west England, and north Ireland 27, north- 
east and north Scotland 24. The death rate in the 
metropolitan district was about 19 per 1000 per 
annum. 





LITERATURE. 


Die Hebezeuge. Theorie und Kritik ausgefiihrter Kon- 

struktionen. By Av. Ernst. Berlin: Julius Springer. 
THE second edition of Professor Ernst’s treatise 
on lifting machinery of all kinds, a small quarto 
volume of 873 pages, illustrated by 645 text figures 
and supplemented by an atlas of 64 plates, consti- 
tutes a considerable advance upon the first edition, 
which contained 653 psges, much less fully illus- 
trated, and but 46 plates. This first edition of 
1883 has long been out of print. The few figures 
we have given sufficiently indicate that the author 








—who is the Professor of Engineering at the Stutt- 


gart Technical College—has, in preparing this 
second edition, done much more t write a new 
preface and eupply the regulation appendix. l- 
though the main plan of the original treatise has 
heen adhered to, many sections have been entirely 
remodelled, and the additions have been joined in 
so as to fit into the systematic development for 
which the author claims originality. For instarce, 
the second chapter, which explains the very difficult 
relations between the energies required for starting 
a machine and for a itin motion, is new. It 
is generally unders , of course, that rapid start- 
ing is both unsafe and uneconomical, however de- 
sirable it may appear. But we are apt to disregard 
the dynamic conditions, and to fancy that an en- 
gine which is able to lift a load Q with a velocity ¢ 


ought to raise Q with a velocity nc. Another 
n 


useful addition is the section on electric lifts. In 
1883 the author was probably justified in omitting 
all reference to electricity, since he confined him- 
self to explaining and exemplifying approved con- 
structions. If the 12 pages now devoted to electric 
lifts will hardly satisfy an electrician, we must bear 
in mind that any attempt to deal with the auto- 
matic regulation of electric motors, and the arrange- 
ment of the circuits for stopping on the various 
floors, would have rendered the already heavy 
volume absolutely unwieldy. The general features 
of electric lifts here given essentially on the autho- 
rity of Mr. Ernst Richter, of Messrs. Siemens and 
Halske, are as clear and to the point, as the valu- 
able and thoroughly practical general information 
imparted in any other section. Details are offered 
regarding the lifts of E. Becker—the author very 
sensibly dispenses with all ‘‘ Mr.” and ‘‘ Messrs.” — 
and Otis Bros. and Co., a few words are also given 
on the constructions of the Sprague Electric Cum- 
pany, and electric motors are frequently mentioned 
afterwards in the descriptions of cranes. If—by 
the way—some matters strictly electrical have been 
left out, the author might have mentioned that direct 
magnetic attraction has successfully been applied to 
pick up iron at Woolwich and other places, notably 
in the United States. So far as we are aware—it 
is not easy to ascertain—no mention whatever has 
been made in the book of this method of replacing 
the use of hooks and chains. 

The preparation of the volume before us must 
have been a work occupying many years. On the 
whole, however, we should say, the author ceased 
collecting material in 1893; there are not many 
references from 1894, Professor Ernst emphasises 
the fact that he criticises constructions and devices, 
not firms, and one cannot but acknowledge that 
he has succeeded in affording that guidance to 
which the reader is entitled without a shade of 
personal or national prejudice, As the author 
chiefly relies upon his own experience, German 
work naturally predominates. Notices of devices 
that originated in other countries, e.g, of coal 
conveyors and transporters, are by no means scaIc*, 
however. The-source of information is duly 
acknowledged when the author had no opportunity 
for personal study. 

The five main sections are headed: Pulleys, 
levers, wheelwork hoisting gear—the German term 
‘*riiderwinden ” hardly permits of a more concise 
translation—screws, and pistons. Wormwheels, 
formerly classed with screws, are now grouped with 
wheel gear, the advantage being that all appliances 
involving the use of winding drums remain together. 
Ineach instance the author first diecusses the general 
mechanics, then the constructive elements, and, 
finally, constructions executed. Calculations and 
practical examples occur in many of these divisions, 
often of considerable length. Thus the calculations 
of the toothed gear, hauling speed, brakes, shafts, 
pinions, and loads of a simple winch cover seven 
pages. Under pulleys, we find sections dealing 
with fixed pulleys, the friction of ordinary and of 
Gall linked chains, the efficiencies of rope and 
chain driving, and the same for loose pulleys. Here 
two Tables are given of data relating to wire ropes : 
similar Tables follow for different types of cha‘ns, 
and later on others for pocketed chain wheels, «c. 
These first Tables are corrected reproductions from 
trade circulars—the firms are always stated. While 
revising those two or three Tables, the author might 
have cut out the prices. . 

Then follow sections dealing with the calculations 
relating to the construction of rope pulleys and of 





hooks and pulley systems. The latter are con- 
sidered as power-saving and as space-saving 
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hines. This section comprises 74 pages. The 
aud, on levers, is very short, but the third, 
on winches, elevators and lifts, cranes, cap- 
stans, &c., concerning, roughly speaking, any 
hoisting gear, provided that neither screw-shafts 
nor rams are essential parts of the mechanism, 
brings us up to page 569. The chief constructive 
features—cranks and their shafts, windlass wheels, 
winding drums and barrels and pocketed sheaves, 
wheel gearing, reduction, number of teeth, multiple 
gears, reversing mechanisms, couplings, calculations 
of teeth and their efficiency, wormwheels, friction 
wheel couplings, pawls and brakes, are discussed in 
the order named. ; 

Brakes are very fully dealt with ; but it would 
have been better not to style a Weston brake, 
described as manufactared by Tangye Brothers 
ani Holman, simply as a Tangye brake in the 
a'las. Identification is difficulc as it is, inas-. 
much as the text refers to the atlas, but the 
atlas, though stating crane constructed by A. B., 
does not say: for descriptive notice see page —. 
The general conclusions on brakes appear of a 
lind to please the practical man. ; 

Brush couplings are discussed under reversing 
gear, and apart from friction couplings. As a type 
of the former, Mr. Ernst recommends the device of 
G. Luther, of Brunswick, in which radial combs of 
roof section are pressed against brushes made up of 
steel sheets about } in. wide, ;4; in. thick, cemented 
by plaster and iron filings, combs and brushes 
being arranged in detachable sectors. The com- 
pact construction permits, as experience proves, of 
a change over at very high speed, and is almoat 
independent of the disturbing variations in the co- 
efficients of friction, since the combs strike the 
elastic blades in rapid succession. 

The complete constructions are grouped accord- 
ing to their having horizontal or vertical barrels 
(capstans),.or toothed racks. Over 70 cranes are 
more fully described. The German term for crabs, 
“cats,” we might remark here, seems more in- 
appropriate than ours. The general introductions 
are the author’s strong point, and the calculations 
relating to foundations, bedplates, masts, jibs, &c., 
of cranes go fully into the matter. Dredgers are 
just alluded to. The fourth sectioa is again short. 
The author does not encourage the attempted use 
of ecrew shafts in lifts of considerable rise. 

The last section, treating of machinery in which 
the lifting is done by means of pistons, deals 
chiefly with hydraulic rams, in favour of which 
the author sums up. Some day electric ac- 
cumulators may successfully compate with hy- 
draulic pumps, he thinks. Although we now 
possess a few good treatises on hydraulic machinery, 
we believe that Mr. Ernst’s discussicn of rams, 
disc and telescopic rams, their cylinders, water 
and air outlets, stuffing-boxes, pipes and their 
joints, valves, accumulators, air vessels, puinps, start- 
ing devices, and valve gears, will form a mostvaluable 
addition to our literature on this subject. The 
s:ction comprises 300 pages, and there is hence 
space for describing a very large number of devices 
of various types. The ship lifts at Les Fontinettes 
and La Louviére are mentioned several times, 
details of parts and the general arrangement 
being given in different chapters in accordance 
with the general plan adopted. 

The language of the work we have had under 
notice is masterly, concise, and clear, critical 
throughout, and at the same time fluent, a circum- 
stance worth noticing. It would be impossible to 
condense more information into the space which the 
author grants to his subject. References to other 
publications are not over frequent ; the last section 
on hydraulic machinery is best stocked in this re- 
spect, and it is here also that non-German firms are 
of common occurrence. Among his authorities are : 
C. Bach, his colleague at Stuttgart, well known 
through his investigations on strengths of materials 
and of structures ; Armengaud, Von Démming, 
Gerdau, Gutermuth, Gruson and Barbet, Lang, P. 
Pieifer, A. Riedler, and H. Robinson. The book is 
written for the benefit of engineers, architects, 
and students who wish to obtain instruction. It 
1s manifest that the author expects his students to 
work through this volume of 873 pages conscien- 
tiously from beginning to end. Trat is the chief 
fault we have to find with the author. Very few 
people will have sufficient time to make a systematic 
study of the work, and those who wish to use it 
for reference are baffled by the absence of an alpha- 


not, of course, specify everything. We are afraid 
that this absence of convenience for reference will 
lead this splendid compilation, superior, we have 
little doubt, to any work of its kind, mora exhaus- 
tive, and of great practical value, to be admired 
and afterwards shelved by most possessors who are 
not specialists. That the fine atlas is especially 
wanting in this respect, that nothing indicates 
where information is to be found respecting the 
apparatus illustrated, has already been pointed out. 
It is almost unnecessary to add that the pub- 
lisher, Mr. Julius Springer, has bestowed the 
greatest care upon the production of the volume. 





NOTES. 
CetLuLosE FInters. 

Many years ago Professor Tyndall proved that 
filtration through a plug of cotton wool was a most 
efficient method of freeing air from microbic g: r ns. 
When attempts have been made to sterilise water 
in the same way, but little success has been 
attained. Quite recently, however, M. Henri 
Potevin has described a method of constructing 
such filters, with which he claims it is possible to 
completely sterilise water in large quantities. The 
fibres of the cotton are finely powdered and sifted, 
and then suspended in water and allowed to settle. 
This they do in a compact mass, forming a paste, 
which, allowed to dry slowly, gives filter plates 
quite impervious to germs, &c. In practice the 
plates should be placed between two plates of sand- 
stone or perforated metal, and if arranged in a 
battery, like the filter presses so commonly used 
for sewage sludge, &:., very large quantities of 
water can be rapidly sterilised. As in other filters 
serving the same end, the microbes seem able to 
get through the filtering material at length by a 
process of growth, so that periodical cleanings are 
necessary ; this is easily done by pulping the ma- 
terial afresh in boiling water. 


Home Rattway CompPEtTITION. 


Some further particulars are available with re- 
spect to the proposed new competitive line from 
London to Norwich. The project is ostensibly 
brought forward by Mr. J. F. Errington Barnes, 
C.E., of Dorchester ; and it is to be styled, in the 
first instance, the London and East Anglian Central 
Railway. Mr. Errington Barnes states that his 
object is to open outa second route between London 
and Norwich, and to connect the cities and towns 
of London, Walthamstow, Ongar, Dunmow, Clare, 
Bury St. Edmund’s, Wymondham, and Norwich, 
and to shorten the route from London to Norwich, 
the north-east of Norfolk, and the seaside resorts of 
Sherringham, Cromer, and Mundesley. Commenc- 
ing by a junction with the Great Northern Railway 
at Holloway, the line, about 100 miles in length, 
would run through Stoke Newington, Stamford- 
hill, Walthamstow, Woodford, Chigwell, Chigwell 
Row, Lambourne, Stapleford, Tawney, Ongar, the 
valley of the Roding, Dunmow, Bardfield, Finch- 
ingfield, Stambourne, Ridgewell, Ashen, Clare, 
Poslingford, Wickhambrook, Whepstead, Bury St. 
Edmund’s, Ixworth, Hopton, North Lopham, Ken- 
ninghall, New Buckenham, Wymondham, Hether- 
set, Cringleford, Eaton, and Heigham, terminating 
by a junction with the Midland and Great Northern 
joint line at Norwich. It is also intended to in- 
clude in the scheme a branch from the line at Ongar, 
through Chelmsford, Maldon, the Tolleshunts, 
West Mersea, and East Mersea to the mouth of the 
Colne, where it is proposed to construct a deep- 
water harbour. The question is whether the Great 
Northern and the Midland are at the back of this 
project. As the new line is to start from the Great 
Northern, and end with the Midland and Great 
Northern joint line, there would certainly appear to 
be a primd facie probability that the Great Eastern 
will have to reckon with two formidable opponents. 
The Great Northern is sore because the Great 
Eastern has got into Lincolnshire, and the Midland 
does not like the Great Eastern’s invasion of Derby- 
shire. 

Wisorcn’s THERMOPHONE. 
The principle of the thermophone of Professor 
Wiborgh, of Stockholm, an appliance designed for 
the technical determination of high temperatures, 
is as curious as its name. The thermophones are 
little clay cylinders containing in the interior, in a 
small metallic capsule, some explosive, which is fired 
at a definite temperature. The clay cylinder is, 


watched until explosion ensues. One thermo- 

hone is therefore sacrificed at each test, and the 
ittle report indicates the end of the test ; thus the 
name may be justified. The time interval will de- 
pend upon the temperature. It would be possible 
to gauge the instruments empirically by comparison 
with air pyrometers. As that would certainly have 
been a very tedious operation, Professor Wiborgh 
has availed himself of Fourier's formula on the 
temperature which will, after a certain time, be 
found at a certain depth of a heated body of known 
mass, surface, and specific heat. The specific heat 
of the clay cylinder is not known, but that term 
has been eliminated by a series of comparative deter- 
minations. Thus the inventor has arrived at a curve 
and a table which give the respective temperatures 
for the time intervals observed. The curve limits 
the range of the instruments ; for low temperatures 
the time interval would be inconveniently great, 
for very high temperatures too small, so that a 
mistake of half a second would involve a consider- 
able error. Theinventor hence proposes to employ 
two sizes, or instruments with different specific 
heats. The practical tests are made in different 
ways. If the thermophone can rest on a solid base, 
it is simply dropped on that surface, and the time 
watched by means of achronograph. To find the 
tem,erature in a tuyere, a little tube of copper or 
steel, &c., is employed, with a loosely sliding pis- 
ton as bottom; when everything is ready in posi- 
tion, the cap at the top of the tube is taken off, the 
cylinder inserted, and the cap, which is held by a 
little chain, put on again. A similar tube is used 
in cases where the explosion might do damage. 
When determining the temperature of molten 
metals, the cylinder is placed in an iron tube closed 
below. We should think that this tube ought to 
be of the same substance as the metal under obser- 
vation ; but Dr. Leo’s translation (in Dingler’s 
Journal) of Wiborgh’s paper does not say so. In 
cases of very high temperatures the cylinder can 
simply be thrown into the bath. The inventor is 
aware that the thermophone cannot compete with 
modern scientific instruments. For one thing, the 





heating takes place by radiation and by contact, 
and these will vary under different circumstances, 
atd with the specific heat of the substance under 
examination. But Wiborgh claims to have observed 
variations of 20 deg. Cent. at a temperature of 
1000 deg. The cylinders have to be kept dry. 


A New CHRONOGRAPH. 


Most of the chronographs now used for deter- 
mining the velocity of projectiles, depend for 
their action on electro-magnets, operating more 
or less heavy moving parts, thus introducing 
a source of possible error. The shot passing 
through a screen breaks a circuit, causing a magnet 
to operate a recording device, this action being 
repeated at a second screen placed some little dis- 
tance from the first. For strictly accurate results 
it is accordingly essential that the two magnets 
used shall have the same time lag, a matter diffi- 
cult to secure, especially as the time lag for a 
single magnet does not remain absolutely constant, 
but is more or less dependent on its history. 
As regards the actual time measurement the matter 
is simpler, the most usual practice at present being 
to use a tested tuning-fork which makes a record of 
its vibrations on the same plate as that on which 
the screen passages are marked by the magnets. 
Tae relative accuracy of the time-recording appa- 
ratus is, in this case, much greater than that of 
the screen records, which are always vitiated to an 
uncertain degree by the variable magnetic lag, 
already referred to, A method of turning this 
difficulty has recently been suggested by Drs. A. C. 
Cushing and G. O. Squier, and an experimental appa- 
ratus constructed to their designs has given very 
promising results. They make use of the fact 
that when a beam of polarised light traverses 
a magnetic field, its plane of polarisation is rotated. 
Now, as is well known, such light is unable to 
pass through a Nicol prism when its plane of polari- 
sation occupies a certain position, whilst under 
other circumstances more or less light will succeed 
in getting through. If now matters are so arranged 
that a bright beam of = light traverses a 
tube of, say, bisulphide of carbon, replacing the core 
of an electro-magnet, whenever the current is 
passed the plane of polarisation of the light will be 
rotated. A Nicol prism receiving the light from 
this {ube can be arranged so that when no current 
passes the light is quenched, whilst when the coil is 
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focussed sharply onamoving photographicplate. The 
whole apparatus may thus be likened to an imponder- 
able camera shutter. The magnetising coil, contain- 
ing no iron, has a constant time lag which cancels 
out in the end, since the same apparatus is used for 
allthe screens. The method of using the instrument 
is as follows: A screen, connected in series with 
the magnetising coil, is broken by the passage of 
the projectile, thus cutting off the light from 
the moving photographic plate. Immediately after 
leaving the first screen the projectile comes in con- 
tact with a wire, which it displaces, thus putting 
the second screen in series with the coil, on which 
the light again enters the camera, to be quenched 
again on the rupture of the second screen. On 
development the points at which the light was 
quenched are seen to be sharply marked on the 
plate, on which, moreover, a tuning-fork has also 
traced a time record. In the experiments made 
with this apparatus records of the passage of no 
less than six points in a distance of 45 ft. were 
obtained on a single plate. An examination of the 
latter led to the curious result that the speed of 
the projectile increased slightly after leaving the 
muzzle of the gun, its maximum velocity not being 
attained till a distance of some 7 ft. had been 
traversed. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 26. 

THE depression in the American iron trade has 
reached an acute condition in some branches. A 
further restriction of production will be announced in 
afew days. It is rumoured to-day that large specu- 
lative transactions, involving the sale of upwards of 
80,000 tons of Southern iron are under way; also 
that large sales on future account of Pennsylvania and 
Ohio pig iron, especially Bessemer, may be effected in 
September. The basis of this rumour is that large 
purchases of crude iron are anticipated as soon as the 
election in November can be discounted. A number 
of transactions in steel billets will be made about 
October 1 for the same reason. Billets are held firmly 
this week at combined quotations at western mills, as 
shown by a telegram to-day. Very little buying is 
being done. Production is kept within the limits of 
actual demand. Merchant iron mills work a little 
over half capacity. Plate iron is weak, owing to lack 
of agreement among manufacturers. Structural mill 
owners are figuring on some large bridge and general 
railroad requirements. Steel rails are in fair demand 
in western States, Ship and boat plates will be called 
for early in October. Car work will be given out 
about the same time for box coal and coke cars, the 
coke cars being for new plants. (General conditions 
are fair, but on account of the political campaign and 
the scare given by the silver movement, much business 
is postponed for the present. Stronger conditions 
will develop in late autumn, and the accepted opinion 
among the best informed is that the winter trade will 
be strengthened by the placing of a good many orders 
for spring delivery. 





Krupp 1n Cu1it.—Several poe of heavy artillery have 
been recently received in Chili from Krupp, of Essen. 
Two engineers from Essen will superintend the mounting 
of these guns, 





Tue Late Mr. WILLIAM SHapton : Erratum.—By a 
printer’s error the name of this gentleman, so long con- 
nected with Sir William Armstrong and Co., was wrongly 
given as Shipton in our issue of August 28, page 286. 





ScarBoRoUGH.—The piers and harbour committee of 
the Scarborough Harbour Commissioners has been autho- 
rised to consider the question of providing further accom- 
modation for the traffic of the port. The committee is 
empowered to engage the services of an engineer to pre- 
pare plans and estimates, and to submit the same toa 
special meeting of the Commissioners. 





SuHEFFIELD.—An inspector from the Local Government 
Board held an inquiry at Sheffield on Friday, with 
reference to proposals of the City Council to borrow 
216,900/. for various public works. The sum of 59,772I. is 
needed for what is known as the Crofts improvement 
scheme, 62,200/. for street paving and other improve- 
ments, 19,1401. for a highway Cép6b, 30,354. for public 
baths, 16,9087. for a refuse destructor, and 19,541/. for 
water supply purposes. 


DerpysuirE Licut Rartways.—There is likely to be 
® movement of some importance in favour of light rail- 
ways in Derbyshire. Three lines have been projected, 
viz., from Miller’s Dale to Tideswell, a distance of three 
miles; from Hope to Castleton; and from Hassop to 
Grindleford. The latter line would connect Hassop with 
Sheffield. It is proposed to adopt the standard gauge of 
4 ft. 84 in., so that there will be no difficulty in effecting 
junctions with the Midland 7. If these junctions 
are permitted, provision will be made for i 
passengers in addition to goods and farmers’ produce. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was large, and the tone of the market 
was fairly cheerful, but some buyers held back a little 
when they saw warrants fluctuating somewhat. Quota- 
tions for makers’ iron, however, were firm, and legitimate 
traders were rather pleased than otherwise to notice an 
absence of speculative business. The highly satis- 
factory shipments for August assisted to strengthen the 
hands of sellers. At one part of the day there were 
buyers who would not offer more than 37s. 9d. for early 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, but 
little, if any, business was done at that figure. The 
general quotation for No. 3 was 38s., and some firms put 
the price at 388. 3d. No. 1 Cleveland pig was quoted 
893., No. 4 foundry 36s. 9d. to 37s., grey forge 36s. 3d. to 
363. 6d., and mottled and white 35s. 9d. to 36s., and the 
commoner kinds of pig were reported plentiful, the pro- 
duction last month being larger than usual. Middlesbrough 
warrants closed 37s. 84d. cash buyers. East coast hema- 
tite pig iron was in good request, but the supply keeps 
very plentiful. Nevertheless quotations had a decided 
upward tendency. One or two transactions were said to 
have been recorded at 45s. 6d. for early delivery of Nos. 1, 
2, and 3, but few sellers would quote below 45s. 9d., and 
some firms asked 46s., and reported that they were able 
to get it. Spanish ore was stiff at 12s. 9d. ex-ship Tees 
for rubio. "To-day there was practically no alteration in 
the market. 


Manufactured Iron and Steel.—Little new can be said 
of the manufactured iron and steel trades. Some pro- 
ducers are inclined to advance quotations, but orders 
might still be placed on the same terms that we men- 
tioned last week, viz. : Common iron bars, 5/.; best bars, 
51. 103.; iron ship-plates, 4/. 17s, 6d.; steel ship-plates, 
5l.; steel boiler-plates, 6/.; iron ship-angles, 4. 15s.; 
steel ship-angles, 4/. 17s. 6d.; and heavy steel rails, 
41. 103.— all less the usual 24 per cent. discount 
for cash, except rails, which are net cash at works. All 
the establishments in the district are well employed, and 
prospects for the future are encouraging. The cost of 
production is increasing, and the demand keeps good, 
so that we may reasonably expect some improvement in 
prices shortly. 


Iron and Steel Shipments from the Tees.—The Customs 
returns Of iron and steel exports from Middlesbrough 
during August are highly satisfactory, pig iron clearances 
being very heavy. The gross total for the month was 
144,139 tons. Germany was the best customer, taking 
32,972 tons, and Italy came next with 19,415 tons. The 
total shipments to foreign ports reached 103,890 tons, of 
which 81,310 tons was pig iron. The total shipments 
coastwise amounted to 40,249 tons, of which 29,587 tons 
were pig iron. 

Coal and Coke.—Coal is quiet but steady. Gas coal is 
in large requirement without any change in quotations. 
Coke is in very good demand, and though prices are not 
quotably altered, some sellers are inclined to put up 
quotations, seeing that pig iron is advancing. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Water Supply of Rotherham.—At a banquet given 
by the Mayor of Rotherham last week in commemoration 
of the 25th anniversary of the incorporation of the town, 
the engineer at the Sheffield Water Works (Mr. E. M. 
Eaton) made a reference to the economy arrived at in 
supplying the three towns of Sheffield, Rotherham, and 
Doncaster with water from one large reservoir rather 
than from separate reservoirs, remarking that they would 
thus get for 5d, or 6d. per 1000 gallons what would other- 
wise have cost 7d. or8d. The scheme, which had taken 
a concrete form in the Sheffield Water Act of 1896, would 
place Rotherham, as regarded its water supply, in a con- 
dition such as had never existed before. From the Little 
Don watershed they would have water which, so far as 
9 purity was concerned, was second to none in the 

ingdom. 


Midland Counties Institution of Mining Engineers.— 
The annual meeting of the Chesterfield and Midland 
Counties Institution of Engineers has just been held. 
The report showed that 25 new members had been ad- 
mitted during the year, so that the total membership on 
August 1 was 349. The president, Mr. M. H. Mills, in 
the couree of his inaugural address, recommended the 
study of leases, and argued in favour of the application 
of the principle of the sliding scales to royalties—the 
royalty to rise and fall with the price of coal in respect of 
which it is paid. In the case of large areas taken on long 
terms, it appeared advisable to have a sliding scale on 
the thickness of the seam as well. He urged upon the 
members the necessity of taking great care in the arrange- 
ment of wayleaves, and in the consideration of means of 
transport, especially in districts like that, where water 
carriage had been so long neglected. Regret was ex- 
pressed by him at the existence among the miners of a 
strong feeling against machinery for .“‘holing,” as the 
introduction of machinery in any case oman rove of 
advantage to the men, making theirs more a labour of 
the mind than of muscle. 

The Master Cutler of Shefield.—Mr. Alexander Wilson 
was installed, according to ancient custom, into the office 
of Master Cutler of Sheffield on Thursday. He is at the 
head of the t firm of Charles Cammell and Co., 
Limited, the Grace Works. The firm was established 





in 1837, and in 1845 the works were removed to their 
present position. In 1861 the manufacture of steel rails | 


was commenced at the Cyclops Works, and subsequently 
armour-plates were made. e@ concern was formed into 
a limited company in 1861, the late Mr. Charles Cammel] 
being chairman, and the late Mr. George Wilson manag. 
ing director. In 1879 Mr. Cammell died, and Mr. George 
Wilson became chairman and managing director. On 
Mr. George Wilson’s death in 1885 he was succeeded by 
his brother, the Master of the Worshipful Company of 
Cutlers in Hallamshire for the present year. 


Condition of the Coal Trade.—The stoppage at Rylands 
Main continues, and there is much distress among some 
of the miners in consequence. The Kiveton Park dispute 
has been settled, an arrangement having been arrived at 
by means of which the men will be allowed to resume 
work gradually. The stoppage at this colliery cost the 
Yorkshire Miners’ Association 250/, per week in payments 
for relief to distressed workmen. There has been a 
movement among agents and merchants in the Sheffield 
district to bring about an advance in quotations, but the 
outcome of a long discussion was a decision not to make 
any change at present. Unless trade takes a more favour- 
able turn very suddenly, there will be no general attempt 
to enforce higher rates until October. 


Iron and Steel.—There is still an active demand for 
steel of all qualities, and several well-known firms are 
experiencing difficulty in the way of meeting customers’ 
requirements. The cycle boom has inconvenienced the 
ordinary users of Swedish steel, owing to the very large 
purchases that have been made of material suited to the 
manufacture of machine parts. Rock-boring appliances 
and mining tools are being exported to Africa and other 
gold-mining centres in great quantities, and the recent 
political troubles in the Transvaal are said to have not 
influenced the market prejudicially. German makers 
of files have purchased file-grinding machinery from 
Sheffield freely of late. Railway material is in great 
ye both for the home and foreign markets. Cutlery 
and files are moving satisfactorily. In the heavy 
industries trade is brisk in nearly all departments. 

here has indeed been a falling off in the amount of 
orders for marine engineering work, and the threatened 
dislocation of business in the north will not havea reassur- 
ing tendency, but in other directions the workmen are 
employed at high pressure. Armour-plate manufac- 
turers and makers of projectiles and other warlike 
material are reported to be very actively employed. In 
the Leeds district there is little change to note. Although 
orders are not so numerous, firms have, generally speak- 
ing, enough employment guaranteed to last to the end of 
the year. While makers of tank engines report a quiet 
market, manufacturers of textile machinery and electrical 
and hydraulic work are well employed. (aotations are : 
Siemens-Martin acid steel, 77. 10s. per ton for average 
qualities ; hematites, 54s. to 57s. 6d. per ton; Bessemer 
billets, of special carbon, 5/. 12a. 6d. to 6/. per ton; 
Derbyshire foundry iron, 41s. 6d. to 42s.; forge iron, 
37s. 6d. to 38s.; Lincolnshire foundry, 41s. to 433., forge iron, 
39s.; bar iron, 5/. 10s. at makers’ works; steel rolled plates, 
6l. 5a. to 61. 7s. 6d. 


South Yorkshire Coal Trade.—The South Yorkshire 
collieries are working on the average about five days per 
week. In the case of the large limited concerns situated 
to the eastward of the coalfield, the year so far has been 
one of activity, owing principally to the spurt in the 
demand for steam co Household qualities find an 
improved sale, owing doubtless to the upward movement 
in the London market, and manufacturers’ sorts and gas 
coal are consumed in larger quantities. Coke is easily 
disposed of at the enhanced rates that came into opera- 
tion a few weeks ago. Best Silkstones realise from 7s. 9d. 
to 8s.; Barnsley softs 6s. 6d. to 7s., hards 7s. 6d. to 
7s. 9d.; slack, 3s. 6d. to 4s, 6d.; smudge, 1s. 6d. upwards ; 
common coke, 11s. to 12s, 





NOTES FROM THE SOUTH-WEST. 
The ‘‘ Prince George.”—The Prince George will com- 
mence her trials on Monday. She has just shipped 800 
tons of coal. 


Cardif.—The steam coal trade has suddenly become 
uiet, the demand for prompt shipment having fallen off. 
here has been a heavy export movement, however, upon 

contract account. The best steam coal has made 10s. to 
10s. 6d. per ton, while secondary qualities have brought 
9a. to 98. 6d. per ton. In the house coal trade a good 
tone has prevailed, large buyers having commenced nego- 
tiations for the purpose of meeting their requirements 
for the winter; No. 3 Rhondda large has made 10s. to 
10s. 3d. per ton. Coke has continued in good demand, 
and prices have shown an upward tendency. The mauu- 
factured iron and steel trades have continued active; 
some large orders have been secured in South Wales for 
steel rails for India and Africa. The production of steel 
bar is stated to be below the current demand. 


The Parrett.—A conference took place on Monday 
between some of the merchants and traders of Bridge- 
water and certain members of the town council with 
reference to a scheme of Mr. Wheeler, C.E,, of Boston, 
for improving the navigation of the Parrett, so as to 
enable vessels of large tonnage to come up the river 
safely, the proposal being to make some new cuts to 
straighten the river, and to deepen it at other points at 
an estimated cost of 95,600/., exclusive of parliamentary 
and legal expenses. Mr. Alderman Peace read a sug- 
gested new tariff of charges on vessels carrying goods 
(including brickyard s), from which he estimated 
that the town council would derive an annual income of 
36147. Considerable discussion followed, the speakers 
being Messrs. J. Coombs, C. Major, C. Symonds, R. F. 
Foley, J. Sully, and Captains Nurse and Humphreys, 
na: | all of whom condemned the scheme on account of 
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the large expenditure involved, an opinion being also 
expressed that the tidal action might be so affected by 
the suggested alterations as to injuriously affect the de- 

it of sediment in the river from which the scouring 
rick is manufactured, thus incurring a great risk of 
ruining this important branch of local industry altogether. 
Mr. Alderman Foster suggested that the meeting should 
be adjourned in order that the whole subject might be 
further considered. This was agreed to. 


The Severn.—Oa Tuesday the Severn Commissioners 
made a tour of inspection of the navigation works of that 
-river. They were joined by a number of gentlemen in- 
terested in the commerce of London, Liverpool, Bristol, 
Hull, Birmingham, Worcester, &c. On leaving Wor- 
cester Bridge the commissioners inspected the locks and 
works at Diglis, and the voyage thence to Gloucester was 
continued on the pleasure steamer Holt Castle. 


The ** Juno.” — Arrangements have been made for 
bringing reund the second-class cruiser Juno from 
Barrow-in-Furness to Devonport. The Juno was laid 
down at Barrow in June, 1894, and by the time she is 
completed for sea she will have cost 271,297/. Of this 
sum, the contractors receive 157,425/. for work in con- 
nection with the vessel’s bull, fittings, and equip- 
ment, and 55,000/. for the By tam and auxiliary 
machinery. Of the balance, the guns alone will absorb 
17,2001., the remainder being allowed to Devonport 
Dockyard to complete the vessel for sea. 


Pembroke and Tenby Railway.—The accounts for the 
half-year ending June 30, 1896, have been issued. I 
appears that the receipts (less cartage) were 13,2867. 10s. 4d., 
as against 12,4017. 5s. 2d., being an increase of 885/. 5s, 2d. 
The expenditure was 77491. 19s. 6d., as compared with 
7700, 123. 2d., or an increase of 497. 7s. 4d. The directors 
have entered into an agreement with the Great Western 
Railway Company to lease the undertaking with a view 
to its subsequent amalgamation (subject to the assent of 
Parliament) with that company. After providing for all 
fixed charges, there is a balance of 2280/. 8s. 9d., out of 
which a dividend is recommended on the preference shares 
atthe rate of 14 per cent. per annum for the half year, 
carrying forward 6287. 0s. 9d. 


Portsmouth Tramways.—A special committee of the 
Portsmouth Town Council has decided to recommend the 
Council to apply for a provisional order next session to 
authorise the purchase of the local tramlines owned by 
the Provincial Company. The estimated cost is 60,000/., 
and the cost of taking up the lines and relaying them for 
electric cars would, it is believed, be 90,000/., making a 
total of 150,0007. It is proposed to let the lines to the 
company at a rental which would allow of a profit. 


Porthkerry Viaduct.—One of the piers of a viaduct in 
Porthkerry Park, Barry, suddenly gave way last week 
and disappeared into the foundations several feet. The 
contractors (Messrs. Pethick Brothers), after a thorough 
examination of the work, have found that it will be 
necessary to pull down at least two of the arches, and 
also to remove several of the piers. {This will not only 
greatly delay the opening of the line, but the cost of 
making good the damage will, it is estimated, amount to 
nearly 10,0001. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of 
business was done in the pig-iron warrant market last 
Thursday forenoon, some 20,000° tons of iron changin 
hands. Owing to the unfavourable outlook in the engi- 
neering trade, with the threatened lock-out, prices were 
flat, Scotch declining 2d. per ton, and other sorts 1d. to 
- per ton. About 15,000 tons changed hands in the 
afternoon, when the tone of the market was a shade 
firmer than in the forenoon. At the close of the market 
the settlement prices were as follow: Scotch, 46s. 3d. 
‘ond ton ; Cleveland, 37s. 74d. ; Cumberland and Middles- 
rough hematite iron, 47s. 3d. and 45s. per ton respec- 
tively. There was a fairly active market on Friday fore- 
noon, some 25,000 tons of iron being dealt in. Owing to the 
fresh complications in the engineering trade dispute, the 
tone was easier, but not to any marked extent. Scotch war- 
rants were done at 463. ve to 463. 14d. per ton, leaving 
off at 46s, 1d. buyers. firmer tone prevailed in the 
afternoon, when about 15,000 tons changed hands at 
slightly better prices. The settlement prices at the close 
were respectively 46s, 14d., 37s. 6d., 47s. 14d., and 45s, 
per ton. On Monday forenoon the sales amounted to 
about 20,000 tons, — Scotch iron, which was in un- 
expected demand. The price rose 34d. per ton, and so 
also did Cleveland and hematite iron, A good demand 
for Cleveland iron was reported from the Continent. 
Fully 15,000 tons were sold in the afternoon, and prices 
closed steady, and the respective settlement quota- 
tions were 46s, 44d., 37s. 9d., 47s, 5d., and 45s. 3d per ton. 
There was very little animation in the warrant market on 
Tuesday forenoon, when the sales amounted to about 
16,000 tons of iron. The tone was dull, and all sorts of 
iron lost ground to the extent of 14d. to 2d. per ton. At 
the afternoon market the tone was still easier, and Scotch, 
on a few sales, lost 4d. per ton, and the settlement prices 
were respectively 46s, 3d., 37s. 9d., 47s. 3d., and 452. 
per ton. Business was done this forenoon at 46s. 2d. to 
463. 3d. per ton cash for Scotch iron, the other sorts 
qanging hands at very near yesterday’s closing quota- 
tions, In the afternoon Scotch iron buyers were offerin; 
463. 3d. per ton cash for Scotch, but sellers wanted Ae 
more per ton, both cash and three months. The settlement 
Prices ab the close in the afternoon were 46s. 3d., 37s. 9d., 
47s. 44d., and 458. per ton respectively. The follow- 
ing are the current quotations for some No. 1 special 
brands of makers’ iron ; Clyde, 48s, 6d. per ton; Summer- 


lee and Calder, 49s. 6d. ; Gartsherrie, 503. ; Coltness, 52s. 
—the foregoing all shipped at Glasgow; Glengarnock 
{shipped at —— 493. 6d.; Shotts (shipped at 
eith), 52s.; Carron (s Ar at Grangemouth), 523. per 
ton. There are now 76 blast-furnaces in actual operation 
in Scotland, as compared with 77 at this time last year. 
The shipments of pig iron last week from all Scotch ports 
amounted to 5186 tons, against 8049 tons in the corre- 
sponding week of last year. They included 320 tons for 
South America, 282 tons for India, 250 tons for Australia, 
750 tons for Germany, 104 tens for Holland, smaller 
— for other countries, and 2914 tons coastwise. 
he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 363,424 tons yesterday afternoon, 
as compared with 363,454 tons yesterday week, thus show- 
ing a decrease for the past week amounting to 30 tons, 


_ Finished Iron and Steel Trades.—An active business 
is being done in finished iron at fairly firm prices, and the 
steel works generally are also busy. Report has it that 
several works in the Glasgow district and the Middle 
Ward of Lanarkshire have their order books well filled. 
In cases where prompt delivery is of any special con- 
sideration as much as 2s. 6d. per ton above the prices 
generally current can be had. 

Sulphate of Ammonia.—Business in this commodity has 
been exceedingly quiet during the past week. Large 
quantities of the material are being made at the mineral 
oil works and at almost every blast-furnace establishment 
in Scotland. The price remains exceedingly low. No 
sales have been reported to-day. 


Glasgow Copper Market.—One hundred tons of copper 
changed hands last ‘Thursday forenoon, and in sympathy 
with a further relapse reported from New York, the 
price fell 53. par ton. Nothing was done in the after- 
noon, and prices remained unchanged. The market was 
very flaton Friday forenoon, the price receding 6s. 3d. 
to 83. 9d. per ton at 467. 13s, 9d. per ton cash buyers, and 
461. 12s. 6d. three months. There was a slight rally in 
the afternoon, the market leaving off at 46/. 15s. per 
ton buyers cash and three months. The day’s sales 
amounted to 400 tons. No business was reported on 
Monday forenoon, but the price was marked up 5s. per 
ton. The market was strong in the afternoon, but only 
25 tons were dealt in. esterday forenoon 50 tons 
changed hands, and the price fell 3s. 9d. per ton. The 
afternoon session was idle, but the price again mounted 
up the 3s. 9d. lost in the forenoon. At the close of the 
market this afternoon buyers were offering 47/. 8s. 3d. per 
ton cash, and sellers were asking 47/. lls. 3d. per ton. 
The day’s sales amounted to 250 tons. 


Clyde Shipbuilding Trade: Launches in August.—Lasb 
month was a fairly busy one in the Clyde shipbuilding 
trade. Some 21 vessels of an aggregate of rather over 
23,000 tons were launched. The total output in the 
corresponding month of last year, however, was consider- 
able larger, as it amounted to 37,420 tons. Over the 
eight months of this year 174 vessels have been launched 
aggregating 241,710 tons, one of the biggest outputs yet 
recorded for the same portion of the year. One yacht, 
three war veseels, one sailing ship, and 16 steamers of 
various kinds were embraced in last month’s launches. The 
largest steamer in the month’s output was the Glenturret, 
4850 tons, built for the ‘Glen ” Line, by the London and 
Glasgow Shipbuilding and Engineering Company; and 
amongst the others were the Amasis, 4500 tons, built by 
Messrs. Connell and Co., Scotstoun, for the Cosmos 
Company, of Hamburg ; the Ardath, 2900 tons, built by 
Messrs. Hamilton and Co., Port Glasgow, for the 
Eastern trade; the Clan Ogilvy, 2700 tons built 
for the “Clan” Line by Messrs. A. Stephen and 
Son, Linthouse. The other mercantile steamers were all 
under 1000 tons. The three war vessels were all torpedo- 
boat destroyers, two for the Spanish Government and one 
for the British Admiralty, and all built by Messrs. J. 
and G. Thomson, Clydebank. The only sailing vessel in 
the month’s launches was the Falkirk, 1900 tons, built by 
Messrs. Hamilton and Co., Port Glasgow, for Messrs. 
Potter Brothers, London. 


Locomotive Trade: Important Order.—Trade in the 
Springburn district has not been so bright for some years 
as it is at present. Abt all the locomotive works night 
shifts are employed to overtake the orders that are in 
hands. In addition to their heavy bookings, Messrs. 
Sharp, Stewart, and Co., of the Atlas Locomotive Works, 
have just secured a contract for 32 engines and tenders 
for the Indian States Railways, 10 tank engines for the 
Rhymney Railway Company, and two four-coupled tank 
engines, with a four-wheeled bogie back and front, for the 
Midland and South-Western Joint Line. These two 
engines will measure about 40 ft. over the buffers, 


Proposed Railway up Ben Nevis.—It is stated on behalf 
of an English company that they have signified their inten- 
tion of constructing a railway to the summit of Ben Nevis, 

rovided that the necessary consents can be obtained. 

he projected line is planned to branch from the West 
Highland Railway near Nevis Bridge, ing through 
Glen Nevis as far as the Gorge, thereafter winding up by 
the right side of Corrie EKadham till the summit of the 
Ben is reached. Tourists leaving Glasgow and Edinburgh 
in the morning would thus have an opportunity of seeing 
the grandest glen, waterfalls, cataract, gorge, and ben in 
Great Britain, and return home the same day. 





FOREIGN AND COLONIAL NOTES. 
Monte Video.—Plans for the construction of a port ab 
Monte Video have been completed and are about to be 
submitted to the Uruguayan Government for its ap- 
proval. 
Mexican Railways.—The Mexican National Railway 








Company has obtained a concession of a line from Patz- 


The line is to be constructed within 
nts a subsidy of 
per cent, Interior 


cuaro to Uruapam. 

a year. The Mexican Government 

aa per mile payable in Mexican 
onds. 


Petroleum in Sumatra.—Extensive oil fields have been 
recently discovered in the interior of Sumatra, in the 
Dutch East Indies. The fields are now being opened up 
and worked by a Dutch company, which has established 
refineries and which proposes to ship the petroleum to 
Japan, China, and the East Indies. The = output 
of the wells is said to be about 500 barrels daily. 


Japan and the United States.—A contract has been 
concluded between the Japanese Mail Steamship Com- 

ny and the Great Northern Railroad of the United 

tates, which will enable the latter to issue through bills 
of lading from Buffalo to Yokohama and Hong-Kong. 

South African Coal.—The Fraserburg syndicate is pro- 
specting for coal near Beaufort West. The indications 
are stated to be promising. 


The Suez Canal.—The number of vessels which passed 
through the Suez Canal in July was 246, as compared with 
309 in July, 1895. The transit revenue collected for the 
month was 236,000/., as compared with 272,000/. in July, 
1895. The aggregate collection for the first seven months 
of this year was 1,947,214/., as compared with 1,849,179/. 
in the corresponding period of 1895. 


Rio de Janeiro.—Mr. R. C. Parsons, of London, has 
been instructed to report upon the sanitary condition of 
Rio de Janeiro, with a view to its improvement. 


Watertown Arsenal.—Specitications and plans have been 
transmitted to a for a new battery of boilers 
and a new engine for the arsenal at Watertown, Massa- 
chusetts. The new boilers called for are of double the 
capacity of the present ones, or about 400 horse-power. 
An openside planer, costing 2400/., will also be shortly 
placed in position; work will then be commenced on a 
new disappearing gun carriage of the Buffington-Crozier 
type, and it is supposed that a dozen of these carriages, 
moun’ with guns from Watervliet arsenal, will be 
placed on the fortifications in Boston Harbour. Specifi- 
cations for electric plant are being hastened on, the 
current to be used for lighting purposes and for power 
to move the travelling cranes in the machine and setting- 
up shops. A sum of 6200/. was appropriated by the last 
Congress for these improvements. A wharf on the 
Charles, from which heavy castings are shipped down 
stream on lighters, is also to be rebuilt, and for this pur- 
pose a sum of 2500/. has been made available. 


South African Gold.—The Witwatersrand? district has 
once more beaten the record, the output of July having 
been 300 oz. in excess of that of any preceding month. 
The production of July, 1896, was 873 0Z., as com: 
pared with 199,453 oz. in July, 1895, 167,953 oz. in July, 
1894, 126,169 oz. in July, 1893, and 101,279 oz. in July, 
1892. 


Australian Gold.—The receipts of gold at the Sydney 
mint in the first half of this year were 348,325 oz, as 
compared with 370,619 oz. in the corresponding period of 
1895. The receipts of gold at the Melbourne mint in the 
same period were 557,000 oz. and 537,944 oz. respectively. 
The combined receipts at the two mints in the first half 
of this year were accordingly 905,325 oz., as compared 
with 908,563 oz. in the corresponding period of 1895, 


The Messageries Maritimes.—This important French 
Steam Navigation Company proposes to establish a 
branch service of steamers to Mozambique, Beira, and 
Lorenzo Marques in connection with its Marseilles and 
Madagascar line. 


The Darling.—A sectional committee of the New South 
Wales Parliamentary Standing Committee on Public 
Works has been engaged in taking evidence respecting a 

ro) to construct six locks and weirs on the Darling 
between Bourke and Brewarrina. The party has in- 
spected various sites at which it is proposed to construct 
locks, and a weir now in course of construction near 
Bourke has received close attention. The sectional com- 
mittee also visited the Pera bore settlement, at which 
information respecting artesian water and its value for 
irrigation purposes was considered. 





Great NorTHERN Rattway.—The works of the Great 
Northern and Manchester, Sheffield, and Lincolnshire 
joint central station at Nottingham are to be com- 
menced at once. A contract has been let to Messrs. 
J. D. Nowell and Son, of Westminster; and the con- 
tractors will be under the supervision of Mr. H. W. 
Sadler, of the Great Northern engineoring staff. It is 

roposed to demolish houses in the neighbourhood of 
essen Marsh at the outset. A viaduct is to be built, 
a Trent-lane and Pag conor gr 
Leen-side, Popham-street, and Malt Mill-lane, until it 
reaches another viaduct already completed by the Man- 
chester, Sheffield, and Lincolnshire Company, 





Tux ENGINEERING TRADE DispuTz.—As we indicated 
in our note on the engineering trade dispute last week, 
the Employers’ Federation have issued lock-out notices, 
which have been posted up in 23 Ciyde engineering works. 
Similar notices have been posted at the works of Messrs. 
Victor Coates and Co., Messrs. Combe, Barbour, and 
Coombe, Messrs. Workman, Clark, and Co., and Messrs. 
Harland and Wolff, in Belfast. Oa the Wear the various 
engineering firms received lock-out notices on Wednesday. 


Ib is stated that in Glasgow there is a general belief than 
an arrangement will becometo. The employers emphati- 
cally d that they are simply maintaining the prin- 





ciple of free labour. 
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MISCELLANEA. 


Tue St. Bride’s Press, Limited, London, E.C., have 
iseued a card containing tables and formulas relating to 
the flow of sewage, drawn up by Mr. Jobn P. Dalton, of 
Ryton-on Tyne. 

The Corporation in Gérlitz has unanimously decided in 
favour of electric traction being adopted for the town’s 
tramways. The overhead system has been chosen, and 
the electricity will be supplied from the already existing 
central electric station in the town. 


The Lords of the Committee of Council on Education 
have appointed Mr. A. J. R. Trendell, C.M.G., to be 
assistant secretary of the Department of Science and 
Artin succession to Mr, G, F'. Duncombe, retired. Mr, 
Edward Belshaw succeeds Mr, Trendell as the chief 
clerk. 

The geeat lock on the Sault Ste. Marie Canal, which 
connects the American lakes, was recently thrown open 
for traffic; having been seven years in couree of con- 
straction. It measures 800 ft. between the gates, and is 
100 ft. wide by 43 ft. maximum depth. . The centrifugal 
aoe provided can fill it in 13 minutes or empty it in 
eight. 

Tho traffic receipts for the week ending August 23 on 
33 of the principal lines of the United Kingdom amounted 
to 1,813,727/., which was earned on 18,8794 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,743,280/., with 18,740} miles open. There 
was thus an increase of 70,447/. in the receipts, and an 
increase of 139} in the mileage, 


3y an Act which passed the Manitoba Legislature 
last March, engineering has been made a close profession 
in that province, and it is henceforth illegal for any but 
a qualified man to describe himself as civil engineer, 
ror must he act as engineer on a railway or public wok 
on which the expenditure shall exceed 100/. As evidence 
of qualification, membership of the principal engineering 
societies of the different countries is admitted. 


The fifteenth Congress of the Sanitary Institute met on 
Wednesday last at Yay Aaa ie when the Right 
Hon. Earl Percy, P.C., D.L., J.P., delivered his in- 
augural address as president. The conferences commenced 
on Thursday, bing held for the most part in the Durham 
College of Science, whiist the sectional meetings com- 
mence to day, and will be continued until the 9th instant. 
Many excursions to places of interest in the neighbour- 
hood have been arranged. 


Electric traction is speedily gaining ground on the Con 
tinent, having, as a rule, given the greatest eatisfaction 
where already existing. In Brussels a large electric com 
pany has secured a concession for working several Belgian 
railway lines by electricity, and in Austria the Ministry 
for Railways has granted a concession to a Vienna firm 
for making preparatory installations for the building of 
an electric railway between Arnau and Kiniginhof, two 
stations on the Austrian North-Western Railway, 


The American Line s.s. St. Paul arrived at Sandy Hook 
on August 14, in 6 days 3L minutes from Southampton. 
The course covered was 3046 knots, and the mean speed 
21.08 knots per hour. The best day’s run was on August 
13, when 530.8 knots were covered. The coal burnt was 
315 tons per day. The record of the Hamburg- American 
ship Fiirst Bismarck for the same trip was 6 days 9 hours 
43 minutes. The White Star steamer Britannic has also 
lowered her previous best record made 19 years ago with 
a passage of 7 days 7 hours 31 minutes. 


A party consisting of members of the Yorkshire 
College Engineering Society paid a visib on Saturday, 
August 29, to the Washburn Valley, where they inspected 
the head works of the Leeds Water Supply, examining on 
tacir way the apenas t stations at Arthington, where 
sufficient power is available to raise 6,000,900 gallons per 
day to a height of 210 ft. The storage and compensation 
reservoirs were the next objects of attention. The collect- 
ing area is 21,552 acres, from which a supply averaging 
28 million gallons per day can be obtained. 

The chief engineer at Davonport Dockyard has received 
the permission of the Admiralty to at once commence the 
manufacture of a set of vertical inverted triple-expansion 
engines capable of developing 7000 indicated horse-power. 
This machinery is intended for the third-class cruiser 
which is to be laid down at Sheerness Dockyard during 
the financial year 1897-8. The engines will be similar to 
those of the cruiser Proserpine now being completed at 
Devonport, and with a view to reducing the cost of the 
first set the Admiralty have directed that the new machi- 
nery is to be made from the patterns of the first set, bud 
that the cost of drawings, &c., is to be evenly divided 
between the two. 


Dr. Nansen’s ship, the Fram, ha3, in an almost wonder- 
ful manner, withstood the effects of theice. The ice-cover 
was intact, and only the state of the bows bore witness of 
all the wear and tear the Fram as been through. The 
construction seems to have answered its purpose most 
completely, and whenever the ice began to nip, Nansen’s 
ship literally ‘‘ rose to the occasion.” The opinion of her 

allant chief is that she will stand anything. The two 
ats or canoes in which Nansen and Johansen travelled 
for so long, were extremely primitive. The framework 
was of bamboo, and this was covered with sailcloth, 
which had been smeared with blubber and train oil in 
order to make them waterproof. There was a ho'e in the 
top at the middle for the man, and one smaller towards 
each end, through which an arm could be put, so as to 
better stow away or take out the articles the boat carried. 
They were about 20 ft. long and weighed some 201b. each. 


At a recent meeting of the French Physical Society, 
Professor Violle recommended the use of acetylene for 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. The price of quicksilver is 
er bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton, 





eavy steel rails are to Middlesbrough quotations, 





photometric purposes. The gas, after being compressed 
in a bomb, leaves it under a pressure equivalent to a 
30-centimetre water column, passes through a small 
conical mouthpiece, where it absorbs enough air for com- 
bustion, which takes place in a burner of the Manchester 
type. The flame is protected against the surrounding air 
by a double metallic casing. By using only a part of the 
flame, photometrical values ranging from 5 to 20 candle- 
power are obtained ; the total flame represents 100 
candles. and can be increased to 125 by increase of pres- 
sure. ‘T'wo diaphragms, one on each side of this burner, 
are provided with scales which indicate the lighting power 
of the flames measu The colour of the Soins can be 
changed, and consequently its power of incandescence. 
If pressure is increased, the flame adopts a rose-red tinge 
which is noticed in the combustion of carburetted sub- 
stances if occurring at high temperatures. 


The summer meeting of the Institution of Junior Engi- 
neers took place this year in Scotland, the members being 
received on Saturday, August 15, by the Corporation of 
Edinburgh, after which visits were paid to the Forth 
Bridge Water Works and other objects of intereat in the 
neighbourhood. The avy d next proceeded to Glasgow, 
where they were received by the City Corporation on the 
Monday. Dumbarton and the works of Messrs. Denny 
were visited on the Tuesday. Oa the Wednesday the 
scientific instrument works of Messrs. James White, 
Messrs. Neilson’s locomotive works, the New Howe 
cycle works, and the hydraulic power stations were visited 








in the morning, whilst in the afternoon the party pro- 
ceeded to the new Craigmaddie Reservoir. Thursday 
was spent in a trip down the Clyde, whilst Friday’s pro- 
gramme included visits to the Singer sewing machine 
works, the Caledonian locomotive works, the Glasgow 
Iron and Steel Works, those of Messrs. Pickering, and 
the Fairfield Engineering and Shipbuilding Works. The 
summer dinner was held in the evening of the same day, 
whilst on the Saturday visits were paid to the Dawsholm 
Gas Works, the ~~ ™ Precipitation Works, the Electric 
— Station, and the works of Sir William Arrol and 
0. 





_ Braziuian Stgeamsuip Supsipres—The steamship sub- 
sidies granted by the Brazilian Government now amount to 
280,964/. per annum. Of this amount 147,624l. is devoted 
to the encouragement of ocean navigation, leaving 4 
balance of 133,3401., which is applied in aid of fluvial 
navigation, 





Tuer Late Mr. JamMEs Muscrave.—We regret to learn 
of the death of Mr. James Musgrave, of the firm of 
Messrs. John Musgrave and Sons, Limited, the well- 
known engineers at Bolton, which took place at his resi- 
dence, Brookland, Bolton, on Sunday. Mr. Musgrave, 
who was 70 years of age, was closely identified with the 
successful development of the Globe Works, and a large 
company of friends attended his funeral at the Tong 
Cemetery, Bolton, on Tuesday. 
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18 FT. WATER-WHEEL WITH CUT-OFF REGULATING HOOD. 





Fic. 1. 


Tur Pelton wheel is an excellent example of the 
advantage to be gained by a knowledge of hydraulic 
principles. The water-wheel originally used in the 
miniog districts of western America consisted of a 
wheel having a number of flat vanes projecting radi- 
ally from its circumference, against which struck a 
powerful jet issuing from an ‘‘ hydraulicking” nozzle, 
under a head frequently exceeding 300 ft. or 400 ft. 
Such motors, under the name of hurdy-gurdy wheels, 
were used in hundreds along the Pacific slope. De- 
signed by practical miners, they showed well the 
limitations of his powers. They were cheap, and 
easily constructed with the simplest tools, and did 
credit to their inventor’s practical ability. An elemen- 
tary knowledge of hydraulics would, however, have 
shown him that under no possible conditions could 
the efficiency of his motor exceed 4, and practically, 
owing to hydraulic shock, it must have been much 
less than this. Finally, the wheel fell into the hands 
of a competent hydraulic engineer, who observed that 
by substituting cups for the flat vanes previously 
used, the water would be thrown back from the wheel, 
so that its absolute velocity on: leaving would be but 
the difference between the absolute velocity of the 
wheel in space and the relative velocity of the wheel 
and jet. Were it not for the necessity of having 
come motion in the water, so as to enable it to clear 
the wheel, this difference might be made zero, in 
which case the water would leave the wheel with 
no velocity, and the efficiency, apart from losses 
by hydraulic shock, would be 100 per cent. In prac- 
tice, it is, of course, necessary that the water should 
clear the wheel with some velocity, or it would 
obstruct the motion of the latter. The simple 
modification thus introduced doubled the practical 
efficiency of the wheel, and all the different forms 
of bucket which have been essayed of late years, 
have been devised on the lines thus laid down, 
special constructions being adopted to reduce hy- 

raulic shock and clear the waste water away from the 
wheel. The type of bucket to be seen in Fig. 1 is an 
excellent modern example. The ridge in the centre 
parts the jet with a minimum of shock, and the water 
1s quietly deflected around the curved surface of the 
bucket and delivered at the sides of the wheel. At full 
load excellent efficiencies have been obtained with 
these wheels, 80 per cent. being not infrequently 
exceeded. At low loads, however, less favourable 
results have been obtained, the methods of regulation 
being often exceedingly crude, a common hex behee to 
deflect the jet so that it no longer struck the wheel 
fairly. The amount of water expended was in this 
case the same under full or partial load. The method 
of wire-drawing the jet was almost equally objection: 
able, as the velocity of flow being then reduced, and 
the speed of the wheel remaining constant, the residual 
Velocity of the water leaving the wheel was increased, 
thus diminishing the efficiency. For particulars of 





the excellent system of regulation shown in 
Fig. 2, we are indebted to Mr. Dorville Libby, 
Jun., of San Francisco, who has sent us the 
photographs from which our blocks have been 
prepared. The wheel to which they relate is 
used to drive an air compressor. It is 18 ft. 
in diameter, and works under a head of 
700 ft., the diameter of jet being 2in. An 
efficiency of 92 per cent. is claimed. The 
method of regulation will be obvious in ex- 
amining the figure. A sharp-edged shutter 
controlled by the governor is arranged to slide 
in front of each nozzle. The aperture can thus be 
varied without altering appreciably the velocity of the 
jet, so that the wheel works at nearly the same 
efficiency at full as at partial gate. There will, of 
course, be a certain amount of contraction of the jet 
in the neighbourhood of the sharp edge, but the sole 
effect of this will be to diminish the effective aperture, 
without affecting the velocity of flow. 





INDUSTRIAL NOTES. 

Tue Trades Union Congress which will assemble in 
Edinburgh on Monday next is evoking a good deal of 
interest, and its proceedings will be watched with no 
ordinary concern. Circumstances are not very favour- 
able for any forward movement at the present time in 
matters which pertain to the functions of such con- 
gresses. Trade is fairly good all round, and wages are 
improving, though we hear less about shorter hours of 
labour, and nothing at all about overtime—excep’ that 
it is being extensively worked in some places, in 
special industries. But these aspects of trade unionism 
belong rather to the individual societies representing 
the various industries, not to the Congress. The 
latter body has to do with legislation, and with general 
questions outside the pale of the ordinary union, and 
here it is that there is a lack of opportunity, if not, 
indeed, of real interest on the part of the great mass of 
the workers. The now almost fitful interest felt in 
the legal eight-hours day will be spasmodically revived 
by a resolution for its enactment, special for the miners, 
and generally for all trades. But faith in its effective- 
ness as a remedy has wavered somewhat, The next sub- 
ject of great importance is the question of carrying out 
the ‘‘ Fair Wages Resolution” of the House of Commons. 
Some think that there is a laxity in the manner in 
which it is enforced. The proposal to black-list the 
firms who are supposed not to carry out that resolu- 
tion may involve technical legal difficulties, and is 
sure to evoke opposition from various quarters. 
Caution is necessary in this particular, lest by forcing 
the interpretation too far, there may be a retrograde 
step. 





The total number of resolutions to be discussed, 
according to the programme, is 81, exclusive of amend- 
ments, and the report of the Parliamentary Committee. 
This will mean, on an average, 13} different discussions 
on as many proposals each day. But if we take out 
the time for the certification of credentials, the presi- 
dential address, the discussion on the report, and the 
elections, there will only be about three days for reso- 
lutions, or say 40 resolutions per day, a fact which 
shows that deliberation.as in a conference is at an 
end. If the Congress sits eight hours, that will mean 
five resolutions per hour, a rapidity of procedure which 
would preclude due consideration, even in a case where 








Fic 2, 


all were nearly agreed. But some resolutions will take 
time. For example, 51. This resolution proposes to 
rescind the Norwich resolution, in which it was pro- 
posed to nationalise the whole means of production, 
distribution, and exchange, and to substitute therefore 
one which declares for the nationalisation of the land, 
mines, minerals, royalties, rents, and railways, and to 
municipalise all water, artificial light, and tramwa 
undertakings. The amendment is broad enough for hait 
a century’s agitation, even without the more universal 
proposal to nationalise everything. The amendment 
proposes to instruct the Parliamentary Committee to 
promote legislation on the lines suggested. The com- 
mittee will have a tough task. This means attempt- 
ing the impossible, and it will end in a miserable 
ailure. 





Last week a somewhat unusual strike of about 1200 
men occurred over what seems to be a very trivial 
matter. The affair took place at the shipbuilding 
yard of Messrs. Thompson and Son, at Sunderland. 
The practice had been to issue the timekeeper’s checks 
to the men at meal-times in the men’s time. The men 
consulted together, and came to the conclusion that 
the checks should be issued in the employers’ time, and 
therefore they stood out at breakfast-time until the 
buzzers had ceased sounding, and then presented them- 
selves for the checks, but did not get them. Work 
thereupon ceased, and the men continued out, But 
in the course of the week a settlement was arrived at, 
the firm having conceded the point. In the future the 
checks are to be issued and received in the employers’ 
time, instead of in the men’s time, as heretofore, The 
men resumed work on Monday under this arrange- 
ment, after a week’s idleness, The point is a small 
one to strike about, but as regards the breakfast half- 
hour no doubt the men were hard pressed for time, as 
they probably had to go some little distance for their 
meal. Still it was a costly contention, for the loss of 
a week for 1200 men means a loss in wages of at least 
20007, 





The state of the engineering branches of trade 
throughout Lancashire continues to be most en- 
couraging and promising. All departments continue 
to be fully supplied with orders, and new work is 
coming forward freely, so that the outlook indicates 
activity for some time to come. The holiday season 
has caused some little cessation of activity and pres- 
sure for the time being, but only of the usual tem- 
porary character. In no case is there any falling off ; 
on the contrary, work rather accumulates in nearly 
all cases. But a cause for some little anxiety has 
arisen. In the Manchester and Salford district the 
men have sent in an application for an advance 
in wages, which has somewhat unsettled matters. 
Before any definite reply can be given there will be 
a meeting of the associated employers, belonging 
to the Iron Trades Employers’ Association, when 
the whole matter will be considered. It is thought 
that, in view of the general activity in the trade, 
some mutual arrangement will be made, which may 
avert a strike or stoppage of the works, There 
isa — expectation that friendly overtures may 
succeed in preventing any step which may lead to a 
conflict. In the iron trade generally there is no 
material change ; things are quietly Progressing, prices 
are pretty firm, and makers have their hands tolerably 
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fall of orders. There is a fair demand in the finished 
iron trade, but with no advance in prices. In the 
steel trade there is a good demand, and prices are, if 
anything, a little stronger. In spite of the uncertainty 
about the wages question, the outlook is very favour- 
able all Pas There is always about this season of 
the year a partial cessation of work in the textile 
trades, and consequently in the employment of the 
engineers camel at the works. But the increase 
of unemployed in the textile branches has been but 
trifling ; only 4,9 per cent. have been upon the funds 
of the Cotton Spinners’ Association. 





A dispute having arisen in connection with the 
Boilermakers and Iron Ship Builders’ Union, and the 
newer union called the Boiler and Gasometer Makers’ 
Union, the matter was referred to arbitration. The 
arbitrator has recommended that the two unions be 
amalgamated as the only safe way out of the difficulty. 
Temporary arrangements are all very well so far as 
they go, but when the workers are so closely aszo- 
ciated by the very nature of their work, fusion or 
amalgamation is the best mode of arrangement. 

A movement is taking place among the pattern- 
makers in the metropolis for an advance in wages of 
4d. per hour. The wages now are 9d. per hour; they 
ask for 94d. per hour. The men have a union of their 
own—the United Pattern-Makers’ Society, but a large 
number of them are members of the Amalgamated 
Society of Engineers, or of the Steam Engine Makers’ 
Society. The reports of the state of trade are favour- 
able, as the Engineers have only about 2} per cent. out 
of work, and the Steam Engine Makers only about 
2 per cent. out of employment. The three unions are 
working in concert, with a joint committee, under the 
sanction of the three executives. The committee have 
memorialised the employers, and it appears that the 
replies so far are favourable to an amicable settlement. 
Doubtless some preliminary negotiations will take 
place with the view of some mutual arrangement, 
and thereby of averting a strike. It is a long time 
since an advance took place in this branch, so that a 
concession may be ae without strife, and without 
much friction. Peace is desirable for all parties. 





Much has been said and written about Mr. Tillett’s 
arrest at Antwerp, and some people seem to desire 
that international complications should arise over the 
incident. The facts appear to be these: Mr. Tillett 
went to Antwerp at the invitation of the Dockers’ 
Union there. He was met by the local leaders, and 
addressed a meeting. That passed off quietly, but 
when addressing a second meeting he was arrested. 
He was placed in a cell and refused permission to com- 
municate with his friends. He was kept a prisoner 
for about 24 hours, when he was liberated and expelled 
the country. Mr. Tillett’s offence, if offence it was, 
must be judged by Belgian law, not by English law. 
If he transgressed the laws of the country in which he 
was, then he was at fault, and the officials were within 
their rights. If men undertake such duties and 
responsibilities they must be prepared to put up with 
the consequences, however disagreeable. We cannot 
expect that the laws of a country will be suspended at 
the beck and call of Englishmen. We in England do 
the same, subject, of course, at all times, to interna- 
tional law, or to diplomatic arrangements. This is 
the plain story of the affair, without the embellish- 
ment of sentiment about Englishmen’s rights. Social 
discontent on the Continent means more than it does 
here, for it develops into political action almost imme- 
diately ; here it does not. That makes all the differ- 
ence in the world in the eyes of the Government. 





The dockers in this country are again reorganising. 
The very expression conveys a kind of censure, for it 
shows inherent weakness. It indicates a want of 
stability, a recourse to spasmodic effort, and then an 
apathy which ends in disorganisation. It is ever so, 
ever must be so, with what is called a merely ‘“‘ fight- 
ing union.” In this there is danger, more danger to 
industrial peace and prosperity than in a permanent 
organisation like the Engineers, with benefits attached, 
and a large balance in hand for emergencies. How 
many times within the last seven years have we 
heard of the ‘‘ reorganisation ” of the dockers? Meet- 
ings are being held in Londen, Hull, Liverpool, and 
other towns, with the view to international action, and 
the Antwerp incident has helped to roll on the agita- 
tion. The condition of the dock and riverside labourer 
is such that all could wish for further amelioration. 
The danger is that these spasmodic efforts only un- 
settle everything, never settle anything. Quiet, 
plodding, patient work is the surest way to permanent 
success in labour questions. 





Some of the strike hands in connection with the 
pulley-makers’ strike at Leeds have been sent to prison 
without the option of a fine, for intimidation with vio- 
lence. There has been a decrease of violence of late, 
and trade unionists ought to learn that brutal force is 
not only not legal, but that it is wholly ineffective, 





It is high time that such exhibitions of violence ceased. 
The unions ought to withhold assistance whenever 
brutal violence is used. 





The voting of the London cabmen on the question of 
privileged cabs has resulted in a decision in favour of 
immediate action being taken by 3205 against 304. 
The next matter is to decide upon what steps are to be 
taken. To some extent the men are under cab law, 
but to what extent the Home Secretary can interfere 
is a matter of doubt. The question is one for the rail- 
way companies in the first instance, by whom the 
privilege is granted. This is doubtless done in order 
that passengers arriving at the railway stations shall 
find a conveyance to their homes, The public need 
more protection in some form. 





Reports are very rife of a gigantic coal syndicate, 
with an enormous capital, some allege two millions 
sterling, others five millions sterling. Whatever the 
amount of capital, there appears to be some truth in 
the project. But what is its object? Surely not to 
raise the price of fuel above its market level, for that 
would be in violation of the laws of political economy, 
of which we hear so much, If the syndicate will brin 
producer and consumer nearer together, much go 
may be done. 

Meanwhile there is no serious movement on foot to 
interfere with wages. The idea seems to have quieted 
down, in so far as any organised movement is concerned. 
But at the Silkstone Hall Colliery near Barnsley 
notices of a reduction of 10 per cent. have been given, 
the first of its kind since the collapse of the Conciliation 
Board. As the district affected is the central district 
of the Yorkshire Miners’ Union, and, in a sense, of the 
National Federation, the notices are significant. 

The strike which took place at the North Brance- 
peth Collieries, Darham, continues, without apparently 
any prospect of a settlement. Suggestions have been 
made, under the circumstances, to refer the matter to 
arbitration, and the Bishop of Durham has been, or is 
to be, approached with that object. The Conciliation 
and Arbitration Board was only recently abandoned in 
the Durham district, or the matter might have been 
settled. 

In the Swansea district a number of colliers working 
at the Dunvant Colliery were fined 2/. 2s, each, with 
costs, for absenting themselves from work without 
giving the customary 28 days’ notice. This is, or 
ought to be, a severe lesson, and it is one that work- 
men ought to note. They have of late been clamour- 
ing for more law; but law requires obedience, and 
usually penalties are attached for non-observance. 

The voting of the Aberdare miners upon the ques- 
tion of paying or not paying towards the expenses of 
the Conciliation Board has ended rather curiously. 
Only 4720 voted ; of these 2360 were against the pay- 
ment, and 2132 for the payment; majority against 
= 228. Surely such a small majority will not 

e allowed to strike a blow at the sliding oe arrange- 
ment. The matter is too serious for that. Tens of 
thousands may be affected by the result, and a great 
struggle might ensue. It is said that as a result the 
Aberdare district willno longer pay nor be represented 
on the Sliding Scale Joint Committee. What will the 
other districts throughout South Wales say and do ? 





FLAX SCUTCHING AND FLAX HACKLING 
MACHINERY.* 
By Mr. Joun Horner, of Belfast. 

Preliminary Opérations.—F lax after being pulled up by 
the roots undergoes a retting process, by being = ts | in 
still water until fermentation sets in, and until the gammy 
matter has been removed which aH the boon er woody 
part to the fibre encircling it. It is then spread out in 
thin layers on short grass, and after a time is ready for 
the scutch mill, where the boon is removed and the fibre 
prepared for the market. 

Scutching.—In introducing the subject of flax scutching 
as carried on in this country, and in giving an explana- 
tion of the machinery in use for this purpose, nothing 
novel can be described. This important branch of flax 
manipulation has not been directed by scientific skill ; in 
many parts the hand process still survives. For breaking 
the boon, the stalks in small parcels are beaten with a 
mallet ; and for clearing the flax of the broken boon, the 
workman with his left hand holds the flax over the stock, 
while with his right hand he strikes or threshes the flax 
with the scrutcher, This process is precisely the same as 
that carried out in Egypt some three or four thousand 
years ago. In scutch mills mechanical methods are em- 
ployed, and the following account, taken from the British 
Encyclopedia of 1806, of the operations in use 40 years 
prior to that date, will serve as a description of the 
processes at present in vogue in most of the Irish scutch 
mills: ‘‘A water mill was invented about 40 years 
ago, which, with some late improvements, makes 
great despatch, and in skilful and careful hands gives 
satisfaction. It has been generally constructed to break 
the boon by three dented rollers placed one above the 
other, the middle one of which being forced quickly round 
takes the other two along with it; and one end of the 
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| handfuls of the flax being 7 the workmen directed in 
between the upper and middle rollers, the flax is imme. 
diately drawn in by the rollers ; a curved board or plate 
of tin behind the rollers directs the flax to return again 
between the middle and undermost rollers; and thus the 
operation is repeated till the boon be sufficiently broke, 
Great weights of timber or stone at the ends of levers 
press the upper and under rollers towards the middle one, 
The scutching is next carried on by the mill in the follow. 
ing manner. Four arms project from a perpendicular 
axle, a box around the axle incloses these projecting 
scutchers, and this box is divided among the workmen, 
each having sufficient room to stand and handle his flax, 
which through slits in the 7 part and sides of the box 
they hold in to the stroke of the scutchers ; which moving 
round horizontally strike the flax across or at right angles, 
and co thresh out or clean it of boon. The horizontal 
stroke of the scutchers was long thought too severe and 
wasteful of the flax; and to obviate this objection an 
imitation of hand scutching has been applied to water, 
The scutchers then project from an horizontal axle and 
move like the arms of a check reel, striking the flax 
neither across nor ae mapa 5 down, but sloping in 
upon the ec, exactly as the flax is struck by the hand 
scutcher. This sloping stroke is got by raising the scutchin 
stock some inches higher than the centre of the axle, oa 
by raising or lowering the stock over which the flax is 
held, or screwing it nearer or farther from the scutchers, 
the workman can temper or humour the stroke almost as 
he pleases.” 

t will hardly be imagined by mechanical engineers that 
the above process of flax breaking and scutching, in use 
before Watt invented the steam engine, is so perfect as 
to be incapable of improvement; nor will it be supposed 
that an age so prolific in mechanical invention has not 
attempted the production of better means. That the 
system is far from perfect is evident from the fact that 
quantities of valuable fibre suitable for spinning are either 
wholly lost, or by re-scutching are in part restored, but 
only to be spun into the coarsest yarns. Machine makers 
and others interested in flax culture and flax spinning 
have from time to time devised methods tending to deal 
more gently with the fibre; but in this country at least 
no encouragement has been given them. It is obvious 
that, in order to gain a distinct advantage in flax break- 
ing and scutching, the principle must be adopted which 
underlies the preparation of the same fibre for spinning, 
namely, of treating it in small pieces and at slow 
speeds. The methods actually in use in breaking and 
scutching embody the opposite principle; in fact, as 
already stated in the foregoing quotation from the de. 
scription given in 1806 of the breaking machine, it 
** makes great despatch ;’ and those who are entrusted 
with the preparation of the flax for the market prefer this 
great despatch to a slower and certainly more efficient 
means of working. When it is considered that the 
fibre of the flax plant encircles the boon, and that the 
object of the scutching process is to get rid of the boon, 
it is clear that the greatest possible care should be taken 
in manipulation in order not to injure the fibre which 
has to dealt with before the boon that it encircles 
is reached. For this purpose long series of fluted rollers 
have been made, beginning with coarser and ending with 
finer teeth, and sometimes having a reciprocating motion; 
the top rollers run in vertical slotted bearings with springs 
or levers attached, allowing the rollers to rise, and so to 
accommodate the large k of flax-straw introduced. 
But even these were made with a view to quantity rather 
than quality of work ; and as a consequence in the rolled 
material the boon is found in a condition more bruised 
than broken, and the work of its removal is carried out 
by subjecting it in an =e condition to the un- 
yielding action of the scutching handle, which thus carries 
to waste a large amount of valuable fibre. Some time 
ago the writer made a set of bottomless rollers or 
skeleton drums, as shown in Fig. 1 (see 321), in 
which the grooves have no bottom for the teeth to bruise 
the boon against; the set comprised some eight or ten 
pairs, er in fixed bearings beginning open and gradu- 
ally getting closer in pitch. Their action was to cri 
the boon thoroughly, without the slightest injury to the 
fibre; the rollers being bottomless revented any rub- 
bing, and the action was one of crac DBs not crushing ; 
from the construction of the rollers, too, the material was 
held loosely between them, and no undue strain was felt 
when it was gripped by the finer flutes. It was found 
that the greater quantity of the boon was separated, and 
fell beneath the machine; while the remainder was 50 
thoroughly broken that a light scutching handle and 
little labour sufficed to remove it. Having fixed rollers, 
the machine would not allow of more than a certain quan- 
tity of material passing ; and consequently the manipula- 
tion was considered too expensive, although the actual 
results were vastly superior. : , 

That the flax-scutching industry of this country should 
be in such a backward condition is scarcely to be wondered 
at, when it is considered in whose hands it is. The 
farmer, whose interest it should be to get the largest 
yield of fibre from his growth of flax, is callous of suc 
a result, and insensible to any advantages in scutching 
save those of expedition and cheapness. The — 
a therefore no encouragement to beptowe 5 sal og 

ad, his power capacity, generally water, ' 
and he ts Rooealie’ eneiltes to lessen his output under 
existing arrangements. 

Hackling.—The flax is now prepared for the threefold 
process of hackling: roughing, machine hackling, an . 
sorting. The first and last are hand operations, men 
ou, the latter especially, on the skill and judgmen 
of the operators. a 

Roughing is carried out as follows: The flax is divided 
into pieces or handfuls, each weighing from one-seven 
| to one-fifth of a pound according to quality. These are 
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hrough a coarse hackle or ‘‘rougher’s tool ” till 
og ae py arranged parallel and uniform in length. 
The flax is then passed to the hackling machine. 

Hackling Machine. escapege: Ac the quality of the flax 
and the degree of fineness to which it is to be hackled or 
out, these machines vary from six to 20 hackles or toolsin 
length, and from 20 to 30 hackles in the circumference of 
the leather bands or sheets which carry them. As shown 
in detail by Figs. 2, 3, and 4, which represent a ma- 
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have a couple of supports cast on, upon which, and rest- 
ing on the outer circumference of the sheets, longitudinal 
angle-bars are screwed ; these bars run the length of the 
machine, and on them are fastened the hackles, shown 
separately in Fig. 6. On the bottom shafts are /_— 
with teeth, and on the top shafts sockets with teeth, both 
corresponding in pitch with the teeth on the sheets; the 
bottom and top shafts are by these means geared to- 
gether, and the corresponding sheet of hackles is geared 
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Fig. 


HACKLING MACHINE. 


Fig. 9 
DUPLEX HACKLING MACHINE 
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chine having 10 hackles in length, the various parts of 
the machine are supported on frame ends bound together 
by iron rails. A couple of bottom shafts A, A communi- 
cate motion, by means of broad leather bands S call 
; sheets,” to two top shafts B, B set 24 in. higher on the 
_. On the inner circumference of these sheets, as 
Shown enlarged in Fig. 5, cast-iron teeth are fas- 
p noe by means of screws passing through holes in the 
neets, and kept in position by iron plates on the outer 
circumference, which act as washers, ‘The iron teeth 
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channel receives an up and down motion from a lever 
arrangement L, Fig. 7, actuated by runners on the faces 
of two wheels gearing into each other, and conveyed by 
connecting-rods to thesegment. Thespeed of this motion 
can be varied by means of change pinions; and the dwell 
or rest of the channel when at its lowest point can be 
altered by means of hinges I on the lever L. Working 
in the channel is a long bar called the catchbar F, 





having fingers or catches attached corresponding in 
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ENDING MACHINE 
Fig.71.| 
- ( 
































2 
9655.K. 








 WOGST 


The hackles on one sheet are 
order in relation to those on 
by means of wheels on the ends 


in a similar manner. 
placed in alternatin 
the other sheet; an 


ed | of the bottom shafts they are driven at the same speed in 


opposite directions. Change wheels are provided to vary 
the speed as desired. Suspended above the hackles by a 
leather strap fastened to a segment M, and counter- 
balanced by a weight W, is a lon tudinal trough or 
channel C, along which move the holders H, each having 
two of the roughed pieces of flax screwed into it. This 





number with the holders in the channel, and having a 
to and fro longitudinal motion conveyed from a cam- 
wheel, which acts through two levers V. The ma- 
chine being put in motion, and the various wheels and 
levers taking up their work, the sheets and hackles 
revolve towards each other; the channel in which are 
the holders of flax moves the flax down and u in, 
thus subjecting it to the action of the revolving les 3 
and when it has attained its highest point the catchbar 
comes into play, and shifts the holder of flax to the next 
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or finer hackle, and so on, till the flax has passed through 
the entire machine, and has thus had one half of its length 
hackled. It is then quickly changed to another holder, 
in which it is gripped this time by the hackled portion ; 
and it is passed in a similar manner through another 
machine, which hackles the other half of its length, and 
the process.of ‘‘ machining ” the flax is thereby completed. 
As one holder of fiax is shifted by the catchbar to receive 
the action of finer hackles, another takes its place; thus 
the machine is hackling at any one time as many holders 
of flax as there are hackles in its length. 

Removal of Tow.—The operation of hackling produces 
@ quantity of tow or short fibres, which varies according 
to the strength of the flax and to the fineness of the 
hackles to which it is subjected. This tow remains 
attached to the hackles, and must be removed from each 
individual hackle at a certain point in its revolution. 
There are two modes of doing this, either by means of 
stripper rods, or by means of brushes and doffers. The 
former is by far the simpler mode, and in its operation 
makes the better tow; but it is limited in its utility to 
coarser machines, while finer machines require the more 
elaborate system of brushes and doffers. 

Stripper Rods.—The stripper rods are laths of wood, 
shown to a large scale in Fig. 8, about 3 ft. long, 2} in. 
broad, and } in. thick, varying, however, in length, 
according as they are intended to strip three or four 
hackles. They are shod at the ends with iron plates, 
which work in radial slots in the sheet pulleys A, A. 
When in the revolution of the pulleys any individual 
slot attains a certain angle of inclination, the rod falls 
outwards by gravity, sweeping before it the tow accumu- 
lated on the hackles ; and in its onward course, comin 
into contact with a concave guide G, it is pushed bac 
again into its former position in readiness for another 
similar operation. The tow when removed from the 
hackle falls either upon a shaker of wire netting, which 
frees it from dust or particles of boon; or else upon a 
grating, througb which these waste matters fall. 

Brushes and Doffers.—The brush and doffer arrange- 
ment is more complicated and more expensive, but is 
necessary in machines having hackles of such a fine pitch 
that the action of the stripper rods will not free them 
from the tow. A — roller R, Fig. 5, revolves 
beneath the hackles, having six or eight brushes mounted 
lengthwise on its circumference ; these brushes pitch with 
the hackles, and are driven at a proportionate speed, 
which is necessarily much quicker. The brush removes 
the accumulated tow from the hackles, and deposits it on a 
doffer running cps 4 in the —_ direction: The 
doffer is mounted with pins set in the form of hooks; and 
these retain the tow, until acted upon by a doffer knife of 
steel with finely cut teeth, which, moving up and down, 
detaches the tow from the pins, and allowsit to drop into 
a receptacle beneath. 

Flax is as variable in quality as can well be imagined, 
being sold as high as 200/. per ton for Courtrai, and as 
low as 16/. for poor Russian. Hackling machines, there- 
fore, must naturally be varied to suit. For all classes of 
Russian flax, and for the lower qualities of Irish and 
other flaxes, stripper-rod machines are to be preferred. 
These flaxes being free from gummy matter, and the pitch 
of the hackles required — not too fine, the stripper 
rods are quite adequate to free the hackles from tow. 
Occasionally, however, a gummy flax of a coarse nature 
has to be treated, of which the gummy matter, sticking 
to the hackles, penne proper stripping. To obviate 
this difficulty and to remove the gum, an ingenious brush 
arrangement has been introduced. Each set of hackles 
undergoes the action of a revolving brush U, Fig. 9, of 
which the surface speed at one period is quicker than that 
of the hackles ; the brush thereby frees the leading or cut- 
ting side of the pins from gum and from any accumula- 
tions of fibre. By a clutch arrangement the speed of the 
brush is at intervals reduced below that of the hackles, 
so that the hackle pins then revolving at a greater s 
than the brush pass through the brush bristles, which 
thus clean the rear side of the pins, and re-deposit any 
fibre on the pins, whence it readily finds its way to the 
tow. 

Stripper-Rod Machines are made single and duplex. 
If single they are worked in pairs, one machine hacklin 
the root half and the other the top half of the handfuls o 
flax. Duplex machines, Fig. 10, are two single machines 
united in one, for the mechanical arrangements of stripper- 
rod machines permit of their being thus united without 
detriment or crowding; moreover, many of the parts, 
which in two separate machines are necessarily duplicated, 
can in duplex machines be combined. Besides being 
cheaper, duplex machines have other advantages, they 
require about half the space, and absorb but half the 
power; the counterpoise of the single machine is dis- 
pensed with, one channel balancing the other. The atten- 
dants too are clorer to their work, and not having to pass 
from one machine to the other can devote more time to 
the careful spreading and screwing of the flax. 

Brush and Doffer Machine: are made single, Fig. 2 
Their many working parts need more room to be spread 
out in, and being of a complicased nature, and requiring 
frequent inspection, those in the centre of the machine 
could not be got at if it were made duplex. For hackling 
the finer and middle qualities of flax, brush and doffer 
machines are undoubtedly preferable ; from pins that are 
the most closely set the tow can with ease be stripped 
when hackling the most gummy material ; and the atten- 
dant can readily get about the machines to set and adjust 
their various parts. 

Hackles.—From the foregoing account of the relative 
merits of the two classes of hackling machines, it will 
be readily understood that the most important considera- 
tion in preparing a design for a machine is that of the 
hackles, specimens of which are shown separately to a 
larger e in Fig. 6. In regard to these, many points 





have to be observed, such as number of hackles in length, 
number of hackles in circumference, length of hackles, 
pitch of hackles, number of pins per inch, length of pins, 
size of wire for pins, number of rows of pins, and manner 
of oes me 4 
he number of hackles in the length of a machine is 
dependent on the quality of the fiax to be worked. 
Machines are at present made, varying from six to 20 
tools or hackles; but no reasons exist, save those of ex- 
mse and room, for want of extension in this respect. 
achines with the lower number of tools are usually 
made for the lower sorts of flax, and more tools are added 
in proportion to the finer quality. By increasing the 
length of a machine and consequently the number of its 
tools, the difference in the degree of fineness of each tool 
is lessened ; and thus the hackling is carried out more 
gradually, with greater care and with less tow. No 
absolutely fixed rule can bs followed in determining the 
number of tools that a machine should have; in this, 
asin all matters connected with flax hackling, discretion 
alone can be theguide. But it may be said generally that 
the number of tools should so increase in proportion to 
the fineness of the hackles as to maintain an equally 
gradual increase throughout. 

The number of hackles in the circumference determines 
the pitch of the bars; and it is generally accepted that 
close-pitched hackle-bars are injurious alike to yield of 
flax and to tow. A certain amount of freedom should be 
given to the fibres ; and it has been found in practice that 
close-pitched hackle-bars bind the flax too much, and do 
not give sufficient room for the tow of each hackle to 
remain separate ; tow is readily made nappy, if care be 
not taken in its removal. 

Levgth of hackles depends on the class of the flax. By 
increasing the length, other things being equal, the 
number of tools is diminished. Thus where quantity of 
production is more to be desired than good quality of 
yield, the hackles may be made 14 in. or 15 in. long, and 
the holders being of — length will accommodate more 
flax. This may be desirable when dealing with low 
qualities of flax, from which the dressed line and tow 
may be of relatively slight value; but in treating the 
better qualities of fiax, hackles of from 10 in. to 11 in. 
length are quite long enough. The advantage to be gained 
by getting more hackles in the same length of machine is 
obvious ; and a machine of 12 tools with 10-in. holders is 
——— to a machine of equal length having 12-in. 

olders and only 10 tools. 

The number of pins per inch is regulated according to 
the fineness to which the flax isto be cut. On this point 
it is difficult to give any satisfactory information. Flax 
varies so much in quality that scarcely two machines are 
made alike in this respect. Although machines may finish 
with the same number of pins per inch, giving about the 
same d of cutting, yet the other hackles must be 
arran, with due regard to strength, cleanness, hard- 
ness, pliability, thickness ofroots, naps, character of the 
previous roughing process, and a number of other con- 
siderations. That a certain quality of flax is to be spun 
toa certain count of yarn cannot therefore be taken as an 
exact guide. 

The length of the pins is dependent to some extent on 
the bulk of the flax, as some flaxes lie closer than others 
of equal weight. The pins vary in length from 1 in. to 
1} in. over all, and their working lengths standing out of 
the hackle stocks are from ,, in. to #iin. It has been 
found in practice that the longer pins give the better 
yield ; the flax not being so tightly bound, but allowed 
more freedom, is dealt with in a less rigid manner. On 
the other hand, a shorter pin will give a better sort, that 
is to say, a better hackled fibre, capable of being spun to 
a higher count of yarn. This is attributed to the fact 
that in the finer hackles the shorter pins having less 
leverage do not spring away from their work, but remain 
steady, penetrating the flax thoroughly. The friction of 
the closer set hackle stocks also gives a certain degree of 
what is called quality to the fibre. Recent improvements 
in hackling machines have gone in the direction of com- 
bining the advantages of long and short pins. It is 
evident that the flax is more bulky before being hackled 
than after, and that its bulk decreases in —— to 
the tow taken from it in the process of hackling. Conse- 
Page J if pins are made suitable for the flax as it enters 
the machine, and are gradually reduced in length as the 
flax is reduced in bulk, the twofold advantage of long and 
short pins is attained. In order to effect this object, and at 
the same time to keep the pins in line at the points, and to 
avoid a multiplicity of pin lengths, the hackle stocks are 
gradually thickened, and the effective length of the pins 
is thereby altered. 

The thickness of the wire for the pins is in accordance 
with the degree of fineness of tho hackle. A rule might 
be laid down for determining a certain siz3 of wire for 
a hackle of so many pins per inch; but this rule would 
be varied so often, when the strength of the fibre is taken 
into account and the consequent strength of pin to resist 
the breaking strain, that discretion in must be used. 
Care must, however, be taken that the minimum space 
left between the holes is compatible with strength. 

The number of rows of pins is fast undergoing a 
change. At one time it was thought impossible to get 
sufficient cutting power without two rows ef pins, and in 
some cases even three. Practice shows that a single row 
of pins in comparison with a double row will cut in the 
proportion of 50 to 70; that is to say, 50 pins inch in a 
single row will cut equally as well as 35 per inch in a double 
row, although thelatter has 70 pins per inch in its two rows: 
so that an increase in the fineness of hackles will, in the 
case of single rows, give all the cutting power wanted. 
Machines too are now made much longer than formerly, 
and the increase in the number of tools gives greatly in- 
creased cutting power. A decided advantage of single 
rows over double rows when hackling gummy material is 





that the pins are more thoroughly cleaned ; for when two 
rows are employed, the cleaning brush in its action swee 
the hindmost pin clean, but leaves the leading or cutting 
pin clogged to some extent with gummy matter. 

Grouping of pins is a point of much importance, but is 
too often neglected. It is clear that in coarse hackles, 
say 1 in. apart, if all the pins in each hackle of the round 
were set in exactly the same position, there would remain 
bands of the fibre 1 in. in breadth which would be abso. 
lutely unhackled. It is to obviate this that a system of 
grouping the pins is employed, as illustrated in Fig. 11. 
Supposing a hackle 10 in. long be fitted with 10 pins, or 
one pin per inch, and there be 26 hackles in the round or 
circumference of the sheet; hackle No. 1 is pierced for its 
first pin at a distance from the end compatible with 
strength, hackle No. 2 is bored :': in. farther from the end, 
No. 3 the same distance farther still, and so on, till hackle 
No. 25 has its first pin 1 in. farther removed from the end 
than that of the first hackle. This grouping being carried 
out over the entire length of the hackle, it will be seen 
that no part of the flax is left unoperated upon. In this 
way hackles should be grouped up to 10 pins per inch, 
above which, owing to fineness, grouping becomes un- 
necessary. 

Speeds have next to be considered. Channels and 
hackles can be speeded independently of each other, by 
which means the quantity of work turned off and its 
hackled state can be regulated. The degrees of hackling 
depend largely on the number of pins passing through 
the flax in a given time. Thus an extra revolu- 
tion or two given to the sheets in relation to the vertical 
movement of the channels will produce increased cutting, 
and is a simple and ready method of attaining the 
object, bub one which cannot be generally recom- 
mended, because any increase in speed must result in 
decrease of yield. If a parcel of flax require more 
cutting, and it be not practicable to alter the hackles 
to finer, it would be wiser to reduce somewhat the 
relative speed of the channels, and thus give the flsx a 
longer time in the hackles. A slow-running sheet with 
finer hackles is greatly to be preferred to a quick-running 
sheet with coarser hackles; by the former method the 
same number of pins may be passed through the flax, 
accomplishing the same degree of cutting, but with a 
much superior result. A recent improvement added to 
long hackling machines with a supporting gable in the 
centre enables a differential motion to be given to the 
hackles. The various shafts are separated at the centre 
gable, and driven from their opposite ends through change 
wheels which drive them at different speeds. Thus the 
first half of the machine may be driven more quickly or 
more slowly than the second, so as to suit the exigencies 
of any parcel of flax that is being worked. 

The size of the stricks or pieces of fiax is also a matter 
of consideration. The smaller they are made, the smaller 
is the number of fibres to be dealt with ; and as a conse- 
quence the hackle pins are capable of ee with the 
strick more carefully and thoroughly than if a larger bulk 
be delivered to them. These advantages of slow speeds 
and small pieces do not require emphasising, having been 
sufficiently taught by experience. 

Ending Machine.—Na oer frequently in the top 
end of some flaxes, and their thorough removal is a neces- 
sity. If the machine cannot free them, then the sorter 
must, Finer hackles will, indeed, grip them, but as 
they appear only in the extremities of the flax, unneces- 
sary and destructive hackling would be given to the entire 
fibre if these finer hackles were mounted on the machine. 
To obviate this an adjunct machine has been introduced, 
called an ending machine, shown in Fig. 12, in which 
the speed of the hackles is not prescribed by that of the 
machine to which it is attached, — driven from 
the latter. The ending machine is quickly adjustable in 
height, and can thus be brought to operate on only that 
portion of the flax requiring its use. The hackles may be 
made as fine as necessary, and they effectually detach the 
naps without useless hackling of the fibres. When 
mounted with suitable hackles and driven at proper speed, 
these ending machines are equally useful in clearing out 
and switching the bulky roots of many flaxes, thus giving 
an equally hackled strick, without +p age see to the 
less bulky portions of the fibre which have already been 
sufficiently hackled. 

The flax having been machined is taken to the sorter, 
who passes each handful through hackles proportionate 
to the fineness of the flax, thereby removing any lumps, 
naps, or loose tow left by the ines. Hethen squares 
the ends, and carefully sorts each piece into different 

ualities suitable for —— The hackling process 18 
thus completed, and the flax, in this condition called 
“dressed line,” is conveyed to the store. 





BraziLiAN Raitways.—The Government of the State of 
Rio de Janeiro has ordered an inspection of the line and 
rolling stock of the Petropolis, Work has been com- 
menced upon the Coxim line. About 4374 miles of the 
— — and Uruguayana line are about to be opened 
or traffic, 





Cuicaco Harsour.—A report of the United States 
Government engineer in charge of certain improvements 
in connection with Chicago Harbour shows that consider- 
able progress has been made during the past fiscal year. 
The unfinished portion of the breakwater (981 linear feet 
in length), was completely repaired, and an extension of 
2200 linear feet in length was constructed and provided 
with docking. The channel at the month of the harbour 
was maintained by dredging. At the entrance of Calumet 
Harbour, dredging is now under contract, and the channel 
of the Calumet below the Forks has been deepened. On 
the Illinois and Mississippi Canal, 72,000. was expended 
in improvements and repairs, 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


15,512. S. H. Robinson, Streatham Common, 
surrey. Gas Burners. [12 figs.) August 17, 1895.—This 
invention relates to an improvement in gas burners whereby the 
gas is heated to a high degree just before it enters into combus- 
tion, by which means a brilliant white light, or a flame having 
high heating powers, is obtained. The invention consists in the 
employment of a coiled pipe, through which the gas is made to 
pase on its way t? the burner nozzle, the said coiled p'pe being 
heated externally by the hot combustion gases and the hot air 
rising from the flame or flames of the burner, the coil being, how- 
ever, sufficiently removed from the burner nozzle to prevent its 
coming in direct contact with the flame itself. Such coiled pipe 
can be formed and arranged in a great variety of ways, 
according to the purpose to which it is to be applied, whether fcr 
lamps for illuminating purposes, or for burners for heating, or 
cooling or ventilating puroposes. Fig. 1 shows a sun burner gas 
lamp with this invention applied thereto. To the gas supply 
pipe C, closed at ¢ by a partition, is connec:ed the upper end 
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5i2. 


of the helically coiled pipe A, the lower end of which is connected 
to the pipe D, leading to the sun burner B, so that the gas arriv- 
ing through pipe C is caused to pass through the coil A on its way 
to the sun burner, and as the hot combustion gases from the 
latter and the hot air are made to in close contact with 
the outer surface of the said coil, the gas passing through the 
same will become highly heated thereby before issuing from the 
burner, and will thusproducea much brighter light in burning than 
the flames of the burners in which the gas supply is not heated 
48 described. Fig. 2 shows a helical coil A attached at its upper 
= to a central gas supply pipe C, and after being coiled helically 
‘ownwards round the pipe D, the lower end of which is con- 
_ to the burner or burners, it is then coiled upwards again 
Hy communicates at top with the central pipe D, so that the gas 
ade to travel through a considerable length of coiled pipe 
mee externally by the hot combustion gases and air rising up 
tom the burner or burners, (Accepted July 22, 1896). 


LIFTING AND HAULING APPLIANCES. 


p 16,941. W.H. Harfield, London. Brake Mechanism 
Sota and other Machinery. [3 Figs.) 
a mber 10, 1895.—a is a nipping lever or pawi, and b, b are 
th e patos which are bolted to the nipping lever a by means of 
h bolt c and nuts d,d and which are provided with internal 
oe €, € adapted to clip the rim fof the wheel or barrel ¢. his 
a. plate arranged between the inner end of the lever a 
meang of J of the wheel g and secured to the side plates, b by 
nog of pins i, ¢ which pass through on i, jin the pressure 
}ooediod k is @ atrut or stop on which the inner end of the lever a 
ot then lis a curved incline on the underside of the outer end 
evs pping lever, and m is a roller, carried by a rocking bar n 
~ to a bracket 0, on which roller the curved portion of the 
in + pena The centre of the roller m, as shown in Fig. 1, isnot 
p> ha _ Vertical line as that of the curve of the lever, so that 
rocking bar n is moved on its pivot, the roller m receives 


outer end of the said lever is raised or lowered. The action of 
this improved brake mechanism is as follows: To prevent any 
backward action of the wheel g the rocking bar n is moved so as to 
run the roller m towards the outer end of the _ ing lever a in 
order to raise it and cause the inner end of the s 4 lever to press 
against the pressure plate h and thereby nip the wheelrim f. To take 





off the nipping action the rocking bar 7 is moved in the opposite 
direction to that above mentioned, that is to say, away from the 
outer end of the nipping lever a, whereby the said lever is lowered 
and the nipping action removed, as shown in Fig. 3. The pres- 
sure plate A brakes the wheel g in all positions of the lever. (4c 
cepted July 22, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


13,644. W. W. Hulse, Salford, Lancaster. Machines 
for Planing and ae Metal Plates. [3 Figs) 
July 16, 1895.—1 is the bed divided (longitudinally), and pro- 
vided w:th a sliding table 2; 3,3 are the fixed uprights; 4 the 
cross-slide having its ends in the form of trunnions 5 journalled 
in the uprights 3, and 6 is a slide mounted to move along the 
cross:slide 4, and —_ which is mounted the veriically swivelling 
slide which comprises a slide 7, to which the cutting tool used is 
directly attached, and a rotary slide 7a in which the slide 7 is 
ssavable in an endways direction, and which has its axis at 7b at 
right angles to the common axis of the trunnions 5, so that it can 
be swivelled in any plane parallel to the common axis of the 
trunnions, A planing or grooving traverse can be imparted to 
the sliding table 2 by means of two screws 8 arranged to be 
rotated alternately in opposite directions by bevel gear 9 from a 
crogs-shaft 10 provided with a fast pulley and with two loose 
pulleys arranged to be rotated alternately in opposite directions 
by open and crossed belts in a manner well understood. The 
table can be adjusted to any position on the bed of the machine 
by a handwheel 11 (Fig. 2) adapted to be connected with the 
cross-shaft 16 through worm gear 12 and clutch mechanism that 
is under the control of a clutch lever. The cross-slide 4 has fixed 
to each of its trunnions 5 a wormwheel 13 that is in gear with a 
worm 14, the shaft 15 of which carries a wormwheel 16 in gear 

Fig.7. 
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with a worm 17 fast on a cross-shaft 18 that is common to the two 
worms ; 17 is arranged to be operated by a handwheel 19 through 
a shaft 20, bevel gear 21, shaft 22, and bevel gear 23, the arrange- 
ment being such that the cross-slide with movable slide 6 and ver- 
tical swivelling slide 7, 7a can, when desired, be turned about the 
common axis of the trunnions 5. The slide 6 is arranged to be 
traversed for feed motion along the cross-slide 4 by a screw 
shaft 23 that is mounted in the trunnions 5 but to one side of 
the axis thereof, which engages with a nut on the said slide 6, and 
is fed in an intermittent manner from a shaft 25, which extends 
centrally through the cross-slide and its trunnions. By means 
of the clutch, this mechanism, which is carried by the worm- 
wheel 13 on the right hand trunnion, can be put out of operation 
without —— the driving shaft 25. This shaft is provided 
with loose pulleys 36, 36a, and with fast pulleys 35, 35a arranged 
to be respectively driven by open and crossed belts that are under 
the control, through a belt fork 37, of automatic reverfing gear 38, 
which may be of known construction, and is operated by a worm 
39 on the said shaft. The vertically swivelling slide 6 carries a 
spindle 40 that is provided with wheels 41 by which it can be 
rotated, and with a worm 42 in gear with a wormwheel 43 which 
is fixed upon the movable slide 6, and about the centre of which 
the compound slide 7a, 7 can be swivelled or turned by rotating 
the spindle 40. (Accepted July 22, 1896). 
Can: 


16,986. G. E. Smith, Sherbrooke, Quebec, Canada, 
Machine for Bending Railway Rails. [3 Figs.) Sep- 
tember, 11, 1895.—A is the main frame of the machine, and in- 
clusive of the bedplateis cast in one piece and may be supported 
upon two pieces of timber X, Y. frame has a strengthening 
flange 6 bordering its upright portion, a forward projection 6* of 
said flange at the top of the upright, such top having holes fora 


extension 9 of the base or bed, back from these projections, such 
extension passing beneath the driving pulley. The vertical 
screw A' carries the gear A? and a connecting socket piece A? 
having an extension guide bar A4 movable in its guide A5. The 
vertical shaft B carries the pinion B! actuated by a handwheel B2, 
The pinion eng with toothed wheel A2 and serves to operate 
this wheel, and the screw A! when the handwheel B? is turned in 
order to set the rail to be bent to the desired curvature before 
applying the power to feed it through the machine, and to impart 
to it the same predetermined curvature throughout, without the 
necessity of stopping to reset the rail at different times. Cis a 
horizontal shaft Te a large spurwheel D engaging with a 
pinion E on shaft F, which latter is parallel with shaft C. This 
shaft is carried at one end in a vertically movable slide block c', 
fitted in the upright guide c?, and at the other end in the socket 
piece A’ whose extension A4 can rise and fall without turning in 
its guide A5. By these means the wheel D with its shaft may be 








raised and lowered as required. An opening A‘in the casting A 
permits the vertical movement of shaft C. Power is applied to 
the shaft F after a rail or bar has been inserted and adjusted to 
its proper position between the rollers 1, 2, carried on fixed bear- 
ings on the frame, and the feed roller 8 carried 4 the adjusting 
screw A’. 4, 5 are vertical guide or friction rollers. G is the 
driving pulley provided with a clutch H movable on shaft F along 
a feather hl. The rear end of the shaft F is carried in a bearing 
fi, The rail having been placed in the machine and set by means 
of wheel B2, pinion B!, toothed wheel A2, and pressure roller 3, 
the clutch being in engagement with pulley G, and power applied 
to drive the pulley, itis carried steadily and uniformly through the 
machine with a regular curvature given to it from end to end. 
If it should be desired to have a lesser or greater curvature in any 
part of a rail, this may be accomplished by varying the pressure 
. ot 8 atany partin the length of the rail. (Accepted July 
» 1896). 


17,095. T. Owen, Saltaire, York. Self-Lubricating 
Bearings for Guide Pulleys and the Like. (2 Figs | 
September 13, 1895.—The be a rtion of the frame A and at- 
tachment bracket B are of the ordinary construction, the bot‘om 
of each leg terminating with an enlargement or boss C, in which 
is formed a bearing by inserting a bush At one end of each 
bush D is a reservoir E for the storage of lubricant, which may 
be supplied through the cup F, and at the other end cf each bush 
is a space between the said bush and a flangeG. Into the before- 
mentioned space is placed a washer H of flexible material, such 
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as leather, which is nipped tight against the flange G by means of 
the bush D. The reservoir E may be filled with lubricant for 
some distance up towards the centre of the pulley exle J, so that 
the axle revolves in the lubricant. The washer H retains the 
lubricant by preventing it running away to any great extent 
through the open end of the boss C into the cup L below. Each 
bush D is secured to the boss C by screws M, M; the portion in- 
serted in the boss is circular, so that by removing the screws M, 
M the bush D may be reversed, placing the worn portion at the 
top, thus enabling the opposite side to be utilised. (Accepted 
July 22, 1896.) 


17,211. G. Platt, Wednesbury, Staffe. 
for Finishing, Stra htening 


11635. 


Machines 
, and 


olishing Me 
> an &c. (5 Figs.) September 14, 
1895.—In machines of this kind a guide-bar has to be employed, 
arranged longitudinally between the rolls and slightly below the 
centre line of the same, 80 as to keep the revolving tube, rod, 
mandril or the like in position between the rolls. There ie a 
certain amount of friction and scratching caused by the rubbing 
of the revolving tube, rod, mandril, or the like, on and against the 
guide-bar, which in some cases damages the tube, rod, mardril, 
or the like. This invention has for object to overccme this defect, 
A, B are the two rolls of the machine revolving in the same direc- 
tion as indicated by the arrows in Figs. 1 and 3, and set with their 
axes parallel with each other when viewed in the plan, Fig. 1, but 
slightly ioclined to the horizontal as shown in Fig. 2, the axis al 
of one roll being inclined in one direction, and the axis b' of the 
other roll B being inclined in the opposite direction. C is the 
guide bar placed between the rolls A, B and slightly below the 
centre line cf the same and on which in the ordinary machines the 
rod, tube, mandril, or the like rests as it rolls endwise between 
the rolls, the said rod, tube, mandril or the like entering the 





vertical screw A‘ and a vertical shaft B, downward projections 7 





4D cecentric motion with regard to the curve of the lever, and the 





from its base 8 to support the non adjustable rollers 1, 2, and an 





machine on the left-hand side (Fig. 1) and passing out towards 
the right-hand side of the machine as indicated by the arrows 








324 





ENGINEERING. 


[SErT. 4, 1896, 








X, Xin Fig. 2. According to this invention there is or are pro- | 
vided on the upper part of the guide-bar C one, two, three, or 
more small rollers D', D*, D° carried by end oearings e', e2 formed 
with or fixed to the guide-bar C. These rollers D!, D?, D3 are 
arranged with their axes approximately parallel with the guide- 


Fig.3. b 











ou 


bar, so that the tube, rod, mandril, or the like whilst being | 
operated upon by the rolls A, B, will revolve and travel on theee | 
rollers D', D2, D3 and cause these rollers to revolve. Thus there 

will be no scratching or grinding of the guide-bar C on the tube, | 
rod, mandril, or the like as the same revolves and passes through | 


the rollsA, B. (Accepted July 22, 1898). 
PUMPS. 
W. Green, Philadelphia, Pa., U.S.A. | 


9626. T. 
Rotary Blowers or Exhausters. [3 Figs.) May 6, 1896. | 
—A is the bedplate of the machine; B is the end casing forming 
the support for the driving shafts ; C is the external casing ; A! is | 
the outlet or discharge, B! the intake ; E, E are the revolvers, each 
of which consists of two enlarged portions joined together by a 
thin neck or strip, and provided with suitable driving shafts on | 
the ends that project through the outer casing; E', E! are solid | 
heads, one at each end of each revolver and cast integral there- j 
with ; the driving shafts D are also preferably cast on these parts | 
and turned down to the required size ; a, a are the parts forming 
the wings or blades of the revolvera; b are four long segmental | 
extensions formed on each revolver; c are four angles or corners | 
on the rear of the inner end of each of the long segmental exten- 
sions b. When the blowers are not designed to work under ahigh | 
pressure these corners or angles c on one revolver, passing over 


| 








the surfaces of the long segmental extensions b on the opposite 
revolver, are sufficient to maintain the lock, but when the blower 
is designed to work under a high pressure the four flat surfaces c’, 
shown in Fig. 8, are formed on the long segmental extensions D ; 
these flat surfaces make a longer contact of the locking or cut-off 
parts of the revolvers, consequently a more secure lock. If de- 
sired the revolvers may be constructed with flat wings or blades 
in place of the curved form made by the parts a, a joining two of 
the segmental extensions b together. When the revolvers are 
constructed as shown and the eegmental extensions 6 are formed 
to the proper curve, the rear or inner ends of one segmental ex- 
tension } will follow along on the outer surface of one of the seg- 
mental extensions b on the opposite revolver, until the next fol- 
lowing similar parts of each revolver come into play, thus at all 
times preserving a lock or cut-off and cleaning off any of the 
material that may adhere. (Accepted July 22, 1896). 


11,366. J. Weir, Cathcart, Renfrew. Direct-Act- 
Steam Pumps. [7 Figs.) May 26, 1896.—The main | 
steam porte A, B and the main exhaust port C are formed in a 
flat face in the steam chest D which may be jointed to or formed 
in a piece with the cylinder E. The main slide valve F is exter- 
nally rectangular in cross-section, and is made with an internal 
cylinder F 1, which is bisected by a tion F 2 so as to form 
two cavities which fit and work on pistons or plugs G, G 1, held 
apart by a distance bar G % (movable in a central hole in the parti- 
tion), and held in position by stops G 3 fixed in the sides of the 
valve chest D. Each stop G 3 consists of a washer inside and a 
washer outside of the valve chest D, into which they are suitably 
recessed and jointed and held by a screw. On the face of the 
main slide valve F ports H, J (communicating with the expansion 
cavities H 1, J 1) and the exhaust cavity OC 1, are formed, these 
ports also working in connection with the steam ports B, A and 
exhaust port C in the steam chest D. On the side of the main 
valve F, opposite to the yt H, J, the auxiliary steam porte 
K, L, communicating with the cylindrical cavities between the 
plugs G, G 1 and the valve partition F 2, are formed, there being 
also on this face the expansion ports H 2, J 2and ports C 2, C 3, 
communicating with the exhaust cavity C1. The auxiliary slide 
valve M works across the main slide valve F, that is, at 
right angles to its motion, and on the face of the auxiliary 
valve the auxiliary exhaust cavity M 1 is formtd, When 
the auxiliary valve M is moved by the valve spindle M 2 to 
the end of its stroke, the auxiliary exhaust cavity M 1 pute one 
port K in communication with one exhaust port C 3, and thereby 
with the main exhaust cavities C1 and ©. Pressure being thereby 
relieved between one piston G and the partition F 2, steam enter- 
ing by the other uncovered port L between the other piston G 1 
and the other side of the valve partition, forces the main valve 
F to the other end of its stroke. The expansion port H 2 is, by 
the travel of the auxiliary valve M, uncovered, and communicates 
with the corresponding steam port B in the valve chest D, and 
the main piston is made to complete a stroke. On the auxiliary 
valve M being again moved, the port L communicates by means 
of the exhaust cavity M1 and the passage C 2 with the exhaust 
cavities C 1 and C, and pressure is thereby relieved between the 
piston G 1 and the valve partition F 2. Steam enters by the un- 
covered port K between the other piston G and the valve partition 





| to take the spherical enlargement on the tube. 


| ing plain. 





F 2, and forces the main valve F to the opposite end of its stroke, 
and the expansion port J 2, which communicates with the main 
steam port A, being uncovered, the main piston is again moved 
to the opposite end of its stroke. Ports N, N 1 are formed in the 
valve face of the steam chest D, communicating with cavities N 2, 
which communicate by means of bypass valves N 3, N 4 with 


| their corresponding steam passages A, B. When the auxiliary 
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valve M has closed either expansion port H 2, J 2, either bypass 
port N, N 1 is uncovered, and the valve N 3 or N 4 is regulated to 
allow of alittle steam entering the steam passage to insure the 
main piston completing ita stroke without jarring. Either port 
N, N lis covered by the valve F when the steam port A or B at 
the same side is open to the exhaust cavities C,C 1. To prevent 
lateral movement the main valve E slides between guides D1 
formed in the valve chest D. (Accepted July 22, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


17,090. J. W. Reed, Jarrow, Durham. Jointing 
Tubes in Tubeplates. (3 Figs.] September 13, 1895.— 
This invention relates to the jointing of tubes in tubeplates of 
boilers, and especially of water-tube boilers, and consists in im- 
provements on the arrangements described in the Specification of 
Letters Patent No. 24,124 of 1893, in which was described the 
use of more or less spherically formed connections between the 
tubes and tubeplates with the object of allowing the tubes 
to diverge slightly from the correct lines without affecting the 
security of the joints. According to the present invention, 
instead of screwing on the tube a separate ferrule, as before pro- 
posed, the enlarged spherical surface required near the tube end 
to fit into a corresponding countersink in the tubeplate is obtained 
in the following ways. Fig. 1 shows a spherical enlargement E 
swelled out of the material of the tube T at or about the inner 
side of the tubeplate P, the outer end of the tube being screwed 





to take the nut N. The tubeplate is spherically recessed as shown 
In Fig. 2 the tube 
end is thickened for a certain distance and machined down to the 
required spherical thape, the bore of the tube in this case remain- 
The dotted lines in this figure show an alternative 
form or design, the spherical portion of the tube away from the 
spherical recess not being necessary. In Fig. 8 the body of the 
tube is reduced from alarger to a smaller diameter at or about the 
tubeplate, the reduction of diameter being utilised to form the 
required semispherical or convex surface which fits into a corre- 
sponding recess in the tubeplate. In these arrangements the outer 
nut for securing the tube may either rest on the plate, as shown in 


| the drawings, or a washer with a spherically formed back may be 


interposed, and the nut turned out to fit thereon, and by these 
means a certain amount of play or movement at the joint is 
allowed, By these methods of forming the joint there is only one 
surface to be kept tight. (Accepted July 22, 1896). 


14,123. J. Mylne, Shahabad, Bengal, India. 
Rollers for Sugar-Cane Crushing Mills. [6 Figs.) 
July 24, 1895.—The figures show an ordinary ‘‘ Beheea” sugar- 
cane mill roller having these improvements applied thereto. 
Fig. 1 shows several varieties of grooving, varying in depth, 
width, spacing, and contour, and in the manner and material of 
the filling. The form these grooves may assume is capable of 
almost endless variety, the essential feature being that they form 
receptacles for the filling material which they are the means of 
effectually holding in place. The arrow shows the direction in 
which the roller is intended to revolve. The filling of the channels 
marked 1 consists of two materials, viz., a material 2 harder and 
more enduring than the adjazent peripheral portions 3 of the 
roller, which is usually made of cast iron, and another material 4 
that is softer than the first-mentioned material and is preferably 
also softer than the said adjacent peripheral portions of the 
roller, The harder and more enduring material 2 is arranged to 
oo an edge 5 for taking hold of and feeding the canes, and 
‘or this purpose is preferably placed at the rear side of each 
channel, the softer material 4 filling up the ——s space 
therein with the exception of a groove 6, which is formed in the 
peripheral surface of the softer material in such a way as to leave 
clear the feeding edge 5 of the harder material. The harder and 
more — material 2 preferably consists of steel strips ; the 
softer material 4 may be lead, any suitable amalgam—for example, 
one composed of zinc, antimony, lead, mercury, and tin, or of 
mercury and one or other of the other metals just mentioned ; 
any suitable material such as gutta-percha or an alloy, or a suit- 
able cement such as vulcanised tchouc, or an Igam con- 
sisting of 14 parte of zinc and 2 parts of solder. The filling in the 
channels marked 1@ congiste entirely of the harder and m>re 











enduring material 2, which in this case has a suitable peripheral 
groove or recess 6 made in it to form a feeding edge 5. In some 
cases, especially where the canes to be ope upon are soft, the 
filling may consist, as shown in the case of the channels marked 1) 
eatirely of material 4 softer than the adjacent peripheral portions 
of the roller, each feeding edge 5 then consisting of the material of 
which the walls of the channel are formed. To keep the filling in 
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the channels in the event of its becoming slack, a ring 8 (Fig. 2 
overlapping the channels and with or without the cylindrical 
portion 8a, may be attached to the lower end of a vertical roller, 
or to each end of a horizontal roller. Or for a like pu the 
grooving may not extend quite acros3 the periphery of the roller, 
so as to leave a plain annular portion 8) at one or at each end of 
the roller as shown in Fig. 3. (Accepted July 22, 1896). 


16,183. Sir David L. Salomons, Tunbridge Wells, 
and F. Bailey, London. Apparatus for Stra’ 
Water. [4 Figs.) August 28, 1895.—This invention relates to 
the application of a rotating wheel on a vertical or horizontal axis 
for the purpose of straining water which may contain vegetable 
fibre or other foreign matter. The spaces between the spokes of 
this wheel form chambers in which straining grids may be placed, 
The strainer wheel A may be contained in a closed chamber or 
metal case P. The inflow or delivery pipes K and L, and the ou:- 
flow or discharge pipes M and N being attached to each side of the 
case. The grid B, contained in the wheel A, is preferably con- 
structed of small pipes or perforated plates, corrugated sheets, or 
by sheet-metal strips, so woven together by means of alternate 
half-slots as to form small square passages, an essential feature 
being the depth of the grid, each e being long or deep 
enough to accommodate the length of fibre or other foreign 
material in the water and so prevent interlacing or fouling during 
the flushing of the strainer. The strainer wheel is preferably 
made of such a depth as to leave room for a ket O in front of 
each grid, thus allowing space for any small substance to pass 
from one side of the strainer diaphragm by the rotation of the 
wheel, and to be washed away bya return flow of water on the 
other or further side of the said diaphragm. An adjustable knife- 
edge C may be fixed on the diaphragm H at the inflow side of the 
strainer, so that any foreign matter or material may be cut up and 








dislodged that might otherwise cause the strainer wheel to become 
pares y The —— H is preferably made movable = 
it may be rotated about the strainer wheel axis by means . hs 
barring gear E, thus giving facilities for the dislodgment 0 ‘ oy 
objectionable material. To this barring gear there — Pd 
attached a tightening band F so adjusted and controlled t — 
diaphragm H may be temporarily fixed in any desirable Pe ang 
it being at the same time free to move should avy ssa 0 = =f 
heavy strain be put upon it. A further diaphragm J may H for 
on the side of me — ie Boe = to Lan — ? 

the purpose of directing an pg the ’ ’ 4 
pater se delivery pipe K, deposits avy foreign pry ha oud 
contain on the grid of the wheel A, flows on by means 0! 


er or other apparatus is 
L, and after passing through a condens rid in the opposite side 


discharged by way of the pipe M and the g . 

of the wheel A into the pipe N, the diaphragme H and J ay ry 
partitions between the inward or delivery and outwa ae ae 
charge flows of water. A flushing pipe R is further provioe™, 


to the di 
that water may be turned on from the spies f ‘Small matter oF 


ipe so as to dislodge and carry away an 
reall that may have become lodged. e pipe D _ 
to carry away any deposit lodged in the epace — ijeoned 


hery of the wheel A. High-pressure water may 
ee any of the bosses T, thus flushing the atore-mentiond! 
peripheral space and flowing through the pipes D an Prvvdior4 
charge pipe N. The strainer wheel is preferably — peri n 
its axle by means of a worm and wormwheel gear G attac 
the main shaft W. (Accepted July 22, 1896). 
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MODERN THEATRE STAGES.—No. XVI. 
By Epwin O. Sacus, Architect. 
Tron Staces.—Tue AMSTERDAM MuNICcIPAL 
THEATRE. 

Wiru this article I commence the third and most 
important section of my subject, for under the 
headiug ‘Iron Stages” I propose describing the 
characteristic examples of such stage construction 
as would generally be expected in a series of this 
description. My title for the series is ‘*‘ Modern 
Theatre Stages,” and generally speaking the term 
‘“wodirn,” when used in connection with stage 
mechanism, implies the use of metal in the con- 
struction of the appliances and some motive power 
other than manual labour in its working. Unfor- 
tunately, as I have already said in a former article, 
this general assumption is by n> means correct, as 
there are yet many new theatres which flauntingly 
boast of their “‘ modern” appliances, and unfor- 
tunately show nothing better than an antediluvian 
wooden stage, with, perhaps, at the most, some 
special minor improvement of little or no import- 
ance Eogland, as I have already frequently stated, 
has been conspicuously backward in its improve- 
ments as compared with Continental countries, 
«nd I have actually only been able to present 
one example of a ‘‘ wood and iron” stage to illus- 
trate the most advanced piece of construction to 
be found in the playhouses of this country. 
We actually have no iron stage in Great Britain, 
and with one or two exceptions where some special 
(ffect_has been attempted, steam, hydraulics, or 
electricity have not yet been applied for the work- 
ing of our scenery. Great Britain will not be 
represented among the ‘‘ iron stages,” as there is 
no example that could be illustrated under this 
leading. There has been almost an entire ab- 
Sence of any application of modern sciences and 
methods in the interest of stage management as far 
as Eogland and its metropolis are concerned, and I 
shall hence throughout this section of my subject 
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have to deal solely with the outcome of foreign 
ingenuity and enterprise. 

‘he wooden stage of all countries has been dealt 
with at some considerable length, primarily with 
the view of showing the manner in which the 
elementary requirements of stageland have been 
fulfilled, or not fulfilled. The descriptions of the 
wooden stage have also given me ample opportunity 
to explain these elementary requirements, and 
further to record a large number of technical ex- 
pressions used in the theatres of various countries, 
and so far to my knowledge never specified before 
in any dictionary or specialist's manual. The 
‘* wood and iron” stage, which was illustrated by 
many important examples, represented the transi- 
tional period of stage mechanism, in which the 
actual requirements were elaborated and became 
more complicated, and in which there was an 
obvious tendency to make the results of modern 
science and technique available for the pur- 
poses of stageland. The examples which will 
illustrate the Continental “iron stage” will now 
show what extremes this tendency could reach 
when better known to foreign experts as a move- 
ment for radical ‘‘stage reform.” But the examples 
will also show what practical results this extremist 
movement has led to, and how the require- 
ments of modern stageland have been materially 
altered and extended owing to the excellent in- 
fluence of the reform movement on all matters 
referring to ‘‘ science art’’ in its highest sense. 

I have already explained in my introductory 
chapter how the primary object of the originators 
of the foreign movement was the possible imita- 
tion of nature, and how their efforts, carried to 
extremes, resulted in crude realism. I have 
detailed how the extreme modernising of the 
science-artists’ auxiliaries frequently meant a dis- 
proportionate complication, uncertainty, and ex- 
pense for the management as eompared with the 
advantages. I shall make a point of illustrating 
fully some of the extreme efforts in stage mecha- 











nism in the same manner as examples which are 
the outcome of practical reform will be shown in 
detail, for whatever may be said against any of the 
costly extremist attempts which have afcerwards 
seen material modification, it has been solely due 
to the extremist movement that the practical re- 
sults of to-day have been obtained, and there is 
nothing more instructive in the history of modern 
stage mechanism than the illustration of an ex- 
tremist example, with the criticisms of those who 
have had the actual working of the appliances, the 
management of the stage effects, and the responsi- 
bility of the financial aspect presented. A record of 
some of these costly attempts will, I trust, »lso pre- 
vent further unnecessary labour and outlay in a 
wrong direction, whilst it should afford an invalu- 
able basis for further development to all who are 
seriously interested in the subject. 

As regards the examples I propcse present‘ng, 
I shall take in order the ‘‘ Asphaleia” stage, as 
first proposed and then carried out at the Buda- 
Pesth National Opera House and the Halle Muui- 
cipal Theatre. I shall then present the elaborate 
stage of the Vienna Court Playhouse. The new 
stages of the Berlin Court Playhouse ard the 
Wiesbaden Theatre will follow. All these are 
either hydraulic or ‘‘ part hydraulic” stages of 
importance. Then will follow some of the minor 
examples of stages in which hydraulic power has 
been introduced, and lastly, the examples in which 
electricity affords the motive power for working 
the appliances. Interspersed will be several in- 
stances of iron stages worked by manual labour, as 
these frequently more clearly illustrate the require- 
ments which have to be fulfilled. My first example 
of an iron stage with manual power will be a new 
one at Amsterdam, which shows an exceptionally 
clear disposition of all the more important app‘i- 
ances of the earlier stage, i.e., the ‘‘ wood and 
iron” type somewhat improved. The Amsterdam 
example will illustrate a very perfect piece of metal 
construction in which the extended requirements 
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of the more elementary stage have been fulfilled 
without unnecessary complication. 

In the machinery of the stage at the new 
Municipal Taeatre in Amsterdam, which is illus- 
trated by our two-page engraving this week, 
Mr. Lautenschlaeger, of Munich, has designed a 
system of machinery entirely of iron, based some- 
what upon the lines of his German ‘‘ wood and 
iron ” type. 

M. Jan Springer, of Amsterdam, is the archi- 
tect of this important addition to the large Conti- 
nental playhouses, and it may be of interest to 
engineers to hear that this block is built entirely 
upon piles, with arched vaults resting thereon to 
form the foundations. Although the theatre is a 
large one, we find simplicity and symmetry about 
the arrangements which are not often met with 
even in opera houses of recent date. The plan of 
the theatre, it will be remembered, was shown in 
the second article of this series.* I have frequently 
described the building as a model piece of planning 
and construction, and I am always glad to have 
an opportunity to repeat my admiration of 
M. Springer’s excellent work. It would un- 
fortunately lead too far to describe the ‘front of 
the house,” but a few words as to the ‘* back of 
the house ”’ will be quite in place in an article treat- 
ing of the stage, as much in the arrangement of 
the latter depends on the planning of the corridors, 
dressing-rooms, workshops, &c., which surround 
it. Thecompleteness with which the part of the 
theatre behind the curtain is carried out can well 
be understood from the plan in the second article 
already referred to. Generally the principle upon 
which this portion of the building is designed is 
that while the ladies are accommodated with 
dressing-rooms on the one side of the stage 
and the men on the other, perfect symmetry 
and simplicity of arrangements are maintained 
as in the ‘‘front” of the house. There are 
two stage doors, the one from the street on 
the right, the other on the Igft. These lead to 
a broad corridor which runs round three sides of 
the stage, and in case of fire completely cuts the 
stage off from all the rooms of the administrative 
and executive staff. 

The stage is self-contained, and surrounded by 
a thick wall, with only such openings in it as are 
necessary for the due performance of the business 
of the theatre. The stage, as the sections (Figs. 
213 and 214 on our two-page engraving) show, is 
very lofty, allowing for the raising of scenery 
without folding or rolling the cloths. Unfortu- 
nately the difticulties in the foundations did not 
allow the architect to give the ‘‘ under-machinery ” 
asimilar depth. On the ground floor to the right of 
the stage are the stage administrative offices, and 
to the left the manager’s room, board - room, 
and band-room in direct communication with the 
orchestra. Behind the stage are two staircases 
leading to the dressing-rooms above ; in the centre 
is a lift for luggage and the quick conveyance of 
heavy scenery from the road to stage level. 

The caretaker’s apartments are situated near 
one of the stage entrances, and two rooms are 
given to the ‘stage door keeper” at the other 
entrance. This functionary has usually to be 
contented with a small cupboard-like com- 
partment, wherein he is boxed from early morn- 
ing till late at night, checking in and out 
all performers, ballet, chorus, stage hands, 
&c., in all some hundreds. At the Amsterdam 
theatre his quarters have wisely been made 
comfortable, as the post is perhaps one of the 
most responsible and arduous in connection 
with the routine of theatrical business. On 
the stage level are the chief dressing-rooms, 
offices, and scene docks, while on floors above 
are stores, wardrobes, ballet and chorus rooms, 
and dressing-rooms for the less important 
members of the ‘‘ cast.” “t will be noticed that 
the due regard for the safety of the performers has 
induced M. Jan Springer to provide on each floor of 
dressing-rooms external balconies with ready access 
from the rooms, and escape by ladders from the 
higher balconies to the lower ones ; this provision 
is in addition to the two broad staircases already 
mentioned, and not, as is frequently to be found, a 
mere makeshift instead of proper stairs. The sani- 
tary requirements of this part of the house are not 
overlooked. On each floor separate accommodation 
is given for males and females ; indeed, the architect 
has shown to a marked extent his desire to look 
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after the welfare of those whose lives are devoted 
to the pleasure of others and to their art. : 

As regards the stage itself, I have already said 
that it is an iron one, based on the lines of the old 
wooden stage, and I would at once add that as an 
adaptation of the principles of the German wooden 
stage in a different material, the Amsterdam stage 
is in many respects a model, and should serve as an 
example to engineers who have to deal with similar 
requirements. This is no instance of any attempt 
at radical stage reform, but simply of modernising 
and elaboration under the special difficulty of a 
want of depth for under-machinery, but otherwise 
very satisfactory circumstances. Manual Jabour 
has not been replaced by steam or hydraulics in 
this instance, and yet the design ranks well 
amongst the most modern conceptions of stage 
mechanism. It is, perhaps, a pity that the means 
of the Amsterdam institution did not allow of other 
motive power than that of manual labour, as the 
stage, in the hands of so able an architect as M. 
Jan Springer, would, with such assistance as Herr 
Lautenschlaeger always affords, have then no doubt 
been a masterpiece. Nevertheless, the stage, as it 
now stands, forming, as it does, an excellent example 
of iron stage mechanism on the lines of the old 
German wooden stage, will afford ample occasion 
for study, and a visit to Amsterdam will well 
repay those seriously interested in the subject. 

To commence the description of this stage, I 
shall, as before, adopt the simplest method of first 
referring to the stage floor. At Amsterdam the 
stage floor is divided up into numberless moving 
parts, upon a plan which at first appears most 
complex, but which with a little careful study is 
found to be on certain fixed rules of sequence, and 
these rules are based upon the arrangement of the 
wooden stage of German type. Commencing with 
the front of the stage, we have (see Fig. 215 on the 
two-page engraving) an ‘‘avant scéne” (I use 
the French term as being the most comprehen- 
sive) of slight projection, with its front line 
scarcely in advance of the proscenium frame. In 
the centre is the prompter’s box, as usual, the ap- 
proach to it being from the ‘‘mezzanine.” Im- 
mediately behind the iron curtain is the first 
movable portion of the stage, i.e, the two 
‘* chariot cuts,” which are used for the curtain 
wings (manteau d’Arlequin) so frequently re- 
ferred to in the preceding articles. Unlike many 
other examples of the two cuts, they run right 
across the stage, and do not merely extend as far 
as is necessary for the curtain wings to curtail the 
width of the proscenium opening. There is, how- 
ever, to my mind, no necessity for this new feature. 
After the second chariot cut is placed the first slider 
cut in a somewhat modified form, as is easily 
explained by the term ‘‘abnehmbarer deckel,” or 
movable lid, and the various ‘‘personen versen- 
kungen,” which are fitted with a number of small 
iron traps or “bridges,” the whole arrangement 
being not unsimilar to a series of English grave 
traps, if we had them placed in a row in the front 
of our wooden stages. The first ‘‘cassetten- 
klappen” (French, trappillons) next follow, and 
these are divided into six sections. Then are 
arranged a sequence of three chariot ‘‘ frei- 
fahrten” cuts, followed by the first large bridge 
(versenkung, grande rue). From this point the 
next four ‘ plans” or groups of traps are arranged 
on the same sequence, one chariot cut, one slider, 
three chariot cuts, one bridge. Two sliders beyond 
this completes the movable portions of the stage 
floor. There is a novel feature in the plan of this 
stage which I have not yet noticed, that is the 
‘*grosse boden versenkung.” This isa large portion 
of the centre of the stage flooring shown on the plan 
as being capable of removal to form an opening as 
deep as three ‘‘ plans” of the stage floor. By an 
easy combination the whole section can be sunk, 
and any furniture or scenery made to disappear in 
a minimum of time, and only one movement on 
the part of the engineer in charge. 

The whole of the stage floor is supported upon 
iron joists running from side wall to side wall of the 
stage, every joist supported by a number of iron 
stanchions. On top of the joists are wooden fillets, 
in which the sliders of the various traps work. The 
iron joists are not only supported by the stanchions, 
but are also built into the side walls, as well as 
having stout iron columns with box girders running 
from back wall to front wall at the line between 
the fixed portion of the floor at the sides (fester 
boden) and the movable portions in the centre of 
the stage. These columns, it should be observed, 





are in three tiers, and at the top of each tier is a 
box girder supporting the parallel girders of the 
first and second mezzanine (unterbuehne). The 
bottom column stands upon a mass of masonry and 
concrete below the cellar level. The intermediate 
stanchions, as will be seen in section, are likewise 
buried at their bases in large blocks of concrete, 
As will be gathered from the foregoing remarks, 
there are two mezzanine floors and a cellar level 
for the ‘‘under-machinery” below the stage, and 
the entire construction is in iron, the only wood 
being the stage floor itself, and the fillets below in 
which the sliding grooves are made. 

The first ‘‘ mezzanine” extends right across the 
stage from side wall to side wall, but the second 
‘* mezzanine ” is only constructed under the centre 
or working part of the stage, and to the right-hand 
side only. On the left-hand side the height is free 
from the cellar level to the underside of the first 
** mezzanine.” The left-hand is the working side 
of the stage, and here on the two ‘ mezzanines ” 
are placed the big wheels and crabs which work 
the whole of the under-machinery. As I have 
already remarked, the whole of the construction 
of this machinery is in iron, and hence the sections 
of everything being far smaller than wood scant- 
lings, there 1s far more space below the stage floor 
than has been met with in any of the other examples. 
On the first ‘‘mezzanine” are the ‘‘chariots” or 
‘*coulissenwagen,” the framework of which is braced 
ironwork with five sockets for the reception of the 
poles. These poles are also in iron ; there are two 
to each chariot, one of the two being provided with 
stepping pieces at the sides for the stage hands to 
get up and down for fixing the scenery. The 
** chariots”? run on metal wheels upon tramlines 
laid on the transverse iron joists of the first ‘‘ mez- 
zanine.” They are worked in the usual manner, 
being pushed along by means of manual power. 

The ‘‘cassettenklappen ” (French, trappillons ; 
English, sliders) are provided with a totally dif- 
ferent appliance for raising scenery to any I have 
yet had to describe. It will be remembered that 
in the previous examples, whether English, Ger- 
man, or French, this trap was always furnished 
with the sloat (French, cassette). In this case 
there is a long lightly constructed piece of iron 
framework extending across the stage to a distance 
somewhat wider than the proscenium opening. At 
the ends of this framework top and bottom are 
wheels or runners which glide upon upright rails, 
and these rails extend from the lowest cellar to the 
underside of the gridirons, so that the iron fraine- 
work can be raised or lowered any distance required 
within this space. A scene can therefore be 
fastened to the framework (gitter and cassettenzug) 
in the basement and raised up to fill the whole of 
the stage, and then subsequently be drawn upwards 
out of sight to the gridiron ; on the other hand, it 
can be lowered from the gridiron and disappear 
under the stage floor through the slider or cassetten- 
klappen. The ropes or wires which work this im- 
portant part of the machinery are attached to each 
end of the framework ; they run upwards by the 
side of the vertical guide rails to the ‘‘gridiron,” 
where they pass over pulleys and descend again to 
the windlasses and counterweights in the basement. 

The ‘‘bridges” (grosse versenkungen) which 
occupy the spaces of the ‘‘rues,” where heavy masses 
are raised, are also constructed of iron framing, but 
they support a wooden floor or platform. They are 
raised by means of ropes fixed at the sides which 
pass over pulleys immediately under the stage floor, 
and which are finally collected upon the big wheels 
in the first mezzanine. Upon working the crab the 
‘* bridges” are raised or lowered ; their weight is 
equalised by means of counterweights. 

The “‘ bodenversenkung”’ is also a framework «f 
iron running on wheels at the sides of vertical guide 
rails which extend from the stage level to the 
cellar. The manner in which this section of the 
‘*under-machinery ” is worked is by means of ropes 
fixed to the sides, which first pass downwards over 
pulleys in the cellar level and then up again over 
pulleys which lead them to the big wheels of the 
second mezzanine. . 

On the stage floor level next to the proscenium 
wall on the right-hand side is a lift to the flies for 
the flymen, and this is used for the rapid ascent 
or descent of the men in lieu of the usual fly ladders 
or staircase. The appliance is generally known as 
a flymen’s “express ” lift. Its contrivance is very 
simple, but very practical for the rough work of 4 
theatre, and is hence illustrated in detail (see 
Figs. 219 to 221 on the two-page engraving). 
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The ‘* personen versenkupg,” the equivalent of 
our English “‘ grave trap, is an iron structure 
worked entirely by counterweights in the manner 
ofour traps. Like the bridge, it is provided with a 
flooring of wood to fit with the opening in the stage. 

On the longitudinal section, Fig 214, will be seen 
the arrangement of the iron uprights or stanchions 
between the various traps. They are grouped 
closely together from the first mezzanine” level 
upwards. Here the “‘ chariots ” run between them. 
They are, however, placed farther apart to make 
room for the ‘‘sliders” (cassettenklappen) and 
‘bridges (versenkung). The groups of stanchions 
stand upon substantial iron bases on the “first 
mezzanine” level, below which the number of 
stanchions carried down is mostly reduced, so that 
there is considerably less inconvenience on account 
of supports when the cellar level is reached. 

There is another feature peculiar to this stage, 
that is, a sloping way at the back of the stage which 
is exposed by removing the last set of sliders. It 
is used for taking down scenery for storage or 
other purposes in the basement, and also bringing 
up horses when necessary. 

The counterweights, which are very numerous, are 
chiefly placed on the right-hand side of the stage, 
boxed in by iron trelliswork. Between the counter- 
weight boxes are two tall narrow openings in the 
side walls, which are used for removing the scenery 
into the docks on either side of the stage. The 
counterweights rise from the first ‘‘ mezzanine” 
level to the height of the ‘‘ gridiron” floor, and the 
ropes are worked over pulleys fixed just above the 
gridiron level. The counterweights for the cur- 
tains, it should here be added, do not descend 
lower than just beneath the floor of the first floor 
gallery, as these ropes are not so long as the others. 
The curtain only has to rise above the proscenium 
opening, and need not sink under the stage floor 
level, as the scenery does which is attached to the 
‘‘cassetten und gitterzug.” 

There are three tiers of working ‘‘ fly galleries.” 
the rails and floors of which are all constructed 
of ironwork. The first floor gallery is connected 
from side to side by an iron hanging bridge near 
the proscenium curtain. This bridge is slightly 
higher than the floor of the fly gallery, and the 
difference of level is overcome by means of four 
steps. It is frequently used for special illuminants, 
such as limelight boxes, and hence goes by the 
name of ‘‘beleuchtungs-bruecke.” At the back of 
the stage there is an iron staircase from the lowest 
fly gallery reaching to the gridiron level, and having 
landings at the two intermediate tiers. 

The second tier of flies has no connecting bridge ; 
it is placed near the first tier, which latter is slightly 
lower than the top of the proscenium curtain. The 
third tier is within a few feet of the gridiron floor, 
leaving a wide space between it and the tier below. 
This top fly gallery is provided with six hanging 
bridges spanning the width of the stage (lauf- 
bruecke), Like the other fly galleries and bridges, 
no material but iron is used in their construction. 

There is only one ‘‘ gridiron” level, which is at 
the same height above the stage as the principal 
girder of the roof trusses. ~No drums are used in 
working the top machinery, the whole of the 
movement of the ropes at this level being accom- 
plished by means of several series of pulleys at 
various heights in the roof. 

Each scene is suspended by means of four ropes 
running over four pulleys fixed on the gridiron 
floor (rollenboden). These ropes are then collected 
over a centre pulley in the middle of the top part 
of the roof, and-are thence taken down to the 
pulleys at the right and left hand side corners of 
the roof on to the pulleys of the counterweights. 
The working lines then descend to the flies and to 
the counterweights. There are separate pulleys for 
the curtain counterweights (portalzuege), which are 
placed slightly above the level of the gridiron. 

he pulleys for the lines which raise the ‘‘gitter- 
zuege” are fixed on a separate iron beam midway 
down the curved ribs of the roof. There are only 
eight of these, four on each side. The other 
pulleys are very numerous, and extra sets can be 
arranged for if necessary. 

The Amsterdam Theatre has a large number of 
special appliances, which materially assist the work- 
ing of the establishment, and among these a heavy 
stage lift, which has been placed at the rear of the 
Stage, proves to be of exceptional service. Though 
hot directly on the stage, I have added views (see 
Figs. 216, 217, and 218 on the two-page engraving) 
of this appliance, as, though its construction is of an 








elementary description, it deserves the attention of 
those interested in stage construction as a very 
satisfactory example for the rough work of stage- 
land, with dimensions which have been found to be 
most convenient for the class of ‘‘ properties,” &c., 
that have to be raised or lowered. The exact posi- 
tion of the lift will be seen from the plan of the 
Amsterdam Theatre shown in the second article of 
this series and already referred to. 
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One Hundred-Ton Buckton Testing Machine.— 
One of the largest and most interesting tests ever 
carried out on this machine was the testing of a cast- 
iron column 11 in. in diameter, 1} in. thick, and 


10 ft. in length (see Fig. 6, page 328). 


If such a 


column had been centrally loaded, the full power 
of the machine would only have been sufficient to 


apply about one-tenth of the breaking load. 


It 


was, however, loaded on the outer edge of a 
massive bracket cast on the column in exactly the 
manner in which it was intended to load similar 


ones in practice. 


It is an exceedingly instructive 


example of the utter folly of loading columns in 
this manner, a practice which, unfortunately, is far 
too common amongst architects, 

The lower end of the column simply rested on 
thick millboard, and was not bolted down in any 


way whatever. 


The place at which the load was 


applied is indicated by the arrow in the figure ; the 
result of thus loading it was the fracture immedi- 


ately under the bracket. 


The lower part was after- 


wards tested as a beam on 5-ft. supports ; test strips 
for tension, compression, and bending were after- 


wards cut from one of the broken halves. 


The 


results of the test were as follows : 
Sectional area of metal at 


fracture 


Modulus cf section at frac- 


ture ... 


Distance of point of ‘applica- 


34.3 sq. in. 
75.0 


tion of load from centre of 
column, neglecting slight 
amount of deflection when 


loaded 


Breaking load applied ab 


edge of bracket ... 


17 in. 
65.5 tons 


Bending moment on section 


when fracture occurred ... 


1114 inch-tons 


Compressive stress all over 


section when 


occurred 


Skin stress on the material 
bending, assuming 


due to 


fracture 


1 91 tons per eq. in. 


the bending formula to 
hold up to the breaking 


point 


Total tensile stress on mate- 


rial due to combined bend- 


ing and compression 


Total compressive stress on 
material due to combined 


bending and compression 


Tensile strengthof material 
as ascertained from sub- 


sequent tests 


Compressive strength 


material as ascertained 


from subsequent tests 


1485 os 
8 ws 
16.76 5 
= 8.45 5 oy 
30.4 ” ” 


Thus we see that the column failed by tension in 
the material on the off side, i.c., the side remote 
from the load. The following are the results of the 
bending test of the lower half of the column : 


_ ate waa aay 
odulus of section at frac- 


ture ... 


Breaking load in centre : . 
stress on material, 


Skin 


5 fo. 


78.6 
67.9 tons 


assuming the beam for- 


mula to hold up to the 


breaking point 


Modulus of elasticity of 


12 96 tons per sq. in 


material calculated from 
deflections in the bending 


* experiment .. 


Breaking load in centre of 
bar cut 


a 2 in. by 1 in. 


.. 9,510,000 lb. per sq. ir. 


from column on a 3 ft. 


span... pe ree 
Deflection in centre... 


2347 Ib. 
0.32 in. 


It is much to be regretted that no measurements 
of the surface strain or deflection were taken during 


the original test. 


Such measurements were dis- 


cussed, but it was considered to be too dangerous 
for the observers unless elaborate precautions were 
taken to prevent injury from flying pieces at the 
time of fracture. A stout timber pole, with plenty of 
play, was placed down the inside of the column in 


order to prevent the body of the column from fall- 
ing when broken. The test went off without a hitch, 
and failure occurred within about 3 tons of the 
estimated breaking load. 

If the column had been centrally loaded, it would 
probably not have broken below 1000 tons; thus the 
uncentral loading reduced its strength in the ratio 
of about 1 to 17. 

We understand that Professor Goodman is now 
engaged on a long series of tests of cast-iron 
columns, both centrally loaded and loaded on 
brackets, also with columns having concentric and 
eccentric cores. As the research is far from being 
complete, he does not wish at present to publish 
any of his results. As an example of this method 
of investigating the stresses in columns, we give 
the results of one of the tests. Special extenso- 
meters, which we shall describe shortly, are placed 
on the four sides of the column; as the load 
is applied they all indicate the amount of 
compression in the material to the nearest 


‘aw in. At first all four instruments show very 


nearly equal compressions, but as the column bends, 
the instrument on the convex side A indicates a 
diminishing compression and ultimately tension, 
whereas the instrument on the concave side C shows 
a rapidly increasing compression. The two other 
instruments D, B each show approximately the 
same amount of compression ; these surface strains 
are graphically indicated in Fig. 7. In addition 
to the surface strains, accurate measurements of 
the deflections to the nearest ;)55 in. are taken in 
two directions at right angles; the two readings 
are then combined by the parallelogram law, and 
the exact position of the centre of the column 
at each load is obtained. The curve showing 
the direction in which the column moved is also 
shown full size (see Fig. 8). The figures on the 
curve indicate the load corresponding fo each 
position. It will thus be seen from the diagram 
that this column brcke at 62.45 tons, the maxi- 
mum load it ever carried being 64.6) tons, but as 
the deflection increased, the load went back (Fig. 9). 
When near the breaking point, the strains and 
deflections are read from a distance by the aid of 
a telescope. The column in question was 34 in. in 
external and 2} in. in internal diameter, the total 
length being 9 ft., and ends flanged 8 in. in diameter, 
but not bolted down. 

From the data obtained in such tests, a great 
many interesting results have been obtained ; but 
at the present it is somewhat premature to say 
more with reference to them. 

In order to show in the clearest manner possible 
the resultant stresses in materials subjected to 
combined bending and direct stresses, experiments 
are carried out on a wide test-bar shown in Fig. 10. 
The load is applied at various distances from the 
centre of gravity of the section, and the surface 
strain at the two edges is measured by extenso- 
meters, from which the stress is easily calculated 
when the modulus of elasticity of the material is 
known. The strees can also be calculated by taking 
the algebraic sum of the stress due to bending and 
the direct stress. The details of euch calculations 
are to be found in all elementary text-books ; it is, 
therefore needless to go through them at this stage. 
The results of one test may, however, be of inte- 
rest. The modulus of elasticity of the material 
was 12,940 tons per square inch. 


Tesi by Messrs. H. T. Starrs and J. Oddy, Second- 

















Year Students, 
\Stress Calculated 
3train Measured ona | from Measured |COmbined Bending 
Load| Length of 10 Io. Strain. ‘beaut 5 
Tons = , fe 
x 7] x y x y 
tons in. -| | | 

Loaded at A A. 
5 0.0012 | Zeo 1.55 | Zer> | 1.61 0.00 
10 | 010 |  ,, Si) oe 0.01 
15 | 0.0037 . 470| ~ | age 0.01 
2) 0.0049 52 “ty 9 ee 6 42 0.02 
25 0.0061 3 P06 fice 8.03 002 
30 | 0.0075 ja 9.70! » | 9.64 0.03 

Loaded at B B. 

{ D. } | 

5 '—00003 0.0016 —0.89| 2.07; —0.44 2.05 
10 |— 0.0007 | 0.0081 —091| 401) —0.88 4.10 
165 |— 0.1010 | 0.0047 —129|} 608) —1.23 | 6.16 
20 |— 0.0014 | 0.0063 | —1.81 815 | —1.77 | 82 

Loaded at CC. 
3 0.0015 |— 0.C008 1.94 | —103 1.95 | —0.98 
6 0.0030 — 0.0014 | 38.88 —1.81 3.90 | —1.97 
9 0.0048 — 0.0022 | 5.56 | — 2.85 6.85 | — 2.95 

















In every case the — sign indicates compression. 











(SEPT. 11, 1896, 








ENGINEERING. 

























C 
2 
9 
nw 
VF 
& 1 
» 
o = 
7% &€ 
« 
te 
9 
4 gozs 


3920 r 











25 } 
Succi Ob 









— 


THE TESTING LABORATORY OF THE YORKSHIRE COLLEGE, LEEDS. 


(For Description, see Page 327.) 
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Centre of Column at 
the load indicated 










rs) Oa: 8 
S 07s ~ ke ) e 
Fig 9 


5 
5 


TICN ['N MIDDLE 
* 


02s 


° 
Or 
T 











CrLEes 
SNIVYLS 4 


5 








=995.0) (3620.k) (9626.G,) 








we oe ae | 
40 50 60 70 TON3 
>. & S. 
$ & STRAINS 
T 1 











IS as 
Meare 





ane hd 
































Sept. 11, 1896.] 


ENGINEERING. 


329 








— 


THE TESTING LABORATORY OF THE YORKSHIRE COLLEGE, LEEDS. 






($360) | gaps 1-25 TONS 








(ZZ 


Cc 
Pp 


YL eedaddaaacddadaaaiaadde 








(3626.R) 


To further illustrate the effects of combined 
tension and bending, experiments are carried out 
on hooks ; those shown in Fig. 11 are standard 
railway drawbar hooks, The results of the tests 
were as follows : 


Tests OF Hooks py Messrs, TERRY 














- 























for well-known reasons the breaking load of a beam 
is always greater than the value calculated on the 
assumption that the beam formula does hold up to 
the breaking point, which will account for the high 
breaking stress in the hook. 


AND Sat, Szconn- YEAR STUDENTS. 
































Ses bos | Pd ° { r) a o is 3 3 =] | “sto ~ 
mis is : 2 |B : B 3883 £2: “32 | g | 8 
86 3 dds oO Ss nee = = sa™~S | Hee | w ) 
ae | 8 | s= ° a | of= F3 2 Ag | eee ge £ =a 
we | £ | ws 2 | sag 4 2» 84 | wee | 88, n & 
ea i=. | of | 8, ga | BBa | g £; 8282 | Bes 4e4./ g | ge 
Se | a8 g ag ka | 28 | Ag Sfa | Sim lun S cP 
as i|3se | °2 2 se | ges S. a} = :| Ss 06m 2 ‘a 
So | es | $ oo as | 88 a+ ga 20 at) Ax  3°de 8 aS 
Th e 33 as a - 3 38 | a Bans? - | ° Sees - 37 
so) 83 #3 | £8 | g3 | $ea-| 3a | FS gafec| Sem | 2a8a) 3 | HS 
a =" ie n™ a= | ge8-| 3 me) ee Bo? oe wm? 
| elas, el 

| €q. in tons tons per | tons per | tons tons per | | 

eq. in. sq. in. | sq. in. 
3.93 | 7.00 | 25.87 3.69 19.1 | 22.79 45.84 6.64 33.8 40.44 | 18,30 21.58 100 
4.05 | 699 | 95.14 | 38.60 17.8 | 21.40 45.15 | 6.46 31.9 48.36 | 17.39 | 23.68 | 12.5 
8.58 | 6.10 23.00 | 8.77 18.5 | 22.27 49.59 | 8.14 39.4 47.54 16.34 20.25 51 

| | 














__ It will be noticed that the stress in the material 
in the hook is much higher than in pure tension. 
In the case of the elastic limit this is probably due 
to the great difficulty in detecting the exact load at 
Which permanent set occurred. It was determined 
id making centre spots on the point and on the 
ody of the hook, A pair of dividers held on these 
Spots showed when the hook began to open visibly ; 
the load at which this occurred was regarded as the 
a limit. The beam formula of course ceases 
hold after the elastic limit has been passed, and 





The distance of the line of pull from the centre of gravity of the section was 2 ft. 9 in. 


In a series of tests on the capping of wire ropes 
at the Yorkshire College it was found that none of 
the cappings supplied by the makers were at all 
satisfactory ; most of them gave way at about one- 
half the breaking load of the rope, when taking 
the strength of the rope as the sum of the strength 
of the wires tested individually. After several 
experiments it was found that the method shown 
in Fig. 12 was the only really satisfactory method 
of making the strength of the cap approximately 
equal to the strength of the rope, and, moreover, it 





Fic. 








18, 


possesses the great advantage of permitting short 
lengths of rope to be tested. The rope at the top of 
the figure shows the first stage in the preparation. 
Before cutting off a sample length from the bulk of 
the rope, itis tightly bound with wire at about 
6 in. from the end, and then cut off. The specimen 
is then tightly served with tarred band from end to 
end, in order to keep the strands in their proper 
position. The ends are then frayed out, and the 
end of each wire turned over ; each end of the rope 
is then put in boiling caustic soda to remove tar 
and grease, thoroughly washed in hot water, then 
Tests of Wire Rop:. 


Extension per Cent. 


Breaking | Sum of 














| Tensile on 10 In. 

Load of | Strength Strength | styength 

Rope. | of Wircs. Pe. | of Wires, ——_—_—_—_ 

Wircs Rope. 
tons tons percent. tons per | 3.8 
. “ €q. in. | 40 
.48 4 | 42 

650 | f 6.98 on7 | $42.06 7 | as 
18.48 ' 96.2 3.8 
sag | 19.22 see | } 97.08 1.80 
27.75 28.80 96.4 122 95 1.31 

9 26 9.91 93.4 34.50 
19.70 20.8 ; 94.5 39.50 





dipped in “‘ killed spirits,” i.e., chloride of zinc, and 
afterwards in molten solder ; each wire then gets 
tioned. The ends are then put into split conical 
dies, and an alloy, consisting of lead, tin, and anti- 
mony, is cast round it, which completes the capping 
process. The rope is then pulled apart in the 





testing machine, the ends being held in conical dies 
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corresponding to the metal ends. The method is, 
of course, costly, but it is thoroughly efficient, as will 
be seen from the tests given on the preceding page. 
In Fig. 13 we show some wrought-iron double 
eyes that were pulled apart, some in their natural 
condition, and some case-hardened. The diameter 
of the pin in every case was 1.6 in., and the total 
section of the metal through the double eyes 3.4 
square inches. The results were as follows : 


Tests of Eye-Bars. _ 


| Tensile Stress 








| Shear 
—— Stress on through Double * Remarks. 
a Pin. Eye. 
a | 
ton 
BL 58 12.89 15.17 Not case-hardened, Failed 
6003 | ae ope | ~ 4 ee eye in front 
46.00 11. t le 
57.€5 14.41 16.96 | Case hardened, Failed 
65.23 13.81 16.24 by shearing the pin. 


These tests corroborate similar tests made on eye- 
bars for bridges, viz., that such bars are liable to 
burst through in front of the pin, and that for 
equal strength in every direction, the metal should 
be thicker in the front than at the sides of the pin. 

The following tests of the crushing strength of 
hard steel balls, such as are used in bicycle bear- 
ings, may be of interest. ; 

The dies between which the balls were crushed 
were extremely hard steel, the balls, however, 
slightly indented them. 

Tested by Messrs. Wales and McLaughlin, First- 
Year Students, 


Number of Diameter of Crushing 
Balls. Ball. Load. 
in. tons 
1 0.250 6.60 
1 0.250 2 98 
1 0.250 6.10 
3 0.250 9.45 
3 0.250 480 
1 0.312 8.10 
3 0.312 13.40 
1 0.375 9.34 
8 0.375 12.70 
1 0.500 16.00 
2 6.500 15.70 
8 0.500 30.46 


The results are very irregular, especially where 
more than one ball is tested at once, probably due to 
them not getting fairly bedded. In Figs. 14 and 15 
we show some stress-strain diagrams of aluminium 
in both tension and compression. They are inter- 
esting chiefly on account of the extraordinary 
behaviour of the metal. The crosses show points 
of observation from which it will be seen that the 
metal yields by fits and starts. Professor Good- 
man some years ago pointed out that delta and 
other alloys that contain iron also give serrated 
stress-strain diagrams. Curiously enough, this 
sample of aluminium also contained a small amount 


of iron. The composition was : 
Per Cent. 
Aluminium 99.75 to 99.25 
Silicon ... 0.15 ,, 0.50 
Tron 0.18 , 0.25 


These figures are taken from the little handbook 
on aluminium published by the Aluminium Supply 
Company, of Manchester, from whom the metal 
was purchased. 

In the case of the tension specimen the elastic 
curve was obtained by an extensometer which reads 
to ; 5 000 in. The strain readings after the elastic 


limit were taken with fine dividers from two small 
centre points on the bar originally 10 in. apart. In 
the compression specimen the strains were mea- 
sured directly from the faces of the hard steel dies 
by means of a micrometer gauge. In addition to 
the diagrams it may be of interest to give the 
exact figures observed (see annexed Tables). 

The reason why the load readings in the above 
Table are given at irregular intervals will be evi- 
dent from an inspection of the diagram. Many 
more readings were taken, but only those which 
occurred immediately after the specimen began to 
show a sudden strain are given. The specimen did 
not break in compression, but simply flattened down. 

The extensometer used for taking the elastic 
strains was devised by Professor Goodman ; a view 
of it is shown in Fig. 16. It is by far the simplest 
form of instrument used for this purpose, and yet 
is accurate to within 16005 in. in the British Asso- 
ciation tests of such instruments. The results ob- 
tained by this were roughly a mean of those ob- 
tained by the more elaborate instruments of Unwin, 
Ewing, Kennedy, and Capper. From the illus- 
tration it will be seen that it consists essen- 


tially of a 100 to 1 lever moving over a graduated 





Tests of Aluminium made by Messrs. R. C., E., 
and F. Middleton, Second- Year Students. 


Original diameter a6 1.000 in. 
Area... eo on ee .. 0.7854 square inches. 
Final diameter at fracture .. ow 0.538 in. 
Area... on ee we . 0.227 square inches. 
Reduction in area oe 71.2 per cent. 
Elastic limit .. .. 2.29 tons per equare inch. 
Maximum stresa ee .. 7.38 ” 
Extension on 10in. .. 14.8 per cent. 























Modulus of electricity . 4,250,000 Ib. per eq. in. 
Exten- Exten. Exten- | Exten- 
Loads} ‘gions, 4848) ‘sions. |%°948 | sions. Loads | ‘sions. 
tons | inches | 
0.1 0,0004 1.6 0.0052 3.1 0.15 4.6 0.40 
0.2 0.0006 1.7 0 0092 3.2 0.18 4.7 0.49 
03 0.0010 1.8 0.0182 3.3 0.18 48 | 0.49 
0.4 0.0013 1.9 9.0190 3.4 0.18 49 | 0.56 
0.5 0.0016 2.0 0.0385 3.5 0.23 6.0 0 65 
06 0.0019 2.1 0.0390 3.6 0.23 5.1 | 0.62 
0.7 0.0022 2.2 0.05 3.7 0.26 6.2 | 0.62 
0.8 0.0025 2.3 0.06 3.8 0.26 5.3 0.77 
0.9 0.0028 2.4 0.09 3.9 0 27 64 | O77 
10 0 0031 2.5 0.09 4.0 0.27 6.5 | 591 
1.1 0.0034 2.6 0.13 4.1 0.31 5.6 1.14 
1.2 0.0037 2.7 0.13 4.2 031 6.7 | 1.14 
1.3 0.0040 2.8 0.18 4.3 0.31 5.8 1.48 
1.4 | 0.004 | 2.9 | 0.15 4.4 | 0.40 |Broke| 
1.65 | 0.0017 | 30 | 0.15 4.5 | 0.40 | 
| 

















| 
| 


Compression Test. Tested by Messrs. Child, Moys, and 
White, Second- Year Students. 




















Length ° ° . ee oo 1,968 in, 
Diameter... oe oe ee oe ~ 0.938 ,, 
Area .. oo ° . oe . 0.691 eq. io. 
: a4 re , 
Oo @D QD 
F $ £ | s Zi 3 
Siti -m 18) 8 teal 
a 4 a mA} ow | n 
0 | 1,963| 7.45-8.40 | 1.645 |10.50-10,82! 1.340 | 
6.00 | 1.940 | 8.40-8.80 | 1.565 |10.82-11.30, 1.316 | 
6.00-8.20 | 1.920 | 8.80-9.34 | 1 600 |11.80-11.63 1.290 | 
6.20 6.65 | 1.876| 9.34-9.71 1.450 11.63-12.00 1 240 | 
6.65-7 00 | 1.800 | 9.71-10.10 1.420 |12.00-12 10) 1.213 
7.00-7.45 | 1.715 |10.10-10.60 1.880 | | 





scale. The instrument is clipped by pointed screws 
to both sides of the specimen in order to correct 
for any slight bending that may occur when the 
load is applied. As elastic measurements rarely 
exceed ;},5 in. in amount, the spring of the frame 
and the obliquity of the pillars which transmit the 
movement from the screw clips to the lever is quite 
a negligible quantity, but even if they were not 
they would be eliminated in the graduation of the 
instrument, which was done on a Whitworth’s 
measuring machine reading to 7000 in. A slight 
modification of the instrument shown is used for 
measuring the surface strain of columns and other 
members of structures. 

The civil engineering students of the college 
every year go through a special series of tests of 
bricks, brickwork piers of various heights, loaded 
both centrally and out of the centre, concrete beams, 
&c. Amongst the most interesting of the tests re- 
cently made are those of some segmental brickwork 
arches of 4 ft. clear span and 1 ft. rise (see Fig. 17), 
the thickness of the arch ring being half a brick, 
and the width one brick. The bricks were all laid 
in 3 to 1 Portland cement mortar, on a wooden 
centring, which was gradually released as the 
mortar hardened, and left about an inch clear of the 
intrados when the arch was tested in order to keep 
the bricks in place for photographing. The skew- 
backs were specially designed castings, rigidly 
bolted to the beam attachment of the testing 
machine. The general arrangement will be seen 
from Fig. 18, which will be clear to any one 
familiar with the Buckton testing machine. The 
results of the tests were as follows : 


Tests of Brick Arches, by Messrs. Battle and Charlesworth, 

















Third- Year Students. 
Number} Load Crushing 3, 
of Test.| Applied, Load. REMARKS. 
tons | 
1 | Centrally 60 jae ring of brickwork, joints 
disturbed before testing. 
2 . 7.3 |Single ring, quite sound before 
testing. 
3 ss ; “RS = ring, with concrete back- 
ing. 
4 Je | 13.7 Two rings of brickwork; when 
tested the upper ring separated 
from lower, bricks tilted as in 1 
| and 2, then inner ring tilted. 
5 |Evenly at) 25.8 (Single ring, loaded by girders as 
three shown to evenly distribute the 
pointe load. 











In test No. 1 the disturbance of the joints was 
accidental ; the difference in the strength of Nos. 1 
and 2 was probably due to tension in the joints in 
thesecond case. It was anticipated that test No. 3 
would have given a much higher result than it did. 











It will be seen from the diagram that the bricks at 
the crown simply sheared through. 

Test No. 4 shows that two rings are roughly twice 
the strength of one ring. Bonding of the two rings 
would probably have materially strengthened the 
arch. 

Test No. 5 illustrates well the importance of 
evenly distributing the load on an arch. 

It is premature to draw conclusions from such a 
small number of tests. Further tests will shortly 
be made. All the above tests gave higher results 
than theory would indicate. 

The bricks of which the arches were made 
crushed at loads varying from 55 to 63 tons when 
bedded in plaster-of-Paris, and from 40 to 44 tons 
bedded on soft pine, but even short brick work piers 
of the same bricks and mortar only carried about 
one-half of the above loads. 





THE FRENOH NAVAL MANQUVREs, 

THE annual manceuvres of the French Navy have 
recently terminated, and it is now possible, within 
certain limits, to give a detailed account of these 
very interesting operations, which were conducted 
partly in the Mediterranean and partly on the 
open sea. It is always instructive to follow closely 
experiments of this nature, as it enables conclusions 
to be drawn as to the efficiency of certain types of 
vessels, as well as of the incidents, and too often 
the accidents, that are inseparable from naval 
operations on a large scale. 

It had been announced that the manceuvres in 
the Mediterranean were this year to be of unusual 
importance, because it was the intention to bring 
into service the active ships of three divisions ; 
the reserve squadron; the mobile defence of 
Toulon ; and the similar defence of Corsica; a pro- 
gramme that involved the participation of 50 vessels, 
In the actual plan all these conditions were carried 
out, and the forces selected to take part in the 
operations, included the active squadron, the 
reserve squadron of the Mediterranean, the 
division of the Ecole de Guerre, which had 
been attached to the active squadron since July 6; 
three sea-going torpedo-boats, that had been mobi- 
lised at Toulon, also joined the squadrons, which 
included not only the mobile defences of the fifth 
arrondissement of Toulon, but also those of Algeria 
and Tunis. The contingent from Algeria in- 
cluded five torpedo-boats held in reserve from 
July 22 to 30. The men of the reserve, called up on 
July 6, had to embark on the 8th at the latest, 
and were to be discharged on August 1, at the end 
of the operations. 

As is usually the case, the programme of the 
manceuvres was divided into three periods. The 
first, lasting from July 9 to July 15, was to be 
entirely devoted to preliminary exercises and to 
firing trials ; the chief command was entrusted to 
Admiral Gervais, but each squadron was commanded 
by its respective chief. The active squadron had 
for its centre of operations the harbour of the Iles 
d’Hyéres, and the reserve sqadron was stationed 
off Corsica. According to custom, work was entirely 
suspended on July 14, the French national féte-day, 
one of the squadrons returning for the day to 
Toulon, and the other to Ajaccio. The second 
period commenced on July 15, and concluded on 
July 21; this comprised the evolutions at sea, 
combined with the mobile defences of Toulon 
and Corsica; the two squadrons then united at 
sea on the 18th; two days were devoted to the 
manceuvres of the combined naval forces, after 
which the various ships returned to Algiers, Phillip- 
ville, or Bone, to take in stores. The time between 
July 25 and 30 was occupied with the third and 
last portion of the mancuvres, and this was 
naturally the most interesting period. The two 
admirals of the two opposing and belligerent fleets 
directed the operations in person, the flight and 
pursuit taking place for the most part in that por- 
tion of the Meditation between the Balearic 
Islands and the coast of Algeria. The details of 
these evolutions were, of course, maintained a 
secret, but it was known that the torpedo-boats of 
the mobile defence of Corsica, as well as those of 
Algeria, had a rendezvous off the shores of Provence, 
and were held in readiness to attack the hostile 
squadron under the orders of the Chief of Marine in 
Corsica. The ships forming the reserve were, 
according to arrangements, to return to Toulon on 
August 1 to disembark their crews. ‘ aS 

At the risk of appearing somewhat tedious, it 18 
necessary to enumerate the names of the principal 
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vessels taking part in the operations. During the 
first period, the ships composing the active squadron 
were as follows: The ironclad Brennus, carrying 
the flag of Vice-Admiral Gervais ; two other iron- 
clads, the Marceau and the Amiral Baudin; the 
cruisers, Amiral Charner, the flagship of Rear- 
Admiral Fournier ; the Bugeaud, the Wattignies, 
the d’Herville ; with these were the seagoing tor- 
pedo-boats, Flibustier and Eclair. In the second 
division came the ironclads Devastation, carrying 
the flag of Rear-Admiral Pottier, the Courbet, and 
the Redoutable; the cruisers Latouche-Treville, 
Suchet, Faucon, and Casabianca ; with the seagoi 

torpedo-boats Sarrazin and Tournante. The thi 

division comprised the ironclads Magenta (Admiral 
Slane’s ship), and the Neptune; the cruisers 
Chanzy, Tronde, and Vautour; the oing 
—e Levrier and Kabyle, and one of the 
mobilised torpedo-boats. The reserve squadrons 
was separated into two divisions. The first was 
made up of the ironclads Amiral Duperré, the 
flagship of Vice-Admiral Culverville, and the 
Caiman ; the cruisers Cécille and Lalande ; the sea- 
going torpedo-boats Léger and Audacieux; and 
one mobilised torpedo-boat. The second division 
comprised the ironclads Friedland (Rear-Admiral 





Turquet de Beauregard) and the Terrible ; the 
cruisers Sfax and Milan ; the torpedo-boat Orage, 
and one of the mobilised torpedo-boats. Fuller 
particulars of the ironclads and cruisers are given 
on Tables I. and II. 

During the second period the entire force was 
combined into one fleet, in four. divisions, as 
follows: The first division corresponded to the 
first active squadron, with the Sfax, the Milan, and 
the Chanzy, replacing the Bugeaud and the Wat- 
tignies, which were shifted to the positions of the 
Suchet and the Faucon, together with the other 
elements of the second division of the active 
squadron already mentioned. The third division 
included the Amiral Baudin, the Caiman, the 
Friedland, the Suchet, Faucon, Levrier, Kabyle, 
and the Audacieux. The fourth division included 
all the remaining ships, and only one torpedo-boat, 
the two others available being placed under the 
special orders of Admiral Gervais. 

During the third period, when the whole force 
was divided into two hostile fleets, the organisa- 
tion of each was carefully considered. Here the 
two divisions of the squadron A corresponded in all 
respects to the two first divisions of the active 
squadron, in the first formation, In squadron B the 





first division was formed by the Amiral Duperré, 
the Terrible, Friedland, Caiman, Cécille, Sfax, 
Milan, Léger, Audacieux, and Orage ; the remain- 
ing vessels constituted the second division. 

Some days before the commencement of the 
manceuvres some rather serious mishaps occurred . 
to certain of the ships that were intended to take 
part ; thus the Friedland, during a trial, had to be 
stopped several times on account of trouble with 
her engines ; the screw shaft bearings of the Charner 
heated, and had to be replaced ; on the Tronde it 





was stated that the boiler tubes were defective, 
All these and other mishaps were in due time 
set right, and the usual preparatory details were 
carried out, of disembarking superfluous stores, and 
taking the reserve crews on board. The three 
torpedo-boats had been mobilised at the desired 
time, that is to say, the Chevalier, the Agile, and 
the Aventurier, this latter replacing the Ouragan, 
the trials of which had been unfortunate ; on the 
other hand, the Bugeaud arrived in time only to 
take part in the second series of the manceuvres. 
In accordance with the programme, the two squad- 
rons quitted Toulon at nine o’clock on the morning 
of July 9; the cruisers of the Ecole de Guerre led 
the way, followed the active squadron, while the 
reserve section brought up the rear; the Neptune, 
which was on duty at Crete, and the Levrier were 
absent. After a series of evolutions to the south 
of the Ile de Porquerolles, the active squadron 
formed in two lines, under the orders of Admiral 
Gervais, and steamed for the narrow channel lead- 
ing to the harbour of the Iles d’Hyéres. One of 
the columns consisted of the ironclads, the other 
of the unarmoured vessels; in this order, and with 
the last-named column to the right, the squadron 
passed through the channel and doubled the Point 
d’Esterel (see ENGINEERING, vol. lxi., page 37), and 
anchored in the Bay of Badiner about half-past 
10 a.m. The vessels had been preceded by the 
torpedo-boats, several of which had been already 
despatched with a force of torpedoists to land and 
carry on certain experiments, notably the destruc- 
tion of a length of railway. The squadron was 
soon put in movement again ; the lighter vessels 
left by the small channel, and turned towards 
the east, while the rest of the squadron took 
the southern passage, and joined company outside. 
That afternoon was devoted to evolutions, after 
which the vessels returned to the anchorage in two 
columns, After dark, practice was made with 
night signalling, whilst the Tronde,. the Vautour, 
and the Faucon left in the darkness for the pur- 
ae of simulating a bombardment on Toulon, 
andol, and la Ciotat, which were defended by the 
mobilised torpedo-boats. On Friday, the 10th, the 
fleet left the harbour to commence the execution of 
a complicated programme ; this was an attack and 
bombardment of the Iles d’Hyéres by the hostile 
squadron, which arrived to the south of the main 
channel without any preliminary reconnaissance, 
the assumption being that the Admiral had pre- 
viously learned what were the best points of attack. 
The ironclads of the second division, strengthened 
by the Chanzy, proceeded to attack Porquerolles 
and Giens, whilst the third division, with the 
Marceau [and the Amiral Baudin, had for their 
objective the fortifications of Leoube-Bregangon ; 
meanwhile, the other ships occupied themeelves 
with Port-Cros. The vice-admiral commanding 
was on the Brennus, ready for action, if occasion 
arose ; the cruisers were disposed for look-out 
duty, within signalling distance. Each group of 
ships was admirably handled, and carried out the 
duties prescribed for them in the imitation bom- 
bardment. At 2 o’clock the vedettes signalled the 
supposed approach of a hostile fleet from the south, 
and from the Brennus the signal was given to 
abandon firing and close up in two columns; in this 
order the fleet returned to its anchorage. Prepara- 
tions were then made for the torpedo night attack, 
an operation always of great interest, on account of 
the efforts of these boats to approach the large ships 
without being seen. The conditions were particu- 
larly unfavourable for the attack, because it was a 
dead calm, with a clear and starlit night, so that 
objects on the water were visible at a long distance. 
Every precaution had been taken in advance, on 
the ironclads as well as om the torpedo-boats, fires 
and lights being carefully masked. It may readily 
be imagined that under the circumstances the 
attack failed; and, in fact, five rapidly delivered 
assaults were without any result. The torpedo- 
boats darted out from all sides; from the shore, from 





Badine and Porquerolles; several] times they re- 
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peated the attempt, but on each occasion they were 
discovered by the beams from the electric projec- 
tors ; their approach, indeed, was sufticiently audible 
to give time for the machine guns to (theoretically) 
sink them, before they came within striking distance. 
But the Kabyle saved the reputation of the minia- 
ture fleet, by torpedoing effectually a vessel of no 
less importance than the Brennus, the Admiral’s 
flagship. 

The following day was devoted to a variety of 
marouvres. Dummy torpedoes were discharged 
against the ships ; after this a torpedo drill took 
place, under conditions as nearly as possible ap- 
preaching those of actual combat. The first divi- 
sion of ironclads formed in line with the torpedo- 
boats, and advanced at top speed on the ironclads 
of the second division, also closed up in line; a 
furious — fight ensued as the two lines 
approached each other, and when near enough, the 


ironclads of the first division bore to one side, 
training all available guns on the enemy, and at 
the same time unmasking their torpedo-boats, which 












TronciaD SQuaDRON STEAMING IN SINGLE Fine. 


advancing to within firing distance, discharged 
their torpedoes against the hostile line ; many of 
the torpedoes were effective. The first part of the 
programme was completed by the return of the 
ships to Toulon after all the prescribed manceuvres 
had been admirably carried out. As for the torpedo- 
boats, Admiral Gervais abandoned his usual plan 
of running them at a low speed, and to the rear of 
the ironclads ; they were navigated independently, 
under the control of a torpedo despatch boat. 

It will be remembered that the reserve squadron 
quitted Toulon at the same time as the active fleet ; 
it steamed to Corsica, and in conjunction with the 
vessels of the mobilised defence, it went through a 
series of exercises very similar to those already 
described, returning each evening to the anchorage 
at Ajaccio. Unfortunately an accident occurred at 
this time to a torpedo-boat, which was wrecked by 
coming into collision. The squadron was about 40 
miles from Ajaccio, and was proceeding with 
masked lights in single file, at a speed of 12 knots, 
and the Admiral had signalled the Audacieux to 








steam}twice around the fleet during the night, and 
report if all the lights were invisible. The tor- 
pedo-boat carried out this order at a speed of 18 
knots, and was completing its second round when, 
steering so as to astern of the Sfax, it sighted 
another eeignite hans (the Chevalier) about 60 
yards distant. The officer in command of the 
Audacieux reversed the engines of his boat, but it 
was too late, and he ran into the broadside of the 
Chevalier, which would have been cut in two 
but for the protecting belt of steel and hard wood. 
The bow of the Audacieux was stove in, but 
the boat was kept afloat by the ejectors and tke 
plugging apparatus, with which it was hoped to 
keep the forward bulkhead water-tight. Mean- 
while the Sfax had taken the boat in tow by the 
stern, to relieve the water pressure forward. The 
bulkhead yielded, however, and as the boat was 
settling down by the bow, it was necessary to cast 
off the tow-line, and allow her to founder. Fortu- 
nately there was no loss of life, but the Audacieux, 
though not a new vessel, was very highly regard d. 
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She was launched by the Forges et Chantiers de la 
Mediterranée in 1889, and was 138 ft. long, with a 
displacement of 103 tons and a speed of 18 or 19 
knots. Asto the Chevalier, she was saved by the 
hard wood and stout angle-belt ; she was towed to 
Ajaccio, and temporarily repaired to enable her to 
steam to Toulon, escorted by the Milan. The 
Chevalier was built by Normand, of Havre, and is 
the fastest torpedo-boat in the French Navy, except 
the Forban, 
(Zo be continued.) 





THE IRON AND STEEL INSTITUTE. 

Tue second meeting for this year of the Iron 
and Steel Institute commenced on Monday, 
August 31, under the leadership of the President, 





Sir David Dale. As we have already announced, 
this year’s autumn meeting was decided to be held 
at Bilbao, and at the time of writing the programme 
has been partly carried out. The Iron and Steel 
Iustitute has always been enterprising in regard to 
its autumn meetings. The expedition made to the 
United States was a notable venture for a society of 
this nature, whilst the visits made to various parts 
of the Continent have emphasised the international 
character of the society. 

The present expedition, so far as it has gone at 
the time of our writing, at any rate, appears to be 
no less successful than those which have pre- 
ceded it, although, in some respects, a trip to 
Spain presents more difficulties than those to larger 
centres where accommodation for travellers is more 
fully organised. The Council early recognised 





this, and determined to adopt the novel expedient 


| of chartering a large ocean liner which would not 


only convey members and their friends to the place 
of meeting, but would serve as a floating hotel 
throughout the meeting. Such an arrangement is 
naturally costly. Provincial meetings are, of course, 
a source of expense to any society. That is a 
matter perfectly well understood. If this be true 
of provincial meetings at home, it is still more 
so of foreign meetings, and doubtless the Spanish 
trip of this year will result in an additional call 
on the reserve of the Institute. We think, how- 
ever, that members who have not taken part in the 
expedition will recognise the wisdom of holding a 
meeting at Bilbao. It is not only that it is by far 
the most important source of supply for the raw 
material of one of our most important industries, 
but there are signs that Bilbao is awakening to the 
fact that it can use its own ore on the spot, and 
thus reap a double profit. Such an exhibition of 
Spanish enterprise, although founded on British 
capital, cannot but put an additional turn on the 
screw of foreign competition, which is already 
bearing so heavily on the iron and steel makers of 
this country. When one sees in the Bilbao river 
the large fleet of steamers engaged in carrying ore 
to Great Britain, and when one ramembers the 
large percentage of this ore which is carried across 
the ocean simply to form a waste material some- 
what costly to dispose of, it must be evident 
that the Bilbao steelmaker must have some 
advantages, however much they may be offset 
by other considerations, of which there are doubt- 
less a vast number at the presenttime. This, how- 
ever, is far too large a subject to enter into at 
present, and the whole question is dominated by the 
possibility of exhaustion of the Bilbao deposits, 
of which we have heard a good deal in the way of 
speculation since we arrived in Spain. The point 
we wished to make was the value of foreign meet- 
ings to societies of the nature of the Iron and Steel 
Institute. The naval architects and marine en- 
gineers who went to Germany a few weeks ago had 
their eyes pretty widely opened, not so much as to 
what had been done, but as to the possibilities of the 
future. Perhaps the most besetting vice of theaverage 
British manufacturer is to despise and make light 
of competition from abroad. The stay-at-home 
Englishman will never believe that people of other 
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nations can ever compete with him in his own 
particular line—until it is too late. It is good, 
therefore, that he should go abroad and find be- 
times that there are foes worthy of his steel in other 
lands; to learn that trade, especially a trade 
founded on science, is ever progressive, and that it 
is only by continued vigilance and constant striving 
that he can hold the lead in the industrial race, 
which is the most precious inheritance that comes 
to him from his fathers. So much briefly by way 
of preface. We will now proceed with our chronicle 
of the meeting. 

The Orient liner Ormuz was timed to leave the 
Thames at noon on Saturday, August 29, but it 
was somewhat beyond that time when the vessel 
slipped her moorings and steamed slowly out of 
Gravesend Reach. All that afternoon she sailed 
along the Kentish coast and down Channel, it being 
nearly dark by the time Dover was reached. The 
sun was shining and the sea smooth, so that the 
passengers were in the high spirits which always 
follow the discovery by lay voyagers that they are 
not sea-sick. Alas! the next morning brought a 
change. A smart breeze, driving mist, and lower 
temperature drove many to their cabins, only the 
most seasoned, or those who dared not risk the 
closer atmosphere below, remainingon deck. Ushant 
was passed soon after midday, the mist lifting for 
just time sufficient to give those on deck a glimpse 
of the lighthouse and the comfortable assurance that 
the captain had given the dangerous spot a wide 
berth. The weather mended towards the evening, 
and after dinner there was a fair muster on deck. 

The Ormuz arrived off Bilbao punctually to her 
time on Monday, August 31, and shortly after the 
meeting had the first proof of that kindliness which 
has since been so freely bestowed upon members by 
their generous Spanish hosts, and those gentlemen 
of British nationality who are domiciled in Bilbao. 
A steamer came off bringing the members of the 
reception committee, Don Jozé Maria de Arteche 
being the president representing the province. The 
honorary secretaries are Mr. William Gill, who, as 
the engineer and manager of the Orconera Iron Ore 
Company, is so well known in Bilbao, and Don Julio 
deLazurtegui. To these gentlemen, and othersof the 
reception and executive committees, the grateful 
thanks of members are due for the time they 
have spent and the hard work they have done in 
their endeavour to make the meeting a success. 
This, however, is a matter upon which we shall be 
able to speak more fully when the meeting is 
finished ; for the present we will simply add the 
names of Don Luis M. de Azuar y Tutor, Don 
Thomas de Tubiria, and Don Ramon de la Sota as 
among thore who have borne the burden of the 
work. 

Such an extensive programme had been prepared 
for the meeting that it was necessary no time should 
be lost in getting to work. Accordingly members 
were embarked on two paddle steamers and were 
taken within the port; the Ormuz, it should be 
said, lying in the roadstead. The River Nervion 
was ascended for some distance, and those who had 
not been to Bilbao previously must have been struck 
by the number of steamers and the large amount 
of engineering work that has been done to convert 
a natural stream of no great volume into a port 
capable of taking ocean-going steamers for many 
miles inland. These works, however, are fully 
described in the voluminous and most instructive 
paper contributed by Mr. Gill. As we shall deal 
with this elsewhere, w2 may defer any lengthened 
description of the trip for the present. The 
travelling bridge or aerial ferry, which connects the 
two banks of the river, and makes connection be- 
tween Portugalete and the watering-place Las 
Arenas, was passed, the vessels steaming past the’ 
Cantabrian Railway Company’s wharves, the Iberia 
Tinplate Works, the Viscaya Iron and Steel Works, 
the shipyards of the Astilleros del Nervion, the 
Mudela Ironworks, and to the Altos Hornos Iron 
and Steel Works, to whic a separate excursion 
was afterwards to be made. 

The party was then landed and examined the 
mammoth concrete blocks used in the construction 
of the breakwater, some of which were lifted for 
purposes of illustration. 

We need not dwell upon the proceedings of the 
evening, which were entirely of a character for the 
diversion rather than the instruction of members. 





The reception committee had arranged a féte and | 
concert in the Campos Eliseos, with an alternative of | 


a coacert in the Arriaga Theatre in case the weather | can be no doubt that the era of progress already | , 
proved wet. Unfortunately rain had commenced inaugurated will continue with increasing vigour, and the members present especially for the hospi- 





to fall in the afternoon and continued during the 
evening, so that the alternative entertainment was 
selected, a most excellent concert of vocal and in- 
strumental music being given in the magnificent 
new theatre of Bilbao. 

It was late—or rather early—when the guests of 
the reception committee got back on board the 
Ormuz that night, to find she was not to be boarded 
without difficulty, as there was a fair swell setting 
into the Bay from seaward. 

On the next day, Tuesday, the Ist inst., the first 
sitting of the meeting was held. This meeting 
took place in the Salon de Actos of the Instituto 
Provincial at Bilbao, members having landed from 
the Ormuz at an early hour, and travelled from 
Portugalete by a special train. At the College the 
members were received and welcomed by Don 
Joaquin Moreno, the Alcalde of Bilbao. 


Toe NEw PRESIDENT. 


The minutes having been read, and other formal 
proceedings having been transacted, Sir David 
Dale, who occupied the chair, announced that it 
had been decided by the Council to nominate Mr. 
Edward Pritchard Martin to succeed him as Presi- 
dent of the Institute. The announcement was 
received with acclamation by the members present. 


Tue SpanisH Iron Inpvustry. 


The paper by Don Pablo de Alzola, of Bilbao, 
was the firat taken, a translation which he had 
made being read by the secretary. The author, as 
director of the Altos Hornos Company, is naturally 
well acquainted with the general features of the 
iron and steel industry of Spain, but the paper con- 
tained much more than this, giving details of the 
iron ore deposits of the country. The paper stated 
that the total output of iron ore of Spain amounted 
in 1894 to 5,352,353 tons, and in 1895 to 5,514,399 
tons. Of these totals the chief quantities are supplied 
by the districts of Biscay and Asturias. In the 
latter case the iron mines occur with the coalfields, 
but the ores are less rich and much more impure 
than those of Biscay. Only one-tenth of the ore 
mined is smelted in Spain. The provinces in 
which the ore is worked were given in a Table. 

The historical details given by the author are 
interesting. The Spanish ore industry probably 
dates back to the first century of our era, for the 
elder Pliny states that there was, ‘‘ marvellous to 
relate,” a mountain wholly composed of iron on 
the Cantabrian coast ; whilst there are records that 
the soft ores of Somorrostro were shipped from the 
Bilbao River as far back as the tenth century. In 
regard to coal, Don Pablo states that the Asturias 
formation covers an area of 270,000 hectares, and 
presents a great variety of products, from anthra- 
cite down to lignites., In recent yearsthe Asturian 
coal has been worked with the object of importing 
fuel into Bilbao for the industries of the valley of 
the Nervion. The output of the Asturias amounted 
in 1895 to not much over a million tons ; which is, 
like the giant’s body, a small thing, but likely to 
grow ; in fact, the coal industry of Spain has made 
very considerable progress, having more than 
doubled during a few years. Don Pablo’s paper 
is full of expressions of regret that ‘‘so large 
a proportion of the raw materials are exported 
just as they are taken out of the earth, without 
conferring on the country the great benefits that 
would be derived from the successive transforma- 
tions requisite to convert the ore into machines, 
ships, structural ironwork, and the various manu- 
factured articles that are sent to Spain from foreign 
countries.” The words here quoted may be taken 
as a text of the declaration of what the leading 
Biscayans are determined to do for their country. 
The leading spirits of the Basque Provinces are 
men of strong determination, and of absolute 
probity. They have, we may perhaps say without 
conceit, learnt something from the English 
settlers in this part. They see that industrial 
development is the one source of power in modern 
times, and they see, moreover, that they have a 
country rich in natural resources. These they are 
determined to develop to the advantage of their 
own people. In all these sentiments and aspira- 
tions they will have the sympathy of every large- 
minded Englishman, forthere is much in the national 
character of the Basque and the Briton which is 
very nearly allied. lt has been political troubles 
which have kept back the Basque from industrial 
development, but now that quiet is assured there 





unless, perhaps, the tendency to depend on ad. 
ventitious aids founded on economic fallacies, of 
which there are already signs, should be developed 
and retard an advance, of which otherwise there 
seems fair assurance. 

The significance of Don Pablo’s words has led 
us somewhat astray from the paper, to which we 
return. The manufactured iron trade of Biscay 
like the mining industry, is of ancient date, and 
the author gives us some interesting details on this 
head. At the beginning of the sixteenth century 
a considerable quantity of iron and steel was pro. 
duced, much of which was employed in the ship. 
building industry, whilst tools, artillery, firearms 
and nails are among the manufactured articles 
enumerated. About a third of the whole produc- 
tion was exported. The iron exported from the 
Biscayan Provinces bore a very high reputation, 
Ships’ anchors were largely exported to Portugal, 
France, and England. The invention of Cort at 
the end of the eighteenth century revolutionised 
the Spanish iron industry in common with that of 
the rest of the civilised world. The first blast. 
furnace erected in the Peninsula was erected at 
Marbella (Malaga) in 1832, but it was not until 17 
years later that blast furnaces were built at Bilbao. 
In time, although slowly, the direct process gained 
sway, and the blast-furnace gave place to the 
reducing hearth, until at last the grand invention 
of Bessemer came and changed the whole character 
of the iron and steel industry, influencing the iron 
and steel industry infinitely more than Cort’s 
because the world was larger, and manufacturing 
expansion more urgently needed to satisfy the 
wants of a more highly organised state of society. 
Civil war, as it ever does, had played havoc with 
Spanish industry, otherwise the Peninsula might 
have held a more advanced position in the steel trade 
of the world. For four years, from 1872 to 1876, 
during which, as Don Pablo states in his paper, 
Bilbao suffered a siege of five months, the province 
was disturbed, but when quiet times returned the 
Vizcainos hastened to recover lost ground. The 
export trade in ore was developed, and a few 
years later two steel works were established on the 
banks of the Nervion. These were the Sociedad 
de Metalurgia y Construcciones La Vizcaya at 
Sesto, and the Sociedad de Altos Hornos y Fabricas 
de Hierro y Acero de Bilbao, which were founded 
on the old iron works Nuestra Sefiora del Car- 
men. The latter were designed by Mr. E. Windsor 
Richards, whilst the design for the Vizcaya Works 
was entrusted to the establishment of Cockerill at 
Seraing, Belgium. Visits were paid by members 
during the meeting to both of these important 
works, and we will therefore leave Don Pablo’s 
description of them for the present. Some other 
Spanish iron works are also described by the author, 
among them the San Francisco Works at Sestao, 
where only coke pig iron is produced, and those of 
Messrs. Duro and Co., in Asturias, where a some- 
what phosphoric ore is worked with Bilbao ore. 
There are rolling mills for plates, large and small 
sections, and merchant iron. The product of these 
works is given-as 30,000 tons of pig iron, 7000 tons 
of open-hearth steel, and 22,000 tons of merchant 
iron. Works at Miéresin Asturias, 24,000 tons of pig 
iron, 7000 of open-hearth steel, and 18,000 tons 
of merchant iron are produced. A French com- 
pany at Moreda y Gijon produces 16,000 tons of 
pig iron, 6000 tons of merchant iron, and 4000 tons 
of wire and nails. The figures represent presum- 
ably the annual output of the works mentioned. 
Eighteen other works are also referred to in the 
paper. ‘The following figures show the total 
production of iron and steel in Spain for 1894: 
Pig iron, 260,000 tons ; wrought iron, 120,000 tons; 
steel, 70,000 tons. 

There was nothing that could properly be called 
a discussion on this paper, but Sir Lowthian Bell 
added a few words. He said that he first came to 
Bilbao in 1870, and then everything in the way of 
iron production was of the crudest nature. All ore 
was brought down by the indigenous locomotive, 
namely, the oxen of the country. He came back 
after a lapse of 25 years and found all changed. It 
seemed as if not one but many magicians had been 
at work, Engineering works had been carried out, 
railways constructed, fields had been covered with 
factories, and everywhere there were eigns of the 
abundant energy of the people. He thought the 
Institution was much indebted to those gentlemen 
of the country engaged in engineering works for 
the way in which they had freely given information, 
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tality shown to them. He felt sure all would go 
pack with kindly feelings, and if not, from all con- 
siderations, happier, at any rate wiser men. 

Sir David Dale, in proposing a vote of thanks to 
the meeting, pointed out that the absence of ques- 
tions on the paper indicated the completeness with 
which the author had carried out the task he had 
undertaken. The paper was largely historical, and 
being a statement of facts, was not of a nature to 

rovoke discussion. 

Don Pablo de Alzola thanked the meeting for the 
hearty vote of thanks which had been passed, and 
the Council of the Institute for the honour done to 
him in being selected to prepare this paper. 


Tae Iron One INpDusTRIES OF Biscay 
AND SANTANDER. 

A paper contributed by Mr. William Gill, of 
Bilbao, on ‘‘ The Present Position of the Iron Ore 
Industries of Biscay and Santander,” was next 
read in abstract. It will be remembered by many 
of our readers that Mr. Gill presented a valuable 
monograph of a similar nature to the Institute in 
the year 1882. The present paper brings the 
former work up to the present date, and, moreover, 
contains a good deal of additional matter ; notably 
some details in regard to the calcination of spathic 
ore, and a description of the province of Santander, 
which, as the author says, has long been celebrated 
for the value and extent of its deposits of zinc ore, 
and has of recent years become known as an im- 
portant source of iron ore supply. Mr. Gill’s 
paper is one of that class with which we occasionally 
have to deal ; and which are invariably the cause 
of so much regret to us. It is full of the most 
valuable information of a nature hardly, if at all, 
attainable by other means, which represent an | 
amount of labour, experience, and research that is 
beyond praise. Notwithstanding we are precluded 
from publishing it in full on account of its great 
length. It will, of course, appear in extenso in the | 
Transactions of the Institute, and to that source) 
we must, for full details, refer those of our readers 
interested in the subject. The maps, diagrams, 
&c., form a most interesting series, and there is a 
bibliography which will prove extremely useful to 
students of this subject. 

A few words about the province of Santander—the 
subject being entirely fresh—is all we can give here 
on abstracting Mr. Gill’s paper. The growing im- 
portance of this district is chiefly due to the atten- 
tion given in recent years to the concentration by 
washing of the iron ore found in the Cabarga Moun- 
tain, and in the districts of Cabarceno and Solares, 
situated in the extensive valley to the south and 





south-east of it. The ore is found in superficial 
deposits of ore clays and earths, containing lumps | 
and nodules of ore varying in sizes down to the 
finest sand, the bulk of it being, when washed, like 
gravel. The deposits vary in depth from a few 
feet to several yards, but in some parts of the 
valleys the depth has been proved to 185 ft. The 
better class of earths average 20 to 30 per cent. of 
ore, When washed, the Cabarga and Cabarceno 
ore gives 59 per cent. of metallic ore. The fol- 
lowing analysis of ore shipped to the Dowlais Com- 
pany is quoted : 


. Dry. Moist. 
Tron... 58.80 55.59 
Residue 3.90 3 68 
Sulphur... 0.073 0.069 
Phosphorus 0.028 0.026 
Lime * 0.50 0.47 
Manganese 0.33 0.31 
Magnesia ... trace trace 


This is richer in metallic iron than Bilbao ore, but 
is higher in phosphorus and sulphur. Details are 
given in the paper of the washing plant. 

On the conclusion of the reading of the abstract 
of the paper, Sir David Dale asked the author if he 
would make any remarks supplementary to what 
had been said. Mr. Gill replied that the paper 
had been so long that he did not wish to say much 
then, but though he would have occupied so much 
time had the paper been read in full, it did not do 
Justice to the works and mines of the district. 





tion now under discussion. In reply the author 
stated that the tax referred to was equal to about 
2d. per ton, which was really a tax on navigation. 
There was, however, a difference for various ports, 
for while the Atlantic ports would have to pay 
20 cents, the charge to the Mediterranean ports was 
10 cents. 

Mr. Bauerman asked whether any specular ore 
or higher ore was obtained in the district dealt 
with. The soft red ore contained 5 per cent. of 
combined water, and he would be glad to know 
whether any was obtained without. In reply, Mr. 
Gill said it was really a spathic ore transformed. 

Mr. Snelus asked what was the difference between 
Campernil and ruby ore in regard to combined 
water. So far as he could remember, one con- 
tained 10 per cent. and the other 5 percent. He 
would be glad to be put right on this point. Mr. 
Gill said that the ruby ore contained 10 per cent. 
of combined water, and the Campernil 5 per cent. 

The discussion was then brought to a close by a 
hearty vote of thanks being passed to the author. 


THE WALRAND-LEGENISEL PROCESS. 


A paper by Mr. George F. Snelus was next read. 
This was a supplement to a paper by the same 
author read on a previous occasion. We shall print 
it in full at an early date. The paper commenced 
with a list of firms who had adopted the process, 
nine in all. The author supplemented the paper 
by some remarks. At first, as stated, all the car- 
bon was excluded, but now they had adopted a 
system in which some carbon was left in at the 
turning-down point. The speaker said that air 
should not be passed through the bath when all the 
silicon had disappeared, for otherwise gas might be 
generated from which it would be difficult to get free, 


| and the essence of the process was to turn down at a 


point whenfreefromgas. An advantage ofthe system 
was that it afforded facility for obtaining any given 
metal required, for the bath was freed from every- 
thing but carbon, and so any alloy could be pro- 
duced. The author exhibited a sample of metal 
made by the process, from which borings had been 
taken at different parts on opposite ends of the 
mass. The analyses were made by separate che- 
mists, and came out wonderfully alike, the silicon 
and carbon agreeing to the third place of decimals. 
This, he said, showed the homogeneity of the metal. 
A steel made in this way had a tensile strength of 
44 tons, the carbon being 0.9, so that the metal was 
not so hard as might have been expected from the 
high tensile strength. The silicon had an influence, 
making the metal almost malleable and very tough. 
The cost was very little above that of the ordinary 
process, and would not exceed 80s. per ton. The 
process had been designed for small converters, 
but he thought it would be available for large con- 
verters also, and he could see no difficulty in carry- 
ing it out on a large scale. 

Mr. Stead pointed out that the casting Mr. 
Snelus had shown, from which the borings for 
analysis had been taken, was about the same size 
as the ingots made in Sheffield from crucible cast 
steel. It was well known that there was no diffi- 
culty in getting ingots of that size very regular. 
He thought that had there been a larger ingot pro- 
duced, there would have been greater segregation, 
and he was further under the impression that an ordi- 
nary ingot of the same size as that shown would have 
given the same homogeneity. He would be glad 
to see the details of an analysis which Mr. Snelus 
had left blank in his paper. This the author gave, 
stating that a good deal of the aluminium was burnt 
out, but though much was lost it produced an effect. 
Mr. Stead, continuing, said that the amount of 
aluminium added played a very important part in 
regard to cost. He had seen ingots to which 
aluminium had been added with varying effect, 
according to the time of standing. The first was 
piped, but had no honeycombs ; the second was 
solid, whilst the third was honeycombed. This 
showed that the aluminium disappeared as the steel 
stood, In regard to the application of the process 
with larger plant, Mr. Stead reminded the meet- 


Dr. Rideal asked for some further explanation of | ing that the small converter was not the best thing 
what had been said about the new taxation of the for steelmaking, as the ingot got cold, but in this 


ore. The author had stated that the taxes paid to | the large amount of silicon kept up the heat, so 
the Government and the local authorities in respect | that the addition of aluminium put the small con- 
of iron ore in this district are three in number : A’ verter on a footing with the larger one. i 

surface tax of 4 pesetas (2s. 84d.) per hectare; a, Mr. Snelus, in reply, said that the particular 
tax of 2 per cent. on value of ore at quarry mouth, | sample of steel referred to in the paper was made 
which amounts to from 8 to 10} cents per ton! for a special purpose, but any description of metal 
(65d. to.85d.) ; and a port tax of 0.75 pesetas (6d.)' could be produced. He would mention the facility 
per ton shipped, exclusive of a new tax on naviga- _ the process afforded for using up s:rap. Mr, Wal- 








rand had melted 70 per cent. of scrap in a cupola 
and made good sound castings; so that in places 
where scrap was cheap, it was a very good process. 

Mr. Harbord asked what waste there was in 
making dead soft steel in small converters. He 
understood it would be great. In reply Mr. Snelus 
said the waste did not depend on the ultimate pro- 
duct, so much as in the method of producing it. 
The waste took place in blowing, and they had to 
sacrifice ferro-silicon to get up the extra heat. 
Whatever might be the quality of the steel, the 
same process had to be gone through, but a great 
deal depended on the quality of the iron, and the 
addition of ferro-silicon as waste took place in a 
part of the process which did not change, whatever 
the final product might be. 


Roastine Iron Or«. 

A paper by Professor H. Wedding, entitled 
““The Roasting of Iron Ores, with the view to 
their Magnetic Concentration,” was next read. 
This paper we shall print in full at a later date. 
The end aimed at by the process was to make non- 
magnetic ores magnetic by roasting. The author 
referred to the necessity of studying temperatures, 
and pointed out the usefulness of Le Chatelier's 
pyrometer for this purpose. He had made some 
additions to this which he thought would be useful. 
There was difficulty in getting pure platinum and 
rhodium, but by the substitution of an asbestos for 
a china clay covering the difliculties had been 
lessened. 

Mr. E. P. Marten said that to the northern 
district of Spain nothing was of greater import- 
ance than to find a means of using the enormous 
amount of spathic ores existing in the north of 
Spain. An objection was the large amount of 
sulphur left after roasting. When in the United 
States he had seen a kiln which reduced the amount 
of sulphur considerably by the process of roasting. 
If that kiln could be adopted in Spain to do the 
same thing it would practically give a larger supply 
of ore equal to the old Campernil ore, which was 
now nearly gone. He would be glad to know 
whether Professor Wedding had tested the Le 
Chatelier pyrometer in the Siemens furnace. 

Sir Lowthian Bell referred to the difficulty of 
getting rid of the last of the sulphur. This arose 
from the fact that the ore might become fused, and if 
this once occurred there would be serious incon- 
venience. 

Mr. Stead pointed out that Mr. Gill had given 
analyses of spathic ore, in which considerable quan- 
tities of free lime existed, and the fact would be a 
bar to the complete removal of sulphur. It was 
possible with some ore to remove the sulphur by 
making the ore up into bricks and burning at a 
white heat. If, however, lime were present, not 
only would it prevent the removal of sulphur from 
ore, but some sulphur might be taken up from the 
fuel. Some sulphur might probably combine with 
silicon. He thought, however, that from 2} to 2} 
per cent. of lime would not be removed from an 
ore. 

Mr. Stead wished to confirm what Mr. Stead had 
said, fortifying his views by experience gained in 
coke-making. 

Professor Wedding said that for the reasons 
expressed the system referred to in the paper was 
not adopted for blast-furnaces, but for the Siemens- 
Martin process it would be useful. 


Tue Mancanese One Deposits or NortTHERN 
SPAIN. 

Mr. Jeremiah Head next read in abstract a paper 
on the above subject. The paper itself is of a very 
interesting nature, and of much value for reference, 
but it is of a length which precludes us from 
dealing with it here. The discussion which fol- 
lowed was extremely brief, and elicited nothing of 
importance. 

Fixep NirrocEen 1n STEEt. 

A contribution entitled ‘‘ A Note on the Presence 
of Fixed Nitrogen in Steel,” by Messrs. Harbord 
and Twynam, was next read. Mr. Harbord stated 
that nitrogen exists in steel in a state of combina- 


tion was a fact long recognised by metallurgists, but, 





| 
| 


| 


so far as the authors were aware, nothing had been 
published on the matter beyond the facts men- 
tioned in the paper. The contribution was not 
claimed to be one having an immediate or im- 
portant bearing on the practice of steelmaking, but 
perhaps it would be useful in tending to show that 
steel-makers have not another enemy in nitrogen. 
Dr. Wedding gave the names cf certain German 
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VERTICAL AND HORIZONTAL PLANING MACHINE. 


CONSTRUCTED BY MESSRS. THOMAS SHANKS AND CO, ENGINEERS, 


inquirers who had investigated the same subject, 
and Mr. Stead referred to the work of Hogg. Dr. 
Rideal pointed out that Roberts-Austen had sug- 
gested argon might occur in steel, and referred to 
the influence of the volume of air blown through. 
In reply, the author said that Saniter had discovered 
argon in Bessemer steel. 

The meeting then adjourned until the next day, 
Wednesday. 

(Zo be continued.) 





VERTICAL AND HORIZONTAL PLANING 
MACHINE. 

Tue vertical and horizontal planing machine which 
we illustrate on the present page has been designed by 
Messrs, Thomas Shanks and Co., Johnstone, to enable 
such a machine to deal with slotting keyways in 
wheels up to 10 ft. in diameter, without in any way 
destroying the stability of the machine for dealing 
with ordinary planing and slotting. 

It will be seen in the illustration that there are two 











portable baseplates 24 in. deep, but there is also (not 
shown) a table 6 ft. 2 in. square, with an insetting 
slide, which is also 24 in. deep, and which is placed 
between the two baseplates. This table is made to 
rotate by self-acting details. The other details of the 
machine have the latest improvements for dealing with 
sugar-mill machinery and millwright work. The 
machine itself is placed in the extensive new works of 
Messrs. A. and P, W. M‘Onie, Glasgow, called the 
Cessnock Engine Works, Copeland-road, Govan. 





BOURNE END BRIDGE. 

THE branch of the Great Western Railway from 
Maidenhead to High Wycombe and Aylesbury crossed 
the Thames at Bourne End, until lately, by a timber 
viaduct, illustrated by us on page 576 of our sixtieth 
volume, but now on the handsome girder bridge of 
which we give an engraving on page 325. It is in 


three spans, each of 98 ft. 6 in., and the two piers 
consisting of wrought-iron cylinders 8 ft. in diameter 
below the water-level and 7 ft. in diameter above it; 








JOHNSTONE, NEAR GLASGOW. 


they are carried down to the chalk, a depth of about 
14 ft. The cylinders are filled with concrete to the 
girder bed-stones, and they are surmounted by orna- 


mental cast-iron caps, as shown. The abutments are 
of brick, and on both sides the track is carried on 
brick viaducts. The main girders are of steel, and are 
each 98 ft. 3 in. long and 9 ft. 6 in. deep. The 
bracing is of the single intersection type, with vertical 
posts 17 ft. 4 in. apart. The cross-girders are eo 
to the lower flanges of the main girders at intervals 

6 ft. 10 in., and the flooring is made of wrought-iron 
plates. For a more detailed description of this bridge, 
which was opened for traffic October 28, 1895, we reter 
our readers to page 563 of our sixtieth volume. 





Tue Nortu German Lioyp.—Four large steamers now 
in course of construction for the North German Lloyd will 
be named the Bremen, the Barbarossa, the Frederick the 
Great, and the Queen Louisa. The Frederick the Great 
and the Barbarossa are to be employed upon the com- 

any’s Australian line. The Frederick the Great will 
eave for the Antipodes November 18. 
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10-TON LOCOMOTIVE STEAM CRANE. 


CONSTRUCTED BY 





WE illustrate on this page one of four 10-ton steam 
locomotive cranes recently constructed by the South- 
gate Engineering Company, Limited, of New South- 
gate, N., for one of the Indian railway companies. It 
is made to run on a 5 ft. 6 in. gauge railway, that of 
the line, and is provided with spring buffers so as to 
run in train with their rolling stock. The crane is 
self-propelling, and the travelling gear is made so that 
it can be thrown out of action when the crane is 
running with other vehicles. A friction clutch is in- 
troduced with the gear wheels on the axles, so that 
when the crane is self-propelling any excessive shock 
which it may receive will be dissipated in the clutch 
before it reaches the gearing. The gearing of the 
crane throughout is of cast steel, and the cheeks are 
made of mild steel plates stiffened round the inner 
edge with angles. The jibs are curved in order to 
give the largest possible amount of head-room ; they 
are composed entirely of steel plates and angles with 
tee stiffeners. All the various motions of the crane 
are controlled by means of friction clutches which may 

put into action or taken out while the crane is 
running, All the bearings and loose pinions through- 
out the crane are bushed with gun-metal. These 
cranes were made by the above-mentioned company in 
their works at South-road, and erected and tested to 

per cent. more than their nominal power in all their 
motions at their new railway works recently completed 
at New Southgate. 





THE “UNIVERSAL” HIGH-SPEED ENGINE. 
Ix our issue of February 28 we illustrated and de- 
scribed the ‘‘ Universal” high-speed engine, constructed 
by the Brush Electrical Engineering Company, Limited, 
of 49, Queen Victoria-street, London, and of Loug 
rough, Leicestershire. It will be remembered that 
this engine is of an entirely novel construction in its 
general design, and that, in addition, many of the de- 
tails depart from conventional forms in order to 
uce the trouble and cost of supervision. The 
engine has been brought out by the inventor, Mr. 
- §. Raworth, primarily for driving electric light 
machinery, a purpose for which extreme eco- 


h-| superior labourer, and this has been done, as will be 





nomy is most essential, since the financial results 
of a central station depend to a great extent upon 
cheap working. Coal, water, labour, and supervision 
are the four items that eat into revenue, and unless 
every one of them be kept at a moderate amount, the 
net profit must suffer. Each of these sources of ex- 
pense is dependent on the type of engine employed. 
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As to the two former it is not necessary to say 
anything—the matter is too plain. It is, how- 
ever, possible to overlook the fact that some 
types of engine cost much more to look after 
than others, and that they need not only more men 
and tackle when they have to be overhauled, but that 
they require a higher—and better paid —class of 
mechanic in constant attendance. It is for this 
reason that in the ‘* Universal ” engine the greatest care 
has been taken to render the tightening of brasses, the 
withdrawal of pistons, and the care of glands, so easy 
that they can be undertaken by a handy map or a 


seen later, without any sacrifice of steam economy, or 
any increase in first cost over other first-class engines. 
In fact, we are informed that there is an actual and 
substantial saving in first cost. 

The ‘‘ Universal” is a double-acting tandem com- 
pound vertical engine, but the steam only presses on one 
side of each piston, being admitted in succession to the 
urder.side of the upper, or high-pressure, piston, and to 
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the upper side of the lower, or low-pressure, piston. 
Between the two cylinders are a pair of Corliss valves, 
each operated by its own eccentric, but without any 
trip gear. The length of passage from the valves to 
the cylinder is, of course, extremely short, this being 
the characteristic of the Corliss valve, and hence the 
steam lost in clearance is negligible. This is an essen- 











Fig.3. 





oe, 


tial feature for a high-epeed engine. A great number 
of revolutions per minute necessitates a short stroke, 
and a short-stroke engine with the usual arrangement 
of steam ports must be uneconomical. It is only by 
reducing the clearance to a minimum that good results 
can be obtained in this class of engine. The results 
detailed below show that this end has been most suc- 
cessfully attained in the case we are considering, 

Last week a party of technical journalists and 
experts attended at the Falcon Works, Loughborough, 
to see one of these ergines tested, all the arrange- 
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ments being open to the inspection of the visitors, and 
the figures being checked and verified by them. The 
Brush Company have a well-fitted testing room in 
which trials of steamconsumptioncan be carriedout with 
ease and rapidity. The exhaust steam from the engine 
pass2s thrcigh a surface condenser, without a vacuum, 
and the condensed water runs into a bucket on a 
weighing machine, The condenser is out in the open air, 
and the only error that can possibly arise is that the 
cooling water may leak into the steam space, and thus 
increase the water consumption debited to the engine. 
The engine under test drives a dynamo, the current 
of which is passed through water resistances. There 
is thus a check on the indicator diagrams. From very 
numerous: tests, the efficiency of the generator is per- 
fectly well known, and consequently the watt-meter 
readings and the diagrams confirm each other. It is 
only a matter of a few minutes to make a test. By 
manipulating the field of the exciter, the load can be 
immediately set to any determined amount, and in a 
short time the flow from the condenser becomes steady. 
A five or ten minutes’ test then gives the steam con- 
sumption with extreme accuracy, indicator diagrams 
being taken at the same time. In the course of a 
couple of hours a series of readings can be made, and 
can be plotted out, as in the accompanying diagram, 
to thow the action of the engine through its entire 
ravge from no power to full power. Kach reading 
serves to check those above and below it, and every one 
adds to the reliability of the whole. 

The engine under trial was of the ‘‘D” size, having 
cylinders 9}2 in. and 144 in. in diameter respectively, 
with a stroke of 6 in. It ran at 450 revolutions per 
minute, the boiler pressure being 140 lb. to the square 
inch. As shown by the diagram, eight tests were 
made, beginning at 5 horse-power—that is, with the 
engine and dynamo running light, and going up to 
55 horee power, which was beyond the economical 
Jimit. The results obtained are given in the following 
Table : 


Water Consumption Tests of ‘‘ Universal” Engine, 
September 2, 


: Water per 
Indicated Total Water. Indicated Horse- 
Horee-Power. eect 
Ib. lb. 
15 405 27 
30 615 20.5 
83.5 676 20.1 half load 
in E.H.P. 
42.3 840 19.8 
43 852 19.8 
448 888 19.8 full load. 
55 1150 20.9 


It is ecarcely necessary to add anything to these 
figures ; they and the diagram tell their own tale 
most plainly. For the benefit, however, of those who 
have not followed the development of the high-speed 
engine, we may say that the results are, as far as we 
know, the best ever yet obtained with a non-condensing 
engine of that type. It is noticeable that the half-power 
figures are only slightly below those of full power, a 
very impartant consideration in engines for electric 
light statione, where light loads often prevail. For 
theshort period of heavy load, corresponding to the peak 
in the load diagram, the engine can be pushed to nearly 
20 per cent. above its nominal power without adding 
sensibly to its rate of steam consumption. However, 
economy is not of very great importance for the short 
period of pressure when the maximum number of lights 
are running. What is wanted is that the engines of a 
station shall be capable of being forced in an emer- 

ency beyond their rated capacity. Under these con- 
ditions the amount of plant can be safely reduced, and 
the capital expenditure lessened. 

The regulation of the steam supply is effected by a 
small and compact shatt governor, which gives an 
automatic cut-off varyirg from 0 to five-eighths of the 
stroke in the high-pressure cylinder. The low-pres- 
sure cylinder has a uniform cut-off, but, of course, the 
diagram varies with the pressure in the receiver. The 
curve of results testifies to the economy resulting from 
the use of automatic expansion. If a throttle valve 
were used, the curve would be practically a straight 
line, and would start higher up on the left-hand side of 
the diagram. It will be noticed that the drop in pres- 
sure between the two cylinders is oxide small, 
and to this feature an important part of the economy 
may be ascribed. The baci: pressure, too, is very 
— the exhaust line being close to the atmospheric 

ine. 

The ‘‘ Universal ” engine has only been a few months 
before the public, but the reception which has been 
accorded to it by engineers is shown by 35 being 
ordered when only one engine was in practical work, 
One of the engines on order is a 330 horse-power triple- 
expansion for driving a cotton mill, and three engines 
are being built for the Italian Navy. 





BrazitiaN Rariways.—Permanent way has now been 
laid on the central line of the Sorocabana as far as Tibagy. 
A connection with Yta is expected to be effected by the 
close of October. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. | 
Glasgow Pig-Iron Market.—There was but little busi- 
ness done in the pig-iron warrant market last Thursday 
forenoon, not more than 13,000 or 14,000 tons of iron 
changing hands. Prices were easier, dropping 4d. to 14d. 
per ton. The market was very quiet in the afternoon, 
bub prices were firm at the forenoon level. At the close 
in the afternoon the settlement prices were as follow: 
Scotch iron, 463, 14d. per ton; Cleveland, 37s. 9d. ; Cumber- 
land and Middlesbrough hematite iron, 47e. 3d. and 45s. 
per ton respectively. Friday’s forenoon market was quiet 
and flat. About 15,000 tons were dealt in. Prices were 
very flat owing to the trouble in the engineering trade at 
Govan and the announcement of a lock-out by the En- 
gineering Employers’ Federation. They migbt have 
been worse had the ‘‘shorts” not repurchased freely. 
Scotch and Cleveland each lost 2d., and hematite iron 
34d. per ton. The afternoon market was very idie, the 
sales amounting to some 10,000 tons. Prices were a shade 
stiffer, and at the close the following were the respective 
prices: 45s. 104d., 372. 6d., 478, ard 44s, 9d. per ton. 
Owing to the more favourable outlook in the marine en- 
gineering trade trouble, the pig-iron market on Monday 
forenoon was strong. A considerable amount of busi- 
ness was done, and prices were much better, the 
rise all round being 4d. to 44d. per ton. In the after- 
noon the market still remained firm, Cleveland being 
especially hard. The settlement prices at the close 
were respectively 463, 3d., 37s. 104d., 47s. 3d., and 
45s, per ton. On Tuesday forenoon the market was 
comparatively active, but notwithstanding the settlement 
which had been made in the engineering trade on Monday 
evening, prices were barely so steady. At the close, when 
25,000 tons of iron had been sold, Scotch and Cleveland 
iron were down in price 4d. per ton. The afternoon 
market was flat, po Scotch iron declined in price an- 
other 4d. per ton. A large amount of business was done 
in the afternoon, reported to be 35,000 tons. The respec- 
tive closing settlement prices were 46s. 3d., 37s. 104d., 47s., 
and 44s. 9d. per ton. Business wasquiet this forenoon, when 
about 22,000 tons of iron of all kinds changed hands. Prices 
fell 4d. to 1d. per ton, Cleveland rising 4d. per ton. The 
market was idle in the afternoon, and prices were easier, 
Scotch by 4d. per ton. At the close the settlement 
prices were 46s. 14d., 37s. 9d.,-47s., and 443, 9d. per ton 
respectively. The following are the current quotations 
for several No. 1 special brands of makers’ iron : Clyde, 
493, per ton; Summerlee and Calder, 49s. 6d. ; Garteherrie, 
503. ; Coltness, 52s,—the foregoing all shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 493, 6d.; Shotts 
(shipped at Leith), 52s.; and Carron (shipped at Grange- 
mouth), 523. per ton. There are 77 blast-furnaces in 
actual operation in Scotland, the same number as were 
blowing at this time last year. Five of them are making 
basic iron, 28 are working on hematite ironstone, and 44 
are making ordinary iron. Last week’s shipments of pig 
iron from all Scotch ports amounted to 6743 tons, as com- 
pared with 6295 tons in the corresponding week of last 
ear. They included 100 tons for South America, 680 tons 
or India, 145 tons for Australia, 100 tons for Italy, 460 
tons for Germany, 499 tens for Holland, 200 tons for 
China and Japan, smaller quantities for other countries, 
and 4333 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 363,424 
tons yesterday afternoon, as against the same quantity 
wr week, thus showing no change for the past 
week, 


Finished Iron and Steel Trades.—All branches of the 
manufactured trade are, with perhaps the exception of 
shipbuilding steel, as busy as can be, and in many in- 
stances the orders on hand will keep the works full for 
mapy months to come. Even in the case of the steel 
worke, the comparative slackness of the demand for ship- 
building material for the time is in a great measure made 
up for by the demand for bridge-building purposes. 
-_ all round keep firm, both for finished iron and 
steel, 

Sulphate oy Ammonia.—This commodity was in very 
weak demand last Thursday at 7/. 10s. per ton, London 
depressing the market. On Friday the market was again 
dull, with the price just improved to 7/. 11s. 3d. per ton. 


Glasgow Copper Market.— At the forenoon copper 
market last Thursday 150 tons of the metal were dealt 
in, and at the close the price was back 1s. 3d. per ton, 
while in the afternoon on the sale of 100 tons the price 
recovered the forenoon loss. The market was surprisingly 
steady on Friday forenoon, for despite the further fall 
reported from New York, the price fell only 3s. 9d. per 
ton. Only 25 tons changed hands. At the afternoon 
market 50 tons changed hands at the earlier level of 
prices. The tone was decidedly strong on Monday fore- 
noon, when, on the sale of 50 tons, the price made an 
advance of 103. per ton at 48/. 6s. 3d. three months. At 
the afternoon market the tone continued strong, and the 
close was better. Yesterday forenoon some 50 tons were 
sold at 48/. 63, 3d. three months, and a similar amount 
changed hands in the afternoon, when the price rose 
ls. 3d. per ton. Only one lot of copper changed hands 
this forenoon, but the price made 23. 6d. per ton. Demand 
was idle in the afternoon, and prices were unaltered. 


A Big Wire Rope.—The North British Railway Com- 
pany have just got another haulage rope for working the 
tunnel between Queen-street Station, Glasgow, and 
Cowlairs Station. A wire rope at this place generally 
lasts about 17 months, and during that time it hauls 
upwards of 28,000 trains. The rope just laid in place is 
2280 fathoms long, and weighs fully 24 tone. 

Ventilation of the Glasgow Central Railway.—This 
matter has vocenty led to some important correspon- 
d«nce between the Board of Trade (Railway D. partment) 





and the Corporation of Glasgow. It seems that 

is a sort of notion at Whitehall Gardens that the Bac 
cipal authorities have a certain amount of responsibility 
in regard to the ventilation of the tunnel, but that is flatly 
denied by the local technical advisers of the corporation, 
It is affirmed on very good authority that what the rail- 
way company have to do is to purchase property on the 
line of the railway in order to instal such machinery as 
may be deemed requisite for the work to be done. ‘The 
corporation have nothing to do with the matter, and the 
Clerk of Police has officially written to that effect. 


Contract for the Mafeking-Buluwayo Railway. —Ib is 
reported that the Arrol Roof and Bridge Company 
Glasgow, are to supply the bulk of the girders for the 
ck Railway, the spans ranging from 
70 fb. to t. 


Glasgow Harbour Tunnel.—-Within the past few days 
there has been something like a flooding ot the Glasgow 
Harbour Tunnel, Ib was not caused by any inroad of the 
water beneath which the tunnel passes, as was tov 
hurriedly supposed, but by a breakdown of one of the 
pumps used for discharging the ordinary drainage into 
the tunnel. The difficulty has been well got under, 


British Association: Proposed Invitation for an Early 
Meeting in Glasyow.—At joint meeting of representa- 
tives of the Glasgow Corporation, the University, and the 
Philosophical Society, held yesterday, it was unanimously 
agreed to invite the British Associavion to meet in Glas- 
gow in 1898, or failing that year, then in 1900. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Sheffield Corporation Tramways.—The Tramways 
Committee of the Sheffield Corporation have decided to 
recommend the expenditure of 2501. upon a tour of the 
chief Continental towns, in order to gain information 
concerning the best methods of traction to be adopted in 
Sheffield. The cutlery city is full of difficulties in the 
way of steep gradients, and hills are encountered in every 
direction. Horse traction is found to be not only out ot 
date but cumbersome, and therefore an attempt will be 
made to discover, after contrasting the various methods 
of haulage in the Continental cities, the system that 
would prove most fitted to the needs of Sheffield. During 
next week a number of councillors, with the city sur- 
veyor, will visit Elberfeld, Remschied, Hamburg, Berlin, 
Dresden, Vienna, Buda-Pesth, and Paris or Milan, 
Later, visits will be paid to Bristol, Edinburgh, Glasgow, 
Blackpool, Douglas, and other places, and the deputation 
will issue a report to the council. The receipts under the 
corporation have been much heavier than under the old 
company. 

The Rotherham Stove-Grate Trade.—About 80 men em- 
ployed at the Burton Weir Works, Rotherham, have 
struck work in consequence of an attempt to put a new 
rule in operation on the part of their employers. The 
workmen state that they are willing to work under the 
same rules as are enforced in other stove-grate manufac- 
tories, and in accordance with the terms of the arrange- 
ment made after the strike of 1890. Iv is the general 
opinion that but few difficulties exist in the way of a 
satisfactory settlement of the points in dispute. 


Cutlery Exports in August.—The total exports of hard- 
ware and cutlery during August amounted to 164,123/., 
an increase of 3696/. compared with the corresponding 
month of 1895. The returns for the past eight months, 
however, show a more satisfactory increase, the figures 
being 1,373,2871. for 1896 and 1,176,777/. for 1895. East 
Africa, the East Indies, and Australasia show, respectively, 
an ~" gee of 26,6767 , 13,5457 , and 69,124/. for the eight 
monthe. 


Jron and Steel.—Iron is firmer on the week, and con- 
sumers are placing orders more readily. Bar iron in 
particular finds a ready market. Special steels are moving 
off quickly both on the Continent and at home, and 
makers anticipate a very successful year. Bessemer and 
Siemens-Martin material are alike active, the slight lull 
having been followed by a continuance of the progress 
that has been the principal feature of the year’s trading. 
The demand for heavy work has received a check, but 
specialties, such as armour-plates, projectiles, Purves 
flues, and marine engineering work meet with a ready 
market. Mining and contractors’ tools are progressing, 
and the majority of engineering establishments report 
favourably concerning the condition of business, Con- 
sumers of railway material are placing more than 
the ordinary quantities of orders. Inquiries are 
coming in favourably from India and South America; 
and these, supplemented by the heavy orders from 
the home companies, will keep many tirms well em- 
ployed right through the present year. Hydraulic work 
is not so plentiful as it was at the commencement of 
August, but textile machinery maintains its position. 
Quotations are as follow: Lincolnshire forge pig, 398. ; 
foundry iron, 43s. ; hematites (delivered in the district), 
from 55s. to 58s. ; Bessemer billets, of special carbon used 
in the Sheffield trades, 5/, 12s. 6d. to 6. ; Siemens-Martin 
steel, 7/. 10s. per ton for average qualities ; wire rods, 
5l. 10s. to 61. ; spring steel, from 6/. 10s. for common to 
71. 53. for best. The glass bottle industry is dull, the 
season having been only moderately good. 


South Yorkshire Coal Trade.—There is a more hopeful 
feeling in the coal trade of this district, consequent upon 
the near approach of the cold season. The collieries are 
now working on an average from four to five days per 
week ; some of the larger concerns have indeed been em- 
ployed throughout the year without a day’s cessation save 
in the case of holidays. There are several strikes in the 
coalfield, but hopes are entertained that in the case of the 
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most important one (that ab South Kirkby, which affects 
1000 men), the miners will listen to the reasonable pro- 

sals of mediators. Silkstones are quoted at the pits at 
on 8s, to 9s. per ton. Barnsley house coal 7s. to 83., 
hards 63. 6d. to 7s., manufacturers’ fuel 4s. to 5a, 6d., 
slack 23. 6d., smudge 1s. and upwards; common coke 
8s, 6d. to 103. 6d., best washed varieties 12s. to 14s, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
asmall attendance on Change, and affairs were rather 
quiet, but sellers were very firm in their quotations, be- 
lieving that prices are ge A to improve this autumn. 
One or two buyers reported that they had purchased odd 
lots of No. 3 g.m.b. Cleveland pig iron at 37s. 9d. for 
rompt f.o.b. delivery, but asa rule 37s. 104d. was paid 
for the ruling quality, and in fact there were more buyers 
than sellers at the latter figure. Makers, with few excep- 
tions, quoted 383. for No. 3. The other qualities were 
fairly steady except forge iron, which was very plentiful, 
and consequently rather weak in price. No, 1 Cleveland 
ig was 393, No. 4 foundry 363. 94., and grey forge 36s. 
iddlesbrough warrants were quiet at 37s. 10d. cash 
buyers. East coast hematite pig iron was in fairly good 
request, and the general quotation for early delivery of 
Nos. 1, 2, and 3 was 45s. 9d., though several buyers endea- 
voured to purchase at 453. 6d. Spanish ore prices have an 
upward tendency, as the duty imposed by the Spanish 
Government will come into effect next month, and this 
will add something Jike 14d. per ton to the cost of ore. 
Rubio is 12s. 94. to 133, ex-ship Tees. To-day our market 
was dull, but quotations for makers’ iron were not altered. 

Middlesbrough warrants eased to 37s. 8d. cash buyerz. 


The Production and Disposal of Pig Iron.—The returns 
of the Cleveland Ironmasters’ Aseociation showing the 
make and disposal of pig iron in the north of England 
during August are fairly satisfactory. They show that of 
134 furnaces built 95 were in operation, 49 being on 
Cleveland pig, and 46 producing other kinds, including 
hematite, spiegel, and basic pig iron. The make of 
Cleveland pig was 123,901 tons, or 5890 tons less than the 
output for July. . The production of other kinds of pig 
iron was 135,999 tons, or a reduction, as compared with 
the make for July, of 1039. The total output of all kinds 
of pig iron was thus 259,900 tons, being a decrease on the 
previous month of 6929 tons. At the end of August the 
total stocks of pig iron stood at 340,709 tons. This is 
a decrease, as compared with the end of July, of 8002 tons. 
Shipments of pig iron for August totalled 118,761 tons, of 
which 81,310 tons went to foreign ports and 37,451 tons 
coastwise. Shipments for July amounted to 94,627 tons, 
of which 51,239 tons went to foreign ports and 43,388 tons 
coastwise. 


Manufactured Iron and Steel.—Bar and rail producers 
keep very busily employed ; inquiries are numerous, and 
quotations are fully maintained, but for shipbuilding 
material the demand is not quite so good, and prices are 
rather easier. Common iron bars are quoted 5/.; best 
bars, 5/. 103.; iron ship-plates, 47. 163. 9d.; steel ship- 
plates, 4/. 17s. 6d. ; steel boiler-plates, 5/. 17s. 6d.; iron 
ship-angles, 41, 133. 9d. ; steel ship-angles, 47. 15s. ; and 
heavy sections of steel rails, 47. 103.—all less the customary 
2h per cent. discount, except rails, which are net at works, 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has not been 
active for prompt shipments, and inquiries for deliveries 
at a future date have somewhat increased. The best 
descriptions have been making 10s. to 10s, 3d., while 
secondary qualities have brought 93. to 93. 6d. per ton. 
The house coal trade has shown some improvement; 
No. 3 Rhondda large has made 10s, to 103. 3d. per ton. 
Coke has maintained a good tone; foundry qualities 
aay 163, 9d. to 17s., and furnace ditto, 14s. to 163, 
per ton, 


Buckfastleigh Railway.—The proprietors of the Buck- 
fastleigh Railway have agreed to an amalgamation of the 
undertaking with the Great Weatern. 


_ Boiler-Making at Portsmouth.—A new boiler shop, which 
is to be provided for Portsmouth, is to be built on a site 
near the Unicorn-gate. A vote of 12,000/. on account has 
been agreed to for the building and its fittings, and plans 
are being prepared for consideration by the Lords of the 
Admiralty, 


Water Supply of Cardiff. — Recent rains have done 
something at least to solve the problem of the Cardiff 
water supply, by increasing stocks which the long- 
continued drought had materially diminished. Mr. 
C. H. Priestly, the Cardiff Water Works engineer, states 
that the quantities in the reservoirs have rallied from 
70 million gallons to 90 million gallons. The rainfall 
at Lisvane last week was less than 4 in. for the whole of 
the week, and but for a heavier rainfall in the Taff Vawr 

alley, the increase in stocks would not have been so 
large as indicated. Pumping is still being carried on at 
oa and will apparently be necessary for some time to 

e, 


Welsh Light Railways.—It has been decided to con- 
struct alight railway in Montgomeryshire, from the Cam- 
rian system near Four Crosses, between Llanymynech 
and Welshpool, to Llanfair Caereinion. Mr. J.E. Thomas, 
rexham, has been appointed engineer, and will at once 


— the preparation of plans, sections, and esti- 


Water-Tube Boilers.—The Salamander, torpedo - gun- 
boat recently employed as a tender to the Alexandra 





guardship at Portland, is to be at once taken in hand at 
Devonport Dockyard for the substitution of water-tube 
boilers for her locomotive (wet-bottomed) boilers. The 
new boilers are to be of the Thornycroft type. They are 
being made at Chiswick, and will be delivered at Devon- 
port this month. The Salamander’s refit will cost about 
23,000/., and is to be completed before the close of March, 
1897. The Sheldrake, torpedo-gunboat, tender to the 
Galatea, guardship, Hull, will shortly be paid off and 
sent to Devonport to undergo similar refit. The Shel- 
drake will be supplied with a set of the Babcock and 
Wilcox type. New sets of boilers of water-tube design 
have been ordered for the torpedo gunboats Seagull and 
Skipjack. The work of reboilering the Seagull will be 
carried out at Portsmouth, and that of the Skipjack at 
Chatham, It is estimated that the cost of reboilering these 
four gunboats and preparing them for further sea service 
will amount to over 95,000/. 





MISCELLANEA. 
From figures recently published at Munich it appears 
that some 15,644 gas engines, aggregating 52,694 horse- 
power, are now at work in Central Europe. 


Messrs. Palmers, of Jarrow, are about to devote part 
of their works to cycle manufacture, with especial view to 
the construction of motor cars as soon as the demand 
arises. 


The friction of the 5000 horse-power turbines at 
Niagara is so emall that when once started they will 
run light, with a gate opening of ,); in. only. Careful ex- 
periments have shown the wheels to have an efficiency 
of 80 per cent., which is 5 per cent. in excess of the 
guarantee. 


The Rocket, torpedo-boat destroyer, has had guards 
fitted to the after part of her hull, to protect the pro- 
pellers. The guards are under water, and it is found that 
they do not appreciably affect the vessel’s speed, and in 
view of the great protection they afford it has been decided 
to supply similar fittings to all vessels of the class. 


At the present time about 1,000,000 tons of sewage per 
day is pumped at the Barking and Crossness works of the 
London County Council. ‘fhe precipitants used are 
chalk and sulphate of iron, about 1000 grains of the former 
aud 234 grains of the latter being added to each ton of the 
raw sewage, 


From official statistics water power would seem to have 
taken an extraordinary development in France, as it 
appears that there are more factories using water than 
steam. Thus, out of a total of 118,655 separate workshops, 
59 per cent. generate their power by water, though the 
hydraulic plants are, it is true, much smaller than those 
run by steam. 


An electric locomotive of a novel type is about to be 
tried experimentally on the lines of the Manhattan Rail- 
way Company, New York City. The engine is to carry 
a battery of secondary cells, which will be charged by 
current obtained from a third rail as the motor moves over 
the line. The charge thus obtained will enable runs of 
15 to 20 miles to be run over rails not fitted with an elec- 
tric circuit. 


Natural gas wells in the States continue to show 
marked signs of failure, the pressure diminishing so 
much that the supply has only been maintained by boring 
large numbers of new wells. In many cases these wells 
have an effective life of a few months only. The best 
year was 1888, when more than 224 million dollars were 
paid to the well companies for the gas. Last year this 
sum had fallen to 13 million dollars. 


The production of iron in Belgium for the first six 


months of 1896 shows an increase over the corresponding | S 


period of 1895. There were produced : Pig iron, 423,800 
tons in 1896 ; 408,465 in 1895. Of this quantitv 157,875 
tons (as against 179,936) were puddling iron ; 46,220 tons 
(as against 44,000), foundry pig; 219,705 tons (as against 
184,129 tons), Thomas or Bessemer pig. Of the 44 Bel- 
gian blast-furnaces, 33 were in operation on July 1; 11 
were either blown out or banked. 


A mammoth tower is now in course of construction at 
Chicago, which is to be 1115 ft. in height, and is estimated 
to cost 800,0007. The general outline recalls the Eiffel 
Tower at Paris. -The base is 326 ft. square, and at the 
first stage, at the 225 fo. level, 90,000 square feet of floor- 
ing space will be provided. Another landing 150 ft, square 
will be fixed at the 450 ft. level, and a third oneof smaller 
dimensions at the height of 675 ft. The elevators will run 
beyond this to a landing at the 1000 ft. level, from whence 
stairways will lead to the top of the tower. 


The Board of Trade returns show that the imports for 
August were 32,472,6221., a decrease of 211,477/. compared 
with August, 1895. The total value of the imports for 
the past eight months was 283,286,815/., an increase of 
9,936,055. compared with last year. The export of 
British and Irish produce and manufacture for August 
amounted to 20,301,566/., a decrease of 179,9297. compared 
with last August ; and for the past eight months the total 
was 160,639,073/., an increase of 13,480,576. compared 
with the same period last year. 


The statement of gross revenue and working expendi- 
ture on the Natal Government Railways for the six 
months ended June 30 last is exceedingly favourable. 
Revenue, 482,949/. 83. 7d. ; expenditure, 190,158/. 4s. 3d., 
leaving a net revenue of 292,791 4s. 4d., which is equal to 
9. 11s. 54d. per cent. per annum on the capital cost of 
open lines—6,117,211. The working expenses were but 
39.37 of the revenue. These returns show that the rail- 
ways alone in Natal are earning a yearly profit which 


| exceeds the whole charge of the public debt of the 


colony. 


At Kalgoorlie, West Australia, on Tuesday last, Sir 
Gerard Smith, the Governor of the colony, opened the 
newly-constructed railway from Coolgardie. At a ban- 

uet given in the evening in celebration of the occasion, 
the Governor said he had originally been an opponent of 
the scheme for water supply which had just passed the 
Assembly, but after fully going into the matter, he had 
become a strong believer in its usefulness later on. Sir 
John Forrest, the Premier, announced further schemes of 
railway construction. As to the water scheme, he was 
confident that it would be completed in three years, and 
would not cost more than 24 millions. He added that 
the Government had constructed during the last six years 
over 1000 miles of railway, and had extended the tele- 
graph system in all directions. 


In the current issue of the Bulletin of the International 
Railway Congress, Mr. W. Hohenegger describes his 
experiences with two experimental sections of line laid 
with longitudinal sleepers of wrought iron. These 
sleepers were of channel section, and were made in lengths 
of 31 ft. 10 in., their weight being 52 1b. per yard. The 
rails weighed 54 1b. per yard, and the gauge of the line 
was maintained by simple angle connections at about every 
10 ft. The final cost of the track as laid was 1/. 7s. 4d. 
per yard, as against 1/. 0s. 8d. for ordinary track with 
wooden sleepers. One of the sections laid has just been 
taken up atter 20 yeurs’ use, and is to be replaced with a 
similar but heavier track. During the whole period 
there has not been a single rail or sleeper fracture on 
either of the experimetal sections laid, and the life of the 
rails has been from 5 to 8 years more than on the adjoin- 
ing sections laid in the ordinary manner. In addition to 
these two experimental sections, other portions of the 
line have also been laid with longitudinal sleepers, steel 
being used in the latest designs, in which the weight of 
the sleeper is 60 1b. per yard. The cost of this track is 
11. 4s. 4d. per yard, and in all some 434 miles of it have 
been laid. The rails and the — break joint, this 
being found to give a better track than coiacident joints, 
The experience gained is said to have been of a satisfac- 
tory nature. 





Pusiic WoRKS IN THE CarE CoLony.—Supplementary 
estimates for 1896-7, just submitted to the Cape Parlia- 
ment, propose an outlay of 70,000/. for new telegraph lines 
and additional wires. An expenditure of 22,3001. is also 
proposed for railway surveys. New post and telegraph 
offices are contemplated at Cape Town ata cost of 72,0002. 


Tue Late Mr. R. W. Brrow.—We regret to learn of 
the death of Mr. Robert William Peregrine Birch* which 
occurred somewhat suddenly on August 30 at Foyers, 
Inverness-shire, where he was engaged on the hydro- 
electric installation in connection with the Falls of Foyer 
works of the British Aluminium Company. Mr. Birch 
was held in high repute as an hydraulic and sanitary engi- 
neer, and had been professionally engaged in most of the 
important inguiries, Parliamentary and otherwise, relat- 
ing to water supply and sanitary subjects during the past 
20 years. He usually acted for the London water com- 
panies in their struggles with the London County Council, 
and gave evidence on their behalf on several occasions, 
notably before Lord Balfour’s Commission, when he 
expressed the opinion, which he held very strongly, that 
it was unnecessary to look beyond the present sources for 
the water supply of London. He believed that if adequate 
works of storage were carried out and the unnecessary 
waste of water prevented, the needs of London could be 
amply supplied by the existing companies. Thia view 
was adopted by the Commissioners in their report. Mr. 
Birch was for many years a member of the Council of the 
Sanitary Institute and of the Royal Meteorological 
ociety. 





Water Suprty or NorrincHam.—Official data have 
just become available with regard to the working of the 
Nottingham Corporation Water Works for the year end- 
ing March 25, 1896. The revenue for 1895-6 showed an 
increase of 2642/. 153. 5d., while the working expenses 
were larger by 1061/. 11s. 3d., the augmentation being 
caused by renewals of old mains and increased rates and 
taxes. After providing for interest on loans and con- 
solidated stock, contributions to the renewal fund, and 
sundry sinking funds, the accounts for 1895-6 balance off 
with a profit of 30917. 11s, 7d., which has been carried to 
an additional works account to provide for outlay likely 
to be incurred in seeking further supplies of water. In 
the course of the last financial year, 6007 yards of new 
mains were laid, making the total lepgth of the mains 
270 miles. The council also renewed yards of old 
mains and fixed 147 new hydrants. Alterations in the 
trunk mains in Haydn-road and Arnold-road, Basford, 
Watnall-lane, Hucknall, and Pelham-street, as well as 
in minor mains and services, have been occasioned by the 
construction of the new line through Nottingham of the 
Manchester, Sheffield, and Lincolnshire Railway Com- 
pany ; the cost of these alterations has been rec ed. 
The total quantity of water pumped and distributed 
during the past financial year was 1,990,330,300 gallons, 
showing an increase of 69,913,020 gallons as compared 
with 1894-5. The consumption of water per head of the 
population per day last year was nearly 214 gallone, or an 
increase of nearly quarter of a gallon per head per day 
as compared with 1894-5. The population supplied in 
1895 6 was estimated at 250,543, showing an increase of 
1606. The number of houses and shops supplied was 


60,372, showing an increase of 387. The number of 
additional supplies laid on for ba' gardens, &c., was 
22,816, showing an increase of 1079. @ number of trade 





supplies by meter was 2877, showing an increase of 38, 
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TEOHNIOAL EDUOATION. 
Some eight or nine years ago that excellent 
gentleman Mr. John Bull made a great and startling 
discovery. The good, easy-going fellow had inherited 


"| from his father a magnificent business which had 


practically no rivals in the markets of the world. 
Repeated experience had given him a supreme 
contempt for the efforts of rival houses ; and, in 
fact, his position seemed so secure that he thought 
he might be permitted to take matters easily, whilst 
quietly enjoying the vain, if strenuous, attempts of 
his rivals to enter into competition with him. After 
some years of this blissful repose, he awoke one 
afternoon to the fact that his dividends were less 
substantial than they ought to be, and that foreign 
firms, if they had not succeeded in diminishing his 
turnover, had at any rate very substantially affected 
his rate of profit. The good gentleman could not 
be bothered just then into examining the matter 
closely, so simply gave instructions to cut down 
unremunerative expenditure, as he was pleased to 
consider experimental work of every kind, and 
went on as before. The next time he went 
through his accounts, matters appeared to be 
still more alarming, and this time he determined 
to find out something as to the cause of his 
rivals’ success. He was soon struck by the fact 
that abroad every factory had a technically-trained 
chief, whilst he had been rather priding himself on 
the fact that there was no theory about his busi- 
ness, that his works-manager and chief draughts- 
man were ** thoroughly practical” men, inasmuch 
as whilst they could show a fitter or turner how to 
do his work, they were often incapable of fixing, for 
instance, the proper thickness of wall for a hy- 
draulic cylinder, or of determining the strains in a 
simple lattice girder or workshop crane. For any 
work requiring calculations to be made, a consulting 
engineer was called in. The latter in some cases 
was incompetent, whilst in almost all he was more 
concerned in maintaining a reputation for infalli- 
bility than in endeavouring to execute the work in 
the most economical manner. In short, money— 
other people’s money—was no object to the con- 
sulting engineer, as witness many of the bridge 
designs which have emanated from Westminster in 
the past. 

After a survey of the whole question, Mr. Bull 
decided that he also must have technical education, 
and he determined to outdo his competitors, if not in 
the quality of it, at least in the matter of quantity. 
Every man, from the drilling machine tender to 
the chief draughtsman, was to have a smattering of 
scientific knowledge. Technical institutions arose 
like magic throughout the country, and were in the 
aggregate heavily endowed both with imperial and 
local resources. In London alone it is estimated that 
500,000/. represents the capital expenditure on 
these polytechnics, whilst the cost of maintenance 
exceeds 120,000/. per annum, for a kind of work 
which might very well have been done by evening 
classes held in the various Board schools. Some 
ill-conditioned grumblera did indeed suggest that 


. they could not perceive that research in the 


chemical trade, for instance, was likely to be much 


7|advanced by the yardmen learning to perform a 
,|simple inorganic analysis. 


Important discoveries 
are not usually made by tyros, they ventured to 
remark, but in the general enthusiasm their warn- 
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8| pression in the remarks of the Chairman of the 


London County Council, who was eloquent on 
the advantages to a bricklayer of a knowledge of 
the chemical qualities of clay. Reasoning is, 


1| of course, wasted on a gentleman who can make a 


remark of that nature ; but when the hot fit is over, 
a sad awakening lies before the public. 
every industry the vast majority of employés must 
be content to simply obey orders, thankful if the 


acquirements and abilities of their chiefs are suffi- 
cient to secure to the district a fair share of the 
world’s work. In commercial as in national war- 
fare it is the leaders that count. Change leaders, 
and the body of men defeated before at every en- 
gagement, may become as uniformly victorious. To 
supply such leaders should be the aim of our tech- 
nical schools, in place of which they fritter away 
their resources in the attempt to give every private 
in the ranks a smattering of higher strategy. The 
City and Guilds of London have been amongst the 
few public bodies who have not been carried com- 
pletely away by the existing. craze, though the 
pressure has been so great on them that even they 
have yielded somewhat. In their Central Technical 
College each department is under the control of 
a thoroughly competent professor, and it is doubt- 
ful if at any foreign school a better training 
can be acquired than here. Four more such col- 
leges, at most, would fill all the requirements 
of the kingdom, and if the local and imperial autho- ° 
rities would expend their resources in instituting 
scholarships to such, instead of squandering them on 
‘‘smatter”’ shops as at present, such scholarships 
would give every lad fitted to climb, or lead, his 
opportunity, whilst with the money saved, the 
equipment of the laboratories of the leading schools 
would soon be unexcelled in the world. At present 
a lad gets a smattering of the differential cal- 
culus, for instance, at some polytechnic, and 
immediately feels he is fitted for something 
better than running a planing machine. If 
he is, well and good; he will not mind that 
machine long before he has the offer of more re- 
munerative employment ; but if every lad in the 
country is given this smattering, whilst only a 
small fraction are worthy of promotion, the ninety 
and nine left in the workshop wilderness are pos- 
sibly spoilt for mechanics without being fitted for 
anything better. Every facility should be given 
for the exceptions to rise from the ranks, but any 
attempt to establish an educational dead level is 
likely to.be disastrous. As the mass cannot be 
raised to the level of the leading men, the alterna- 
tive of degrading the latter to the lower plane 
must in such a case be adopted. 

So far as the middle classes are concerned, some 
sort of excuse may be made for the existence of 
many of these low-grade schools of science, 
The whole of our middle-class educational estab- 
lishments are still overshadowed by the classical 
tradition. At the public schools a modern side 
has in many cases been grudgingly instituted, but 
the modernists are looked down upon not only by 
the general body of masters, but also by the bulk 
of the boys themselves. The consequence is that 
the average youth leaves one of our public schools 
with a more or less plentiful knowledge of Greek and 
Latin words, but with very little acquaintance with 
the facts of natural science. Our private schools 
are still worse, being pretty frequently controlled 
by a head master who has failed as a parson, a state 
of affairs which has long been traditional in these 
islands, as Sir Walter Scott refers to it asa common 
practice in the Scotland of hisday. This being the 
case, the polytechnics undoubtedly do assist the 
sons of the bourgeoisie to get some fragments of 
scientific knowledge which they are, as yet, too 
often denied at school, but it was scarcely with 
this object in view that half a million has been 
expended on the London institutions alone. 

Though unconnected with matters of general 
policy, one excellent feature of American technical 
schools is worthy of imitation here ; that is, courses 
of lectures delivered by practising engineers. These 
lectures have in many cases been very valuable, 
attention being concentrated on small details usually 
neglected in text-books rather than on general 
principles, which can be quite as well set forth by 
a pure bookman. On this side of the Atlantic 
technical school managers do not, as a rule, en- 
courage practicians in their professorial chairs, 
to the distinct disadvantage of the pupil, who 
is too often regaled with a fare of what Mr. A 
says that Mr. B. has said. In mechanical engi- 
neering, for instance, the lectures of Dr. Cole- 
man Sellars delivered to the students of one 
of the American colleges of engineering teem 
with information of a practical nature. Business 
and commercial matters also receive attention, 
and the student is reminded of the well-known 
American method of defining an engineer as a man 


In | that can do well with one dollar what any fool can 


do badly with two. This question of cost is always 





kept carefully in view on the other side of the 
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Atlantic, and in this respect it would be difficult to 
surpass much of the recent work on the Canadian 
Pacific, where thoroughly substantial structures 
have been erected at a remarkably low cost. In 
American text-books the importance of giving some 
idea as to costs has always been kept in view. Even 
the engineers’ pocket-books published there, follow 
suit, very many approximate prices appearing in 
Trautwine, for example. 

Technical education is only one weapon, though an 
important one, in the industrial battlefield. Com- 
mon sense and courtesy in the counting-house and 
business offices are at least equally essential. In deal- 
ing with countries using the metric system, quota- 
tions should not be made in English weights and 
measures, whilst the advantages of a set of standards 
generally recognised in the trade are well shown in 
the recen’ orders sent from Johannesburg t» the 
States for iron piping. Formerly this was obtained 
entirely from the Clyde, but the different makers 
had all their own standard sizes for couplings, 
unions, &c., with the result that a batch of such 
goods received from one Scotch firm could not be 
used interchangeably with the goods supplied by an- 
other. American makers have agreed on a set of 
standards, to which all work, and for this reason only 
they are getting a large share of the South African 
trade. When complaints were made the Scotch firms 
defended themselves by the inane remark that their 
own fittings were interchangeable inter se, and they 
professed to be unable to understand why this was 
insuflicient. Not so very long ago certain makers 
held similar ideas as to screw threads. In short, 
they rather thought they scored a point in having 
their own standards, as they fondly imagined that 
then all repairs must be returned to them for exe- 
cution. Experience has, however, shown that a 
careful colonial importer avoids placing his orders 
with such firms, as the annoyance of having to 
send some thousands of miles to replace a broken 
bolt can only be balanced by a very substantial 
saving in the original cost of the goods. No amount 
of technical training in the designing department is 
likely to affect the practice of such firms, who can 
only be brought to take a common-sense view of 
the matter by the hard logic of facts. 








MECHANICAL FILTRATION. 

Tse sand filter, which in this country has given 
such splendid results in reducing the number of 
germs and the organic impurity in drinking water, 
cannot be relied upon in America to remain un- 
frozen during winter. The rigour of the frost, in 
the Northern States at least, is such that at times 
the filter-bed becomes solid and impermeable, and 
the water must be passed direct into the mains. 
Hence efforts have been made to introduce mecha- 
nical filtration, as it is called; that is, filtration 
with some substance added to the water to aid the 
action of the sand, and thus to enable the opera- 
tion to be carried out at a greatly increased speed. 
Naturally the quick-acting filters can be of smaller 
size, and consequently can be installed in a building 
if desired. Even if out of doors the water passes 
through so rapidly that there is little time for it to 
part with its heat totheatmosphere. The objection 
to this method of filtration is that there is a con- 
stant addition of soluble chemicals to the water, 
and this may exercise a deleterious influence on the 
public health. Hence such a system can only be 
tolerated where it is a necessity, for although there 
is reason to believe that the whole of the chemical 
coagulant is precipitated, or, at any rate, none 
escapes in a soluble form, yet it is undesirable to 
run any risks that can be avoided. 

The coagulant used is basic sulphate of alumina 
—alum—and experiments have been made in 
America to determine whether it is wholly re- 
tained in the filter. At the Peltaconset pump- 
ing station of the Providence Water Works, 
Mr. Edmund B. Weston, M. Inst. C.E., made 
a lengthened research into this matter. The 
logwood and acetic acid test was employed, and it 
was found that it would indicate the presence of 
one part of sulphate of alumina in one million 
parts of water, which is equivalent to;}, of a 
grain of alumina in a U.S. gallon of water. For 
a considerable time the test showed the presence of 
alumina in the filtered water. Several chemists 
were consulted, and it was suggested that the alum 
tint might be due to the presence of finely sus- 
pended hydrate. The water was then carefully 
filtered a second time through paper, and this con- 
firmed the suggestion, for no tint followed when the 


test was made. An analysis of the water from the me- 
chanical filter, made by Professor T. M. Drown, of 
the Massachusetts Institute of Technology, showed 
that the process resulted in the decrease of ferric 
oxide by .0235 grain per gallon,and in the increase of 
alumina by .0292 grain, and of sulphuric acid (SO,) 
by .2085 grain. In the half-grain of sulphate of 
alumina, which was added to each gallon of water 
entering the filter, there was .0789 grain of alumina 
and .1840 grain of sulphuric acid. Evidently some- 
what over one-half of the sulphate was decomposed 
and its alumina precipitated, the remaining portion 
passing into solution. The amount of sulphuric 
acid found after filtration is larger than can be 
accounted for by arithmetic, and is probably due to 
experimental errors. The amount of alumina added 
to the water by the process is practically equal to 
that already there, Whether it is in the form of 
sulphate or not Professor Drown is unable to say. 
There is very little lime in the Pawtuxet river 
water, except in the form of sulphate, so that the 
sulphuric acid (SO,) cannot combine with that toa 
great extent. 

Inquiries have been made to find whether alum- 
treated water has an injurious effect on steam 
boilers. Mr. G. H. Seyms, chemist to the Hart- 
ford Steam Boiler Inspection Company, states that 
he has met quite a number of cases where boilers 
have been rapidly rusted by such waters, even in 
regions of hard lime-bearing waters where the alum 
treatment is most efficacious. He adds, however, 
that corrosion from the use of lime is not so general 
as might be supposed, and he considers this to be 
because, either, the alum is not generally used in 
sufficient amount to entirely clear the water, or 
that the water naturally contains soluble alkalies, 
or that the use of soda ash, as a disincrustant, 
neutralises the acid. The chief inspector of the 
company, Mr. B. F. Johnson, reported that in 
Atlanta he had not been able to trace any ill 
effects in boilers to the use of the water. Officers 
of health in some 40 or 50 towns using alum- 
treated water have been interrogated, and in no 
case did they attribute any ill effects to its use. 
When baking powder containing alum is used in 
breadmaking, there are usually 13 to 14 grains of 
aluminium hydroxide in a pound of bread, so that 
a really sensible amount is taken into the system 
at each meal. In comparison with this, the minute 
quantity in a gallon of water is quite insignificant. 

The rate of filtration through sand adopted by 
the London water companies is 540 gallons per 
square yard per 24 hours, or 2,615,600 gallons per 
acre. Of course this limit can be very greatly ex- 
ceeded, but the metropolitan companies put security 
in advance of celerity, and prefer to provide very 
ample filtering surface to running the risk of im- 
perfect purification of the water. With mechanical 
filtration, immensely greater quantities can be dealt 
with. The Morison mechanical filter, with which 
the experiments we have referred to were carried 
out, passed 128 million U.S. gallons (102 million 
imperial gallons) per acre per day of 24 hours, 
or about 39 times as much as is the practice 
here. It was constructed of a vertical cylin- 
drical tank, having a layer of crushed quartz, 
10 in. thick at the bottom, with a second 
layer 2 ft. thick above. The ‘‘effective size” of 
the grains of quartz in the upper layer was .59 
millimetre, and the ‘‘uniformity coefficient ” 1.5. 
The effective size is defined by the State Board of 
Health of Massachusetts to be such that 10 per 
cent. by weight of the material is of smaller 
grains, and 90 per cent. of larger grains than 
the size given. The uniformity coefficient is 
the ratio of A to B when the values of A and 
B are such that 60 per cent. by weight of the 
material is finer than A, and 10 per cent. finer 
than B. The lower layer of quartz was much 
coarser than the upper. A central vertical shaft 
carrying stirrers was mounted in the centre of the 
filter, and when the flow was reversed to wash the 
quartz, this was rotated, thoroughly stirring up the 
top layer. It was found that the best results 
were obtained by allowing a pint of coagulant, 
containing 911 grains of sulphate of alumina, 
to flow on to the filter in the first six minutes 
after the water was let on at the commence- 
ment of a run. Then a steady flow of half a 
grain of alum per gallon of filtered water was 
kept up. The first quantity immediately formed a 
surface over the filter, plugging the interstices, 
and causing the filter to act efficiently. The con- 
stant flow kept up the action, and carried down 








the organic matter in the water. 


The water appeared at the outlet pipe in about 
five minutes after it was turned on. A sample was 
collected after one minute, then every five minutes 
for the first half-hour, and finally hourly during 
the day, and several times during the night. With 
the acetic acid and logwood test no alum tint was 
ever visible in the one and six minute samples, 
In all the other tests the tint was visible in 
all the other samples before filtration through 
paper. In the 11 and 16 minute samples it 
was visible after filtration through paper. Bacterio- 
logical tests were made at different stages of the 
filtering. In those made one hour or more after 
water commenced to flow the average number of 
bacteria removed from the water entering the 
filter was 99.5 per cent. during July and October, 
1893 ; 98.6 per cent. from October 17 to November 
18, 1893 ; 96.1 percent. from November 23, 1893, 
to January 9, 1894 ; 92.8 per cent. from January 9 
to January 23, 1894 ; 98.8 per cent. from January 
24 to January 30; and 95.2 as an average from 
October 17 to January 30. On January 23, 1894, 
the filter was washed out with hot caustic soda, as 
the quality of the water was deteriorating, and the 
quartz was badly stained. The quality of the effluent 
immediately improved. It is recommended that 
such filters should be washed out every six months, 
as it is possible that bacteria may gradually grow 
down in them, as it is known they do with some 
other filters. 

From the results of the experiments, Mr. Weston 
concludes that half a grain of sulphate of alumina 
per U.S. gallon (8 lb.) gives satisfactory results, 
with about 5 grain extra for the quantity first 
inserted. ood bacteriological results can be 
obtained with rates of filtration between 90 million 
and 193 million gallons per acre per 24 hours, the 
filter being cleaned every 16 or 17 hours. These 
results are very encouraging, and in places where 
sand filtration is impossible it is probable that they 
will be attentively studied. Soretihston it is 
only in such places that the addition of alum to 
potable water is admissible. It may be that it is 
practically all removed, but while a doubt remains 
on the subject, it is only urgent necessity that can 
justify its use. Undoubtedly a little alum is a less 
evil than a frozen filter, but with ordinary care this 
latter should not occur in this country. In the 
Northern States of America the use of alum is 
almost a necessity, and the thanks of the com- 
munity are due to Mr. Weston for showing how 
small a quantity suffices, and how effectual it is in 
dealing with bacteria and organic contamination. 





RAILWAYS NEAR TOKIO. 

A CONSIDERABLE number of railways now have 
their terminus at Tokio, but the stations are for 
the most part in the outskirts, and it is extremely 
inconvenient to pass from one line to another. 
Proposals were made some time ago for a large 
central station with elevated lines connecting the 
various railways, but much opposition is being 
raised by the inhabitants of a considerable section 
of the city to them, and especially by those in the 
neighbourhood of the park at Uyeno. They evidently 
still prefer beauty and cleanliness to the convenience 
of a central station, and contend that the railway 
would mar the landscape of the park, and that the 
smoke issuing from the engines, even though smoke- 
less coal be used, would injure furniture and 
objects of art, and would also impair health. The 
whole scheme is, therefore, being reconsidered by 
the capitalists immediately concerned, in order that 
at least some of the objections may be removed. 
One of the Japanese journals has been recently 
publishing an interesting series of articles relating 
to the various railway schemes affecting the districts 
immediately around Tokio, and from these we learn 
that with the existing lines, and those which are 
proposed, there will soon be a veritable network 
of railways around Tokio. In the vicinity of Tokio 
operations are already conducted by the State, the 
Kobu, the Kawugoye, the Aoume, the Nippon, the 
Ryomo, the Sobu, and the Boso Railway Companies. 
Besides the above, 14 temporary charters have been 
granted to other companies as follows: Buso, So-0, 
Bushyu, Kazusa, Mobu, Tobu, two Jyo-so, Narita, 
Funakura, Karasuyama- Kawashima, and the Senju 
and Tokiwa branch ofthe Nippon Railway Com- 
pany. It is, moreover, said that the authorities 
are disposed to grant further charters to other 
companies whose schemes are before them. When 
the present railway programme is completed, the 





Tokio district will have lines branching out to 
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Matsuda, Hachioji, Takasaki, Ashikaga, and Mito. 
Some of the proposed lines will either compete 
directly with existing lines or with each other, 
and conferences are being held in order that 
amalgamation may be arranged where that is 
desirable or possible. The author of the articles 
alluded to, thinks that the Railway Council will 
undoubtedly entertain with favour the schemes 
of the following new companies : 1. Bu-so (Musashi- 
Sagami).—This will start from Shinanomachi, 
Yotsuya district of Tokio, traverse the centre of 
Musashi and Sagami from east to west, effect a 
junction with the Tokaido line at Matsuda, 
and then go on to Odarawu; total length 
about 53 miles. 2. So-o (Sagami-Huchioji).—This 
will start at Aibara in the vicinity of Huchioji, 
traverse Sagami from north to south, cross the above 
railway, and effect a junction with the Tokaido line 
at Hiratsuka ; total length about 27 miles. 3. Tobu 
(Eastern Musashi)and Mo-bu.—These willconnect at 
Ashikaga and Tokio. The former starts from 
Senyu, crosses the Nippon Railway at Kiku, and 
passes through Ashikaga and joins the Ryomo 
Railway after passing Tatebayashi. The latter will 
start from Koishikawa, Tokio, pass Kawagoye and 
Kumagaye, and reach Ashikaga after crossing the 
Ryomo Railway. (4) Mito and Tokiwa branches 
of the Nippon Railway Company.—The two 
schemes, which are really one continuous line, will 
start from Tabata between Oji and Uyeno, will cross 
the River Tone near Senzu, and goon to Mito. From 
Mito it will extend along the coast of Shitachi and 
Iwaki, and effect a junction with the third section 
of the existing line at Iwamura, Rikuzen. (5) 
Bushyu.—This will start at Takasaki, thence run 
southward, cross the Jyobu line at Yorii, and effect 
a junction with the Kobu line at Huchioji. (6) 
Jyobu.—This line will start from Kumagaye station, 
Nippon Railway Company, and reach Omiya, after 
crossing the Bushya line at Yorii. (7) Jyo-8s0.— 
One branch will start from Utsunomiya station, 
run southward and cross the old Mito line at 
Shimotate, and join the new Mito line at Totte. 
The other branch will start from Iwannirato on the 
old Mito line of the Nippon Railway Company and 
proceed to Sinkaido. (8) Funakura.—This line will 
start from Funabashi station of the So-bu Railway, 
and at Sakura will effect a junction with the So-bu 
and Narita Railways. The line when completed will 
be the shortest route between Tokio and Sakura. 
(9) Narita. —This line will start from Sakura, the 
terminus of the So-bu Railway, and will run on to 
Narita. An inspection of a map of the district 
around Tokio will show that when these proposed 
lines have been carried out, the railway service of 
the capital of Japan will be very complete, and in 
themselves they are a very good index of the indus- 
trial activity of the country. 





THE GLASGOW OCENTRAL RAILWAY. 

TuE Glasgow Central Railway, which was fully 
opened for passenger traffic on August 10, is pro- 
bably the most important railway constructed in 
Britain within recent times, resembling as it does 
the District line through the city of London. The 
Glasgow Central Railway was authorised by Parlia- 
ment in 1888, and has thus taken seven years to 
complete, but in December, 1894, a part of the 
line was opened for mineral traffic to the Queen’s 
Dock and Harbour, and in November of last year 
passenger traffic was started on the eastern section. 
The whole length, indeed, might have been opened 
a year or 18 months ago but for the sanctioning of the 
Lanarkshire and Dumbartonshire line by Parliament 
in 1891. This railway is really an extension of the 
Glasgow Central, branching off to the west at Stob- 
cross Station (see Fig. 1). It necessitated a very 
much larger station in the city to act as a terminal 
for the country tiaffic while accommodating through 
local traffic. The construction of this large station 
delayed the completion and opening of the Central 
line. We fully described and illustrated the works 
on the Central Railway in our fifty-third and fifty- 
fourth volumes,* and in conformity with a promise 
then made, we return to the subject, with the view 
primarily of illustrating and describing this new 
station. 

But first a brief description of the line is neces- 
sary. The railway was skilfully laid out to afford 
the maximum advantage to the citizens in respect 
of intramural traffic, and indirectly it has 
brought great advantages. The route is parallel 





* See also vol. lx., page 85. 


for a considerable length with the flow of the river, 
and in some parts the formation is lower than 
high-water level, which necessitated a rearrange- 
ment of the sewerage system so as to minimise the 
number of sewers crossing the railway. Three 
main sewers cross the line, discharging into the 
river. This, with the reconstruction of electric, 
water, and gas supply conduits, meant the spend- 
ing of 350,000. for the common good, while the 
spoil excavated was used to level up the public 
ground along the riverside in the east end of the 
city, and 6d. per cubic yard deposited was paid by 
the railway company to the corporation; at the 
west end of the city the spoil was used to add to 
the area of the drill-ground at the barracks. Again, 
many street and building improvements have re- 
sulted, so that indirectly, as well as by the dis- 
bursing of large weekly sums in wages for several 
years, the construction of the railway has been of 
great advantage, compensating in full for any 
inconvenience causing by the ‘‘ upheaval” of the 
thoroughfares, and perhaps also for the free way- 
leave through the streets. 

Such inconvenience was inevitable, for the line 
passes for about 34 miles under busy thoroughfares, 
some of them corresponding to the Strand, Fleet- 
street, and Ludgate-hill in London. The line 
starts with a junction with the main system of the 
Caledonian Railway Company, by whom it is now 


side of the harbour and to the Queen’s Dock. 
Hitherto traffic from the extensive coal and iron 
districts in Lanarkshire had to be handed over by 
the Caledonian Company to their competitors the 
North British Company, and the result was not 
conducive to the promoting of Caledonian interests. 
The map given (Fig. 1) shows not only the route of 
the new railway, marked with a black line, but 
also indicates, by a heavily dotted line, the link 
connecting the Shanes Central Railway with the 
main Caledonian lines to the Lanarkshire coal 
district. It will also be noted that a branch, or, 
more properly speaking, an extension of the Glas- 
gow Central Railway starts from Stobcross station 
and runs due west through Partick. This is the 
Lanarkshire and Dumbartonshire line, which we 
hope to describe later ; but meanwhile it may be 
said that this line also has its raison d’étre not only 
in passenger needs, but also in the connection of 
the shipbuilding yard along the riverside with the 
coal and iron works on the Caledonian system in 
Lanarkshire—hence the railways shown in heavy 
dotted lines in Fig. 1. Moreover, in conducting 
passenger traffic these will form an outer circle, 
with the Glasgow Central as an inner circle. 

The Glasgow Central Railway proper is about 
63 miles long. The western half, to Anderston 
Cross Station, 5265 yards long, was completed 
by Messrs. Brand and Son; the Stobcross con- 
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owned, although it was promoted by a private com- 
pany, Mr. Charles Forman, M. Inst. C.E., of 
Messrs. Formans and McCall, the well-known 
civil engineering firm in Glasgow, being the en- 
gineer ; indeed, it is due to his energy and skill 
that this railway, as well as many other Scottish 
lines, has been carried to a successful issue. 
The trains, now running every quarter of an hour 
each way, there being 148 in the day, start 
from Rutherglen, crossing the river on an old 
mineral line, and get on to the new line by 
a sharp decline at Dalmarnock-road, traversing in 
succession under Dalmarncck - road, Bridgeton 
Cross, Canning -street, London-road, Trongate, 
and Argyle-street, all comparatively narrow and 
exceedingly busy thoroughfares, stations being 
provided at intervals of about 800 yards. Con- 
tinuing west, the line passes under Stobcross- 
street to the Queen’s Dock and Harbour, and 
then curving north-west in tunnel under the 
West End Park, under or through the residential 
suburbs of Hillhead, Kelvinside, and Kelvin- 
dale. In the two latter districts there are interest- 
ing bridge constructions, but as these were fully 
illustrated and described in our former article 
along with the tunnel construction, it is not neces- 
sary to enter into any details here. Many difficul- 
ties were overcome, largely through the experience 
of Mr. Forman, with whom was also associated as 
consulting engineer Mr. J. Wolfe Barry, C.B., Presi- 
dent of the Institution of Civil Engineers. The 
resident engineer is Mr. Donald A. Matheson; M. 
Inst. C.E., on whom has devolved much of the 
important work alike as regard underpinning of 
buildings, tunnel driving, and bridge construction. 
While adding greatly to the facilities for travel 
of the citizens, the railway gives the Caledonian 





Company an advantageous approach to the north 


tract, 2313 yards long, by Mr. James Young ; 
and the Kelvinside contract, 3650 yards, with 
heavy viaducts and bridges, by Mr. A. H. 
Boyle. The total cost, it is expected, will work 
out to about 1,750,000. About 5 miles of the 
length is underground. Of this about 2 miles 
were constructed in cut-and-cover, with brick 
walls, plate girders with jack arching forming the 
roof. The details have already been given (page 678 
of vol. liii.). Of course the side trenches for the 
brick walls were driven under ground ; the street 
was temporarily carried on a timber platform to 
admit a heading being made, preparatory to the 
girders being placed in position in about 30 ft. to 
50 ft. lengths, on a Sunday, when tramway traftlic 
was stopped. This system proved very convenient 
where it was considered desirable for drainage 
purposes to keep the permanent way as near the 
street level as possible. Where headroom was 
sufficient, and the traffic not so great, ordinary 
tunnelling or brick arch cut-and-cover was adopted, 
but it is not necessary to enter into any description 
of the work, The railway between the tunnel 
walls is 25 ft. to 27 ft. wide, and in many cages 
the covered way extended from kerb to kerb, A 
very considerable amount of underpinning was also 
necessitated, owing to the foundations of the 
buildings being far above formation level. 

There are on the line 12 stations; those de- 
signed and constructed at the date of our previous 
article were illustrated.* The Central low-level 
station was not then designed; it is now in 
part completed, and the illustrations given on 
pages 340 and 344 will be of interest, especially 
to supplement those already published of other 
works on the line. The station occupies a very 








* Sce ENGINEERING, vol. liv., pages 68, 69, 104, and 106. 
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central position, and is under Argyle-street, at a 
point where the main line is carried over that 
thoroughfare on a bridge accommodating nine 
lines, and just outside the Central Station, the 
terminus of the Caledonian Railway. The new 
station will be in direct communication with the 
main line platforms by hoists, &c. The station is 
960 ft. long between the tunnel faces, and of about 
120 ft. average width, so as to provide two island 
platforms 30 ft. wide. 

The difficulties of construction were due to the 
volume of traftic on the thoroughfare above, which, 
as we have already said, may be compared to that of 
the Strand, being as busy and only 65 ft. wide, with 
a double tramway line ; the subsoil was sand, heavily 
charged with water; and the foundations of the 
buildings on either side were at a level far above 
the formation. 


here especially much underpinning. About 1000 ft. 
of frontage on either side had to be dealt with in a 
continuous length, the depth of underpinning below 
the surface of the street being about 26 ft., and 
here it may be said that to admit of communication 
between the platforms it was necessary to make the 














The proximity of the buildings, as 
well as the shallowness of the foundations, involved | 


| in some places they are 14 ft. thick (Fig. 4, page 340). 
They are of brickwork in Portland cement mortar, 
faced with white enamelled brick. They are plumb 
at back and front. The north wall of the station 
was for the most part built in the open. The great 
width necessary for the two island platforms, involved 
the purchase of extensive property adjoining the 
Caledonian Company’s main line terminal station, 
which is above street level. This not only admits 
of handsome station buildings on the street level, 
but also for ventilation, to which we shall refer 
later. The girders from wall to wall are supported 
at intermediate distances by longitudinal bearer 
girders carried on columns spaced 30 ft. apart (see 
Figs. 2, 3, and 4). 

These columns were first placed in position. A 
pit corresponding in area to that of the column 
foundation was excavated from the street surface 
during the night, timbering being put in to carry 
the traffic during the process of excavation. The 
foundations for the columns consist in the great 
majority of cases of steel cylinders, which were 
sunk in the usual manner by weight and grab- 
dredging in the interior. The cylinders are 
8 ft. 6 in. in diameter and of #-in. steel. These 





Robertson-street (see Fig. 3). Where the stairs are 
placed the longitudinal girders are deeper, and 
form the side of the stairs as indicated on the plan 
and section, Figs. 2 and 3. The stair and gang- 
ways connecting the platforms we shall illustrate 
and describe in our next article. 

The cross-girders are of the plate type, and are 
placed at 10-ft. centres, the space between being 
filled in with 14-in. jack arching, the inner lining 
being of white enamelled brick, while over it is the 
usual concrete haunching, asphalte covering, and 
the street formation with tramways. The cross- 
girders are shown on Figs. 13and 14; they are 4 ft. 
54 in. deep, the top boom being 21 in. Fig. 18 shows 
in detail the arrangement for carrying the gas, 
water, electric, &c., pipes, the web being reinforced 
by diagonal T’s on either side of the flange, and on 
these the pipes rest, while the web itself is in- 
creased from $in. to in. Instead of the usual 
jack arching where these pipes are accommodated, 
troughs are formed along the street between the 
cross-girders as shown. 

When the columns were in position the street 
surface was raised on convenient Sundays, for a 
length of 30 ft. or so, and a longitudinal bearing 
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end, so that there is a gradient of 1 in 100, the 
ruling gradient on the line being 1 in 80. The 
underpinning was done in lengths of 34 ft., the 
trench being made and heavily timbered as the 
excavation proceeded. First, cement concrete was 
put in, and brought up to within 24 ft. of the 
original foundation or footings of the building, and 
after standing for 36 hours the remaining portion 
was completed with brickwork in cement, and 
solidly keyed with wedge-shaped specially hard 
clay bricks and iron wedges. 

‘o drain the subsoil two wells were sunk close 
to the line of Argyle-street. They were 40 ft. deep 
and 6 ft. internal diameter and were lined with 
brick, the excavating and building being done under 
compressed air. From near the bottom of these 
wells, culverts 4 ft. 6 in. in diameter were formed 
of cast iron, and fitted at intervals with perforated 
bulbs, which, however, during the course of con- 
struction, were ‘“‘corked” up. The work was 
laborious, as only two men could work in the first 
culvert, and it had to be constructed along the line 
of the street for 750 yards, immediately under the 
proposed invert of the railway works. The time 
taken to lay the culvert was about two years, the 
rate being about 9 lineal yards per week, and the 
air pressure averaged about 12 1b. per square inch 
above atmospheric pressure. The second culvert 
was constructed in the same manner, but at a 
deeper level, and it was about 200 yards in length. 
The water drawn from thw sand is to be used 
for sanitary and cleansing purposes in the 
station. A tank for storing 144,000 gallons has 
been provided. The drainage of the tunnel is alsv 
run into a low-level culvert and pumped to waste. 
Here also it may be said that the buildings adjoin- 
ing the station have had their sewer system re- 
arranged, and a cast-iron box sewer has been built 
into the south abutment of the station wall. 

The preparatory work having been accomplished, 
the station walls were commenced. The south wall 
was built in trenches in short lengths. In no case 
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were carried down through the sand from 5 ft. to 
15 ft. below rail level and the interior filled in 
with concrete. Granite blocks 5 ft. square and 18 in. 
thick were placed on the top of the cylinders, and 
on these the columns rest. This work had all to be 
carried on during successive nights, and the tem- 
porary surface of timber relaid for each day. The 
placing of the columns, however, occupied the Sun- 
days. They are built up of steel plates of the sec- 
tion shown on Figs. 5 to 12, this being preferred to 
cast iron, although on the platforms an ornamental 
covering of cast iron is provided. The danger of 
cast-iron columns in railway bridge or roof con- 
struction has often been established, and the adop- 
tion here of steel is satisfactory. Each column of 
14 ft. height weighs about 4 tons. They were 
lowered into position by temporary sheers and 
tackling or cranes, and the street relaid with timber. 
The girder plan of the station (Fig. 3) shows 
that the columns are placed down the centre of 
both island platforms at 30-ft. intervals. At four 
points there is a break in the continuity. These 
oblong spaces are for the accommodation of stairs 
to the covered way over the railway immediately 
under street level, to which we shall refer later. 
The longitudinal girders carrying the cross-members 
are of the box type. The limitation of head-room 
necessitated shallow girders, and thus the box sec- 
tion was preferred. These bearing girders rest 
freely on the column, and are 3 ft. deep by 3 ft. 2 in. 
broad on the bottom boom. They have three webs 
of 4-in. steel stiffened at 3 ft. intervals by T-bars. 
They are shown in detail by Figs. 13 to 17, these 





are they less than 8 ft. 6 in.—the underpinning 
structure really forms a part of the side oak 
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girder dropped into position by means of tackle. 
The cross-girders were then placed by cranes, 
the jack arching thrown, and the street surface 
restored before Monday morning. As a rule, 
when the girders did not exceed 5 tons they were 
lifted and placed in position by 3-ton cranes run- 
ning on rails on either side of the street, but sheers 
and tackling were used for the 10 to 12 ton lon- 
gitudinal girders. The cross-girders are not con- 
tinuous; they are loosely bolted on to the bearing 
girders. 

Throughout the station there is an invert of con- 
crete, the minimum thickness being 2 ft. (Fig. 4). 
The platform walls are 1 ft. 104 in. thick, of brick 
in cement, and, as has been made imperative by the 
Board of Trade quite lately in railway works, there 
is an overhang at the top of 12in. The cope is of 
granolithic, and is 3 ft. above rail level. The width 
of the platforms is 30 ft., tapering at either end, 
the radius at the ends being 10, 15, and 20 chains. 
There are four lines, to accommodate not only the 
Glasgow Central Railway traffic, but also that 
on the Lanarkshire and Dumbartonshire Railway, 
which branches off this underground line a mile 
further west. The platform buildings extend for a 
length of 60 ft., the width being 9 ft., but, as we 
shall show in our next article, extensive booking- 
offices, &c., have been provided in the beautiful 
building on the street. On the platform there are 
simply waiting-rooms, stationmaster’s offices, and 
exceptionally well-equipped lavatories, closets, and 
urinals. The buildings are of brickwork, embel- 
lished outside with tiling and carved woodwork. 





particular girders being those shown to the right of 





(To be continued.) 
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NOTES. 


Tue ENGINEERING Dispute SETTLED. 

TuE dispute in the engineering trade has been 
settled, as we expected, by the few men who struck 
work relinquishing the attitude they had taken up 
and returning to work unconditionally. This 
result, however, was not attained without great 
pressure being brought to bear upon the men. In 
the first place, the executive council of the union 
refused to recognise the strike, and it was only 
after the employers gave notice that all the union 
men would be locked out, that the local committee 
ordered the men to return to work. The 70 work- 
men interested made some show of remonstrance, 
but started work on Tuesday. The Amalgamated 
Society of Engineers especially are to be congratu- 
lated more even than the employers. Public 
opinion was pronouncedly against the action of the 
men, and it is idle to deny the influence of the 
public mind in labour conflicts. Moreover, any 
continuance of the disagreement between the 
executive and the local committee would have 
weakened the influsnce of the society, and in no 
trade is a union so readily and fully recognised as 
in shipbuilding and marine engineering. The prac- 
tice is for the employers’ federation to at once ap- 

roach the union officials in the event of any diffi- 
culty, and to have it dispassionately considered. 
It is as convenient a form of arbitration as can be 
attained, and any tendency to insubordination on 
the one side or the other must affect the general 
result. The executive council is a more suitable 
organisation, since it is far removed from local 
influences and the excitement which is alien to 
calm consideration. Again, the employers were 
determined to fight this particular question. No 
one but an interested partisan could blame them 
for insisting on freedom of employment, and the 
fact that all firms throughout the kingdom were at 
one indicated a strength which the union could not 
long have resisted. The decision arrived at is, 
therefore, a happy one. The employers, now ex- 
periencing some improvement in trade, must be 
relieved, since their action was not aggressive, but 
defensive. 

J OHANNESBURG. 

In writing of the growth of Johannesburg, no 
adjective is too extravagant, to suit the Africander 
especially ; but a report which has just reached us 
indicates a state of progress in municipal engi- 
neering which is satisfactory. It records the work 
done under Mr. Charles Aburrow, A. M. Inst. C.E., 
the town engineer. There are 80 miles of streets, 
of which 4 miles are macadamised, while 5} miles 
is kerb and gutter ; but it seems that the macadam 
pavement is unsatisfactory, owing to the continuous 
drought between April and September, and the 
heavy downpours of rain at other times. Nine 
miles of tramways are laid, and the receipts are 
45401. per mile, the gross receipts showing an 
increase on the year of 11,986), There are other 
evidences of a well-provided community, 10-ton 
road rollers being provided at 722/. each, while 
several stone-crushers are used. Convict labour is 
largely employed on the street, 883 lineal yards 
having been laid by them duriug the year. As to 
water, there are in course of construction two 
storage reservoirs to hold 274 million gallons, 
involving, in one case, an embankment wall 
1830 ft. long and 88 ft. at the deepest part, and 
another 1340 ft. and 98 ft. high, with two large 
pumps to deliver 1,000,000 gallons per 24 hours, 
against a vertical head of 400 ft. into masonry 
supply reservoirs. The future additions will pro- 
bably be brought 32 miles. The rainfall averages, 
for five years, about 30 in. per year. There are 
103 miles of gas mains in the city, and over 20 
miles of overhead electrical mains are being in- 
stalled, the plant for the electric station going 
mostly from this country. When erected the 
capacity will be 200 amperes at 2000 volts, equi- 
valent to running 16,000 candle-power (32 watts) 
incandescent lamps. The opulence of the city is 
reflected further in the fact that parks and open 
Spaces extend in the aggregate to over 49 acres, the 

oubert Park itself covering 16 acres, while the 
number of buildings erected in 1893 was 1210, in 
1894, 1236, and in 1895, 2538. The class and type 
are improving, old wooden and iron, and even 

rick structures giving place to more ornamental 
and permanent erections, while the increasing 
value of the ground has necessitated cellars with 
prismatic lights in the pavement asin London. An 


extensive sewage system is being organised, and | 





the proposal is to provide for 30 gallons per capita 
per day, and to exclude all rain water. Sewage 
treatment works are also proposed, the solids 
being burned and the remainder screened or pre- 
cipitated and treated with ferrozone for deodorising 
it, while the effluent would be filtered through 
sand and polarite. The experience of Brighton, 
Bournemouth, and Eastbourne is urged as reason 
for the carrying through of this scheme. 


THe East London Water Famine. 

In our article dealing with this question in our 
issue of August 28 last, we blamed the East London 
Water Company pretty severely for not checking 
the excessive waste which is known to go on in the 
district. Relying on the fact that summonses for 
such misdemeanours were very unusual in the area 
served, we, perhaps somewhat hastily, concluded 
that the directors of the company were indifferent 
in the matter, and preferred to indulge in a vain 
attempt to conciliate their customers by neglecting 
their duty. Having had an opportunity since then 
of learning precisely the steps taken to minimise 
waste, we find we were in error, as we learn that 
the company spend no less than 40001. a year 
in this service. The whole of the area is divided 
up into small sub-districts, from each of which 
Deacon meter records are taken periodically, 
whilst a whole army of inspectors, who are supplied 
with the best of apparatus for the purpose, are 
employed to localise the waste. By acting on 
the information thus obtained it is frequently 
possible to reduce temporarily the waste in any 
particular sub-district to a very small amount, 
but in some three weeks, or a fortnight, after this 
has been done matters are often just as bad 
as ever again. In fact, as long as the magis- 
trates refuse to assist the company by ade- 
quately punishing such offences, it is difficult to 
see how this state of affairs can be remedied. In 
one sub-district alone the waste preventer valves 
had been removed from no less than 200 houses, 
and yet it was impossible to secure a conviction. 
Another difficulty arises from the fact that it is 
quite common for the house stop valve to be placed, 
not in the street, but within the walls of the 
building. Hence it is impossible to get at it for 
stethoscopic purposes, and the only method of dis- 
covering if the water is being run to waste is a per- 
sonal inspection of the taps. Of course as soon 
as the inspector calls the housewife declares that 
the tap had been turned on only just that 
minute, and though in many cases an inspector 


travelling by train may have seen the yard tap| 


running for days in succession, the company’s soli- 
citors advise that it is absolutely useless to 
prosecute, as no magistrate would convict without 
additional and independent proof. The waste is 
almost entirely in the poorer districts, the middle- 
class areas, where the demand for bath water, 
&c., is high, taking, in spite of this, far less 
water per head. There can be no question what- 
ever but that the waste is in very many cases 
intentional, and bearing this in mind it may be 
doubted whether the company are well advised 
in warning delinquents before instituting proceed- 
ings. If the latter perceive that the evidence 
against them is conclusive, they immediately mend 
their ways, so as not to risk a conviction. The 
consequence is, the case is settled out of court, and 
the effect of the warning is lost. If, on the 
other hand, the householder is clever enough to 
prevent legal evidence of his waste being obtained, 
he may practically defy the company. As matters 
stand, it would probably be good policy to summon 
offenders first and warn them afterwards. Even if 
the magistrate refused to convict, he could hardly, if 
the evidence was conclusive, saddle the company 
with the defendant’s costs, and the mere loss of the 
latter would, in many cases, be sufficient to make 
the delinquent more careful in future. 





YorxsuirE Licut Rattways.—A contract for the con- 
struction of the Selby, Wistow, and Cawood Light Rail- 
way has been let to Messrs. Whitaker, engineers and con- 
tractors, of Leeds. A start has been made at the Selby 
end of the line. 





CuxHAvEN.—The new port of Cuxhaven will be shortly 
opened for business. ‘The works, which have been carri 
out, were commenced in 1890. They have involved an 
outlay of 350,0007. The depth of water afforded by the 
port is about 26 ft. The entrance is 330 ft. wide; it is 
formed by two moles 400 ft. in length. The Hamburg 
and American Line has leased 660 ft. of quay frontage for 
15 years. The construction of a dry dock is in contem- 
plation. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 3. 

Tue lethargy in the iron trade throughout the 
States continues, and prices remain stationary. The 
turning point in the output of pig iron was ed 
some time ago, but it was not until about two months 
ago that furnace companies, by their outward action, 
showed they had resolved upon an efficient reduction, 
Within two weeks’ time or three, large transactions 
have been closed for Southern pig iron at the lowest 
prices on record, said to be under 6 dols. Prosperous 
industrial conditions prevail in the South, Many 
managers have decided to add no further to stocks, 
and not to sell below current market quotations. 
Bessemer steel billets will be held at the combination 
price, 21.50 dols. Ore shipments are now insignifi- 
cant. Coke production is light, oo high. Rail- 
road work is very backward, and while there are rail- 
road building enterprises in contemplation, sufficient 
to stimulate the iron trade if work was begun, there 
is just now a minimum of repairing and extension 
work done. Bar, plate, and sheet mills are dragging 
along in a poor way, all waiting for the reaction that 
is in sight. The political campaign is full of interest, 
and will become exciting as the time for voting draws 
near. Protection sentiment is boiling up, and through- 
out the eastern manufacturing States is the paramount 
issue. Building operations throughout the country 
continue to be greatly retarded. Crop reports are 
favourable in most sections, Gold-mining enterprises 
are engaging attention, and explorations are opening 
up numerous inviting opportunities which seem to be 
promptly taken advantage of by foreign or local 
capital. 





SNOWDON MOUNTAIN TRAMROAD. 
To THE EpiToR oF ENGINEERING. 

Srr,—It is much to be regretted that, before the re- 
opening of the Snowdon mountain tramroad for pas- 
senger traffic, no steps have been taken for a thorough 
independent investigation of all the circumstances con- 
nected with the deplorable accident which occurred there 
on Easter Monday last, and for the issue to the public of 
a — by a competent authority as to what caused the 
mishap. 

As soon as we were in possession of the correct details 
of the accident, we felt it our duty to lay before the con- 
sulting engineers of that line our views as to the real 
causes which led to it; and when we found that those 
views, which are the result of many years’ experience of 
mountain railways, were nob acted upon, we submitted 
them officially to the President of the Board of Trade. 

We subsequently learned that it had nevertheless been 
definitely decided by the directors of the company and 
their technical advisers, acting under an erroneous im- 
pression as to what those causes were, to provide certain 
so-called ‘‘ additional safeguards” which, in our opinion, 
are not only unnecessary, but even a possible source of 
anger. 

So long as this remained only a matter for the discre- 
tion of the authorities concerned with this particular line, 
whom we knew to be in possession of our opinions on the 
subject, we preferred to refrain from publishing the latter. 
In view, however, of the fact that recent articles in the 
Press have called in question the security of passengers 
on other rack railways in Switzerland and elsewhere un- 
provided with such ‘‘additional safeguards ”"—which 
security has for years been accepted as a well-established 
fact—we now feel compelled to protest in 'the strongest 
manner against the lamentable occurrences on Snowdon 
being laid to the charge of our well-known ‘‘ Abt” rack 
system as such. 

In order, therefore, to place before your readers the 
true facts of the case, we would ask leave to quote our 
letter, as above mentioned, to the Board of Trade, dated 
June 11 last, of which we have as yet only received the 
usual formal acknowledgment. 


Letter to the Right Hon. Charles 7. Ritchie, M.P., 
President of the Board of Trade. 


We understand from Sir Douglas Fox that the Board 
of Trade have intimated to the Snowdon Mountain Tram- 
road Company that they will not allow the railway to be 
opened again until some extra safeguard has been applied 
to prevent a recurrence of the deplorable accident of 
Easter Monday last. 

We are further informed that the engineers of the com- 
pany, Sir Douglas and Mr. Francis Fox, intend to compl 
with this requirement by the introduction of safety 
alongside of the Abt rack, under which clips, fastened to 
the locomotive and other vehicles, are to pass for the 
pur of preventing them from mounting. 

This shows that it is believed that the remedy against a 
recurrence of a similar accident could be found in some 
addition to the rack, and it appears that the actual causes 
of the accident are not to be removed, although this alone 
would insure full safety. 

It is very much to be regretted that no Board of Trade 
inquiry was held to ascertain the real causes of the acci- 
dent, particularly as the passing of the line by the Board 


ed | of Trade inspector in March naturally inspired the public 


with confidence as to the safety of the railway. 

When we heard that the Board of Trade had passed the 
line, we were very much surprised, as only a few days 
earlier our Mr. Frank B. Passmore, M. Inst. C.E., had 
visited and inspected the railway at the request of the 
engineers, and reported to them on March 20 as follows: 

**In accordance with your request of the 10th, I went 
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over the Snowdon tramroad yesterday, and beg to give 
you herewith a concise statment of my views. 

**Tbe ends of sleepers in many places project beyond 
the ballast. In other places the ends of sleepers rest on 
boulders forming the bottom ballast. In rome places 
where this occurs, and where the sleeper is packed further 
along, the end of the sleeper is bent up thus: —————— 
This I drew attention to on my last visit. I do notknow 
if the damaged sleepers have been removed, but I notice 
that some of them have not, As, however, many are now 
covered over with ballast, I cannot speak of those so 
covered. 

**In some places, where the ballast is narrow, dirt has 
been piled up along the end of the sleeper. In many 
places I could put my arm half-way up to the elbow 
under the sleeper ends. In many places you can stand 
on a sleeper, and shake two or three on either side of you. 

**The ballast is far too large, and the sleepers can never 
be properly packed with it. The ballast in places is very 
dirty, and should be taken off, as it will work into mud 
to the detriment of the road. I saw one gang putting on 
soil from the sides to make up ballast. 

** There are a great many places where the alignment is 
very bad. There are many places where the road is low. 
There are many curves bad. The change of grade at the 
downhill side of the Chapel bridge at one mile should be 
improved. 

**T tried the stepping of rack with the gauge for a con- 
siderable length, and found many of the bars wrongly 
spaced. In some cases the joints were too wide, in others 
too narrow. The whole of the rack should be gone over 
with the gauge, and made perfectly correct. 

** The rack is very dirty. In places the dirt and stones 
have been pressed in hard by the pinions, and if by 
accident a stone should get in at one of these places, 
it would very probably throw the engine off the line. 
Where. anchors have been put in, the rack is left 
covered with cement. The rack should be thoroughly 
cleaned and cleared of all soil, dirt, and ballast, 
so that if anything gets in it will fall through. The 
rack should then be well greased, and the ba!last should 
not reach to the bottom of the rack. 

‘* The rack has been very inefficiently greased, and no 
oil has been used to lubricate the teeth of the pinions 
from the engine. The driver’s excuse is that the oil 
freezes. This surely could be obviated by the use of 
kerosine mixed with the other oil. The result of the ill- 
usage the rack has received is that it shows more wear 
than would be represented by a year’s propar use of the 
railway in full working. There are distinct hollows on 
the face of the teeth, and burrs on the side in many places. 

** The level crossings require improvement, and the 
baulks must be very securely fastened down. 

‘*In my opinion three-quarters of the line will require 
to be lifted, straightened, and properly packed. For 
this purpose I estimate that some 1500 to 2000 cubic 
yards of ballast will be required. In my judgment, the 
work necessary 0 be done before the line is in a proper 
state will occupy fully two months, unless a large staff is 
put on. 

. Some one has taken upon himself to alter the switches 
supplied by Messrs, Cammell and Co., and has, of course, 
a them. In fact, they are dangerous in their present 
state. Ido not know by whose authority he acted, or 
whether he did this on his own account, but I consider it 
& most serious matter which should have immediate 
attention.” 

You will observe that Mr. Passmore stated that the 
line required a large amount of lifting, straightening, 
ballasting, &c, which he estimated would take two 
months to do, and yet the line was passed as safe for 
passenger traffic within a week after the date of that 
report, 

At the coroner’s inquest of April 14 ‘‘a slight subsi- 
dence of the permanent way” was brought forward as 
cause of the Easter Monday accident. No further inves- 
tigation having been made, it is not surprising that this 
is still accepted by many persons to be the sole cause of 
the accident. 

But a ‘‘slight subsidence” is not at all sufficient to 
cause an Abt pinion to mount an Abt rack. Obher cir- 
cumstances of more serious nature must also come into 
action, and we tried, therefore, to gather all the facts of 
the case. 

In a letter written to us by Sir Dovglas Fox on April 
22, the following passage occurs : 

“‘The trains were both descending upon the air-brake 
when the accident occurred, both at the same place. The 
drivers stated that after finding they could not check the 
apeed, they applied the handbrakes before jumping off, 
but that the automatic speed brake had previously come 
on, which would, of course, itself lock the pinions firmly.” 

It is necessary, therefore, to ascertain whether there is 
a special danger connected with that place and with the 
manner of braking the pinions. 

Not being in possession of the various data of this rail- 
way, we could only at a late date form an exact opinion 
of the accident, with the assistance of publications in 
ENGINEERING. In accordance with them we have drawn 
up a sketch of the section at the place of the accident, of 
which we beg to inclose a copy. 

From this you will see that a short flat gradient of only 
1: 13.2 is inserted between 3 miles 68.85 chains and 
3 miles 7200 chains. Above it the rate of gradient is 
1:66, and below it is 1 : 5.5. 

This short flat gradient, measuring only 3.15 chains, 
forms a sort of step or bench, and intersects the steep 
gradient in a very awkward manner. 

It is so short that it is impossible to ease the corners with 
vertical curves of sufficiently long radii, and the velocity 
of a down train meets, therefore, with a rapid succession 
of changes, necessitating also rapid changes in the hand- 
ling of the different parts of the a'r brake, 


Close to the lower end of the lower vertical curve, at 
3 miles 66 chains, where the line was badly packed (a short 
length of rails being quite loose), and where the super- 
elevation of the outer rail was excessive, we hear that 
the engine gave a lurch, and the pinions mounted the 
rack, not only of the first train but also of the train 
following. 

It is quite immaterial whether the train descended at a 
speed of 3.5 to 4 miles per hour as it is asserted, or 
whether it was a little more, since the speed after passing 
that bench must have increased quite rapidly ; and even if 
the driver did not lock the pinions by closing the hand- 
brake rapidly, then certainly the automatic brake caused 
the pinions to become locked. 
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The speed of the train was close to the limit of the 
automatic speed brake when that badly packed spot was 
paseed, and it is therefore also possible that by the sudden 
jerk the automatic brake dropped, and locked the pinions 
in the course of its action. There is no doubt whatever 
but that a pinion can mount the rack only when the 
speed is checked suddenly by closing the brake too 
rapidly, and thereby locking the pinion. This rapid 
action of the automatic brake is conceded by Sir Douglas 
Fox in the above-quoted passage, when he gays that, 
‘*the automatic speed brake had previously come on, 
which would, of course, itself lock the pinions firmly.” 
With regard to this we beg to state that in a paper* laid 
before Sir Douglas Fox under date of March 12 of last 
year, we said, 

‘Care must be taken that the vacuum or other power 
brake is not too strong, and does not lock the pinions 
entirely, as this would be apt to raise one or the other 
pinions out of the rack.” 

When all the facts are considered, it must not be over- 
looked— 

That the accident happened to the first regular train at 
the opening of the railway. 

That this first train was composed of two carriages 
with full load, which is the specified maximum. 

That the line was entirely new, and still in an unfinished 
and unsettled condition. 

That the time of the year was rather early, and the frost 
hardly yet out of the ground. 

That the the drivers, able as they may bea, could not be 
supposed to have already acquired sufficient experience to 
be entrusted at once with a full load. 

None of all these facts point to any discrepancy of the 
Abt rack system, and it is entirely impossible, therefore, 
to improve the condition of the railway by the introduc- 
tion of so-called safety rails, forming, in our opinion, a 
new element of danger. But all the evidence shows the 
necessity of removing all the existing causes of accidents, 
and it should be made a point in the first instance : 

That the above-mentioned bench is entirely removed 
and a steep gradient of about 1 : 7.5 substituted therefor. 

That the vertical curves are overhauled, and flattened as 
much as possible. 

That the automatic brake is arranged in such a way 
that it cannot lock the pinions, or better still, that it is 
entirely removed ; and, 

That the various faults pointed out by Mr. Passmore in 
his report of March 20 be made good. 

_If, however, an additional safeguard should be con- 
sidered necessary to restore the confidence of the public, 
then we should like tosuggest that the trailing uncoupled 
axle is arranged with an independent pinion brake, in a 
manner described in our letter of May 16 to Sir Douglas 
Fox, of which we beg to inclose a copy, as it deals also 
with our objections to the proposed safety hooks with 
special rails. 

Having laid now before you our opinion about the 
causes of the accident and about the necessary precautions 
to prevent a recurrence, we trust that you will support 
our suggestions, in order to bring the Snowdon Mountain 
Tramroad up to a first-class standard. 


APPENDIX. 
Letter to Sir Douglas Fox. 

In view of the fact that the Board of Trade requires 
from your company the introduction of an additional safe- 
guard, and considering that you intend to comply with 
this requirement by the introduction of safety hooks 
working along strong angle-irons on each side of the rack, 
we beg to ask your kind attention to the following remarks. 

Safety hooks, as now proposed by you, have been used 
already a quarter of a century ago on the Rigi Railway, 
where they reached under the upper flanges of the upright 








* “Working the Pinion Brakes,” 








channel bars which constitute the side pieces of the 
Riggenbach ladder. If you look at the drawing of such 
a ladder rail, you will see that the channel bars are de. 
cidedly stronger than the safety rails shown on your draw. 
ing of the 6th inst., and which for cbvious reasons cannot 
be strengthened. ‘ 

But the expected result was not attained, and in the 
early days obstructions by stones and the like caused 
mounting of the wheels and pinion, flanges and hooks 
being bent or broken by the strain. 

The arrangement was therefore abandoned, and nothing 
substituted for the same. Yet the ruling gradient there 
is as high as 25 per cent. = 1: 4, and the locomotive has 
a single driving pinion ; the gearing is consequently not 
protected in any way. 

This fact forms, therefore, a strong argument against 
the safety hooks with the costly rail arrangement, as pro- 
posed by you. : 

If you look at the rather small list of accidents and 
irregularities on rack railways in general, you will see 
that mounts have occurred in a very few cases only, and 
always as the result of locked pinions, which, with the 
weight of a train behind rushing on with an increasin 
speed, are far too powerful to be held by the propos 
safety hooks and rails, Se 

The bulk of irregularities is caused by an unfinished 
roadbed during construction when safety rails would cer- 
tainly not yet be in place, or by mere carelessness, as 
shown in the instances of unguarded brakes, This, how- 
ever, cannot be obviated by any safety arrangement. 

A correct construction of the railway in all its parts and 
accessories, and a sensible working of the same, is all the 
secret there is of the entire satisfaction our Abt system is 

iving elsewhere. Knowing the causes of the Easter 
onday accident as well as we do, and their not being 
connected in any way with our Abt system, we can con- 
scientiously say that a correct use of our system is all that 
is wanted to secure perfect safety. 

We believe you admit that our many years’ experience 
in rack railways enables us to form a pretty fair opinion 
about the probable value of new designs in this branch, 
And we further believe that you are convinced of our 
willingness to assist in the introduction of reasonable 
arrangements intended to promote the confidence of the 
public. But your design of the 6th inst. we can really not 
accept as an improvement, and we believe that the extra- 
ordinarily large amount of money necessary for its intro- 
duction would bring far more benefit to the railway by 
being expended in other directions. 

If we now consider the situation, especially with regard 
to the requirements of the Board of Trade, we have to deal 
with the following circumstances : 

1. The pinions of the locomotive of an up train are con- 
sidered to be free from any mounting tendency. 

2. In the up train the carriages are in front, and avy 
impediment on the rack will first be encountered by the 
wheels and by the brake pinion of the first carriage. 

3. Should this brake pinion mount the rack, it is of no 
consequence, the train being still held by the locomotive. 

4. The sudden shock will cause some alarm, and conse- 
quently the stopping of the train. : ' 

5. If this could not be done in a sufficiently short time, 
then it can happen that the second carriage and the engine 
pass also over the impediment, and their pinions may also 
mount; to drop, cf course, back into gearing directly after 
having passed the impediment, even when locked. —_ 

6. The up train is consequently always eafe until its 
motion becomes reversed, which, of course, must first 
pass over the dead point of a full stop. — ; : 

7. It is therefore only the down train which might be 
endangered, and there the locomotive is in front. _ 

Now, if an additional precaution is wanted, which we, 
however, do in no way consider necessary, we would 
suggest the following arrangement : ’ 

The trailing axle of the locomotive is to be fitted in a 
suitable manner with a brake pinion, which is worked by 
an independent handle from the footplate. 

With this means the following advantages are secured : 

a. A pinion, entirely independent from the motion, 
and free, therefore, of being suspected of any mounting 
tendency, even if all the other brakes come too suddenly 
into action. a 

b. A pinion, which may come out of gear by passing 
over an obstruction, and which will yet have engaged the 
rack again before the following main pinions strike the 
obstruction. . 

c. A pinion with an entirely independent brake, avail- 
able even in case of all the other hand and air brakes 
failivg. 

This latter possibility, though very improbable, should 
not be lost sight of, as soon as all possible dangers are 
considered. Safety clips with special rails are entirely 

werless in such a case, and as their value in other cases 
is rather imaginary, we hold our suggestion to be pre- 
ferable. The introduction of an independent brake 
pinion with every locomotive is less costly than any clip 
arrangement, and can be far quicker accomplished. 3 

In conclusion, we repeat that, according to our exper!- 
ence and with regard to the satisfactory working of our 
Abt system elsewhere, we do not consider any alteration 
or addition necessary to secure the safety of the passen- 
gers and employés. But if, under present circumstances, 
the introduction of an additional safeguard is indispens- 
able, then we should like to see you accept our suggestion 
of an independent brake pinion. 


We would further observe, in order to prevent any mis- 
conception, that only the rack materials, which were 
manufactured by Messrs. Cammell and Co., Limited, 
under our superintendence and inspection, were made 
according to our drawings and specification. The engines, 
on the other hand, which are of a type designed by w= 
Abt for other Jines, had been ordered from Switzerlan 
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before we were consulted, and we had considerable diffi- 
culty in getting the necessary increase in the heating sur- 
face and tank capacity accepted. The construction itself 
was not carried out under our auspices, or we would cer- 
tainly net have agreed to the application of any automatic 
d brake which would lock the pinions, The engineers 
of the Snowdon Railway have, it seems, now come to 
recognise the truth of our objections to such an appliance, 
since they wrote to us under date of May 15, that ‘‘it is 
easy to see that it should not lock the pinions ;” it is to 
be hoped, therefore, that the speed brake mechanism has 
been altered accordingly, and that the other imperfec- 
tions, as above drawn attention to, have been made good, 
in which case any ‘‘additional safeguard ” is, in our 
opinion, and that of other experts, quite superfluous, and 

only involves unnecessary expense. r 

We are, Sir, yours obediently, 

RINECKER, ABT, AND Co. 

Wiirzburg, Germany, September 3, 1896. 





THE PRYTZ PLANIMETER. 
To THe Eprron oF ENGINEERING. 

S1r,—In the last five or six years my instrument, that 
had remained unnoticed about 15 years, has made its 
round in the professional press, which at first treated 
almost exclusively the theory of the instrument, but 
during the last two or three years just as exclusively its 
practical use. At first the simple form, contrasting with 
the complicated theory, puzzled men who took an in- 
terest in planimeters; but as theory showed that the 
instrument could not, as all other planimeters, give a 
mathematically correct result, though it gave certain 
limits within which this result must lie, it could not get 
into popular use till the practical man took it in hand. 
He had felt the inconveniences of the complicated instru- 
ments, which are easily put out of order by dust and 
careless usage. After my planimeter has been tried 
in practical use, especially in England and Germany, its 
useful results won credit to such a degree that the above- 
mentioned defect was nearly forgotten. When Mr. Scott 
asserts (see page 205 ante) that the stang planimeter is as 
accurate as, if nob more so than, the Amsler, he goes too 
far, especially if the due proportion between the length of 
the instrument and the dimensions of the figure to be 
measured, bs not maintained. ; : 

By measuring with the stang planimeter its keel pro- 
duces two marks on the paper; the distance between 
these is measured on an ordinary scale by help of a pair 
of compasses, As the area is equal to this distance mul- 


smu 
by, 


b 


Py 
2649 


tiplied by the length of the instrument, you see that if 
this length is 1 ft. the distance gives directly the area in 
square feet; if you give the instrument double or half the 
length, the distance between the marks will give respec- 
tively the half or the double of the area; when it is de- 
sired to measure an area that is very little in proportion 
to the length of the instrument, the distance between the 
marks is so small that it can scarcely be measured accu- 
rately enough on the scale; the fault in per cent. grows 
as the distance diminishes, but this inconvenience may be 
removed by circumscribing the area two or more times 
before the end mark is set, as is indicated in the short 
explanation that accompanies every instrument. If, on 
the contrary, an area be measured whose dimensions 
greatly exceed the half length of the instrument, the 
error of the formula will be serious and in a much in- 
creasing degree, when with greater and greater areas, so 
that at last the result grows totally erroneous. This in- 
convenience can only be removed by dividing the area 
and measuring the separate parts. If areas of very dif- 
ferent sizes are to be measured, either two instruments of 
different length must be used, or the somewhat longer 
process necessary in order to remove the one or the other 
inconvenience must be followed. 

Last year Coradi, in Zurich, showed me a stang 
planimeter with a wheel instead of a keel; the wheel 
could be moved along the stang, but he allowed that 
the original simple form was the best and surest. 
Mr. Scotp has adopted these two transformations; 
but [ must remark that when the edge of the keel 
18 grown dull, it is easy for any one to sharpen 
ita little. A wheel must ever be more sensible to dust 
and rough usage, and the more, the sharper and more 
accurately constructed it is. As forarea measuring, there 
can be no imaginable cause to have a changeable length of 
the stang ; and as to measuring the mean height, I also 
prefer the constant stang, and transferring the result on 
a eo by one of the usual ways, as on the figure above, 
where 

ais the constant length of the stang, 

b the basis of the diagram, 

m the distance between the marks made in the paper 
by the keel, 

P, and p, two parallel lines, and 

h consequently the mean height, a m being like b h. 

In the above-mentioned transformations there is 
nothing opposed to the theory of the instrument; but not 
80 with the celluloid plate that Mr. Scott proposes in- 
stead of the tracing pointer. When the instrument rests 
something more on the one or the other side of this plate, 


resting points, and not the desired area. There is no 
guarantee that these areas are nob of different sizes; it 
must, therefore, be most undesirable to change the tracing 
pointer into a flat plate. It is better to accustom yourself 
to the management of the pointer as it is, and this pre- 
sents no difficulty that is not to be overcome. 

The recording discs that Mr. Scott fixes to the instru- 
ment have nothing to do with its working, provided the 
weight is equal on both sides of the instrument. It 
is an ingenious invention, but nob new. I would prefer 
to have a graduated plate for the keel to slide upon. 
Cornelius Knudsen, in Copenhagen, the manufacturer of 
the original stang planimeter, is about constructing such a 
plate, where you may read immediately the wandering of 
the keel in straight line. 

I wonder why Mr. Scott puts his name to the instru- 
ment instead of mine. He has on no point changed the 
principles for its use as a planimeter, and all the “‘im- 
provements ” that he proposes are not new. 


Yours vel 
H. Prrtz. 
Randers, Denmark, August 20, 1896. 





To THE Epiror oF ENGINEERING. . 

Sir,—In ENGINEERING for August 21, 1896, page 255, 
there is a description of my planimeter under the name 
of Goodman’s hatchet planimeter. Referring to my 
answer to Mr. Scott as to what concerns the outward form 
of the instrument, especially the bad form Professor 
Goodman gives the tracing points, I must remark, 
that if Professor Goodman had done as his colleague in 
Sbuttgart, Professor Hammer, who examined first an 
original planimeter (see Zeitschrift fiir Instrwmentenkunde, 
1895, Miirz, Berlin, page 90), he would no doubt have found 


strument, which for areas from ='s to 4 of the square of the 
planimeter length, according to the numerous experience of 
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Professor Hammer, gives an error less than 1 per cent. 
Further, if Professor Goodman had axamined closer the 
theory of the instrument, he would have found that R? = 


; a (a2 +- 12+ ¢2), when the area is a triangle with the sides 


a, b, c, and that R?= ‘ d?, when the area to be measured 


is a rectangle with the diagonal d; when this rectangle 
grows thinner and thinner, d approaches to the greatest 
side a ; and when the area has become a straight line a, is 


aie Z 
ye 3 a? and the correction Tp = pi <3 or _— 
1 per cent., when you observe the due proportion 
between area and planimeter; so you will see that the 


Goodman correction, where R is ever taken from a circle, 
is totally illusive; the best correction for » is that 


given in the construction of the original instrument, 
whose length, you will olserve, differs a little from the 
declared length. 
I must counsel the engineers, rather than use the 
‘*improved stang planimeters,” to let a country black- 
smith make them a copy of the original instrument, and, 
if they wish to avoid measuring or calculating after a 
common rule, then, themselves, to draw on the paper, 
whereupon the keel glides, a scale as on Fig. 1, for area 
measuring, and as Fig. 2 for middle height measuring 
(—> is the direction of the stang). 
The chord A B = length of the Pl. 

CD = length of the diagram. 


” 


C= first position of keel. 
= last ’ ) 

AF = middle hei ht of the diagram. 
AsCD. AF = AB.CE. 


Yours truly, 
i: Pavrz. 
Randers, Denmark, August 24, 1896, 





MODERN FOUNDRY PRACTICE. 

To THE EDITOR oF ENGINEERING. 
Srr,—Referring to your very useful articles on ‘* Modern 
Foundry Practice,” permit me to take exception to your 
statement that in cupolas there is little to choose between 
one design and another. Many cupolas are wofully ex- 
travagant, and I have known some burning a ton of coke 
for each ton of iron melted. On the other hand, I havea 
little cupola here, 18 in. in diameter only, the blast sup- 
plied by a fan, which you rightly observe is much inferior 
to a blower, and from this cupola I am making castings 
2 tons in weight with a consumption of 7 Ib. only of coke 
to each hundredweight of iron melted. With a cupola 
3 ft. in diameter the consumption would be 3 Ib. or 4 lb, 
of coke to each hundredweight of iron melted. I venture 
to think that you will agree with me that this is much 





you will measure the area circumscribed by this or these 





that there was not at all cause to alter the form of the in-| § 


cupolas be a good deal to choose between one design and 
another. I am, Sir, yours obediently, 
J. L. Dexter. 
The Foundry, High Wycombe, September 7, 1896. 


To THE EprToR or ENGINEERING. 

_Sm,—I t that in the series of articles under this 
title, concluded in your last issue, the writer thereof has 
not referred to the use of the Siemens furnace for ordinar 
castings. I am not aware that it has ever been so used, 
but it seems to me that where castings of uniformly high 
quality are required, it would be more advantageous to 
melt and mix the metals in a gas furnace than to pass 
them twice through a cupola. 

The extra power required to machine steel as compared 
with wrought iron, is generally attributed to the higher 
temperature at which the former is produced. Can any 
of your readers say what properties iron castings 
when the pig from which they are run has been raised to 
a steel melting temperature, and then, before pouring, 
cooled to one just sufficient to keep the metal fluid ? 

I remain, Sir, yours ——- 

September 8, 1896, HETA. 





THE HUDSON TUNNEL. 
To THE EpiToR oF ENGINEERING. 

Sir, —In your last issue you publish a letter from Mr. 
W. R. Hutton, of New York City, which, if correct, 
would take from me whatever credit there may be due 
for the introduction of a successful treatment of caisson 
disease. He states that I designed a chamber for re- 
immersing the men who were overcome by the effects of 
compressed air from sketches supplied by Dr. Andrew 


mith. 

This is not the case. I introduced this method of 
—- caisson disease from the experience gained at the 
Forth Bridge while the a caissons were being sunk, 
where the beneficial effect of re-entry into the compressed 
air, followed by a very slow reduction of the pressure, 
cured many of our men. I published an account of the 
compartment and its use in the Engineering and Mining 
Journal of New York about six — ago. There is no 
doubt that Dr. Smith suggested in an essay a similar 
mode of treatment, his suggestion arising, no doubt, 
from similar observed results. He never introduced it 
however, in the form of a separate compartment supplied 
with pure compressed air, and I was not aware that he 
had ever suggested it until after our lock was made, It 
is one of those cases which so often occur, where men of 
ordinary common sense, who have had exceptional expe- 
rience, arrive at the same result. I believe I am right in 
saying that 12 men died while the Brooklyn Bridge 
caissons were being sunk, and during the time Dr. Smith 
had charge of the men employed. He had evidently not 
then discovered that, which with longer experience I 
have been able to do, namely, that the pe ¢ of the air 
is the point of greatest importance, a fact which has so 
greatly conduced to the freedom from disease and death 
among the men employed at the Blackwall Tunnel. 
The air in a compressed air compartment, as the pres- 
sure gets higher, must not contain nearly so much 
carbonic acid as is contained in air, safely breathed, in 
many of our places of amusement. Trusting you will 
favour me with the necessary space in your valuable paper 
for this letter. : os amends 

am, Sir, yours faithfully, 

E. Ww. Morr, 


Blackwall Tunnel Works, East Greenwich, 8.E., 
September 8, 1896. 








INDICATOR DIAGRAMS. 

To tHe Eprrok oF ENGINEERING. 
Srr,—Your correspondent Mr. Day is approximately 
correct in saying that whichever way a diagram is 
measured, the mean result as rds the horse-power 
indicated will be the same. In the majority of cases it 
will be about the same; but the indicator—as its name 
implies—is something more than a mere _ horse-power 
recorder; to the competent engineer it is what the 
stethoscope is to the physician—it informs him if the 
internal parts of the engine are in health or otherwise. 
I inclose a tracing from a pair of diagrams taken by me 
from the high-pressure .engine of the Nepaul when 
working at half s in a fair wind and ‘linked up,” 
which illustrate what I say, viz., that although the mean 
results, as regards horse-power, are much the same, 
whichever way they are measured, the working of the 
steam, by which those results are obtained, is very 
differently shown in the two ways of measuring. Mea- 
suring in my usual iy OF I obtained a mean effective 

ressure of 18.1 on the bottom and 11.3 on the top=14.7 
or both. Measured separately it comes out, bottom 17, 
top 12.1=14.55 for both—practically the same result—but 
I fhold that the engineer should know not only what 
horee-power is being exerted, but how it is being exerted, 
and by measuring the diagram correctly I find that I have 
6.8 lb. more mean pressure on the bottom than on the top— 
the single measurement gives only 4.9lb,—an error of 1.9]b. 
In the single measurement the point where back pressure 
commences is not accurately shown; in the double diagram 
the points where the lines cross at A and B show at a 
glance when the retarding effect commences, and the 
amount of it, and by dividing the —_ of the diagram 
to a scale of 4 ft. 6 in. (the length of the stroke) the exact 
position of the crank when the upward or downward im- 
pulse ceases, and the retarding impulse commences, can be 
ascertained. Again, the single measurement would cause 
the impression that the pressure increased after the com- 
mencement of the stroke from 33 lb. to 37 lb. and from 
29 Ib. to 30 lb, respectively, accounting for the back pres- 





better than general practice, and there may after all in 





sure at the commencement of the stroke, instead of at the 
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finish, the correct measurement gives 42.5lb. and 44 Ib. 
respectively as initial pressures, and record the retarding 
infiuence of the back pressure caused by the early closing 
of the exhaust through linking up at the actual point 
towards the end of the stroke where it takes place. 
Considering that it is less trouble to take two dia- 
grams on one card, and not much more to correctly 
measure them when taken, and also bearing in mind the 
great importance of the diagram in diagnosing the engines, 






























” % 9 
Ss 4 S 4 : Z w& - 
. S % . rn : st a e - = 
Ta s «& & 8 & F&F SF Sseses 
! ' “ 
! ry ~ 
i ' ' 
! ' = 
‘ ‘ 
' ' ' 
ae 
' ‘ 
! 
x Ela: 
m ; ‘ ' 
S ' Lr 
ansail uz ' 
>a 
oe $s & 
AIS ray a 
S 
S 8 S.. 
~ % gS 
& 
iy 
2 








z H 
m ‘ 
> ' 
_ 8 ER ie = - 
s§& ge =e gs 2 e@ & S 
ear Ss. oS kh SS 
Cut of fF % Wheel one turn back. 
Throtkle 4% open 
Engines gong 38; fair wind. 
all plain sai set 


Normal speed under steam alone 46 
(3671) for 12 Knots 
Ido not think Mr. Day, as the lawyers would say, has 
made out a case for the usual way of measuring. I would 
remind him of the old saw, that what is worth doing at 
all is worth doing well, and in my sea-going days the first 
question was always as to the best way of doing anything, 
the matter of which was most trouble being quite a 
secondary consideration. 

I am, yours truly, 
C. S. Drewry. 
55, Deronda-road, Herne-hill, September 7, 1896. 





THE ENGINE ON THE HIGHWAY. 
To THE EpIToR OF ENGINEERING. 

Srr,—If Mr. de Graaff wants a compensating gear be- 
tween the wheels of his motor car, he can have one at any 
time he likes to pay for it. 

There is no mechanical difficulty in the way, and such 
@ contrivance has been used on tricycles years ago. To 
my mind independent motors would be much more 
objectionable than the small loss due to the cause he 
alludes to, and which can only be operative on curves. 

Iam, Sir, yours faithfully, 
Gro. T. PARDOE. 

81, Harrow-road, London, W., September 6, 1896. 








ROYAL ENGINEER CIVIL STAFF. 
To THE Eprtor OF ENGINEERING. 

Srr,—An examination for assistant surveyors Royal 
Engineer Civil Staff is advertised. Intending candidates 
should know what their probable rate of promotion will 
be before accepting these positions, as there are other 
examinations for professional men held that would give a 
better rate of promotion with increase of pay. 

The fees for entry of examination are based on the 
amount of pay that would ultimately be received in an 
ordinary course of events, but it can be shown that this 
does not hold good with the Royal Engineer Civil Staff, 
and the fees are too high for the existing probable pro- 


spect of higher pay. 
Under Treasury minute dated April 24, 1887, No. 5433 


the establishment of the higher appointments were fixed 
as follows: One chief surveyor, with pay 800/. to 1000J.; 
11 first-class surveyors, with pay 4007. to 500/.; and 
22 second-class surveyors, with pay 300/. to 3751. per 
annum. At the present time there are only one chief sur- 
veyor, nine first-class surveyors, and 18 second-class 
surveyors, thus showing a —— reduction of the higher 
appointments, This reduction has taken place during the 
last few years, and has practically stopped all promotion 
for the junior men. 

Since 1893 the following clause has been added to the 


viz.: “‘ ach successful candidate will accept his ap- 
pointment subject to the express condition that 
the staff of the department is liable to reorganisa- 
tion from time to time, as the interests of the public 
service may require, and that no claim to compen- 
sation on his behalf can be admitted, if such reorganisa- 
tion shall in effect reduce the number or alter the condi- 
tions of superior appointments in the Department. Pro- 
motion to higher grades depends on merit, and on the 
occurrence of vacancies, but no right of promotion to 
higher classes or grades is recognised.” Before that 
date no such condition existed in the regulations (practi- 
cally admitting that compensation is due to men who 
entered prior to 1893). 

Even this condition has not been fairly carried out by 
the Royal Engineers at the War Office, as the higher 
appointments have been greatly reduced without any 
corresponding reorganisation of the staff. 

The further reduction of the higher appointments not 
being limited in any way, and there being no cartainty of 
any of the conditions being carried out in good faith, the 
War Office cannot expect the t men to go in for 
this examination while there are others that give a better 
chance of promotion. 

To give some idea of the probable rate of promotion in 
the Royal Engineer Civil Staff, under the existing ar- 
rangements: The last assistant surveyor was appointed in 
1895 ; he will be second-class surveyor in 1925, and will 

robably retire without being promoted first-class in 1933. 

he last but one is almost a similar case, with the excep- 
tion that he will probably be a first-class surveyor one 
year before retirement. 

If the first assistant-surveyor to be appointed under this 
examination is 27 years of age, he is likely to be promoted 
second class in 1927, and will retire in 1934, and is hardly 
likely to be promoted first class ; if he should be 26 years 
of age, he will probably be promoted firat class oné year 
before retirement. 

Under the existing arrangements the further promotion 
is practically nil after a man becomes a second-class sur- 
veyor; and the assistant-surveyors have to wait a lifetime 
(30 years) before receiving any promotion. 

Intending candidates perhaps might doubt the above ; 
but let them write to the Secretary of State for War 
— information on the following points : 

(a) he authorised establishment of the higher appoint- 
ments. 

(b) The existing number of higher appointments filled. 

(c) The probable period an assistant surveyor will have 
to wait for promotion. 

The professors coaching men for these examinations 
a obtain the information for the benefit of their 
pupils. 

Something could be pointed out as to the position held 
by assistant surveyors, but to only show the way matters 
are, the officers of the Royal Engineers object to the 
surveyors putting after their signatures, ‘‘ Royal Engineer 
Civil Staff” (as stated in the advertisement of the Civil 
Service Commissioners); according to them surveyors are 
only ‘Staff for Engineer Services,” and the Army List 
has been altered to drop the word ‘‘ Royal.” 

September 8, 1896, EXAMINATION. 





BUCKNILL’S WEIGHING DEVICE. 

To THE EpiToR OF ENGINEERING. 
Srr,—With great interest I have read in the number of 
your excellent journal for August 14 last, page 218, the 
notice concerning a new type of weighing apparatus, 
having the form of a triangle, capable of being turned on 
the upper end of suspension. 

I was not a little surprised as I turned over the pages 
of the ‘*Codice Atlantico di Leonardo da Vinci” the same 


Point of support 








day to find there a nearly similar idea of this universal 
great spirit, which I will show as follows : 
If the moisture of atmosphere rises, the cotton will 
absorb the water, but not the wax, consequently the 
scale with the cotton sinks accordingly to the degree of 
moisture. 
The thread, which remains vertical, shows on the 
graduated beam the degree of moisture of the atmosphere. 

Yours truly, 

IskaR WALZEL. 

Villach, Austria, September 3, 1896. 





EDWARDS’ AIR PUMP. 
To tHe EprTor or ENGINEERING. ’ 
Str,—I must confess that I am very much surprised 
at the tone of Mr. Edwards’ letter in your issue of the 
4th inst., with regard to his patent air pump, and more 
especially as he hints at a want of good faith on the part 
of the writer. I now inclose you the original plate from 
which my sketch was made, and I think that you, Sir, 
will bear me out in saying that my sketch is a correct re- 
presentation of the plate, and further, that Mr. Edwards’ 
pump is in every essential detail a copy of Mr. Bodmer’s, 
with, of course, the exception that I pointed out before, 


it would now be the right thing for Mr. Edwards to show 
those of your readers who cannot manage to accept his 
kind offer to come to his office, wherein lies the difference 
between the pumps. 

With regard to his declining to answer, as he terms it 
anonymous letters, I have yet to learn how a writer 
under the so-called nom de plume, can be termed anony- 
mous, as the editor, although not respensible for the ex- 
pressions contained in a letter, usually declines to insert 
one, unless he has the bona fides of the writer. 

Yours, &c., 

London, 8.E., September 7, 1896. Srnex, 

[We have examined the engravings which ‘Senex’ 
has sent to us, and we find on examination of back volumes 
of the Practical Mechanic and Engineer's Magazine that 
the plate was published with the issue of that journal 
for April, 1847. The engine shown by the plate referred 
to is a most interesting one. With the same issue of the 
journal named, another of Mr. Bodmer’s engines (of the 
vertical stationary type) is illustrated, in which the same 
arrangement of air pump is used.—Ep. E.]. 





SLIDE RULE. 
To THE EpiToR OF ENGINEERING. 

Sr,—In their book on the slide rule, Messrs. Faber 
give the ‘‘reversed slide” method for this. The cube 
root can be found, probably more conveniently, without 
reversing the slide. Thus, to find the cube of 4, say, we 
place the lower “1” on the slide over ‘*4” on the lower 
scale. Then, looking over the upper 4 on the slide, we 
see on the upper fixed scale the number 64 = 4°, 

To find ¥ 64, we take 64 on the upper fixed scale, and 
adjust the slide so that the number on the slide imme. 
diately under 64 = the number on the lower fixed scale 
immediately under the “1” of the lower part of the slide, 
This will give us the number4 = 964, Similarly with 
any other number. 

Totakeanexample: __ 

V3 =1.44 
wv 30 = 3.105. 


To get 4 300, we work from the number 30, only that 
the answer is found under the ‘‘10” of the lower scale on 
the slide, instead of under the 1, as in the other examples, 
This will give us ae 

¥ 300 = 6.7. 
Yours faithfully, 
C. TURNBULL. 

Hylton Lodge, North Shielde, August 27, 1896. 





British Association, LivrRPoot MEETING, SEPTEM- 
BER, 1896.—The following provisional programme has 
been arranged for the proceedings of Section G (Mechani- 
cal Science) at the approaching meeting of the British 
Association. Thursday, September 17: 1. President's 
Address ; 2. Report of Committee on Tides; 3. G. F. 
Lyster, Dock Development of Liverpool. — Friday, 
September 18: 4. T. W. Barry, Tower Bridge (lantern 
illustrations); 5. F. Parry, Liverpool Water Works: 6. 
— Maginnis, Development of Atlantic Steamships.— 
Monday, September 21: 7. Report of Committee on 
“© Small Screw Gauges ;” 8. Professor Mengarini (Rome), 
Electric Light and Tramway System of Rome; 9. 8. B. 
Cottrell, Liverpool Overhead Railway; 10. E. W. 
Anderson, Notes on Electric Cranes; 11. W. A. Preece, 
‘Lest of Glow Lamps.—Tuesday, September 22: 12. 
Report of Committee on Standardising of Instruments in 
Engineering Laboratories; 13. Captain Jaques (New 
York), Armour Plating; 14. T. Cond, Three-colour 
Lithographic Printing; 15. H. B. Tany, Expanded 
Metal; 16. W. W. Beaumont, Why Railway Rails 
Break ; 17. Professor Hele Shaw, Engineering Laboratory 
Apparatus (to be followed by reception and demonstra- 
tion in the Walker Engineering Laboratory).—Wednes- 
day, September 23: 18. A. R. Sennett, Horseless 
Carriages. 

Tue Execrric Licut at CoLcHESTER —Colonel Hasted 
held an inquiry at Colchester on Fridav with reference to 
a proposal of the Colchester Town Council to borrow 
15,000/. for electric lighting purposes. The proposal pro- 
voked a certain amount of opposition on the part of 
sundry ratepayers who complained of the heavy local 
burdens which they had to face. All the East Anglian 
towns are suffering from the effects of agricultural de- 
pression, and too many of the ratepayers find themselves 
with diminished resources with which to meet steadily 
increasing rates. It is no wonder, then, that there were 
some dissentient voices at the Colchester inquiry. Mr. 
Massey, the engineer appointed by the Electric Lighting 
Committee of the Colchester Town Council, gave some 
details as to the cost at which the light could be supplied. 
He stated that the system which was proposed to be em- 
ployed was the low-tension three-wire system worked 
with a current of from 225 to 240 volts. The engines, 
which would be three in number, each being 180 horse- 
power, were coupled directly on to the dynamos. By 
the use of accumulators the generating batteries would 
never be worked beyond their efficient load, and only 4 
single staff of men need be employed. A station had 
been designed somewhat in excess of existing require: 








ments, in order that future extensions might be provided 
for. It was proposed to erect seamen’ f for 4000 lamps, 
but the switchboard and buildings would be provided for 
a larger number in view of probable extensions. eouge 
lighting in the earlier stage could only be undertaken a 
a loss to the town council, and it was accordingly 44 
posed to drop street lighting for the present, anon 
could be taken up at any future time. Colonel Has 








regulations for the examination for assistant surveyors, 


of the solid head valve ; and I cannot help thinking that 


will report in due course. 
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LOCOMOTIVE FOR 2-FT. GAUGE RAILWAY. 
CONSTRUCTED BY 


ravbaeeez se 


THE accompanying illustrations show a most service- 
able type of locomotive constructed by Messra. D. Drum- 
mond and Son, Govan, for the Glasgow Gas Works, to 
draw the tipping wagons conveying the coke from the 


retorts to the 


coke-sifting appliance. 


We described 


the general arrangement at the gas works in a series 
of articles in our sixtieth volume, and are here con- 


cerned only with the locomotive. 


The gauge is 2 ft., 


and the cylinders are 6 in. in diameter by 9 in. stroke. 
The cylmders are of close-grained hard cast iron, 
placed outside the frames, with the steam chest 
arranged on the top. The principal dimensions may 


be tabulated : 


Cylinders, diameter 
en stroke cas ny 
Bciler barrel, diameter outside 


length 


Firebox, length outside 


wid 


th 


Tubes, number... = 
1» diameter outside 


thickness 


Heating surface, tubes 


’ 


Grate area 


firebox 
> total 


Thicknesses, boiler barrel and dome 


” 


firebox shell, front plate 

firebox back, top, and 
tides ... one ove 

smokebox tubeplate ... 

copper tubeplate, round 
tubes ... os is 

copper tubeplate, below 
tubes ... one oy 

copper back, top, and 
side plates... 


Wheels, number, four, all coupled. 
a diameter on tread .. ay. 


” 


thickness of tyres ... 


. width of tyres ase 
Diameter of axles in middle... 
Axle journals, length ... 


Wheel base 


diameter i. i 


Length of main frames" 
Height of top of chimney 
Width over platforms... 


_ The motion 
link 


6 in. 
9,, 
1 ft. 9in, 
4 ft. 
, 
1 fo. 7 in. 
58 
1} in. 
15 B.W.G. 
70.87 sq. ft. 
1 


3” 
83 87 ,, 


zy in. 
Boe 


18 +} 
1 ft. 8 in, 
1} in. 
3 ” 
23 
4 45 
3 99 
2 ft, 7 in. 
9, 9;, 
6 ft. 
3 ft. 104 in. 


work of the engine is of the curved 


type, actuating the slide valves by means of 


rocking shafts. The eccentrics and clips are of tough 
cast irop, the slide valves gun-metal, and the motion 


_— i og ahslena ag torte 
| S8Brass Tubes |'| 
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of wrought iron, all the working parts and pins bein, 
thoroughly case-hardened in a retort, and not treate 
with prussiate of potash. The connecting and coupling 
rods are of hammered scrap iron, with gun-metal bear- 


ings. The pistons are of cast iron, with two cast-iron 
a sprang into each. The piston-rods are of steel, 
and the crossheads of solid wrought iron, fitted with 
gun-metal slippers. The slide bars are of steel, and 
there is one to each cylinder, 

All plates of the boiler barrel and firebox shell are 
of mild steel, thé dome being a steel plate riveted to 
the centre of the boiler. All holes are drilled. The 
inside firebox is of copper plates, attached to the out- 
side shell by means of a foundation ring and firedoor 
ring, both made of wrought iron; it is stayed by 
copper screwed stays, gin. in diameter, placed at 
4 in. pitch and riveted over at both ends. The roof of 
the firebox is stayed with wrought-iron girders and 
set screws through from the underside of the copper 
roof-plate. 

The tubes are of solid drawn brass expanded in both 
tubeplates, and beaded over at the firebox end. Steel 
ferrules are fitted at the firebox end. The firebars are 
of cast iron, fitted upon a special frame and shaft, 
arranged for dropping by means of a treadle and lever. 
The safety valve is duplex, and placed on the top of the 
dome. The regulator valve is cf the usual sliding 
pattern, working on an upright cast-iron pipe in the 
dome. The steam pipe in the boiler is of wrought 
iron, and the branch pipes in the smokebox of solid 
drawn copper. 

The wheels are of tough cast iron, with separate 
rolled tyres of cast steel. The axles are of Siemens- 
Martin steel. The wheels are, as usual, forced on the 
axles by hydraulic pressure. The crankpins are of 
wrought iron, case-hardened, with loose collars ; the 
axle-boxes of solid gun-metal, with cast-iron keeps. 
The brake is applied by means of a screw to the rear 
pair of wheels, The brake-blocks are of cast iron, and 
all the gear is of wrought iron. 

The frames are of mild steel plates. The buffing- 
plates are of stee’, with drag links and curved rubbing 
plates. The axlebox guides are of cast iron. The 
water tank is of cast iron, and placed between the 
frames at the front end of the engine. It is so arranged 
as to form a stretcher between the frames, anda saddle 
for carrying the smokebox, thus constituting a rigid 
fastening for the boiler at the front end, the rear end 
being allowed to slide on the frames by means of angle- 
irons in the u ual way. 





Taiby & Price Dale 


As to the mountings and fittings, the boiler is fed 
by means of two No. 3 injectors, one being of the com- 
bination type, fixed on the side of the boiler barrel, 
and the other a restarting injector, with separate steam 
cock placed on the dome, and clack-box fixed on the 
boiler barrel, All the injector pipes are of solid drawn 
copper, and the suction pipes are fitted with brass 
sieves inside the tank. Whistle, pressure gauge, 
glass water-gauge, cocks, steam blower cock, wash-out 

lugs, fusible plug, &c., are supplied. The boiler and 

rebox are clothed with wood and sheet iron. A neat 
sheet-iron cover is placed over the dome and safety 
valves. A small weatherboard is provided. The 
chimney is of cast iron, and the engine is painted 
and generally finished in the best style of locomotive 
work. 

The boiler was tested with hydraulic pressure up to 
200 lb. per square inch, and with steam pressure up to 
140 lb. per square inch, 





INDUSTRIAL NOTES. 

Tue strike and threatened lock-out on the Clyde and 
the north-east coast is happily at an end, and the 
men, after prolonged negotiation, have gone back to 
their work. This matter is dealt with in another part 
of the present issue. 


The report of the Ironmoulders’ Society announces 
an increase in membership and in the number em- 
ployed, with a corresponding decrease in the total 
of idle members on donation. It appears that 
in the north-east of Scotland there was a strike 
of non-union moulders for an advance in wages, 
the rates being 63. per week less than the union 
rates. After suffering privation for some time, 
some of them, being starved out, returned to 
work at the old rates. Further advances in e8 
are reported in the Clyde and adjacent districts, by 
arrangement between the employers’ association and 
the men’s union; some of the non-associated em- 
ployers held back, but steps are being taken to rectify 
this. In the Edinburgh district the promised second 
advance has been given, so that there is little:-fear of 
any dispute and stoppage of work. A dispute has 
arisen at one rather large shop over the question of 
overtime, the point being that the —— with 
the foremen, advanced the job after the normal work- 
ing hour of 5 p.m. Thereupon 94 men left the shop. 
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The final solution of the question had not been arrived 
at at the date of the publication of the report. There 
are complaints in the report that excessive overtime is 
being largely worked, and the members are urged not 
to do so much overtime, but to try and secure work 
for the idle members. The report is rather severe in 
its reflections upon short-time advocates who are 
willing and anxious to work 12 or 14 hours per day. 





The condition of the engineering trades throughout 
Lancashire continues to be that of activity in all de- 
partments, every branch of those industries being 
fully supplied with work. But that is not all; new 
work is still coming forward freely, so that the outlook 
for the future is more satisfactory than it has been for 
a considerable time past. The list of unemployed 
dwindles almost to vanishing point, though in the 
aggregate there are still too many on that list from 
some cause or another. Whilst industry flourishes, 
and the men are making up for lost time, there is a 
little uneasiness as to the wages question. No definite 
reply has yet been given to the memorial of the men, a 
reply not being sought for until some time in the 
current week, but in some cases the employers are 
said to be averse to concession, at least of the full 
amount asked for—2s, per week advance. But this 
may be mere idle rumour, as often the mere casual 
expression of an individual is construed as representing 
the views of the whole, or of many of that whole. The 
difficulties in Belfast, on the Clyde, on the Wear, and 
other portions of the north-east coast and district, 
might have influenced the final decision of the 
employers if they had continued. But that difficult 
being removed, there will be less irritation on bot 
sides, The iron trade has been slackening off to some 
extent, but not so as to affect prices, which are firm to 
recent advanced rates. In the finished branches 
moderate business is reported, the rates being also 
firm. The steel trade is tolerably active, with good 
inquiry, but there is some disappointment with re- 
spect to prices. On the whole, there is little, if any, 
cause for discouragement, for doubtless ere the close 
of this week the wages question will either be settled 
or be on the way of settlement by mutual action be- 
tween the parties. Lancashire is in a favourable posi- 
tion for such negotiations, for the chief office of the 
Steam Engine Makers is at Manchester, and the En- 
gineers have a district office, with an executive officer 
who is in constant touch with the central council of 
the union. 





In the Wolverhampton district the state of trade 
continues in the same, or nearly the same, satisfactory 
condition. There are good inquiries, and the transac- 
tions are fairly satisfactory. It nee that some of 
the merchants have been holding back in the hopes of 
easier terms, but their stocks have dwindled, and there 
seems to be no chance of a fall, or even of concessions. 
The stocks must be replenished, even if the rates are 
higher than they were. Makers are mostly booked 
heavily forward, prices are firm, and, what is more, 
they have an upward tendency. Some of the old con- 
tracts which had expired, or were about to expire, have 
been renewed on the old terms for heavier qualities, 
which, ayer was the real inducement. Orders are 
coming in still in goodly numbers, and of considerable 
weight, from colonial markets and from the South 
American markets, and there is a good run upon 
common sheets throughout the district, Steelmakers 
are all busy, and for some kinds and qualities more 
money is being asked. There is also some improve- 
ment in the demand for marked bars and best qualities 
of iron generally, All the engineering and constructive 
branches of trade are in full activity, and most of the 
hardware trades are busy. In these some concessions 
are being made to the workers, so as to avert any pos- 
sible stoppage of the works. In all respects the general 
trade of the district is well sustained in activity, and 
there is less complaint about prices than there was. 
Not that prices are at all high, but it seems to be re- 
cognised that a low level must prevail for the present, 
whatever may happen at a later date. 





In the Birmingham district the customary summer 
lull in the iron trades has passed away, and there has 
followed an increasing volume of business both for home 
requirements and for exporting houses. Prices are re- 
ported to be steady and strong ; but with the increas- 
ing rate of production there has been no material ad- 
vance. As regards sheets, 3outh Wales has come into 
rather keen competition. In general the local makers 
have sufficient orders on hand to carry them up to the 
end of the year, while new specification are arrivin 
daily from the eastern and southern markets. An "4 
vance in prices is anticipated, for the competition has 
lessened with other districts. The demand for steel 
is well maintained for all classes of material, and 

rices are very firm. The engineering and all cognate 
industries are busy in nearly all departments, and the 
same — apply to most other of the local branches 
of trade. 


During the present week the Modern Athens, as 








many people used to call Edinburgh, has been alive 
with many feet that never before sauntered along her 
streets, wandered on her hillsides, and peeped into her 
wynds. The Labour Parliament has been held there 
for the second time, and after many changes and vary- 
ing experiences, Itis well that these a change 
the — of meeting yearly—good for the delegates, and 
good for the workers in the towns where held. There 
was almost a breach at the very outset, over the trifling 
matter of entertainment. One of the rich employers 
had offered hospitality. The local committee said that 
the Parliamentary Committee had too hastily accepted 
it; But it was accepted, and the breach, if not healed, 
was covered over with a plaster so as to hide the sore. 
It was well that it was so, for hospitality is not to be 
slighted. There were, indeed, more serious matters 
to be dealt with than feasting. The sitting congress 
has reached a turning point in the history of such 
gatherings, and much will depend upon the outcome 
of its proceedings. It is not possible to estimate the 
full force of its decision until the sittings are over, and 
its whole conduct and the results are before us for 
criticism, This, therefore, must be postponed for 
another week. One fact was noticeable in the con- 
gress, the fewness of the older representatives, scarcely 
one of the original founders being present. Their 
ranks have been thinned by death, by removals, and 
last of all by exclusion, for the new standing orders 
have had the latter effect. Still there were a few pre- 
sent whose admission to these congresses dates from 
1872, though not one apparently of an earlier date. It 
remains to be seen whether the newer men have 
brought more wisdom, if less experience. The trades 
of Edinburgh have been doing their best to give a 
cordial and hearty welcome to their brother workers. 
If scenery and hospitality combined could awaken the 
softer feelings, then bickerings ought to have ceased, 
as the delegates wended their way to the Congress 
Hall. But the labour delegates are apt to hit hard in 
their debates, and sometimes a sore place is left behind. 
Bear and forbear is a hard lesson to learn, and these 
are not the only men who have forgotten it. 

Whilst the Congress is still sitting and planning 
measures of reform it may not be out of place for 
once in these notes to refer for a moment to t 
history. Fifty years ago the age at which children 
were allowed to go to work was eight years of age, by 
7 and 8 Vic., c. 15, sec. 29, which says that ‘‘ children 
may be employed in factories at eight years of age.” 
The first Mines Act was only passed two years pre- 
viously ; by it women and girls were prohibited from 
working in the mine, but it did not come into full force 
for a year afterwards. At that date children of both 
sexes worked in the mines from four years of age, as 
reported by the -Royal Commission. Less than 50 
— ago—46, to be exact—the first Act was passed 
or the inspection of coal mines. Since that date what 
a revolution! Now we are somewhat horrified if a 
child is put regularly to work under 12 years of age, 
and the hours of labour are very strictly regulated. 
The working hours of men at that time were usually 
12 hours per day ; now they grumble a gcod deal if 
they work nine. The changes are so vast in the space 
of 50 years that few realise their vastness. At that 
time trade unions were really unlawful, though the 
Combination Laws had been repealed, for their funds 
and property were unprotected, and at the mercy of 
any one who first stole and then pleaded that the 
union was unlawful by reason of its being in restraint 
of trade. There have been meanwhile scores of Acts 
passed for improving the condition of men, women, 
and children, such as were at that date never even 
dreamed of, much less demanded. <A reminder of 
these things once upon a time is good and useful, for 
it shows how we are moving, progressing towards a 
better state of things. The changes have been brought 
about by quiet, constant, and persistent labour, not by 
a rush now and a rush then, but continuously, This 
is the secret of success. 





The ‘‘ Conciliation (Trade Disputes) Act, 1896,” has 
been published. We are now able to see where we 
are, and to what extent we have advanced. In the 
first place, the Act of 1824—Master and Workmen’s 
Arbitration Act; the Councils of Conciliation Act, 
1867, and the Arbitration (Masters and Workmen) 
Act, 1872, are repealed. The statute-book is thus 
relieved of three Acts which were never put in force 
in any single instance. The first was part of the old 
policy of arbitration by the justices; the second was 
promoted by the associated trades established in 1845, 
and was supported by the London Trades Council in 
1861-67, and the last was the Bill of the Trades Con- 

ress. The ee of these statutes clears the way, 
or they were obsolete, But the Act of 1872 deserved 
a better fate, for it was a well-drafted and well-designed 
measure. The new Act of this year provides (1) that all 
Boards of Conciliation and Arbitration, established 


before or after the ing of the Act, may be regis- 
tered by the of e. The “rp ication to 
register must be accompanied by copies of the consti- 


ations of the Board 
of Trade must keep a 


tution, rules, bye-laws, and re; 
desiring to register. The Boa 








register of all such Boards, and erase those which have 
ceased toexist. Reports and returns must be furnished 
to the Board of Trade periodically. The proceedings 
must be in accordance with the regulations of the 
Board. (2) That where a difference exists, or is appre. 
hended, the Board of Trade may (a) inquire into causes 
and circumstances ; (b) take steps to bring the parties 
together ; (c) appoint a person to act as conciliator ; and 
(2) appoint an arbitrator. Such person or persons 
shall report to the Board ; if settlement be effected 
terms thereof to be sent to the Board. The Act of 
1889 is not to apply, but proceedings may be taken jn 
accordance therewith, if the parties so agree. (3) The 
representative of the Board of Trade may take step; 
to establish Boards where none exist. after conference 
with the employers and employed. (4) The Board of 
Trade must report annually to Parliament. (5) The 
expenses incurred are to be provided by Parliament, 
The foregoing is a brief synopsis of all the provisions 
of the Act. Itis a very simple measure as it stands; 
it cannot do harm, and it may do good. It is not com. 
plicated by reference to other Acts, and stands now 
alone as the one Act to be referred to in case of pro. 
ceedings under the Act. It can be worked easily and 
inexpensively, and it is not proposed that any legal 
representatives shall conduct the cases. 





It is a matter of regret that the dispute at Messrs, 
age geen was not wholly disposed of by the deci- 
sion of the Boilermakers as to terms. But it appears 
that the Engineers were not quite satisfied with the 
result. However, the negotiations on foot will, it is 
hoped, settle the difficulty. Butin consequence of the 
dispute the firm, it is reported, have had to inform the 
Admiralty that it is doubtful whether they can 
complete the work before the end of the financial year, 
or before the framing of the Estimates for the current 
year. It is a misfortune to all concerned, and doubly 
unfortunate for London, which of late has had but a 
short allowance of naval work for her superabundant 
population. 





The Belfast and Clyde shipbuilders have arranged 
with the Boilermakers and Iron Ship Builders’ Society 
for an advance equal to 5 per cent., the only point to 
be adjusted being the date when and from which the 
advance is to take place. This will scarcely be a 
matter of dispute ; it will be merely a question for 
negotiation. 





The strike of the bricklayers and labourers at Leeds, 
which has lasted for months, was expected to close 
last week after a conference between the parties, but 
after sitting a long time it appears that no final settle- 
ment was arrived at. The men demanded a halfpenny 
per hour advance. The other branches are not in- 
volved in it. 





The dispute between the East End tailors and the 
wholesale clothiers continues, but there seems to be 
little progress. There is a good deal of noise and 
some unruly scenes and disturbances, but nothing has 
been or is being done really to settle the matter. A 
large number of the East End tailors seem to take 
sides with the small masters, but they have their own 
particular questions to settle and arrange. It is by no 
means certain that better prices for making up the 
ae would also mean better wages to the actual 

ired workers, The thing is very complicated in 
itself, and perhaps the small masters feel the effects 
of recent legislation as to mee arrangements, &c., 
all of which increase the cost, with no extra pay. 


The agitation with the dockers continues, both at 
Antwerp and at the chief British ports. At the former 
place English delegates have sought to be arrested, 
and some have been conducted off the premises, but 
little of any consequence has transpired, beyond an 
attempt to try and make of the little escapade an 
international question. In this country “official 
denials” have been circulated as to the rumoured 
intention of a great dock strike; but it appears that 
the language used to the men indicated such a policy. 
The men are to be consulted first of all, but it may 
be a sudden question, with a sudden answer required. 
This is well known to the Shipping Federation, which 
body is said to be well prepared for any emergency. 
But these threats of a strike unsettle the men. 

The only move of any serious extent in the coal 
trade is in Scotland, where something like a general 
strike is threatened. But the Scotch miners have 
not forgotten their false move of two years ago and 
its disastrous consequences. If anything is really 
to be done, it will have to be done quickly, for the 
output has been large all the summer, and it is still 
very large, and many have already made their pur- 
chases for the winter. 


The sixth annual conference of the Navvies and 
General Labourers’ Union was held last week, and the 
affair did not appear to be very flourishing. Only two 
members of the executive were present, and ere the 
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sittings closed the president and the secretary gave 
notice of resignation unless their salaries and allowances 
were increased, A reference was made to the proposed 
federation of which so much has been said of late, 


but the president stated that the agitation had done | my, 


more harm than good. This is another of the seven- 
year-old unions going to pieces by reason of the loose- 
ness of the organisation, the smallness of its benefits, 


and its general policy. 





LAUNCHES AND TRIAL TRIPS. 

Messrs, Witt1AM HAMILTON AND Co., Port Glasgow, 
launched on the 27th ult. a steel screw steamer of 2900 
tons gross tonnage and 1800 tons net register ton- 
nage, to carry 4500 tons deadweight on a very light 
draught, for their own account. The vessel is intended 
for the Eastern and general trades. The following 
are the principal dimensions: Length between per- 
pendiculara, 310 ft. ; breadth, 42 ft. 6 in. ; depth moulded 
to spar deck, 28 ft. The machinery, which is being sup- 
plied by Messrs. D. Rowan and Son, of Glasgow, is on 


the triple-expansion system. The cylinders are 224 in., | 84 


$7 in., and 61 in. in diameter by 42 in. stroke, steam 
being supplied by two large boilers, 160 Ib. pressure. As 


the vessel left the ways she was named the Ardath. 





The s.s. Falcon, built by the Sunderland Shipbuildi 
Company, Limited, was taken to sea on her official tri 
on August 29. Her dimensions are 152 ft. between 
perpendiculars, 25 ft. 6 in. broad, by 12 ft. 4 in. moulded 
depth. Special attention has been paid to the ventilation 
throughout, as the vessel is to trade in the Red Sea, and 
will carry passengers, mails, and cattle. She is also 
arranged to comply with the Indian Marine Law. The 
engines are tri-compound, having cylinders 13} in., 22 in., 
and 36 in. in diameter by 24 in. stroke, working at 160 lb. 
pressure, and are by Messrs. Sir Christopher Furness, 
Westgarth, and Co., Limited, Middlesbrough - on - Tees, 
During the whole period of the vessel’s trial a mean speed 
of considerably over 11 knots was obtained. The Falcon 
is Luilt for Messrs. Luke Thomas and Co., Limited, of 
London and Aden, and is designed for their special trade. 


The four hours’ forced draught trials of the engines of 
the first-class battleship Victorious, which took place on 
Wednesday, the 2nd inst., proved very successful, the 
speed and indicated horse-power being considerably in 
excess of the contract. The results wereas under: Steam 
in boilers, 147 lb.; revolutions, 105.35; vacuum, 26.55; 
indicated horse-power, 12,210; speed by log, 18.7 knots, 
The guaranteed speed was 174 knots. The vessel has 
also run her 30 hours’ coal consumption trials, 





There were launched on Wednesday, the 2nd inat., 
from the yard of Messrs. Lobnitz and Co., Limited, Ren- 
frew, two hopper barges of 150 tons capacity each, built 
to the order of the British Admiralty for service at Port- 
land. 


The latest addition to Messrs. Houlder Brothers and 
Co.’s fleet has completed her trial trip in Belfast Lough, 
previous to taking her place in their regular trade between 
London, Cardiff, Newport, South America, Australia, 
and the Caps. The dimensions are: Length, 420 ft ; 
breadth, 54 ft.; depth, 32 ft. 5in.; gross tonnage, 5850. 
She is the third vessel built for Messrs. Houlder by 
Messrs. Workman, Clark, and Co., Belfast, and the machi- 
nery has also been constructed at their engine works. 
The vessel can be loaded to a draught of 26 ft., and is 
capable of carrying a deadweight of about 8500 tons. 
There are five different hatchways, with four derricks 
into each lifting 5 tons and worked by powerful steam 
frictional winches. As a large stowage capacity is one 
of the principal considerations on the homeward voyages 
when carrying frozen meat, large hold beams are dis- 
pensed with in favour of continuous side stringers. On 
the bridge deck, which extends for about 200 ft. amid- 
ships, is placed a large steel deckhouse containing the 
first and second class passengers, officers and engineers 
&c. The machinery is capable of developing an indicat 
horse-power of over 3200. The boilers are fitted with 
Howden’s forced draught, and are three in number. 
Several trial rans were made, the average speed attained 
being 134 knots. 


The screw steamer Canning, built to the order of 
Messrs. Lamport and Holt, Liverpool, by Messrs. David 
and William Henderson and Co., Meadowside, Glasgow, 
has completed her trials. She is a cargo carrier, having 
a deadweight capacity of fully 7500 tons on a moderate 
draught. The dimensions of the Canning are 440 ft. by 
52 ft. by 314 ft., with a gross tonnage of about 5366 tons, 
and her propelling machinery consists of a set of triple- 
expansion engines, with cylinders 294 in., 47 in., and 78 in. 
in diameter by 60 in. stroke, and three large double-ended 
boilers with Howden’s forced draught. With 4300 tons 
deadweight on board a speed of fully 14 knots was ob- 
tained, 

Sir W. G. Armstrong and Co., Limited, have launched 
from the Elswick shipyard, Newcastle-on-Tyne, the 
Barrozo, a cruiser built to the order of the Brazilian 
Government, The Barrozo is built of steel, her under- 
water portions being sheathed with wood and coppered. 
Her principal dimensions are: Length, 330 ft. ; breadth, 
43 ft. 9in.; draught, 16 fo. 10in.; and displacement, 
8450 tons. She is protected the whole of her length by a 
curved steel armour deck. This deck completely covers 
all the machinery, magazines, and steering gear, and 
additional protection is afforded by the reserve coal 

nkers, which are carried along the vessel’s side to a 





height of about 6 ft. above the water line. With full 
bunkers the vessel will be able to traverse a distance of 
about 8000 knots at a moderate speed. The vessel is 
fitted with twin screws and machinery of 7500 indicated 
horse-power. She is expected to attain a speed of 20 knots. 
e Barrozo will be provided with guns of Elswick 
pattern, the armamenbd comprising six 6-in. quick: firers of 
50 calibres in length, four 4.7-in. quick-firers of 50 calibres, 
ten 6-pounder and four 1-pounder Nordenfeldts, four 
Maxim guns, and two field guns, She will also have 
three torpedo tubes, The six 6-in. guns are arranged to 
fire three ahead and three astern. 





ELECTRIC LIGHTING IN BELFAST.* 


By Mr. Victor A. H. McCowen, Electrical Engineer 
to the Belfast Corporation. 

Betrast, like many other large centres, was slow to 

make advances towards the adoption of a system of 
electricity supply, the chief reason being that the cor- 
poration preferred that others should experiment, and 
that ed themselves should profit by the experience thus 
ined. 
The Belfast Corporation, being the owners of the gas 
works, and justly proud of the reputation they had gained 
of having their thoroughfares well lighted by gas, and the 
undertaking being also a paying concern, had no inten- 
tion of allowing private companies to occupy the field. 
No fewer than seven of the latter in 1882 served notice of 
their intention to apply for provisional orders for power 
to supply electricity within the city. All these applica- 
tions were successfully opposed, the corporation remained 
in possession, and for seven years no further active steps 
were taken. 

During these seven years the output of gas had risen 
from 615 million cubic feeb in 1882 to 907 million cubic 
feet in 1889, and absolute necessity was shown for the 
extension of the gas works to cope with the enormously 
increased consumption. A great difficulty arose as to 
where a stitable site for that extension could be found. 
The Gas Committee were thus led to consider the ques- 
tion of the introduction of electric lighting. In Sep- 
tember, 1889, they reported that in their opinion the time 
had arrived when the council should obtain powers to 
supply electricity for lighting purposes, &c., within the 
city, and they also recommended that authority should 
be given to apply to the Board of Trade for a provisional 
order for that purpose. Application was duly made and 
granted, the necessary power being contained in the 
Belfast Electric Lighting Order, 1890, and by the Belfast 
Corporation Various Powers Act, 1890. The Gas Com- 
mittee were authorised to pay 50,000/. out of the surplus 
profits of the gas undertaking towards the establishment 
of the electric light. 

Mr. James Stelfox, engineer and manager of the gas 
works, reported to his committee regarding the proposed 
extensions, that ‘‘it must remain with the committee to 
decide to what extent they would anticipate the success 
of the electric, or any other method of lighting, resulting 
in a decrease in the demand for gas, . . . I believe that 
as yet the use of electricity in any place has never re- 
sulted in a lessened demand for gas, and I see no 
reason to believe that such a result is now Bs 
bable.” The Gas Committee snbsequently reported to 
the council that they had had under consideration 
the question of the introduction of lighting by elec- 
tricity, and that, taking into account the importance 
of the matter, they recommended the council to appoint 
@ special committee to procure all the information re- 

uisite for the guidance of the council thereon, and to 
} up a report embodying the same. This committee 
was appointed, and, after visiting the princi electrical 
installations in and around London and the Electrical 
Exhibition at the Crystal Palace, reported in October, 
1892, in favour of the establishment of an installation of 
10,000 lamps of 8 candle-power, with room for extension. 
It was next decided to obtain the assistance of a consult- 
ing engineer, and Professor Alexander B. W. Kennedy. 
ERS. of London, was — On account of the 


saving in capital cost, and other circumstances of the 


ed | case, he recommended the system about to be described. 


Area Supplied.—The area ab present ~—— with 
electricity in Belfast is shown in the plan, Fig. 1 (next 
page), and comprises probably the best part of thecity. It 
includes first-class shops and offices, hotels, clubs, theatres, 
and churches ; and in Howard-street and College-square 
private houses. The following Table gives the percentage 
in lamps connected of different classes of consumers : 


Per Cenb. Per Cent. 
Shops closing late san 8 
ss +» ~—s@arly aad ea 30 
a ea » but late on Satur- 
day night s35 = aaa 
—_ 63.0 
Offices Ses Ses 11.0 
Hotels and clubs ... 60 
Theatres me 12.0 
Churches ... 4.8 
Private houses 2.0 
Motors i. 12 
Total 100.0 


As shops and offices together form a large percentage of 
the total consumption, the shape of the load curves de- 
pends greatly on their hours of closing. In Fig. 2 are 
given curves for Wednesday and Saturday in the same 
week. The Saturday curve shows the effect of the late 
closing of some shops, a much better load being then 
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given, with no very objectionable peak. The distance of 
the farthest lamp from the station is as ye onl 
about 800 yards, as the present area supplied wit 
electricity is only a small part of the city. There is no 
doubt that, when mains are laid in the residential dis- 
tricts, the load curve will be greatly improved. A 
motor day load is looked forward to in course of time, as 
there is no doubt respecting the several advantages of 
electric motors, more pace = Se to small users of power, 
and where the power is required intermittently. Up to 
the present the question of street lighting has not been 
considered. 

Mode of Distribution.—The system of distribution is 
what is known as the three-wire low tension. The cur- 
rent is supplied to consumers at 110 or 220 volts pressure. 
The distributing mains, laid throughout the area, Fig. 1, 
are connected up in a network, and fed at seven points 
by feeders from the generating station. The feeders 
deliver the current at the feeding points of the distri- 
buting mains at +. pues of 220 volts. The drop in the 
feeders at full load is 10 per cent. The pressure between 
the middle wire and the positive or negative is 110 volts, 
Pilot wires are connected from the feeding points to volt- 
meters in the generating station, so that the switchboard 
attendant can always see what the pressure is at these 
points, and keep it constant by due regulation. 

Charges and Pressures.—The charge for current for 
lighting is 7d. per Board of Trade unit, with discount 
ranging from 2} to 174 per cent. according to consump- 
tion ; the maximum discount reduces the price to 5.77d. 
- unit. The charge for current for motors, heating, 

c., in daylight hours, is 4d. per unit with the above dis- 
counts, of which the maximum reduces the price to 3 3d. 
per unit. Meter rents range upwards from 2s. 6d. per 
quarter, according to size. Installations containing over 
50 lamps of 8 a are wired either with single 
220-volt lamps, or with pairs of 110-volt lamps in series, 
or on the three-wire system. Motors of over 1 horse- 
power are supplied with current at 220 volts. The meters 
in use are those of the Ferranti type. 

Station.—The erating station is situated between 
Chapel-laneand Marquis-street, within 250 yards of Castle- 
mee which is practically the centre of the city ; it is there- 

ore a good position from which to distribute the supply. 

In the selection of the site, the question of convenience 
for delivery of coal, removal of refuse, &c., had not to be 
considered. The buildings were designed by Mr. O. 
Stanley Peach, of London ; their general arrangement and 
the position of the machinery, &c., are shown in Figs. 3 
and 4. The a of the site is rather irregular, and the 
space available has been made use of to the best ad- 
vantage. 

The engine-room occupies the central and larger por- 
tion of the site, and measures 85 ft. long by 33 ft, wida at 
the east end and 44 ft. at the west end. A 6-ton over- 
head travelling crane is provided, all the motions of which 
are actuated from below by means of ropes. The switch- 
board platform is raised about 4 ft. above the floor level, 
and runs the whole length of the west wall of the engine- 
room. The battery-room, measuring 28 ft. square, is 
situated between the engine-room and the offices, on the 
same level ; it contains four rows of stands for the cells, 
and is provided with ample means of ventilation. The 
offices occupy the west end of bhe site, with frontage to 
prope wet vine The meter-testing room and store-room 
are above the offices on the first floor. A fitting shop and 
driver’s room are placed at the east end of the building; 
and above them is the cooling tank, measuring 344 ft. by 
124 ft. and 4 ft, 2in. deep. Owing to the absence of 
anything like solid foundations to build upon, the whole 
site was piled with 480 piles of 35 ft. length. A 3-in, 
memel flooring was secured to the pile heads, and on this 
was placed concrete to a depth bine | from 3 ft. to 4 ft., 
to form the engine beds and the foundation for the walls 
of the building. 

Engine-Room.—The plant in the engine-room consists 
of the following engines and dynamos. Four 120 indi- 
cated horse-power tandem double-acting horizontal gas 
engines, running ab 160 revolutions per minute, and 
driving, —e eight Z-in. diameter cotton ropes, four 
57.6 kilowatt dynamos of 240 amperes and 240 volts at a 
speed of 600 revolutions per minute. Two 60 indicated 
horse-power single-cylinder double-acting horizontal gas 
engines, running at 160 revolutions per minute and 
driving through eight }-in. diameter cotton ropes two 
26.4-kilowatt dynamos at 750 revolutions per minute, 
Two 150 indicated horse-power four-cylinder single-acting 
high-speed vertical engines, running at 380 revolutions 
per minute, coupled direct to two 72-kilowatts dynamos 
of 300 amperes and 240 volts, 

Switchboard.—The switchboard, of which a front eleva- 
tion is shown in Fig. 5, consists of five slates each about 
7 ft. high ; the centre one is 36 in. wide, and the others 
$2in. All are bolted to an iron framework, fixed on tho 
switchboard platform about 4 ft. from the engine-room 
wall. The centre slate carries the feeder and omnibus- 
bar voltmeters, the battery instruments and regulating 

r, and the middle-wire ammeter and connections. 
he other four slates carry the feeder and dynamo instru- 
ments, switches, &c. ; the two on the left hand are for the 
gs side of the system, and the two on the right hand 
or the negative side. 

Fig. 6 is a diagram of the switchboard and connections 
to the machines, battery, hospital-cell board, &. The 
machine and feeder bars, which are the vertical bars on 
the outer slates, are fixed on the front; and each is pro- 
vided with three holes, through which a plug can be 
inserted to make connection with any one of the three 
omnibus bars that are fixed horizontally at the back 
of the board, as shown in the drawing. The feeder 
bars are those connected to the ammeters F, to the 
switches F S, and to the fuses F F. From the feeder 
fuses to the point where they leave the station the feeders 
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are brought in the form of bare solid copper rods su 

rted on insulators, which are fixed behind the match- 

rding at the south side of the engine-room. The 
machine bars are side by side with the feeder bars, and 
the connections to the machine ammeters and automatic 
switches are at the back: The leads from the dynamos 
consist of insulated cables, which are brought along 
behind the match-boarding at the north side of the 
building. 

The automatic switches are arranged to break circuit, 
should the current from the machine fall below 10 am- 
peres. The shunt change-over switch is shown above the 
automatic, and connected with it by an interlocking 
lever. An ampere-hour meter is connected in the cir- 
cuit of cach dynamo, and registers the work done 
during a run, the readings being taken at start and finish. 
The voltmeters are Keivin multi-cellular electrostatic, 
and are provided with multiple-contact switches, 
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at full load is to bave all the machines and feeders 
plugged in parallel on this bar; but should it be neces- 
sary to run any particular pair of feeders at a different 
voltage, this can be done by plugging that pair of feeders 
and a machine on the bottom omnibus bar. Asa matter 
of fact it has never been required to run a separate 
machine on aseparate pair of feeders, as a very even drop 
all round is obtained. 

The link connections shown at L, Fig. 6, are in the 
circuits of the small machines, and are used for connect- 
ing them in the following different ways: (a) as balancing 
machines on either side of the system ; ()) as a special 
charging circuit for the batteries ; (c) in parallel with the 
large machines across the system. The starbing resist- 
ances and the shunt resistances are fixed in the cellar 
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beneath the switchboard. The shunt regulating switches 
are fixed on the handrail of the switcbboard. 
Battery.—The battery consists of 126 cells of the Elec- 
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main battery. The connections from the battery to the 
regulator and switchboard consist of bare copper rods sup- 
ported by oil insulators suspended from the roof. 

The method of regulating the battery is different from 
that usually practised, by cutting in or cutting out end 
cells, The regulation here is accomplished by putting the 
cells at the middle-wire end of the positive battery in 
— with those at the middle-wire end of the negative 

ttery ; the other ends of the batteries being connected 
through ammeters and emergency switches to their respec- 
tive omnibus bars, The regulator is placed in the battery 
room, and is worked from a handwheel on the switch. 
board by means of a rack and pinion. A reversible 
ampere-hour meter, which registers both charge and dis. 
charge, is connected in each battery circuit. 

Dynamos. —The dynamos are by Messrs, Siemens 
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Brothers, double pole with drum armature and shunt. 
wound. The rope-driven machines are provided with 
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feeder voltmeters show the pressure at any feeding point | tric Power and Storage Company’s 34 K or heavy-dis- 


between the middle wire and the positive snd negative 
wires. The bar voltmeters show the pressure between 
the positive and negative omnibus bare, and also between 
the middle wire and any of the omnibus bars. The 


dynamo voltmeters are used for showing the voltege of 
the machines before putting them on to the circuit. 

The batteries are connected through their ampere- 
hour meters, polarised ampere meters, and emergency 
switches, to the top cmnibus bars, The usual practice 


charge ty 63 cells for the positive side of the system 
and 63 cells for the negative. The capacity of each cell 
is 500 ampere-hours, at a discharge rate of 100 amperes ; 
the battery will, however, give a much higher rate of dis- 
charge for short periods. The plates are contained in 
lead boxes, which are supported on wooden stands, being 
insulated from the latter by means of glass oil-insulators. 
There are also eight hospital cells, which can cither be 
used for assisting weak cells, or be put in series with the 





heavy flywheels, and the larger ones have three bearings. 
The two small 26,4-kilowatt machines have double-wound 
armatures, each winding connected to a separate commu- 
tator. By means of a plug-board the armatures can be 
put in series or parallel, so that the machines can be run 
at 110 to 120 volts for balancing, or at 220 to 240 volts 
across the system. The voltage can also be increased to 
270, if required. The rope-driven machines are placed 
close up to the back end of the back cylinder, to save floor 
space; and backward driving has been adopted, in order 
to get the slack of the ropes at top. 


(To be continued.) 





DIVERSION OF THE AIRE.—The Aire and Calder Navi- 
gation Company recently obtained statutory powers to 
straighten and divert for some distance the course of the 
Aire in the neighbourhood of Hunslet, Leeds. The com- 
pany is now negotiating with the owners of property 
which will be affected by the diversion, 





Two Cotutsions at St. Enoon’s Station, GLASGOW 
AND SouTH-WestzRN RatLway.—On May 23 the driver 
of a light engine mistook a signal, and before he could 
stop himself on finding out his mistake, he ran into the 
side of a passenger train. Noone was injured, but con- 
siderable damage was done to rolling stock and permanent 
way. Again on July 4a light engine was proceeding out 
behind a passenger train, when the latter was suddenly 
stopped and the light engine ran into it, with the conse- 
quence that the guard was seriously hurt and two pas- 
sengers complained of injuries. In reporting on both 
accidents Lieutenant-Colonel Yorke drawe attention to 
the unsatisfactory nature of the signalling arrangements, 
and points out the importance of having distinct dif- 
ferences between main line and shunting signals. He 
deprecates the use of disc signals as starting signals, even 
when they are dependent on the lowering of a suitable 
main line signal ahead, and thus become practically repeat- 
ing signals, and we fully agree with him. 
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‘*RNGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
mber of views given in the Spectfication Drawings is stated 
eye: obo ale none are mentioned, the Specification is 
illustrated. 
where inventions are communtcated from abroad, the Names, 
éc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office 
‘ale Branch, 25, ~~ sama Buildings, Chancery-lane, W.C., 
iform price 0, 
rm a e } the a/lvertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of t pt omplete specification, 
ve notice at the of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


F. Korb, 4.“ . ©, Germans. 

Machines. (2 Fiys. ay 29, .—This im- 
ee ists in the arrang t of an elevator which is 
supplied with the material falling down from the shaking sieves 
or screens through a channel which is shaken together with the 
aforesaid shaking sieves or screens. This elevator now serves to 
convey the said material to a second channel which opens into the 
winnowing machine, and which is also constantly shaken to and 
fro. As shown, the elevator is constituted by a wheel a, which is 
provided with a number of vanes a! between its outer and its inner 
rims. This wheel is rotated or driven from the shaft d by means 
of a ehain c which passes around the outer rim or periphery of the 
eaid wheel a (which may be toothed or otherwise suitably formed 
for this purpose) and alao passes around a suitable driving wheel b. 
During the rotation of the wheel a, its vanes al take up each a 
suitable quantity of the material which is supplied through the 
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channel or trough ¢, and when the said vanes have risen to a 
suitable height, they discharge the said material on to the channel 
or trough f. This latter is freely suspended in an almost hori- 
zontal position by means of a suspension link g at one end, and 
by means of the supports gl at the other end. The channel / is 
thaken or vibrated by means of the lever mechanism h, h! by the 
action of an eccentric or cam mounted on the main shaft of the 
machine, the result of euch shaking being t> feed the material 
resting on the channel f gradually towards the winnowing 
machine. The channel e is freely suspended with a certain 
amount of inclination at one end, and jointed or pivoted at its 
other end to the lowest shaking sieve 7, and is therefore compelled 
to partake of the to-and-fro motion of the latter, so that the 
material which falls down from the sieves and is guided by the 
guides k, k' on to the channel e is gradually conveyed to the 
elevator. (Accepted July 22, 1896). 


ELECTRICAL APPARATUS. 


13,723. G. Germer and F. A. Hueller, Dresden, 
Germany. Incandescence Electric Lamps. [5 Figs.) 
June 22, 1896.—Tnhis invention has for its object to dispense with 
the usual gypsum socket and the liability to short-circuiting con- 
sequent on its porosity. In this improved lamp, the ring on the 
lamp neck leaves free the exit places of the platinum wires, and is 
provided with nipples for the attachment of the socket formed 
with grooves for taking on to the nipples. The ring is provided 
with a non conducting guard bridging over the place of connec- 
tion end protecting the connections of the conducting wires with 
the platinum wires. (Accepted August 12, 1826). 


GAS ENGINES, PRODUCERS, HOLDERS, &c 


12,805. G. J. Altham, Swansea, Mass., U.S.A. Oil 
Engines. [10 Figs.) June 10, 1896.—The operation of this 
improved engine is as follows: The piston being at the end of its 
return stroke, and the front end of the cylinder charged with the 
working agent, the charge is exploded by an electric spark at 
the electrodes j, j, and the piston given a working stroke which 
compresses the air in the rear end of the cylinder, and forces it 
through the port f! into the chamber /, the valve f 2 yielding to 
the displaced air, while the valve g 2 remains closed. Just before 
the end of the working stroke, the exhaust valve / 2 is opened to 
relieve the pressure of the gaseous products of combustion in the 
front end of the cylinder prior to the return stroke of the piston, 
the gases being thus afforded an outlet to the atmosphere through 
the exhaust passage h. The air valve f 5 is opened immediately 
after the Opening of the exhaust valve, and just before the return 
stroke of the piston, and admits compressed air from the chamber 
J to the front end of the cylinder through the port f4. The two 
ports are near opposite sides of the cylinder, so that the com- 
pressed air pacses inwardly along one side of the cylinder, and 
outwardly along the opposite side, thus gaining access to all 
parts containing the gaseous products of bustion, and forcing 
the same out through the exhaust ete and cooling besides 
cleansing the cylinder, leaving nothing but pure air therein. This 
cleansing and cooling movement of air in the cylinder cortinues 
during the return stroke of the piston, and during that stroke air 
is drawn into the rear end of the cylinder through the passage g 
and port g!, the valve y 2 opening inwardly and admitting the 
air, 80 that at the close of the return stroke, the rear end of the 
+ gra contains a charge of air which is ready to be compressed 

y the next forward stroke of the piston. When the piston 
a the front end of the cylinder, the valves f 5 and h 2 are 
closed, and the valve e2 is opened, connecting the front end of 
the cylinder with the vaporising chamber. The next forward 
stroke of the piston now takes place (this being caused by the 
en of the engine, instead of being a working stroke), 
= forces the charge of air in the rear end of the cylinder into 
: e chamber f, and at the same time draws a charge of the work- 
We agent into the front end of the cylinder, tre working agent 
poo under atmospheric pressure, so that it continues to enter 
a the end of the forward stroke. The valve ¢ 2 is then closed, 
= the piston makes its next return stroke, during which the 
Pe vese 2,f 5, and h 2 remain closed, so that the working agent 
- crmpecased in the front end of the cylinder, the piston drawing 

on, the rear end of the cylinder, through the passage g and 
Hane as before. At the end of this return stroke the compressed 

ing agent is ignited by a spark, and the piston receives 














another working stroke. Thus a working stroke or impulse occurs 
during every alternate rotation of the shaft, and pure air is com- 
pressed and stored by each forward stroke, to be admitted into the 
space in which the combustion takes place, after each working 
stroke, and each return stroke ae pete a fresh charge of air to 
be compressed by the next forward stroke. By thus storiog com- 
preesed air during two forward strokes of the piston, the air 
being confined in a storage chamber after each forward stroke 
caused by momentum, and admitted to the combustion space 
after each working stroke, the thorough cleansing of the com- 
bustion space is insured, afl the products of combustion being 
swept therefro», and nothing but pure air left therein when the 
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next charge of the working agent is admitted. By thus sweeping 
or watching out the combustion space, and filling it with pure air 
prior to the admission of the working agent, the presence of 

articles of incandescent carbon in the combustion space, and the 
ability of a premature explosion during the admission of the 
next charge of the working agent, are avoided, and there is no 
necessity to use water to cool the combustion space, whilst the 
working strokes can follow each other in more rapid succ:ssion 
than would otherwise be possible, the thorough cleansing of the 
combustion space enabling it to remain at a higher temperature 
than would be safe if it were not thus cleansed, (Aczepted 
July 22, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


17,358. C. W. Burton, Jun., Paris. Friction 
Clutches. [3 Figs.] September 17, 1895.—The improved fric- 
tion clutch consists essentially of two spring segments c, c cast in 
one with a boss b, and provided near their extremities with screw- 
threaded sockets in which works a right and left handed screw g. 
The spring arms c are contracted or expanded according as the 
screw g is turned in the one or other direction, so as to reduce or 
inorease the diameter of the male part / for the purpose of puting 
it out of, or into, frictional contact with the female part or drum 
ain which it is inclosed, with just the necessary play to enable 
the former to turn within the latter without friction when the 
clutch is out of action. The screw g by which the epring arms c 
are extended or contracted is operated by a fork lever m engeging 


























with a sliding collar 7 coupled by an adjustable link e with a lever 
Jf made fast on the screw g either by a set screw, as shown, or by 
a screw-actuated dog engaging with a fluted part of the screw g. 
For coupling the adjacent ends of two aligned shafts the part a 
is keyed upon the one and the part b upon the other shaft. The 
two shafts being in true alignment, the peripheral play between 
a and b will prevent all friction and heating so long as the clutch 
is out of action. When applied to drive a pulley or gear wheel 
the boss of part @ would be coupled by lugs with an independent 
sleeve d, as shown in Fige. 1 and 2, so that any wear of the latter 
will not affect the part a, which always remains concentric with 
the part b, the sleeve d being held in place by acollar 0. (Ac- 
cepted July 22, 1896). 


12,441. P. Auriol, Paris. Mechanism for Trans- 
mitting Power at Variable Speeds. [3 Figs.) June 6, 
1896. [Date claimed under Iaternational Convention, January 4, 
1896.]—This improved mechanism is especially adapted for use on 
motor cars, an permits of transmitting to a countershaft in both 
directions and without shock the whole of the power of the prime 
mover at variable speeds, the prime mover itself running always 
at a constant speed. The mechanism comprises a diss with 
which engage two friction rollers which move from or to the 
centre of the disc, but neither of which ever touches the centre. 
These two friction rollers are brought in connection with each 
other by satellite pinions, which transmit the movement to the 
countershaft. (Accepted August 12, 1896). 





RAILWAYS AND TRAMWAYS. 


20,483. A. Pillatt, Nottingham. Furnaces or Fire- 
boxes for Locomotive Boilers, Traction Engines, 
and other Purposes. (3 tgs.) O.tober 30, 1895.—This 
invention has reference more particularly to those furnaces in 
which the hot air is drawn from the ashpit through perforated 
hollow firebars of the kind described in the Specification of former 
Letters Patent No. 13,371, 1895. The principal object of the present 
invention is to enable this hot air to be brought into more inti- 
mate mixture with the furnace gases, so as to obtain complete 
and instantaneous combustion, insure economy in the consum 
tion of fuel, prevent smoke, and kcep the fire tubes perfectly 
clean without their having to be swept out. For these purposes 
there is arranged at the back of the furnace or firebox, a bridge, 
behind whish is a space for the ho; air drawn through the bars, 
and upon which resta a baffler, consisting of a hollow casing pro- 
j-cting into the furnace or firebox. Above this bafflor is arranged 
a baffle plate, extending across the furnace or firebox, and having 
its lower edge in proximity to the baffler in such a manner as to 
form a contracted passage over the baffl sr for the flame to pass to 
thetubes, Tae hot air passes up the space behiod the bridge into 
the beffler, and flows out through an opening or openings extend- 
ing almost the entire width of the said baffler, and mixes in a 
very efficient manner with the fuel gases and products of combus- 
tion flowing over the baffler through the said contracted pass ge 
between the baffl2rand the baffls plate. a@ is the furnace or fire- 
box, and a! the ashpit thereof. bis one of the hollow firebars 


having air inlets b' through which the beated air is drawa from 
the ashpit. c is the bridge, which may be formed of cast iron, 
firebrick, or clay, and which rests on the firebars b, being held in 


Fig. 1. 
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place by prcjections b2 on the said bara, and being supported at 
18 upper part by rests c'. d is the hot air space behind the bridge, 
into which the hollow bars bopen. e is the hollow casing forming 
the baffler and resting upon the bridge c. It is provided with an 
opening e* for the entry of the heated air. / is the opening in the 
said baffler for the outflow of the heated air, this opening being 
in the form ofa slot. g is the baffles plate, which is arranged ia 
the firebox above the baffler, and extends down towards the battler 
é, 80 a8 to leave the contracted passage h bet it and the baftle 
plate, at which the heated air and products of combustion meet 
and mingle together. The front of the baffler e may be formed as 
shown, and has a turned-over edge e' which projects above the 
level of the slot, so as to insure the hot air flowiny in the proper 
direction to mix with the fuel gases. The baffleris preferably 
curved from side to side of the furnace or firebox, and the top may 
also be curved from back to front, as shown in Figs 1 and 8. The 
boffls plate g may be turned over and strengthened, as shown at 
g', or otherwise. The course of the heated air from the ashpit a! 
through the hollow firebars l, the space d, and the openings e* 
and f, is indicated by barbed arrowe, and the course of the pro- 
ducts of combustion, both before and after they mingle with the 
heated air at the contracted passage h, by barbed and feathered 
arrows, (Accepted July 22, 1896). 


13,245. L. E. Redden, Tempe, Arizona, U.S.A. 
CarCouplings. [4 Figs.) June 16, 1896.—The object of the 
present invention is to provide a simple car coupliug capable 
of coupling automatically and adapted to be readily set for un- 
coupling to hold the peg gy Say elevated out of engagement with 
a link until the latter has been withdrawn from the drawhead 
by the separation of the cara, A further object of the invention 
ia to provide such a cr coupling which will permit the cars of a 
train to be successively started, similar to the ordinary pin and 
link car couplinge. 1 here goat a drawhead designed to b; 
secured to a carin the usual manner, and provided with a link 
opening and having a longitudinal slot 2, extendiog through i's 
top and bctt>m, and receiving a bellcrank lever 3. ‘The bellcrank 
lever is fulcrumed at its angle by a transverse pin or pivot 4, and 
it is composed of a substantially |-shaped rearwardly extend-d 
weighted arm 5, and a forwardly and downward y extending arm 
6 disposed at an inclinat'on and arranged to be eng»ged by a 
link 7 entering the drawhead. A forwardly extending arm 8 is 














pivoted to the top or angle of the b Ilcrank lever ly the tran-- 
verse p'n4. It is bifurcated to reseive the lever 3, and it is 
adapted to rest upon a lug or projection 9 formed integral with 
the bellcrank lever, and extending forward from the same and 
located a short distance below the pivot point. The weight of 
the arm 6 ia adapted to swing the inclined arm 6 upward in posi- 
tion to be engaged by the link, and al o to raise the forwardly 
extending arm 8 above the drawhead to lift a coupling-pin 10, 
which is carried by the front end of the arm 8 to a pesition 
above the link to permit the latter to enter the drawhead pre- 
paratory to automatic coupling. The coupling-pin is pivoted in 
the bifurcation of the front end of the arm 8, and may be of any 
desired construction, but is preferably flattened instead cf round 
like the ordinary coupling-pin. When the link enters the draw- 
head and engages the inclined arm 6, the bellcrank lever is swung 
rearward, causing the coupling-pin to fall and engage the link. 
The link has extended terminals 11, and when the coupling-pin 
isin engagement with the liok, the latter maintains the inclined 
arm in a depressed position, and prevents the we'ght from raisir ¢ 
the pin out of engagement with it. Any suitable means may be 
rovided for enabling the operation of uncoupling to be per- 
ormed from the top and sides of a car or from a coach, and as 
the upward extending arm is capab’e of swinging independently 
of the bellcrank lever, it is adapted to be raised to disengage the 
coupling-pin from the link to effect the operation of uncoupling. 
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The arm 8 is held in an elevated position until the link has been 
withdrawn from the drawhead by a pivoted catch 12 which is 
mounted on top of the drawhead at the rear end of the slot or 
opening 2. The catch is pivoted at its rear end, and it is provided 
at ite front end with a depending lip 13 which engages opposite 
shoulders 14 of the rear end of the arm 8, and the shoulders are 
located at opposite sides of the bifurcation thereof. As soon as 
the link is withdrawn from the drawhead and the angle of the 
bell k lever engages the catch and lifts the same out of engage- 
ment with the arm 8, the parts are ready for automatic coupling. 
Svfficient play is allowed to the drawheads to enable the cars of 
a train to be succcasively started. (Accepted July 22, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


7986. J.D. H. Reimer, Hamburg. Steam Pipes. 
{3 Figs.) April 15, 1896.—This invention relates to means designed 
not to prevent steam pipes from splitting or bursting, but to mini- 
mise as far as possible, in the case of such an accident, the risk of 
scalding through the escape of hot water, and also in good time to 
draw the attention of the engineer in charge to an impending 
accident of the kind mentioned. According thereto there is 
= around the steam pipe a protective casing or jacket which 
s strong enough, in the case of the bursting of the steam pipe, to 
receive and retain the escaping high-pressure steam, and even to 
serve as a main steam pipe until the boiler and the engine have 
been shut cff, whether it be a long ora short time before this be 
done. An alarm apparatus is abo provided for indicating the 
leaking of the pipe thus jacketed. In the case of new construc- 
tions, the flanged pipes or branches a (of the engine) and b (of 
the boiler) to be connected by the main steam pipe c are made 
from the first of sufficient size to allow the flanges d of the jacket 
m to be connected thereto in a steam-tight manner and in 
the same wsy as the flanges of the steam pipe c. The jacket 
m ocns sts of a number of parts which are adapted to slide 
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telescopically one within another, and are provided with steam- 
tight joints between one another by means of stuffing-boxes n. The 
several parts of the jacket m, and particularly the larger parte, 
may also be further subdivided into shorter pipes which are con- 
nected with one another by means of flanges o or screw couplings. 
The object of this division of the jacket pipe is to enable it to be 
slipped over the steam pipe, and to allow of the inspection, and 
the packing, when necesssry, thereof. If certain parts of the 
wider jacket be also divided longitudinally, it will be an easy matter 
to render all parts of the steam pipe, even in the case of the most 
complicated and difficult bends and curves, readily and con- 
veniently accessible. The attachment of the jacket m to the 
engine and to the boiler may be effected in a direct manner, or 
by mounting special flanges upon the respective pipe or valve- 
box unions in the case of existing plant. By providing on 
the above described jacket a small alarm valve p (Fig. 3), or by 
arranging a similar alarm device at a convenient spot and con- 
necting it by means of a small pipe with the jacket (Fig. 1), any 
leaking of the steam pipe will be at once notified, and the necessary 
measures can be taken to remedy the same, and thus prevent in 
good time all risk of a more serious accident. (Accepted Ju’y 
22, 1896). 

17,961. J. D. Ellis and J. Nodder, Sheffield. 
Steam Boiler Furnaces and Flues. [1 Fiz.) September 
16, 1895. —The object of this invention is to provide boiler furnaces 
or flues in which the heating effect is improved by reason of the 
distance from fire to water being lees than hitherto in corrugated 
sections, the circulation of water being also improved whilst great 
strength against collapse from high working pressures is secured. 
The furnace or flue according to this invention is formed of a 
longitudinal section presenting waved or curved lines entirely 









726! 
without flat or plain portions, the curves being so arranged that 
long or sweeping curves A of large radius alternate with narrower 
curves B of lees radius, the said curves being all arranged so that 
their concavities are presented to the water side of the furnace or 
flue (the upper side in the drawing) and their convexities are pre- 
sented to the fire side of the furnace or flue (the lower side in the 
drawing). The furnace or flue thus presents on the water side 
alternating depressions of long amd short radius (A B), which are 
jvined by short curved projecting portions C. (Accepted July 28, 
1896). 

13,004. E. B. Caird and T. J. Rayner, London. 
A Combined Feed and Discharge Valve for Dis- 








other saline solutions, and for changing portions of boiler water, 
it is necessary to provide a supply of the water or solution to be 
——— suitably proportioned to the amount of brioe or more 
or less concentrated solution discharged. This invention relates 
to a combined feed and discharge valve for this purpose. The 
figures show a valve arrangement suitable for sea water distilling 
apparatus. A isa feed cistern supplying the evaporator and con- 
taining a float B, the lever C of which is made with a fork embrac- 
ing the valve-rod D between collars thereon. On the rod Dis 
fixed a piston valve E which, according as it is raised and lowered, 
more or less opens or closes the inlet from the feed passage G to 
the cistern A and the evaporator. On the rod D is also fixed a 
p‘ston valve F which regulates the communication of the discharge 
passage K from the evaporator by H to waste. The valve F is 
made with upper lateral ports f and lower lateral porte /' corre- 
sponding res} ively with two sets of ports —— the cylin- 
drical lining N. By means of a handle L and spindle M passing 
through a stuffiog-box the spindle D can be turned so as to move 
the lateral ports of the valve F more or less out of coincidence 
with those of the lining N, and thereby more or less reduce the 
discharge, which should always be lvss in volume than the supply, 
as more or less of the liquid fed passes away in the form of steam 
or vapour. In order to allow for the displacement in the spaces 
P and Q above and below the valves, these spaces are connected by 
atube T. (Accepted July 22, 1896). 


17,722. E. Petersen, London. Water-Tube Steam 
Boilers. (3 Figs.) September 23, 1895.—In his Specifications 
No. 23,577 of 1893, and No. 23,436 of 1894, the present inventor 
described constructions of steam boilers in which water chambers 
on each side of a firegrate were connected to an upper water and 
steam chamber by a number of water tubes arranged in groups, 
and connected at each end to cups or boxes that were connected 
respectively to the said upper and lower chambers. According 
t2 the present invention, instead of arranging rows of such tube 
groups on each eide of the firegrate as described in the eaid 
specifications, he arranges rows of such tube groups at the inner 
end of the firegrate, such tube groups being made to slope forward 
and upward over the firegrate to the upper water and steam 
chamber which is situated over the firegrate with its longitudinal 
axis lying in a transverse direction. Referring to Figs 1 and 2: 
On each side of the firegrate A are arranged the two lower water 
chambers B, which communicate with the upper water and steam 
chamber O, firstly, by means of the rows of tube groups D at the 
back of the firegrate, and secondly, by means of the vertical 
tubes G which serve both for the return flow from the chamber CO 
to the chambers B, and for supporting the chamber C, which is 
constructed with rectangular recesses C' at the ends for con- 
venience of fixing the tubes G. The tube groups D are fixed at 
the upper end directly to the upper water and steam chamber C, 
while the lower ends are fixed to boxes E!, E2, E3, E4 that are of 
tubular form, and that extend along the entire length of the 
boiler. These tubular boxes are by preference of a cylindrical 
form with a flat face in which are formed the holes for the recep- 
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tion ofthe tubes. The latter are fixed in the chamber C, and the 
tubular boxes E!, &c., by expanding in the usual way, the tubes 
being placed in position by inserting them from inside the 
chamber C, which is of a somewhat larger diameter than the 
longest of the tubes D. The boxes E!, &., have openings at 
intervals along their length closed by covers F, as shown at E4, 
for gaining access to the tubes D for expanding them. The lowest 
box E! is connected to the ends of the lower water chambers B 
by means of pipes H, and to the box E* by pipes H' ; while the 
box E! is connected to the box E? by means of flanged branched 
tubes e’, e2, and the box E% is connected to E4 by branches e3, e4, 
The draught from the firegrate A passes transversely through 
the tube groups either to an uptake I situated between two 
such boilers, placed back to back, as indicated in Fig. 1, or when 
the boilers are arranged singly, the uptake would be arranged 
over the water and steam chamber C, as io Fig. 3. In this 
modification there is only a single lower water chamber B 
arranged at the back of the firegrate, with which the boxes El, E2 
communicate by pipes H, H', and branchese The boxes E}, E2 
are in this case shown of rectangular form. G (Fige. 1 and 2) are 
the circulating water tubes connecting the ends of B with the 
ends of C. The construction is otherwise similar to that first 
described. In either arrangement, instead of fixing the upper 
ends of the tubes D directly into the 7 chamber C, they may 
be fixed in conical boxes that are attached to the chamber C in 
the same manner a3 described in the specifications to the before 
mentioned — patents. K (Fig. 1) represents tubes constitut- 
ing the feed-water heater. (Accepted July 22, 1896). 


TEXTILE MACHINERY. 


23,816. W. Lord and W. Lord, Todmorden, Yorks, 
oO ers and Scutchersfor Cotton and other Fibrous 
terials. (4 Figs.) December 12, 1895.—This invention re- 
lates mainly to improvements in the feed regulating apparatus 
commonly known as the “‘ piano feed.” @ represents the frame 
of the machine, / the feed apron, c the feed roller, d the pedals 
pivoted on the shafte. One end of each of these pedals bears 
against the underside of the feed roller c, and from the other end 
of the pedals are suspended the fish-tail levers /. The ends of 
these levers are tapered with the largest end at the bottom, where 
they pases through a box or frame g and are separated from one 
another by bowls or rollers q' supported in the frame g. On the 


| pulley k on this shaft gives motion by a strapk' to a pulley / 
secured upon the shaft m1 of one of the pairof regulating cones m 
and n, the latter of which is driven by a strap m* from the cone 
m. Each end fish-tail lever 7? is slotted (Fig. 2), and in each slot 
is a bolt o for securing a bracket pin any desired position to the 
slotted levers'. Tothese brackets are secured rods p' which are 
connected at their other ends to toggle levers q pivoted on a fixed 
stud gq! carried in a bracket q*. The opposite joint of the toggles 
is connected by a rod r made in two parts and united by a right 
and left hand nut r! to an elbow lever s pivoted on a stud s' fitted 
in a slot in a stationary bracket ¢. The other end of the lever s is 
connected by a bolt s2 to an adjustable bar s° fitted to clip over 
one of the pair of pivoted toothed quadrant arms u which are 
geared together and carry strap fork guides u' for the cone strap 
m2, On the shaft of the cone 7 is secured as usual a worm nl 
which gears into a worm wheel c' mounted loos-ly on the feed 
roller c; a sliding clutch c? mounted on a feather key on the fed 
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GNM Freese: 
roller gears into clutch teeth on the wormwheel for stopping and 
starting the feed roller asrequired. In operation when the cotton 
or other fibre passes in extra large lumps over, say one, two, or 
more of the pedal levers d, the ends of these levers with their de- 
pendent fish-tail levers f are raised. This lifting movement of 
the fish-tail levers causes one of the end levers /! or both of them 
to move outwards, whereby the toggle levers 7 are moved and the 
rod 7 is drawndown, This movement being conveyed to the 
elbow lever s fulorumed at s! raises its other end and the bar 33 
which clips one of the toothed quadrant arms wu, and so moves 
both of the quadrant arms and the two strap forks u'. The latter 
moves the strap m2 upward, thus reducing the speed of the driven 
cone , and by the worm 7! and wormwheel c! gives a slower speed 
to the feed roller c and checks the supply of fibre to the machine 
until the lumps of fibre have passed beyond the feed roller, when 
the parts regain thsir normal positions. (4ccepted July 22, 1896). 


MISCELLANEOUS. 


17,362, A.C. Moore, Anerley, Surrey, and J. F. 
Crease, Stourbridge, Worcester. Manufacture of 
Tanks, [9 Figs.) September 17, 1895 —This invention has re- 
ference to an improved construction of tanks suitable for con- 
taining water or other liquid, and having all joints wholly outside. 
The tank shown in Figs. 1 and 2, if constructed with a cover, a8 
shown, has its walls composed of six plates of suitable metal, 
such as wrought iron or steel, whereof two, viz., the top and 
bottom plates 1, 1a, are plain at the edges, and are each on one 
face coated with enamel all over the surface, with the exception 
of a margin all round that is left uncoated, and is to come oppo- 
site other plates or flanges. Two, viz., the two opposite side- 
plates 2, 2a, are flanged outwardly, each at all the four margins 
thereof, and have each entirely coated with enamel the reverse 
surface to that at which the flanges 2b are located ; and two, viz, 
the remaining two opposite side-plates 3, 3a, are flanged each at 
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the top and bottom thereof, as shown at 3b, and are coated with 
enamel each one at the reverse surface to that at which the flanges 
are located, but have uncoated margins at 3c at the unflanged 
sides to make joints with the flanges 2) of the plates 2,2a. The 
several plates are so put together, as shown, that they form an 
internally enamelled tank, having all the flanges thereof project- 
ing outwardly and every joint formed by a flanged or plain portion 
of one enamelled plate we or being face to face with and 
secured to a flange of another plate, these parts being fastened 
together in any convenient way, as, for example, by riveting or 
welding. Tanks according to this invention, with joints wholly 
outside, may be formed of more than five or six plates, and of 
plates flanged otherwise than as above described. For example, 
each side-plate may have each of its vertical margins bent to form 
a flange arranged at an obtuse angle to the outer surface of the 
plate, as shown in Fig. 3, the flange at the bottom and top of each 
plate being at right angles to the surface of the plate. The pro- 
jecting joints, or some of them, may also be formed by folding the 
edges over each other as shown in Fig. 4, and submitting them to 
preesure. (Accepted July 22, 1896.) 


11,418. O. Brunler, Kultzschau, Germany. Stop 
Valve. (2 Figs.) June 22, 1896.—This is a stop valve for the 
containers of high-pressure and liquefied gases, having a valve case 
made of one piece of metal, provided with a closing cap which 
when screwed down serves to inclose all the internal paris of the 
valve in an air-tight space entirely enveloped in a metal covering, 
so that with open valve and leaky stuffing-box no loss of gas can 
ensue. (Accepted August 12, 1893). 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United states of America from 1847 to the present time, ani 
reports of trials of patent law cases in the United States, may be 





axis of a beater cylinder A, Fig. 1, is mounted a pulley /', which 





tilling and Change-Water Apparatus for Boilers. 
{5 Figs.] June 12, 1896.—In apparatus for distilling sea water or 





by means of a band i gives motion to a pulley j ona shaft j'. A 


consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
‘treet, Strand. 
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THE GLASGOW CENTRAL RAILWAY. 
(Concluded from page 344.) 

We conclude this week our iHustrations of the 
Glasgow Central Low-Level Station.. On our two- 
page plate there are reproduced the detailed draw- 
ings of the gangways connecting the two platforms 
with the station buildings on the street level, as 
well as drawings of this latter building, the archi- 
tuctural elevation of which has been designed by 
Messrs. John Burnet, Son, and Campbell, architects, 
Glasgow, who also designed the elevation of the Cross 
and Kirklee Station buildings. As was described in 
our previous article, there are two island platforms in 
the Central Low-Level Station, named, respectively, 
the north and south, and there are two cross gang- 
ways at the east and west ends of these platforms, 
both gangways connecting with a similar passage- 
way running parallel with the platforms, and 
affording access to the booking-offices, which are on 
the north side of Argyle-street.. There are also 
hydraulic hoists alongside the gangways, to which 
we shall refer later. 

The gangways, which are just under the street 
surface, are illustrated in detail by Figs. 19 to 33 





The girderwork in the station, which approxi- 
mates in weight about 3000 tons, was supplied 
partly by the Brandon Bridge Building Company, 
Motherwell, and partly by Sir William Arrol and 
Co., Messrs. Charles Brand and Sons, Glasgow, 
being the contractors. 

There are two luggage hoists on both platforms 
alongside the gangways, and two in the station 
buildings at the extreme end of the gangways. In 
addition to those already mentioned there is 
another in the luggsge-room in the station build- 
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on the two-page plate, and the sections of station 
uildings, on the same plate, show their connec- 
tion with the booking-office and street. There 
is a flight of stairs from each platform to each of the 
two cross-line gangways, and these stairs interrupt 
the regular line of the longitudinal bearers carry- 
ing the roadway over the station girder construction, 
as illustrated on pages 340 and 344 ante. The two 
engravings given on page 370 show the construction 
and the method of carrying out the work. Fig. 40 
is from a photograph taken on a Sunday morning 
when the cross-girders were being put in position 
on the top of the longitudinal bearers, the special 
strengthening for the carrying of the water, gas, and 
other supply pipes being clearly shown. Fig. 41 
shows the men throwing the jack arching to carry 
the pavement of the street. Instead of the usual 
single column there are at the site of the stairs 
four columns, with heavy box bearers, forming 
® rectangular support for the cross-girders with 
jack arching, and the side bearers of this rect- 
angle are of deeper section than the ordinary bear- 
ing girders (Fig. 19), The gangway girders, too, 
are deeper than the normal cross-girder, being 8 ft., 
= thus they form the sides of the gangway, 
Ww res has a headway of 7 ft. 6 in. Small girders 
07 buckled plates form the floor and roof, there 
ing in the latter a set of prismatic lights. 





ings, lifting from the Low-Level Station to the plat- 
forms of the High-Level Station, which is the ter- 
minus of the Caledonian main line, so that luggage 
may be transferred from the High to the Low- Level 
Station, or vice versd, with the minimum of trouble. 
The hoists, which are being supplied by the Glen- 
field Company, Kilmarnock, are now being erected. 
They are of the suspended multiple type; they 
are immediately under Argyle-street, and the 
head-room being very limited, the usual design 
of suspended hoist was not convenient. The cage 
is suspended at the sides, near the bottom corner, 
by four ropes carried over pulleys from an over- 
head shaft immediately under the roof girdera, 
and as all the safety gear is at the sides of the cage, 
the maximum height of the cage is obtained for the 
space available. The cylinder is carried on vertical 
posts at the opposite end from the entrance, with 
the ram inverted. A chain is brought over a pulley 
in the ram head, and led up to a drum keyed on 
to the overhead shaft, the shaft being rotated by the 
chain being unwound from the barrel. At either 
end of this shaft is keyed a rope drum with two 
ropes, which are carried over pulleys and dropped 
near each corner.of the cage. 

As to safety appliances, each of the four ropes 
is capable, with a good margin of safety, of carry- 
ing the entire load, but in addition to this there are 





four sets of safety levers and catches, so that in the 
event of any or all of the ropes stretching or break- 
ing, powerful springs would be brought into play, 
which would wedge the cage firmly on the upright 
posts and sustain it until it could be repaired. 
Should one of the ropes stretch, one of the safety 
catches would immediately come into play and 
prevent the cage moving until the slack was taken 
up, and even if three of the ropes broke, the 
wedges could be relieved and the cage lowered by 
the remaining rope. Even if all the four ropes 
broke at the same instant, the catches would still 
be able to sustain the cage perfectly rigid on the 
uprights until repaired. All the work of lowering 
and lifting being done through the safety gear, 
prevents it being neglected and allowed to rust 
up, and insures that it is always in working 
order when required. 

The cage is of a large size, being 8 ft. by 6 ft. 
inside. The ram is 5 in. in diameter by 3 ft. 10 in. 
stroke, with a multiple of three to one, and working 


{at a pressure of 1000 lb. per square inch. The 
= pressure water is obtained from the Glasgow Cor- 


poration mains. The pipes are led from the mains 
along the underside of the station girders, branching 
east and west at the platforms, then led down to the 
hydraulic piston vale actuating the rams. The 
exhaust water from the two hoists on each plat- 
form is led away to a ‘‘ Kennedy” patent water 
meter, which registers the amount of water con- 
sumed, and is then discharged into a drain at the 
side of the platforms. After erection, the piping, 
cylinders, &c., were connected to a test pump; 
and tested to 3000 1b. per square inch by a cor- 
poration official. 

Before describing the buildings, proper refer- 
ence may made to the drainage of - surface 
water at the Central Low-Level Station, to be 
used for sanitary purposes. In a conveniently 
situated room in the basement of the buildings 
is a 6-in, diameter double-acting duplex pump for 
raising the surface water from a well to a large 
cast-iron storage tank 90 ft. above. The tank 
is 137} ft. by 18 ft. wide by 10 ft. deep, having 
a’capacity of 144,000 gallons. The water will also 
be used for filling the locomotive tanks at both 
the High and Low-Level Stations. On the south 
side of Argyle-street a 4-in. centrifugal pump raises 
the drainage water of the railway toa sewer. The 
pumps are driven by electric motors supplied 
with current from the Caledonian Railway Electric 
Light Station in Hope-street. The pumps, &c., 
are by the Anderston Foundry Company, Limited, 
Glasgow. 

The station buildings on the street level are illus- 
trated by Figs. 54 to 38 on the two-page plate. 
Fig. 37 is a cross-section showing one of the two 
island platforms with the gangway across under 
Argyle-street, the part to’the extreme right of the 
section abutting on the Central High-Level Station 
for the main line. - Fig. 36, again, is an elevation of 
the building in Hope-street, and Fig. 38 a part 
elevation to Argyle-street and part longitudinal sec- 
tion of the railway below.’ This shows the gangway 
carried on brick arching which runs parallel with 
the railway and connects the two steel gangways 
spanning the railway and having stairs to both 
platforms. The end of this junction gangway and 
one of the cross railway gangways is shown on the 
plan, Fig. 35. The elevations are highly ornamental, 
and will add a needed adornment to Argyle-street 
at this part, but the buildings are not yet com- 
pleted, and at some future date we may return to 
the subject of railway station architecture. Figs. 
34 and 35 are plans, the former showing the en- 
trance from Argyle-street to the booking-offices, 
with the stair to the floor with the station waiting- 
rooms, &c. These, it will be seen from Fig. 38, 
are on the came level as the gangways leading to 
the station platforms. The drawings are almost 
self-explanatory. 

Fig. 39 on the two-page plate is a cross-section of 
the Cross station, where there is an island platform 
about 500 ft. long by 45 ft. wide in the centre. The 
construction is similar to that carried out at the 
Central Station, with this difference, that there is 
only one platform, and the cross-girders, with their 
jack arching, are supported on the walls at either 
side. This construction; indeed, has been carried 
out at a number of stations, but in our previous 
articles we described several of these in detail 
(see vol. liv., page 104). 

The engraving of Kelvinbridge Station on page 
370 is typical. In this case the bridge is in the 
open and partly on a bridge carrying the railway 
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over the River Kelvin. There are two platforms, 
and the verandah roofs extend to the end of the plat- 
form. This station, as well as the Botanic Gardens 
Station, being in the rich residential suburbs, is got 
up in greater detail, being almost luxurious in the 
fittings and furniture. 
Gardens Station lent itself to ornamental treatment, 
being at the corner of the gardens, and the oriental 
style, with its towers and turrets, red tiles and bright 
colouring, offers a charming contrast to the umbra- 
geous trees, which is only suggested by the engrav- 
ing on page 370. The architectural elevations of 
both these stations were designed by Mr. James 
Miller, I.A., architect, Glasgow. 

The ventilation of the tunnel has naturally 
occupied a large share of attention, in view espe- 
cially of the extensive traffic and the limited head- 
room in several lengths of the tunnel. At the 
stations ventilation is satisfactorily provided for, 
according to the Board of Trade report, as they are 
either open or else have ventilating openings at the 
ends ; and at the Central Station this is especially 
so, as on the north of the street—to the left of the 
engraving (Fig. 40)—an area of about 10,000 square 
feet has been left open. Midway between the Cen- 
tral Station and the Cross, where the headroom is 
specially limited, there is a cross tunnel and ashaft 
with a fan provided by Messrs. Walker Brothers, 
of Wigan. The shaft has a height of 100 ft., and 
the fan exhausts 150,000 cubic feet per minute. At 
intervals along the other sections underground 
there are several shafts, but for the moment the 
corporation seem to be inclined to adopt that dog- 
in-the-manger policy of which they are such expert 
exponents. But the general public convenience 
will soon assert itself and the various shafts be 
opened. 

The permanent way is of very heavy construction, 
the rails being 90 lb. weight, the chairs 45 lb., and 
the sleepers 11 in. by 53 in. by 9 ft. long, on slag 
ballast. The chairs have four spikes. The sig- 
nalling, like the permanent way, is on the same 
principle as that on the main lines of the Caledo- 
nian Company, and was earried out by Messrs. 
Stevens and Sons, of Glasgow and London. But 
an interesting feature has been introduced at Stob- 
cross, which we illustrate on page 355. The 
line here is close to the Queen’s Dock, and the 
available ground is very valuable for mineral sidings, 
—from 20,000 to 35,000 tons of coal are shipped 
from the Queen’s Dock alone each week. This fact 
also offers a suggestion of the importance of the 
Caledonian Railway having this direct connection 
with the dock. To have erected the ordinary 
signal cabin in the centre of the line would have 
materially reduced the extent of sidings, and the 
engineer of the line devised a plan of constructing 
the lever cabin in a recess in the retaining wall, 
and with a small cabin in full view of all the lines, 
and from this small cabin the levers are operated 
by the interposition of hydraulic power. 

The hydraulic installation was supplied by the 
Glenfield Company, Kilmarnock. Cabin A on the 
plan, Fig. 44, on page 355, is the ordinary lever 
cabin, the levers in which are operated by hydraulic 
rams situated under the floor. Cabin B (or the 
hydraulic power cabin) is, as shown, much smaller, 
and situated at such a point that the signal- 
man may have a clear view of the lines and signals. 
This smaller cabin contains the slide valves for 
operating the hydraulic rams in cabin A, also the 
tell-tale arrangement for indicating the position of 
the points and signals. Immediately the signalman 
operates the levers of the slide valves, and admits 
water to or from the rams in the cabin A, the tell- 
tales indicate the position of the points and signals 
by ringing two differently sounding bells. The 
levers are close to each other, move in a short dis- 
tance, and are worked so easily that one signalman 
can easily do the work of two or more. The cabin 
A might have been situated at any distance from 
the cabin B. 

Rods, rollers, cranks, and compensating levers 
are dispensed with, the fiuid pressure being con- 
veyed by small copper pipes led underground 
(Fig. 45), All inside connections which obstruct 
the surface, and are liable to damage and derange- 
ment by trains getting off the rails, are avoided. 
The pipes can be made to lead off and take any 
direction without limit as to angle, curve, or difli- 
culty of any kind. Any difficulty from frost is 
entirely obviated by using a mixture of glycerine 
and water, which prevents freezing during the 
most severe winters. In cabin A there is also an 
arrangement provided so that the connecting links 


The site of the Botanic! 


‘between the hydraulic rams and the hand levers 
can be disconnected at a moment's notice. By 
this means the levers can be worked by hand if 
required, as well as by hydraulic power. Each 
slide valve and ram is fitted with valves allow- 
ing any individual valve or ram to be examined or 
repacked without interfering with the others. 





The hydraulic power is maintained by two sets of 
5-unit Faraday electrical motors, working two sets 
of three-throw force pumps. Only one of the 
motors and one of the sets of pumps work at the 
same time, the other set standing by as auxiliary. 
The motors run at 300 revolutions per minute, and 
drive the pumps by belt at 50 revolutions per mi- 
nute. The pump plungers are 1 in. in diameter 
and 3in. stroke. The pumps are supplied with 
water from a small tank overhead, which algo re- 
ceives all the return water from the hydraulic rams 
in cabin A. The pumps deliver into a hydraulic 
accumulator, which hes a ram of 6 in. diameter and 
6 ft. stroke. loaded for a working pressure of 850 1b. 
pressure per square inch. The motors are fitted 
with automatic stopping and starting gear, so that 
when the accumulator reaches the top of its up- 
stroke, the tappet gear operates on the rheostat 
gear situated at the side of the accumulator, and on 
the completion of the stroke the electric current 
has been transferred to the resistance coils of the 
rheostat. At the same time the switch has been 
taken out of contact, and the motor and pumps 
are stopped, and remain stopped until the accu- 
mulator descends within 2 ft. of the down-stroke, 
when an increased supply is wanted. The same 
tappets as already mentioned above then come in 
contact with the rheostat gear, but instead of operat- 
ing the switch last asin the up-stroke, the switch is 
putin contact first and the current transferred from 
the rheostat through the switch to the motors direct, 
and the pumps are again started to charge the ac- 
cumulator. The above arrangement is so designed 
that with the main switch in one position No. 1 
motor does the work, and should it fail to start, a 
further increase of travel in the down-stroke brings 
No. 2 into contact. By reversing the main switch 
No. 2 does the work and No. 1 becomes the auxiliary. 

Several of the stations, especially those under- 
ground, are lighted by electricity, and in most cases 
duplicate installations have been supplied. Thus 
with the white enamelled brick walls the platforms 
have a bright appearance, in marked contrast to 
underground stations in general, and the Metro- 
politan and District Railway stations in particular. 
Again, there are no advertisements on the walls, 
and we hope the directors will continue in their 
present decision to exclude these. Another sign of 
the times is the employment of young ladies as 
booking clerks at all the stations. 

We have, in concluding, to express our thanks to 
Mr. Charles Forman, the engineer of the line, for 
permission to reproduce the drawings in this and 
preceding articles; to Mr. Donald A. Matheson, 
the resident engineer, for conducting the writer 
over the works; and to Mr. A. J. Pringle, his 
assistant, for the photographs from which our en- 
gravings have been made. 





ELECTRIC TRAOTION.—No. LVIII. 
By Puitie Dawson. 


ErriciEncy, MaInrgnaNcE, AMD DEPRECIATION. 

Ir is practically impossible to ascertain accurately 
at each instant the mechanical efficiency of an 
electric tramway system or its component parts. 
This depends upon their load, speed, and many 
other factors, which are constantly varying. The 
only figure which can approximately. be obtained 
is the average efficiency, or, in other words, the 
ratio of the actual horse-power exerted on the 
wheels of the car, to the indicated horse-power at 
the steam engine. In discussing this question, 
however, we must not lose sight of the fact that, in 
many instances, the mechanical efficiency is not 
the most important point to be considered, the 
main desideratum being to work most economi- 
cally with the least depreciation and great flexi- 
bility. 

The electric motor is no prime mover. It only 
serves to transform the electrical energy which it 
receives, into motion. The initial power, from 
either fuel or water, has to pass through several 
different transformations, and naturally sustains 
losses. The various points of loss may be tabu- 
lated as follows : 








$$ 


Power-House. 
Boilers or turbines. 
Steam-engines or turbines. 
Dynamos. 
Line. 


Feeders. 

Overhead line. 

Controlling devices. 

Motors. 

Gearing. 

Loss in friction of truck bearings. 

Return circuit. 
In Table CIV. the approximate efficiency attained 
in the various parts are shown. We may conclude 
that in a fairly large plant a total efficiency of from 
50 to 65 per cent. may be obtained, if the greatest 
care in the design and operation of the line js 
taken. 

TabLE CIV.—Giving Approximate Efficiencies of the 


Various Parts of an Electric System. 


Per Per 


Cent. Cent. 
Steam engines .. -s «eo oo 70 to 95 
Mechanical efficiency of dynamos .. 80 ,, 95 
Overhead line and feeders... as 85 ,, 95 
Motors, including gear.. 40: 5; "SS 
Single reduction gear .. es 90 ,, 95 
Accumulators in central stations 4, 36 
Rotary transformers... a ae os 90 ,, 96 
Stationary alternating-current trarsformers 94 ,, 97 
Return circuit .. ci. “6 os Pa oe 


Minimum efficiencies under various loads of the 
various parts of an equipment are generally called 
for in specifications and guaranteed by contractors. 

In nearly every case the tests specified include 
the measurement of the power obtained, its cost, 
and the quantity of fuel required. This entails 
careful measurement of the quantity of water, fuel, 
and steam used, and the determination of their 
quantities as well as the various wastes which take 

lace. 

When a trial includes the boiler (the combined 
efficiency of boiler and engine being the final ob- 
ject), arrangements must be made to ascertain 
exactly the weights of fuel gross and net, coal and 
ash, the weight of water supplied as ‘‘feed;” the 
weights, temperatures, and pressures of dry steam, 
and weight of entrained water ; the temperatures 
of furnace, flues, and chimney; of superheating 
steam, if it be so heated ; the power of the engine 
gross and net ; the friction of engine ; the wastes 
by cylinder condensation ; the steam pressure in 
boiler and steam chest ; and the continually vary- 
ing pressure in the working cylinder throughout 
the whole cycle, revolution by revolution of the 
engine. Each of these quantities is measured at 
specified intervals, and a comparison of mean 
values of power usefully applied, and of expendi- 
ture made to produce it, gives the measure of the 
economy attained. 

The indicator diagrams taken furnish the means 
of ascertaining precisely how the pressures and 
volumes of the steam simultaneously vary within the 
engine, and give a clue to the setting and motion of 
the valves and afford evidence as to whether the 
distribution of steam is such as will conduce to tke 
most economical working. These diagrams also 
permit the engineer to compute with considerable 
accuracy the volumes and weights of the steam at 
any, and at every, point in the stroke. A compari- 
son of the quantities so calculated with the actual 
measures obtained at the boiler, or before the 
steam enters the cylinder, gives the measure of the 
quantity condensed in the cylinder as the piston 
moves forward, and of the later re-evaporatior. 
The cylinder wastes are thus determinable with 
fair accuracy. These diagrams also show the amount 
of back pressure, and measure the resistances In 
the exhaust passages and at the condenser, afford- 
ing a means of criticism of the design and construc- 
tion of the engine in this respect. The difference 
between the steam pressures in the cylinder, the 
steam chest, and the exhaust chest is a measure of 
the losses in the steam passages. : 

In making boiler tests, the most important point 
is to settle on a standard of measurement and com- 
parison, 80 as to be able to compare results obtained 
from various plants. The Committee of the Cen- 
tennial Exhibition at Philadelphia adopted the 
unit of power of 30 1b. of water evaporated into 
dry steam per hour from feed water at 100 deg. 
Fahr. and under a pressure of 70 lb. per square 
inch above the atmosphere. This would equal an 
evaporation of 34,488 lb. from 212 deg. The losses 
in friction in a steam engine vary between 0 and 
15 per cent., according to size and construction. 
For railway traction, engines work under peculiar 
conditions, their load constantly fluctuating be- 
tween large limits, and practice has shown that the 
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engine for railway work should give out an effective 
horse-power equal to seven-eighths of the full rated 

ower of the dynamo, To reduce the friction and 
to utilise the steam to its best advantage, overload- 
ing an engine is less injurious than underloading 
it. The engine used should be so designed that at 
its average load it should be working at its most 
economical point of cut-off. To determine the 
actual value of a steam engine, a comparison of 


the average continuous cost with the average value | _ 


of the power supplied for useful work is necesgary. 
Such trials can only be considered satisfactory 
when they determine the various parts as set forth 
as follows : 


Fuel or Heat Energy Supplied. 


Useful work ae in aa. 
eat loss externally. 
Wasted work Heat loss internally. 


Although in traction plants the engines cannot 
usually be worked at their full load constantly, and 
are therefore not run as economically as they 


might be, yet they generally have to work for very | - 


long hours, which is distinctly in their favour as 
compared with electric lighting stations. 

To run engines and keep boilers warm and de- 
liver power for 24 hours, requires approximately 
3 1b. of coal per Board of Trade unit, whereas if 
the boilers are kept warm and run the plants for 
only three hours per day, about 7 lb. per unit are 
necessary, and to keep boilers warm and pressure 
up without furnishing steam, requires approxi- 
mately 10 per cent. of the coal consumption re- 
quired to keep the boilers hot and under pressure 
whilst delivering steam to the engines. 

Railway generators can be designed so as to give 
avery much more constant efficiency at all loads. 
This has been often proved by diagrams giving the 
efficiency curve for a 1000 horse-power railway gene- 
rator, a8 manufactured by the Walker Manufac- 
turing Company, and which show that from one- 
quarter load to full load, the efficiency is practically 
constant within 3 per cent. Other diagrams prove 
that the compounding of this machine has been so 
designed as to keep its pressure practically constant 
for all loads, 

The most interesting tests, and possibly the 
most difficult to obtain, are those of the line and 
cars, and of the loss in power which takes place 
between the station switchboard and the return 
circuit. 

The first and most important factor in such tests 
is the reliability of the instruments used. Owing 
to the rapid variations of current and voltage in 
railway plants, accurate dead-beat instruments 
must be employed, and for this work the Weston 
instruments are unsurpassed—a fact proved by 
their nearly universal adoption throughout America. 

The particular tests which are of interest are : 

1. Determination of the coefficient of traction, 
and the influence of curves, grades, type of rail, 
and condition of track on same. 

2. Losses in various parts of the system, so as 
to obtain the total efficiency of the line. 

To obtain the traction coefficient, a recording 
dynamometer could be attached between two motor 
cars, one pulling the other. The possible error 
here would seem to be that there may be a differ- 
ence in the friction losses when the motors are 
driven by the gears, instead of when the motors 
drive them ; also possible losses due to magnetic 
friction from residual magnetism, and the absence 
of possible side strains on the bearings existing 
when motors drive the cars. These might be got 
over by carefully ascertaining the efficiency of each 
car motor at various current and speeds for given 
voltages, and thus being able to reduce the torque 
on the wheels, or the pull at their periphery for a 
given ontput. 

Some interesting results are given in Table CV., 
which is compiled on data given by Mr. Hering. 
The total pull, as measured by the dynamometer, is 
expressed by : 


P=W sina + » W cosa 
or, 
P 


Oe Wosa” 


tga 

in which 
P =dynamomoter pull in pounds. 
W=weight of car in pounds. 


» = coefficient of traction. 
& = angle formed by grade on horizontal. 


As the angle even for heavy grades is small, we 
tan admit that cos a=1, and, therefore, 


L= a 
WwW 

or expressing ¢ g a in per cent. of grade, coefficient 
of traction 

__dypamometer pull in pounds 

ts weight of car 

From this formula, the figures given in Table CV. 
have been worked out. 


TaBLE CV.—Traction Coefficients. 
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— per cent. of grade. 






































ES 8 al. (|Ses 
| | Ss so 
we sé Be |g*s 
Kind of Car. | g 38h 2 .|@8 $3 ‘OME | Remarks. 
2 s58\ 34 Se! Bq S255 
3g Be Rel go [SE Be 
pe ace ee Ro ae ee 
p.c Ib. |Ib.| Ib. | Ib. 
Trailer .|5.95| 4.11 | 6,270) 400) 26.4 98 Track dry 
Motorcar’ ../5.97| 7.81 | 16,872/1119} 112 | 14.95 i 
x ../2,53]11.10 | 16,872) 583/106.21| 14.70 ‘i 
Motor car with | 
gears or ar-| 
mature ..|5.97| 7.23 | 16,135 1036, 73 9.85 - 
Motor car --|5.95 8.14 |16,800,1056) 85 | 11.75 | Track wet 
That the results of trailing a motor car are no 


criterion of the horizontal pull of the car when |] 


running under its own power, is borne out by this 
Table, as when the gears of a motor car were 
removed, the traction coefficient per ton was .85 lb., 
as against 14.95 under similar conditions with the 
gearson. Now the efficiency of the simple reduc- 
tion gearing used on motor cars is over 90 per cent. 
This shows that the method of applying this dyna- 
mometer test by trailing a motor car will not give 
very satisfactory results, although interesting 
figures may be obtained. 

Table CVI. gives some of the results obtained from 
a series of tests carried out on the electric roads 
of Baltimore. The conditions under which these 
were carried out resembled much more those exist- 
ing on a light railway than a tramway, both as 
regards track and speed. 


Table CVI.—Results of Car Tests. 





























| 
| 3|é5 |B. | = és ua] 
pre 33 | as BE |3s|8a| 25 
SF mr ah SF le | ae 

Length of road tested in | | 

miles .. oe --| 4.99) 4.99) 9.98) 2.073) 2.073) 4.146 
Straight track in per | | 

cent. of total .. ..| 88.5 | 89.2 | 88.8 | 67.1 | 67.1 | 67.1* 
Level track in per cent | | 

Gilbane cn) BS) OST BS) OF] So] *o 
Ascending grade in per 

cent, of total .. --| 28.0 | 71.8 | 94.8 | 35.7 | 64.3 | 100 
Descending grade in per | 

cent. of total .. --| 71.8 | 23.0 | 94.8 | 64.3 | 85.7 | 100 
Total rise in feet .. ../ 123.7 |483.0 |606.7 (103.0 192.7 | 295.7 
Weight of oar loaded .. 14,710 /14,710/14,710 14,710 14,710/14,710 
Mean amperes over entire, | | 

r ee o --| 18.0 | 89.6 | 26.3 | 26.2 | 37.7 | 31.9 
Mean speed in miles per! 

hour ae “a --| 12.6 | 18.7 | 18.2 | 17.8 | 16.9] 17.8 
Mean amperes whilst’ | 

using current .. -| 28.8 | 45.8 | 40.0 | 43.8 56.0] 50.3 
Mean station voltage ... 514, 617 | 515 | 514 | 514 | 514 

» car voltage 510 | £05 | 507 | 497 490 | 493 

», drop in volts over | 

entire road... oe | 12 8 17 24} 20 
Board of Trade units per | 

car-mile .. os ++| 1.642 | 1.675) 1.159) 1.861) 1.375) 1.117 
Mean station E.H.P. -| 8&9 | 27.6 | 182 | 18.2 | 26.0 |22.1 

» car ” - | 8.7 | 24.6 | 17.8 | 17.0 | 23.8 |20.4 
E.H.P. lost in line in per} | 

cent. of station E.H.P.| 2.5 | 3.5 3.2 | 6.6 8.3 7.8 

| 








* Car mounted in both tests with two G. E. 800 motors, each 
weighing 1455 1b., and ‘‘K” controllers. 

It must be noted that the road tested was not an 
easy one, there being numerous grades and curves. 

The instruments used in these tests were a 
tachometer, fitted to the car axle, and graduated 
so that at any moment the speed in miles could be 
read off. A Weston ammeter was put in the main 
trolley circuit to measure the total current supplied 
to the car, and another instrument of the same 
type was put in series with one of the motors, thus 
giving the current which one motor took. A 
Weston voltmeter was connected between the 
trolley and the ground to measure the total poten- 
tial at each moment on each particular -part of the 
line. The times were taken by means of a 
chronometer, and were determined down to quarters 
of a second. 

Voltmeter readings were also taken simul- 
taneously at the power station, so as to measure 
the full voltage on the line. 

It would seem that it might have been better if 
a second ammeter had been put in series with the 
second motor, as, when the motors are in parallel, it 
is perfectly possible that owing either to difference 
in the motors or to skidding: of the wheels, the 
work done by one motor could vary within very 





large limits from that done by the other. 





A recording wattmeter was placed on the car, and 
read at intervals, Readings on all the above 
instruments were taken simultaneously at given 
points on the line, fixed beforehand, the time being 
given by an observer stationed on the front of the 
car. It would have been interesting if the loss of 
power due to starting resistance and shunt resist- 
ance had been measured. This, of course, would 
have entailed additional instruments and observers, 
but if such results had been obtained they would 
have been of great value. 

Very elaborate diagrams can be compiled ; the 
speeds, amperes, volts, horse-power, and watts 
being plotted as ordinates, while the abscisse 
represent the distance in feet traversed. 

ests of this kind should be more frequent, as by 
their results it would be possible to determine 
whether a line can be improved so as to increase 
its mechanical efficiency without undue expenditure. 
Tt is, of course, very interesting to try and deter- 
mine the actual efficiency of an electric road, but it 
is also extremely difficult todo so. By efficiency, 
we mean the average ratio of the horse-power 
necessarily applied to move all the cars on the 
ine at regular speed, to the total indicated 
horse-power given out by the engines. This 
efficiency, of course, is of very varying quantity, 
and depends, to a very large extent, on the good or 
bad driving by the motor-man, and on the proper 
proportion of the units in the station, so that the 
average loads areas large as the engines will stand, 
without slowing down when maximum loads 
suddenly come on. 

Table CVII. gives some very interesting results 
obtained with a series parallel controller and a car 
weighing 8 tons, hauling a trailer car weighing 
8.4 tons. These tests were made by Mr. Hewett 
on the Ithaca Street Railway. The first trip was 
made with the two motors in series, and the second 
with the two motors in parallel. By efficiency of 
motors is meant their electrical efficiency. The 
tractive force per ton varied from 36 lb. to 40 Ib. 
Taste CVII.—Traction Tests on Ithaca Street Railway. 

Data for Level Track. First Rup. Second Run. 


Round Trip. Round Trip. 
Average epceed, miles per hour 5.93 10.18 


», trolley current in ampercs 18.7 85 
nA +» electromotive force.. 456 456 
‘“ effective motor counter-elec- 
tromotive force oa “e -- 188 384 
Average applied horse-power.. és 11.5 21.6 
+ Pa ” per ton 7 1.3 
» delivered horse-power a 9.4 17,85 
¥: i. + per ton 57 1.09 
‘* motor ¢fficiency, percent. .. 81.5 84.0 
as electrical traction in pounds 6596 657 
” ” ” ” 
per ton .. ea os oa ai 36,3 40 
Average dynamometer traction in 
pounds per ton es +s ee 53.6 


Table CVIII. gives the results obtained by Mr. 
E. Perrett, who experimented with a passenger 
car weighing 3800 1b., and with a wheel base of 
5 ft. 6 in., on the Nottingdean Tramways. It will 
be seen from comparing these two Tables that the 
American rails are very much more favourable than 


TasLeE CVIII.—Giving Resistance to Traction on 








Grooved Rails. 
j ; 
| | To ToKeep 
Grooves, Line. Start. Moving. 
{Per Ton. PerTon. 
east Ib. Ib. 
Clear ced Straight and level 50 25 
bisa dirty.. aol Do. do. 66 60 
Moderately dirty Straight, upgradient1 in 180, 106 66 
Ditto (o pe 0 - adius, 2 at | 84 
| urve 45 ft. radius, up | 
Ditto gradient 1 in 130 } 86 | 7 
Ditto |Down ae ‘ 62 | 60 
. urve 22 ft. ius, up 
Ditto { gradient 1 in 139 J it | lM 
Ditto n 65 
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grooved rails, these latter offering more resistance 
to traction. Resistance to traction depends to a 
certain extent upon the speed and also on the 
gauge. Mr. Kinnear Clark, in his work on tram- 
ways, gave the following figures as regards the 
increase of the traction power with the speed : 
Table CIX.—Table giving Traction Coefficient per Ton 
at Various Speeds on a Railway Track. 
12 lk. per ton at a speed “= mile per hour 





GAS LIGHTING BY INCANDESOENOE. 
(Continued from page 301.) 

Tue shape of the Welsbach mantle scems best 

adapted to realise the highest light efficiency. 

With proper regulation, a sma)l part only of the 
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fuel gases passes through the pores of the mantle, 
the main volume rising straight upward. Toohigh 
& pressure may result in an expansion of the mantle 
and in a loss of light. Thus Schilling was able to 
raise the candle-power of a Welsbach burner from 
49.6 to 53 and 74.8 Hefner units by supplying 75, 85, 
and 105 litres of gas under ordinary pressure. The 
hood had originally given 55 candles ; after doing 
duty for 900 hours, the luminosity had sunk to the 
49.6 units. In another case, however, 64 litres 
yielded 50.8 Hefner units, and 103 litres only 23.6. 
For such reasons, simpler appliances, like those of 
Lungren and of Barnett, are not likely to give 
much satisfaction. Lungren applies threads of 
magnesia, zirconia, &c., to an ordinary batswing 
burner (Figs. 6 and 7); the guide of Fig. 8 was 
added later, probably because the flame did not 
envelop the thread. Barnett has suggested a 


Fig.6. ma 





Fig.7 
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slotted cylinder and perforated ribbons, and also 
cylinders consisting of fine tubes. 

Coming to burners, Mr. Gentsch first illus- 
trates and describes the older types of Lewis, Cla- 
mond, and Sellon, which we have already noticed. 
Pintsch’s burner (Fig. 9) exhibits some minor 
novelties. The gas pipe is covered by a little 
perforated disc a, and the air passages are 
below at /, so that the gas is not deflected by the 
inrush of air. A similar arrangement has been 
adopted by Welsbach, who closes the gas pipe by a 
plate with several perforations which help to dis- 
tribute the gas in the burner tube. To prevent 
any explosion within the tube, Pintsch inserts the 
steatite body / in the upper part of the tube. 
The capsule ) which surrounds this body serves 
for centring the hood. Welsbach prevents the 
explosions, and the striking back of the flame, 
common to all burners of the Bunsen type, by 
fitting a piece of gauze over the mouth of the tube. 


Fig.13. 








This device does not always answer. In that case 





the burner begins to sing before any damage has 
been done. Ifthe burnerbe then turned downsharp, 
and reopened quickly, the normal flame will gene- 
rally appear at once. The gauze mentioned also 
supports a little cone which produces a ring jet of 
gas. This is aslight, but not unimportant improve- 
ment of Welsbach’s, as it makes a small volume of 
gas do for a good-sized mantle. A Pintsch burner 
for mantles of large size is illustrated in Fig. 10. 
The head of the burner consists of two concentric 
cylinders, leaving the ring channel / for the explo- 
sive mixture, and the inner chamber k for air. 
The plug h with its two ports p and q is made of a 
poor conductor of heat; the pilot jet d will be 
explained further down. A curved piece of wire 
gauze o closes the chamber /. Stewart’s burner, 
Fig. 11, one of his various proposals, does not look 
particularly promising. The gas pipe b ends in a 
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fully utilised for lighthouses and light-buoys, does 
not commend itself for domestic purposes. Nor 
does Berton’s proposal to mix coal gas with 
nitrous oxide instead of with air. For the 
simple Welsbach burner, the preheating of the fue] 
gases on the regenerative principle would hardly 
be an improvement. For other types this principle 
may well be employed with advantage, provided 
the apparatus does not become too complicated. We 
illustrate one of Lewis’s devices (Fig. 13) with its 
cap of platinum netting a on the steatite stem 5 
over the conical perforated distributor kd, and with 
its two glass chimneyse f. Inthe more complicated 
device of Clamond (Fig. 14) the gas passes through 
the horizontal tube 6 into the ring chamber c, and 
through the littletubes g on to the magnesia basket a, 
towhich Clamond seems to have clung faithfully, 
The air entering at n is deflected by the curved disc m 













































































T capped by a half-cylinder e, from which gas and 
air mixed escape through the holes f. The rods 
or hollow tubes a are arranged between e and the 
fixture d. Jackson and Daniels (Fig. 12) take 
great care in thoroughly mixing the hydrocarbon 
to be burned, which may not be odourless, with air. 
The gas supply is regulated by means of the 
spindle b, the air supply by turning the ring disc 
g; the air enters through perforations e. The 
mixing is assisted by three screens ki, k, 1, and com- 
pleted in the chamber s, which is packed with hair, 
asbestos, fibre, &c. ; the ring of the Argand burner 
is capped with wire gauze o. The ports ¢ admit 
air to the inner part of the flame ; this arrange- 
ment must have a cooling effect. Lest the attach- 
ment of the mantle might become overheated, the 
support 7 is made of a poor conductor of heat. 
Increased luminous intensity can be obtained by 
means of higher temperature, with certain restric- 
tions, and by other methods. The compression of 








the gaseous fuel, which Pintsch has very success- 


and flows in the manner sufficiently indicated by the 
arrows. The outer globe/ and the passages at ¢ were 
added to keep the inner globe k cool. Kiesewalter 
has suggested several lamps with concentric tubes 
of somewhat doubtful utility. The gas passes down 
the pipe a (Fig. 15), mixes with air entering in pre- 
heated condition through k and 1, goes up } and 
down c again to burn below the safety gauze ¢ and 
to heat the luminous cone f; the combustion pro- 
ducts escape through h. More to the point is 4 
recent patent of Frederick Siemens, concerning 
a regenerative gas lamp (Fig. 16) having its flame 
F proceeding from a row of tubes G circularly 
arranged in the air channel A. The products of 
combustion pass through a pervious body N of 
refractory material, and descend down the central 
channel H to a lateral outlet C. In another type 
(Fig. 17) a central stem is used upon which the flame 
plays ina similar manner. Mr. Fr. Siemens also 
directs the flames from two slightly inclined 
burners on a network screen. Mr. Gentsch objects 














Sept. 18, 1896.] 


ENGINEERING. 





359 














that these arrangements give rise to two sources of 
light of different colour. It also looks as if the 
flame would attack only certain parts of the incan- 
descent medium. 

The adaptation of the incandescence light to 
liquid fuels seems tempting, but involves consider- 
able difficulty. The Bunsen burner is not easily 
modified in the necessary manner. Campbell 
introduces the gasoline through a pipe packed with 
asbestos y (Fig. 18); here and in the bores f, e, d 
of the brass piece b, the gasoline is evaporated ; the 
air enters under the bell m. The heating is 
effected by a little flame burning within the chamber 
i, which surrounds b. This flame is regulated by 
the screw h. Freese’s burner, Fig. 19, looks 
















































simpler, but not much safer. The benzinesupply pipe 
@ is heated from outside by a little benzine burning 
in the dish b, The cock e is opened when the pipe 
a has become hot. The vapours then rise through 
the gauze chamber c and the tube f, air entering 
through the ports g. Lintzmeyer (Fig. 20) describes 
a wick lamp. The wick a moves together with 
its sleeve b, and both are screwed right down toh 
when the lamp is to be extinguished. The benzine 
is contained in the holder i. Air isadmitted down 
below at f, where a cone d has been inserted for ad- 
justment. 

_ The regulation of the gas supply and the flame 
18 an important problem, since every flame re- 
quires a certain height and shape to yield maxi- 
mum efficiency. Gould and Co. place two per- 
forated plates over the gas outlet in the Bunsen, 
and alter their respective positions. Fischer and 


and limit its play by means of the screw and nut 
ab. Meyer fits the real chimney, which has slots 
at its lower end, into a short cylinder, which may 
also be slotted. Moeller has taken a British patent 
for a sleeve for the air-holes of a Bunsen burner. 
Bell regulates the gas supply by means of a piston, 
against both sides of which the gas plays. Weil 
and Rosenthal provide the bottom of the mixing 
chamber with alternately small and large holes. 
When the incandescent hood is doing duty, the gas 
passes through the smaller holes and the correspond- 
ing perforations in a disc above. When the hood 
is to be exchanged, this disc is turned, more gas is 
| admitted, and the hitherto non-luminous flame be- 
comes luminous. 





Fig. 18. 








at Clermont - Ferrand, before the Société Tech- 
nique de |’Industrie du Gaz, been introduced at 
Angers. At first the hoods broke frequently; 
the trap-doors were then closed, which improved 
matters; finally a new type of lanterns was 
adopted. The burner (Figs. 25 to 30) is supported, 
not on a spiral spring only, but on four steel arcs ; 
the chimney, which consists of glass rods, is further 
encircled above by a brass spring ; beyond this 
spring the chimney appears to be continued in a 
metallic tube ending } in. or a little more below the 
lighting device. When these two portions are further 
apart, the explosions consequent on lighting the 
lantern become dangerous to the hood. The pilot 
gas branch containing the lighting appliance ends 
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Mr. Gentsch next comes to the lighting of the 


burners. Most of the devices not being charac- 
teristic to the incandescence flame, we shall deal 
briefly with this section. Muchall’s curious and 
simple device has been introduced at Wiesbaden. A 
sort of inverted ladle b is pivoted over the chimney 
(Fig. 22); the gas is caught by this ladle and con- 
ducted through the tube a, which is almost closed 
against rain and wind by the little tongue d. Pilot 
jets ought to be on a level with the base of the 
flame, and not outside the mantle, whilst the 
common match is applied at the top of the chim- 
ney. The gas company in Munich introduces a 
pilot jet through a hole in the chimney, just above 
the mantle. 

A modification of the ladle device, in use at 
Munich, has, according to an interesting communi- 
cation * which Bigeard brought this summer, 














Co. (Fig. 21) fix a projection c to the valve spindle, 


* Chemische Industrie, 1896, Augu:t 15. 

































outside the lantern in a little bell-shaped enlarge- 
ment M with perforated plate, to which the gas 
lighter is applied from outside. Before this is done, 
the little finger projecting below from the lantern 
is displaced, and the gas cock opened by these 
means. When the finger points to the left, the 
cock is closed ; when thrown over to the right, the 
gas passes through the pilot branch and a little also 
up the burner pipe ; when hanging down vertically, 
the burner alone is fed. The hoods are suspended 
from ferro-nickel rods, which at first, with too 
plentiful a supply of gas, gave way ; the heat also 
devitrified the glass. The light is decidedly better 
than formerly; the improvements had, however, 
not done service for a sufficient period for any final 
opinion to be expressed regarding the economy 
of the system. The lanterns contain only one 
burner each.* 


* Abstracted in Hevue Industrielle, 1896, August 22. 
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Electric gas lighters have their drawbacks, like 
everything else. Mr. Gentsch describes those of 
Riedinger, Stern and Daus, and of Stegmeier and 
Geyer, which are specially constructed for incan- 
descence gas lamps. 

We might mention here an automatic lighter also 
of quite recent date. After unsuccessful experiments 
with spongy platinum and palladium, Kanellopoulos 
and Kratz-Boussac* have inserted a little condensed 
palladium in a specially prepared button of carbon, 
not larger than a lentil, of great porosity ; two fine 
platinum wires protrude from the mass. The gas 
of the pilot jet strikes the button and wires, and is 
ignited in two seconds ; the burner then catches fire. 
Near the flame is suspended, by means of a rod 
held by a fine tube of compressed magnesia, a 
platinum wire, which a coiled spring below tends 
to pull downward. As soon as the expansion of 
the heated wire permits this, the valve of the pilot 
jet is closed ; on turning out the burner, this valve 
will open again. The combination of spongy palla- 
dium and carbon seems novel ; otherwise the device 
does not look more promising than its many prede- 
cessors. A hand lighter based upon the same 
principle may prove more practical, though of very 
limited application. The device resembles an 
electric cigar lighter of T-shape; when held over 
the open burner, the gas passes through a tube con- 
taining the button, and is ignited at the outlet. 
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The next question to be discussed is the protec- 
tion of the mantle. The common glass chimney is 
apt to crack, and would do so, some authorities 


assert, with a certain regularity after a certain 


period and at about the same level. Fig. 23 


shows that, owing to heat radiation from the 
mantle, we may expect she lower part of the 
chimney to become much hotter than the upper 
part, and that a deflecting cone c ought to prove 
beneficial, as it directs the hot ascending cur- 
rents towards the wall. Reich and Co., there- 
fore, fit two chimneys into one another, permitting 
each to expand according to its liking, the outer 
or the inner ring overlapping. Fritz suggests 
several partial concentric cylinders. Chimneys 
made of glass rods have found application ; these 
rods have been made prismatic to effect diffusion 
of the light. Loll uses a chimney composed of 
hollow glass tubes. Teller found that four street 


* La Nature, 1896, August 8, page 149. 


lamps in Munich required 25 new glass chimneys 
in two months, and he went in for mica. But the 
compound mica cylinders of Schwintzer and Griff 
(Fig. 24) with their metal clamps c hardly look quite 
the thing. Others have made the lower cylinder 
of mica, or have inserted an inner mica cylinder. 
But mica always requires some metal fittings which 
are awkward. Several inventors have busied them- 
selves with devising means of protecting the mantle 
if the chimney should fly to pieces. Bruére effects 
this by the aid of two nickeled steel rings with four 
braces which surround the mantle like a cage. It 
is to be expected that this would be an efficient 
protection against the broken fragmenta of glass. 
In order to avoid any disturbance when the chimney 
is to be cleaned, Gutmann has constructed two- 
part, hinged chimneys, and Ohlen and others have 
contrived means for facilitating the putting on and 
taking off of the globes, &c. Globes and lanterns 
are also discussed by Mr. Gentsch. 
(To be continued.) 





LARGE EXPLOSIONS AND THEIR 
RADII OF DANGER. 
By Lievr.-Cotone. J. T. Buckniit, Late R.E. 
(Continued from page 300.) 

TuHeE damage to shipping was referred to in Captain 
Doriga’s report as follows: ‘‘ There went down with 
the people on board (all of whom were drowned), the 
steam tug Santander, . . . a small steam launch, 
. . . and two river steam launches, which were all 
four alongside the Cabo Machichaco. The other 
ships were at a distance. The nearest one, the 
English steamer Eden, lay about 250 metres” [273 
yards| ‘‘to the south-west of the prow of the 
Machichaco, and suffered damage by the fracture of 
its mainmast and some injury to its deck. The 
other vessels in the harbour suffered little or 
nothing.” The first three words of this sentence 
are no doubt erroneous. Captain Doriga dis- 
tinctly states that two or three steamers within 150 
metres were not damaged in their hulls, and their 
positions on the chart (Fig. 1; see page 298 ante) 
give three within 140 metres, and two within 200 
metres. In other respects, however, the report 
under examination substantiates Captain Doriga’s 
statement, above quoted, and entirely contradicts 
reply to No. 11 of Lord Rosebery’s questions. 

Assuming that steamers moored within 150 
metres were undamaged, except by projected 
débris, and that the interiors of unscreened houses 
were wrecked up to a distance of 500 metres, we 
are faced by a remarkable fact. The over-water 
hull of such a steamer would be subjected to a 
tremendous air concussion (and afterwards to a 
very powerful air blast) ; also the under-water hull 
to a tremendous water concussion—yet the hull is 
none the worse for these things, although the air 
concussion alone shakes down the interiors of 
equally unscreened buildings at three and a half 
times the distance, and therefore struck with only 
one-thirteenth part of the blow. Verily, a ship’s 
hull is a strong structure. The rest of the report 
deals chiefly with matters that required careful 
verification. This, of course, was impossible, as 
the report was drawn up within a week of the 
disaster. Captain Doriga’s letter of October 15, 
1894 (nearly a year later), must therefore be re- 
garded as the better guide on the important subject 
of danger areas. Moreover, Captain Doriga has 
further supplemented his previous letters by the 
following—dated Santander, March 22, 1895—and 
it is particularly interesting because it records his 
personal experiences : 

Dear Sir,—I should have replied sooner to yours of the 
8th ult., had I not been prevented by absence in Madrid. 
The number of boxes of dynamite on the Cabo Machi- 
chaco was 1720; of these there had been discharged, 
some moments before the fire, 20 cases which were in- 
tended for this port, there remaining on board 1700. 
From the information which I have gathered, and which 
is confirmed by official documents, the number of boxes 
in the fore-hold, where the fire began, was 1200, leaving 
500 in the after-hold, which did not explode. My investi- 
gations have not enabled me to discover how much dyna- 
mite there was of No. 1 and how much of No. 3, but 
I have written to Bilhao, where the factory is located, 
and I hope to obtain this information for you, and to 
astertain if possible where it was stowed on board. 
There was no mention in the manifest of explosive gela- 
tine, but I have also made inquiries regarding this. In 
any case, it is a proved fact that during the fire many 
boxes of dynamite were burnt; this, as you will see, is a 
very important factor in the calculation, and though I 
cannot at present inform you how much, it is certain that 
@ partof the dynamite had been burnt before the explosion 





occurred. Of the 500 cases in the after-hold 462 were 





afterwards spoilt, because during the period of their aub. 
mersion they lost a considerable proportion of their nitro. 
glycerine ; the second explosion occurred when the divers 
were engaged in discharging the cargo in the after-hold 
an ae that caused the death of all the men em. 
wt » to the number of 19. This second explosion must 
ave occurred through the carelessness of the divers, who 
were well aware of the presence of seeaiyoiine, and in 
spite of the fact that they had been strongly warned not to 
touch the cargo that wasin the immediate neighbourhood of 
the dangerous cases. I was actually on board the ship some 
moments before the first. explosion, and I went on shore 
because the ship was already very deep in the water, and 
it was thought that the fire was under control, seeing that 
the fore-hold was almost inundated. I was standing on 
the wharf when I heard afearful explosion, which caused me 
instinctively to take shelter under a neighbouring wagon, 
where I remained, and from where I watched the fall of a 
storm of mutilated bodies and projectiles. Luckily for 
me, nothing very heavy fell upon my shelter, and I escaped 
without any harm. My opinion is that the explosion took 
a limited and very marked direction over the side of the 
ship, as shown in the annexed sketch, as people who were 
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working on the after-deck escaped with small wounds and 
contusions, while the damage and disaster increased 
towards the position A on the diagram, and where the 
chief fatalities to those working on the wharf occurred. 

In the direction of B a part of the cargo had been 
already discharged, and the position of my shelter is 
shown at S, about 40 metres from the ship. I feel con- 
vinced that if any of the dynamite stored aft had ex- 
ploded I should have been killed, just as those who were 
near the wall at C were killed. 

The ground at this place was strewn with corpses; 
indeed, in this direction few escaped without hurt. 

Yours, &c., 
Victoriana L, Dorica. 

In a further letter from Captain Doriga, dated 
May 2, 1895, he informs me that the result of his 
inquiries shows that there were from ‘700 to 800 
boxes of No. 3 or low-grade dynamite on board” 
the steamer, but he had been ‘‘ unable to discover 
how many were in the fore-hold and how many in 
the after-hold.” 

No further information has been received con- 
cerning the No. 3 dynamite, but the reports and 
letters, as well as the facts recorded about the 
explosion, appear to indicate that the low-grade 
dynamite was stored in the after-hold, and conse- 
quently that the exploded charge consisted of about 
1000 boxes, each containing 55 Ib. of No. 1 dyna- 
mite (75 per cent. N.G.). It may be that some of 
these 1000 boxes contained No. 3 dynamite (30 
per cent. N.G.), but we will give those who ever 
seem desirous to minimise the effects of explosions, 
the benefit of the doubt by assuming that the 
exploding charge at Santander amounted to 
55,000 lb. of No. 1 dynamite (75 per cent. N.G.), 
and that the dynamite in the after-hold (which did 
not explode) was No. 3, or low grade, and amounted 
to about 38,500 lb. Unfortunately the chapter of 
accidents caused by the transport of dynamite on 
the Cabo Machichaco did not end with that steamer s 
destruction on November 3, 1893. The explosive 
in the after-hold soon became a further danger to 
the town, owing to the exudation of nitro-glycerine 
which always occurs when dynamite becomes soaked 
with water. This exuded nitro-glycerine, being 
heavier than water, sinks, and, being easily exploded 
by friction, it becomes a grave danger. A letter from 
Mr. Angel B. Perez, of Santander, to the Mersey 
Dock and Harbour Board has been published in our 
official’s report for 1894, and the following are some 
extracts : 

“ After the first cases had been got out of the 
hull. . . . it was noticed that there had exuded 
a large quantity of nitro-glycerine which had 
settled in the orlop and after-hold. Witha special 
pump it was sought to remove the explosive, and 
this resulted in the extraction of as much 38 
1150 kilos. (2530 Ib.) fluid nitro-glycerine, but 
afterwards it was noticed that some congealed and 
the operations were suspended.” [N.B. It would 
reauire 8433 Ib. of No. 3 dynamite, 30 per cent. 
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N.G., to supply 2530 lb. of N.G.] ‘‘A technical | loss of life close to the explosion have been avoided. | screwing machines, and four band saws. There 


ittee appointed by the Government studied 
the mannet Hi proceeding”. . . ‘‘and first tested 
a box of Galzacano make, submerged in sea water. 
During the first 55 hours it exuded 2400 grammes 
of N.G. From this observation and others”... 
“it was inferred that the cases on board might 
have exuded from 50 to 60 per cent. of the N.G. 
which they contained.” [The argument is not 
clear. A case contained 55 1b. of dynamite and 
2400 grammes =5.28 lb., only 9.6 per cent. of 55 lb. 
Whereas even if the dynamite were No. 3 there 
would be 16.5 lb. of N.G. in it .. . over three 
times the amount exuded at the experiment. 
Moreover, 55 hours’ immersion may have been far 
too short a time to complete the exudation, as it 
actually occurred in the wreck. ] The letter proceeds 
thus: ‘‘ Bearing in mind the liquid N.G. extracted, 
and the cases which the vessel carried, it was pos- 
sible that there were yet on board in the hull four 
(4) tons of N.G., but only a crystallised layer had 
been seen on the first orlop.” [38,500 lb. of No. 3 
dynamite would hold 11,550 Ib. of N.G.=5.72 
“tons” of 2000 lb. each=5 tons of 2240 Ib. each. | 
The deposit of N.G. was supposed to be in the 
bilge and bunkers. The cylinder and portions of 
the engine were removed by diving opera- 
tions, in which submarine electric lamps were 
employed. ‘‘ The work went on until March 
21, on which date, at 8 P.m., a diver went 
down into the after-hold in order to recon- 
noitre; an hour afterwards a terrible explosion 
took place which cost the lives of 15 workmen 
and the loss of five or six of the boats lying along- 
side the wreck. . . The distances any articles were 
thrown did not exceed 100 metres... Large 
plates from the hull fell on the quay ; a floating 
crane lying alongside was wrecked . . . During 
March 30 and 31 explosions were made of 12 to 
15 kilos. of dynamite of prime quality” [No. 1 
intended probably] ‘‘ from stern to stern..,. 
without betraying the presence of larger quantities 
of explosive than their own.” 

This great final explosion, nearly five months 
after the first, completes the history of the disaster, 
and when it is compared with the primary explo- 
sion, the safety to life and property at a small dis- 
tance given by a layer of water over the charge is 
very observable. The great explosion in November 
may be summarised as follows : 


Summary.—Details of = Explosion, November 3, 
1893, 


About 1000 boxes of (probably) 
— M dynamite (75 per cenb. 


THe CHARGE. 
1. Explosives... 


2. How packed .. In zinc and wooden boxes 
holding 55 Ib. each. 

3. Quantity ... ... Probably about 55,000 Ib. 

4, Proportions of (1) in 

(3) and (9) ... Not known, 

5. Submersion ... Say 10 ft. to 12 fb. at least. 

6. Bottom : ... 16 ft. to 20 ft. below surface, 

7. Envelope ... .. The cargo and hull (fore-hold) 
of a 1200-ton steamer, sub- 
merged in 16 ft. to 20 ft. of 
water. 

8. Ignition ... .. A fire in the fore-hold of the 


said steamer. 
Tue Errects on: 


9. After-hold ... An additional 38,500 lb. of dy- 
namite (probably —— 
in the after-hold did not 
explode. 

10. Steamers moored 
only 150 yards off Were not damaged, except by 
projected débris (see 13), 
11. Housesunscreened 
from explosion ... Interiors wrecked, up to 550 
yards. 
12. Ditto .. Window frames and balconies 
damaged up to 1100 yards. 
13. Projected débris ... Deck damaged and mainmast 
shot away of steamer Eden, 
275 yards off. 
14, Ditto ... ‘Several victims” at 1540 
ards. 
15. Ditto isa Ta zenith about 2300 ft. 
16. Ditto .. Iron rails fell end on, and 
penetrated the roadway to as 

—— much as 64 ft. in depth. 

17. Ditto... ... Most of it fell within 880 yards. 


The most-far reaching and the greatest danger to 
the inhabitants of a populous place, caused by an 
explosion @ la Santander, is evidently, therefore, 
the one connected with projected débris ; vide 14, 
15, 16,17, of foregoing summary. Had the captain 
or agent of the burning steamer declared the 
Presence on board of a large quantity of dynamite, 
the jetty and the quay near the doomed ship would 
soon have been cleared of spectators, and the awful 





The town would nevertheless have been bom- 
barded with débris within a semicircular danger 
area of 1540 yards radius = 766 acres, and with 
great intensity within a semicircular area of 880 
yards radius = 250 acres. The damage to the 
unscreened buildings due to air concussion was 
also a great public danger, but the extreme dis- 
tance was only 550 yards, and most of the town 
being screened by interposing houses, the area of 
danger was almost limited to the houses on the 
quay having a water frontage. : 


(Zo be continued.) 





THE NAVAL OONSTRUOTION COM- 
PANY’S WORKS AT BARROW. 
(Concluded from page 303.) 

WE conclude this week our series of illustrations 
of these well-equipped works. In our previous 
article we gave one view of the machine-shop, 
which we briefly described. The view then given 
(page 303 ante) was of the west bay from the north 
end, where the erecting pits are situated, and 
immediately south of them is a large marking table 
174 ft. long. From that point to the southern 
gable the whole length of the bay is practically 
devoted to heavy planing and slotting machinery. 
One of the finest of these, a large wall planing 
machine, with a horizontal cut of 21 ft. and a ver- 
tical range of 17 ft. 6 in., is shown on Fig. 14, 
with the phosphor-bronze stern frame of H.M.S. 
Niobe, through which a torpedo discharging tube 
has been bored. Amongst other noteworthy tools 
is a wall planing machine, with a horizontal 
range of 20 ft. and a vertical cut of 14 ft. ; four 
horizontal drilling, boring, and tapping machines, 
with Barrow’s driving gear; a slotting machine, 
with a table 8 ft. in diameter, with revolving 
gear, a travel of 8 ft., the vertical stroke of the 
tool being 5 ft. 6in., and the horizontal range 
13 ft. ; two combined slotting and planing 
machines, each with two heads, one having 
a vertical range of 7 ft. and a horizontal range 
of 21 ft., the other 9 ft. and 20 ft. respec- 
tively. Connected to one of these machines is 
a somewhat complicated yet ingenious arrange- 
ment for planing the edges of radius or quadrant 
links, with a range of from 4 ft. to 11 ft. radius. 
In this bay also there is a large vertical boring 
mill, with 16-in., 12-in., and 8-in. bars, the 
columns, spaced 15 ft. apart, being 12 ft. high. 
It is capable of boring cylinders up to 115 in. in 
diameter, being driven by a separate engine. 
Here may also be seen a few special machines for 
water-tube boiler work generally, including two 
for cutting and tapping, each having special 

gripping and setting arrangements. 

Crossing into the centre bay at the south end of 
the building, and advancing towards the northern 
end, are a great variety of useful machines, 
planers, slotters, screwing machines, lathes, &c., 
notably two chuck lathes, one with chuck 12 ft. 
diameter, 16 ft. gap, and 8 ft. travel of rest; the 
other with chuck 10 ft. diameter, 12 ft. gap, and a 
length between centres of 33 ft. The north end 
of this centre bay, which is parallel with the 
erecting pits in the west bay, is used for general 
erecting and the fitting of large pieces. 

At the northern end of the east bay, and, there- 
fore, in proximity to the erecting pits also, are the 
fitting and finishing benches, in tive rows, with 44 
vices, and the space devoted to the fitting up of 
shafting and propellers, and the building and finish- 
ing of condensers. At about the centre of the length 
are two large marking tables, and beyond, some 
very fine machinery, including two large lathes, 
with 35-ft. slides. They are in line, so that in con- 
junction they can turn shafts and screws up to 56 ft. 
in length. Next to these are shaping machines, 
slotting and drilling machines, five large milling 
machines of various types, and a set of seven 
screwing machines. The milling cutters range 
from 1} in. in diameter by 5 in. in length, to 6} in. 
in diameter and 15 in. in length, and the horizontal 
travel varies up to 6 ft. (see Fig. 15). : 

Having thus enumerated the principal machines, 
it may be interesting, as an indication of complete- 
ness, to give a general summary of the machinery 
at work in this shop. There are 59 lathes, stud- 
cutters, &c., 34 drilling and tapping machines, 
eight planing machines, four wall planing machines, 
five shaping machines, eight slotting machines, five 
milling machines, six boring machines, seven 





is a separate engine practically for each line of 
tools on éither side of each bay, although one or 
two machines have their own engine. Thus there 
are two single-cylinder vertical engines, and one 
single-cylinder wall engine, one two-cylinder engine 
being kept in reserve. Steam is supplied from one 
double-ended marine boiler placed in a separate 
house to the east of the main building. 

The electric lighting station is in a house built 
against the eastern wall of the shop. There are 
two engines and dynamos of 10 amperes at 1200 
volts, capable of running 25 arc lights, each of 
2000 candle-power, and these are suspended from 
the walls and the shafting brackets rods, at a 
height of 11 ft. along the side of the shop, and of 
12 ft. in the centre of the bays. In a similar 
position is located the gauge department, which is 
supplied with a complete assortment of standard 
gauges and one 6 ft. 9 in. micrometer gauge. All 
the work in the shops is done to gauge, insuring 
an accuracy in the making and fitting of duplicate 
parts which can only be attained where the system 
is thorough. 

The grinding shop and tool fettling fires are in a 
building 62 ft. long by 31 ft. wide contiguous to 
the engine shop, and connected by a covered pas- 
sage. There are three smiths’ fires and a steam 
hammer, two grindstones 6 ft. in diameter and 
13 in. wide, one set (two wheels) of emery bur- 
nishers, two double and two single emery machines, 
a band saw sharpening machine, and two special 
emery machines, one double and one single, for 
twist drills and milling cutters, these latter being 
placed at the entrance to the engine shop. A 
staff of men keep all tools in repair. No time is 
lost at the machines by this arrangement. 

The brass-finishing shop adjoins the south end of 
the engine shops, and is composed of three bays, 
one 150 ft. long by 30 ft. wide, another 89 ft. long 
by 30 ft. wide, and a third 134 ft. long by 20 ft. 6 in. 
wide, all 20 ft. high to the eaves. There are 31 
lathes, including a 14-in. centres, double-geared 
screw-cutting gap lathe; a duplex cock-turning 
lathe 10}-in. centres, with a 10 ft. 6 in. bed, for 
turning simultaneously the plug and the body of 
cocks to any taper, and a 24-in. centres double- 
geared surfacing lathe. There are also four radial 
drilling and tapping machines, a vertical drilling 
machine, a shaping machine, a band saw, one 
double and two single-headed milling machines, 
two emery buffs, two grindstones, and two fans for 
the blast at the brazing fires, a total of 47 machines. 
There are 61 vices and a surface table for marking 
the work. The machinery is driven by a 20 horse- 
power ‘‘ Otto” gas engine, placed in a separate 
engine-house. All brasswork, with the exception 
of the largest castings, is machined and finished 
here, including fittings and furnishings for the ship 
department. 

The coppersmiths’ shop is situated to the east of 
the engine shop, and is a well-ventilated building 
140 ft. long by 50 ft. wide by 26 ft. high to the 
eaves. It is served by four overhead cranes, and 
one 15-ft. radius 30-cwt. jib crane, with full circle 
of travel. There are 12 fires, the blast being sup- 
plied by a fan driven by belt gearing. The ma- 
chinery consists of a set of circular shears, one set 
of rolls 5 ft. 6-in. long by 5} in. in diameter, a 
steam hammer, a circular saw, a vertical drill, a 
planishing hammer, a hydraulic pump for working 
the bending press, and one pneumatic hammer. 
The machinery is driven by a 7 horse-power ‘‘ Otto,” 
gas engine. Ventilator cowls, fans, and light iron- 
work generally are done here, in addition to the 
copper work, and a spacious yard for storing 
material is also attached. 

The boiler shop, which is in the same building 
as the iron foundry, has an area to itself of 242 ft. 
by 163 ft., having within recent years been con- 
siderably extended. The arrangement of tools in 
this shop is such that the steel and iron are taken 
in at the south end, and passed out at the north 
end a complete boiler, ready for shipping on board 
the vessel. Outside the shop, at its southern end, 
are the racks where the plates are stowed on edge, 
so a8 to be easily got at, and picked out as required. 
Near by are the pickling tanks in which the plates 
are dipped to have the mill scale cleansed from 
them, as in the shipbuilding yard. The plates 
having been passed into the shop by a 6-ton travel- 
ling steam crane, are in the centre bay marked off, 
sheared, planed, drilled for tacking holes, and 
rolled, after which they are passed into the west 
bay, where they are fitted together, and as far as 
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ossible drilled and riveted. They are then taken 
into the east bay, which is mainly used as the finish- 
ing and erecting department, its northern end 
opening almost directly opposite the 100-ton crane 
which lifts the completed boiler on board the vessel 
lying in the dock. 

In the centre bay there are two overhead travel- 
ling cranes, each of 15 tons power, driven by rope 
gearing. In the west bay are two overhead travel- 
ing cranes of 25 tons power, and one of 45 tons 
power, all three having been made in the com- 
pany’s works. In the east bay, where the completed 
boilers have to be dealt with, there is an overhead 
travelling crane of 100 tons power, driven with 
equare shafting by its own engine, and two over- 
head cranes of 7 tons power, each of the company’s 
own make. In addition, for serving the different 
machines and fires, there are various hydraulic 
and other cranes throughout the shop, and a com- 
plete system of both narrow and broad gauge rail- 
ways. 

As to the boiler-making machinery, there are, in 
the centre bay, three heavy punching and shearing 
machines, a plate-edge planing machine with re- 
versible head and a travel of 27 ft., an oval hole 
cutting machine, of the company’s own make, 
having a 3} in. spindle and a variation of 44 in. 
in the axes of the holes cut. This tool is used 
not only for cutting out the holes in furnace fronts, 





Stern Frame or H.M.S. ‘“ Niose.” 


but for facing them after they have been flanged. 
Next in order comes a heavy radial drilling ma- 
chine, with 4-in. spindle and 8 ft. radius of head. 
It is mounted on a pedestal 10 ft. 6in. high and 
12 in. in diameter, and is fitted with patent oval 
hole cutters. There are also four radial drilling 
machines, one horizontal drilling machine, a drill- 
ing machine with two heads, and travelling table 
for tubeplates, two vertical drilling machines, one 
shaping machine, and another plate-edge planing 
machine, with reversible head and 17 ft. 6 in. 
travel. All are by well-known makers. In the 
centre bay also is a set of vertical rolls, capable of 
rolling plates cold up to 12 ft. wide and 13 in. thick. 
The two inner rollers are of forged steel, 16 in. in 
diameter, and the front roller, also of forged steel, 
23 in. in diameter, ani fitted with rack and slide 


| blocks for taking the roller out, clear of the verti- 


cal standard and gear ; thus plates may be rolled 
into a complete circle and removed from the roll at 
thetop end. The rolls aredriven by a two. cylinder 
vertical engine, made by the company, having 
cylinders 11 in. in diameter and 11 in. stroke. 

The plates in their progress through the machines 
which we have thus described, having been marked, 
sheared, planed, had their tacking holes drilled, 
and their shell plates rolled, are next taken into 
the west bay, where they are fitted together and 


|drilled. For this work there is a shell-drilling 
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machine 48 ft. long over the heads. There are six 
drilling arms, each with a vertical range of 10 ft. 
and an angle of drill up to 25 deg., the bed being 
fitted with adjustable rollers, and the machine 
driven by a separate engine. There are also in this 
west bay a horizontal drilling machine, with hori- 
zontal and circular travelling table, and horizontal 
and vertical travelling head for drilling combustion 
chambers, &c. ; a vertical boring machine for fur- 
nace mouths, five smiths’ fires, and one steam 
hammer, also special fire and blocks for closing 
furnaces and tubeplates. The smiths’ fires are 
placed in an annexe, an arrangement recently 
made to provide room for the construction of Belle- 
ville boilers. At the south end of the west bay is a 
Tweddle patent hydraulic flanger, of 150 tons 
power, with two vertical rams above, a horizontal 
and a vertical ram below. It is capable of flanging 
steel plates up to 1,5, in. thick. Special fires are 
arranged in connection with it. Close to it is the 
plate furnace, with a capacity for plates 9 ft. wide 
and 19 ft. 6 in. long, with levelling blocks con- 
veniently near. In a central position is the smaller 
of the two hydraulic riveting and plate-closing 
machines, which is of 90 tons power, with a 10-ft. 
gap, and an air furnace for heating rivets. The 
larger hydraulic riveter is at the north end of the 
bay, with a gap of 12 ft. 3 in., and of 150 tons 
power. There is also a hydraulic flanger for plates 
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Fig. 15. 


up to in. thick, but specially designed and made 
by the company for dealing with casing and other 
plates for water-tube boilers. It takes in 9 ft. at 
each stroke, and has two rams 9 in. in diameter, one 
at each end of the main girder. Adjoining is a 
set of horizontal rolls for plates up to 12 ft. wide, 
driven by a separate engine, with levelling blocks 
close by. At the end of the west bay, too, is an 
annealing plant in which furnaces are treated, and 
it is in large measure due to the annealing of these 
that no trouble has been experienced in any of the 
speed trials of forced draught boilers. 

In the east bay there are three furnace-mouth 
drilling machines with swivel driving rope gear, 
and an air compressor for the pneumatic caulking 
tools, which work at 50 1b. pressure. At the south 
end of this bay is a large drawing floor for 
smoke casings and other light work, suitable ma- 
chinery for the same class of work being at hand. 

ear this are a plate-edge planing machine, with 
18-ft. travel, a boiler backstay and tube-drilling 
machine, a tube-cutting, nut-facing, and stay- 
finishing machine, and six screwing machines. 

Not far distant from the north end of the boiler 
shop is a building containing machines for bending 
and finishing tubes for water-tube boilers. There 
18a bending machine, with table 16.ft. by 4 ft. 6in., 
for working cold steel and copper tubes up tol}in. in 
diameter. It deals with two tubes at one time. 
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View oF ONE OF THE THREE Bays IN THE EnainE SHOP, 


There are also two machines for cutting tubes to 


lengths after they have been bent, and a machine 
for bevelling and dressing the ends; one patent 
tube-testing machine for testing the bent tubes, 
and a hydraulic pump working up to 2000 lb. per 
square inch. These machines are all worked by 
an independent steam engine, and 500 tubes can be 
bent and finished per day. The tubes are adjusted 
on tables in this building, and then passed on to 
annealing furnaces and electrolytic galvanising 
tanks. 

Against the southern gable of the central bay is 
the millwrights’ shop, where the general boiler 
shop repairs and boiler fittings are attended to, 
under the same roof being some stores, and some 
small engines, pumps, and gear in connection with 
the air-blast and water service to the shops. Here 
also is the smiths’ shop, where there are six fires and 
a steam hammer for doing the general smith work 
required for the boilers. 

The boilermakers’ foreman has his office in an 
elevated central position in the shop, the space 
underneath it forming the testing-room, with a 
50-ton testing machine connected to the hydraulic 
service, and fitted with a special diverting valve by 
which the stress can be regulated to the finest 
degree. 

The hydraulic pumps and accumulator which 
supply power to the various cranes, bending, 





flanging, and riveting machines, are in the west 
bay at its northern end, the pumps being of the 
duplex type and the company’s own make. The 
steam cylinder is 15 in., the plungers 4} in., and 
the stroke 15 in. They work at 100 1b. steam pres- 
sure, and the hydraulic pressure is 1200 1b. per square 
inch. The accumulator weighs about 110 tons, and 
has a stroke of 19 ft. 6in. In this connection it 
may also be stated that there is in the works also a 
special water reservoir. A special electric station 
is also provided for lighting the boiler shop and 
iron foundry and their annexes. 

All the shops have railway communication by 
narrow and standard gauge lines to the Devonshire 
Dock wharves. They are carried at a level con- 
siderably above the wharf on a stone-built viaduct, 
at the end of which is the large hydraulic crane 
used for placing all heavy weights on board the 
vessels fitting out in thedock. This crane is an all- 
round slewing jib crane of 100 tons lifting power, 
its height, which is considerably augmented by the 
height of the viaduct, being sufficient to enable it 
to be used for shipping the largest boilers or the 
highest masts into the vessels. For lighter weights 
there is a separate fast purchase of 7 tons power. 
Close by the 100-ton crane, but on the level cf the 
wharf, is another hydraulic jib crane of 10 tons 
power, with faster purchase of 30 cwt. power. These 
cranes and their position are shown in the engrav- 
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ing, on page 778 of our sixty-first volume, of three 
large cruisers lying at the wharf while being com- 
pleted. The hydraulic accumulator which supplies 
power to the cranes is inclosed in a large stone- 
built tower placed between the northern ends of 
the engine and boiler shops not far distant from 
the cranes. On the wharf is built a series of sheds, 
offices, and workshops with a good outfit of machi- 
nery, which saves much time and expense by avoid- 
ing the necessity of carrying much material from 
the ships to the ordinary workshops in both depart- 
ments. The engineering manager’s office, too, com- 
mands a full view of all the work in the dock. 

The built wharf in connection with the works is 
930 ft. long, well fitted with gangways, steam 
winches, and mooring bitts, which, with the moor- 
ing buoys in the dock, considerably simplify the 
task of moving vessels from and to the cranes. 
This length is independent of the wharfage 
that can be obtained alongside the depositing 
dock, to which we shall refer presently. The water 
in the dock is maintained at a depth of from 25 ft. 
to 30 ft., giving ample water for keeping the largest 
vessels permanently afloat, a point of great import- 
ance in the finishing of war vessels. 

To the west of the wharf where vessels are com- 
pleted lies the depositing dock and ship-repairing 
department, which, of course, is conducted as a 
branch of the shipbuilding department. The 
depositing dock is an ingenious and useful piece 
of plant, being capable not merely of raising a 
vessel on itself, so that repairs may be carried out, 
but of depositing the vessel on a gridiron or stage 
on shore, and thus becoming available for lifting 
another vessel while yet the first ship is being 
overhauled. The gridiron or stage is 560 ft. long, 
enough to give accommodation for vessels of over 
500 ft. in united length, the dock being capable of 
raising a vessel 320 ft. long. The principle, of 
course, is to sink the pontoon under the vessel by 
pumping water into the interior; bilge blocks are 
then set in position while the water is taken from 
the interior, and the buoyancy of the dock raises 
the vessel clear of the water. As already indicated, 
it may be drawn into a gridiron on shore, and as 
the dock is again sunk the ship is deposited. The 
operation of raising, when once the blocks are set, 
takes from 30 to 45 minutes, and the depositing on 
shore a correspondingly short time. The dock is 
not only most useful for the outside repair work, 
which has constantly to be done in a seaport town, 
but is a very valuable adjunct to the shipbuilding 
yard proper, the painting of vessels’ bottoms prior 
to trial trips, and other operations of a kindred 
nature, being, as a rule, performed by its aid. 

On shore, abreast of the dock, there is a machine 
shed with iron-working machinery, punching and 
shearing and drilling machines, &c., which enables 
a large amount of the iron work on repair jobs to 
be done without carrying the material to the 
ordinary machine sheds and workshops in the yard. 
This department of the works is, as a rule, fully 
employed, a week seldom passing without the dock 
or gridiron, or both, being occupied by vessels 
undergoing repairs at the hands of the company. 





THE IRON AND STEEL INSTITUTE. 
(Concluded from page 336.) 
Tue Attos Hornos Iron Works. 

On the afternoon of Tuesday, September 1, there 
were two excursions, one to the Altos Hornos Iron 
and Steel Works, and the second to a tennis court, 
where agrand match was to be played and an exhibi- 
tion of national dances given. Itis hardly necessary 
to say which excursion was the more numerously 
attended, but we will here follow the small residue 
of members who devoted themselves to the sober 
pursuit of knowledge. The following details are 
chiefly taken from Don Pablo de Alzola’s paper, to 
which reference has before been made : 

The company was formed in 1882, having pur- 
chased from Messrs. Ibarra and Co, their iron 
works and plant. There were two works, one 
situated in the province of Santander, but the 
object of this visit was Carmen Works, situated on 
the River Nervion, about five miles from Bilbao. 
Here there are three blast-furnaces, with a daily 
capacity of 300 tons of pig iron. The greater part is 
employed in four directions, namely, for the manu- 
facture of sheet iron, for castings, for open-hearthand 
Bessemer steel, and for sale in Spanish and foreign 
markets. There are three vertical and one horizontal 
blowing engines, in the aggregate of 2000 horse- 
power. The hot-blast stoves are of the Cowper type. 








The surplus gas is used in 26 boilers, which are cap- 
able of producing steam equal to 3000 horse-power. 
Ore and limestone are brought by river or by rail. 
There are five hydraulic cranes for discharging 
coke and coal. There are 14 puddling furnaces, 
with two hammers and a cogging mill. There are 
six rolling mills, with 10 reheating furnaces. 
Three of the mills are for rolling merchant iron up 
to 14 centimetres, one is for plates from 2 to 5 
millimetres, and the other is a universal mill up to 
500 millimetres and 5 millimetres thick. The 
remaining mill is for rolling wire rods of 5 to 7 
millimetres. There are also two hot saws, three 
cold shears, a piling shop, and a workshop with 11 
roll turning lathes. 

The Bessemer shop is of the American type. It 
is installed in a large low building which contains 
two 10-tonconverters. An average of 16 blows per 
day of 12 working hours is made. The converters 
can be completely revolved by means of steam 
engines attached to the standards. There are two 
hydraulic elevators, and three cranes are used to 
charge the converters, fill the ingot moulds, and 
lift out the ingots. All movements are controlled 
from the central platform. Below the converter 
house is an 11-ton open-hearth furnace. As many 
as 18 heats have been obtained per week. There 
are three cupolas for the converters, and two others 
to be used if required through failure of direct 
supply from the blast-furnaces. 

The new steel rolling mill is situated in a roomy 
building which contains three reheating furnaces 
worked with forced draught, and two reheatiog 
furnaces of the Siemens-Martin type, with Wilson 
gas producers and regenerators. There are two 
reversing engines driving the rolls. That for the 
roughing rolls is of 2000 horse-power, and the 
other is of 8000 horse-power, and is placed be- 
tween the mill for ordinary sections and the plate 
mill. The rolls are supplied with cranes, shears, 
and hot saw, large cold plate shears, a straighten- 
ing machine, and two large roll lathes. 

The producing capacity when in regular work is 
stated at 100,000 tons of pig iron, which yields, 


Tons. 
Paddled iron x 12,000 
Sseel, various sections 15,000 
Plates - 6,000 
Rails and bars 45,000 
Castings... os os 6,000 
Bridges, roofs, and boilers 3,000 
Machinery ... és 1,000 


In regard to the last-named items, it may be 
stated that the engineering plant originally laid 
down for the maintenance of the works has been 
largely increased, and has been extended in its 
operations to outside work, which has proved a 
source of income. This has notably been the case 
with railway appliances, roofs, and boilers ; steam 
machinery, castings, and forgings have also been 
made. Don Pablo states that manufactured pro- 
ducts find ready sale in the Spanish markets, and 
the quality of the steel compares with similar pro- 
ducts manufactured abroad. As regards shipbuild- 


ing, the Spanish Government have no need to go. 


abroad for material. The number of men employed 
amounts to 3000. 


CoNVERSAZIONE BY THE ALCALDE. 


After viewing the above works, members returned 
by train to Portugalete, and from thence embarked 
on the tender for the Ormuz, where they were 
joined by the rest of the members who had been 
on the other excursion. After dinner the members 
re-embarked on the tenders, and having taken 
train for Bilbao, were entertained at a brilliant 
conversazione given by the Alcalde. 

The second sitting for the reading of papers was 
held on Wednesday, the 2nd inst. On members 
assembling again in the Salon de Actos of the Pro- 
vincial College, Sir David Dale, the President of 
the Institute, occupied the chair. The first paper 
taken was a contribution by Mr. H. D. Hibbard, 
of New Jersey, the subject being 


Sanp on Pic Iron. 


The author dwelt on the evil results that arise 
from sand adhering to pig iron when the usual 
process is followed of casting pigs in the pig-bed. 
Not only does the purchaser pay for a quantity 
of useless material; but the sand, which is 
chiefly silica, destroys the furnace bottom in the 
basic open-hearth process, and also retards the 
removal of phosphorus. In the acid open-hearth 
process a little sand is sometimes a good thing. 
In the Bessemer process sand necessitates the 





use of more limestone, and the additional slag 
produced carries off a certain quantity of iron. 
In puddling, sand cuts and wastes the fix and 
hinders the elimination of phosphorus. In the 
foundry it is also undesirable. In regard to the 
purely commercial aspect of the question, the author 
considers the usual allowance of 1} per cent. is not 
nearly sufficient, as the sand sometimes exceeds 
3 per cent. In order to get over these undesirable 
conditions, the author proposes a turntable carrying 
moulds. The iron is run from the blast-furnace into 
20-ton ladles, which are hauled to the cast-house, 
The moulds are mounted on pivoted frames, which 
discharge the pigs whilst they are red-hot automati- 
cally into cars below, they being broken by pro- 
jections in the car. The author states that with 
this process a great saving will arise through reduc- 
ing labour, all the pig being cast, cooled, and loaded 
for shipment without being touched by hand. The 
net saving to the producer is estimated at 30 cents 
per ton as compared with the usual practice. 

Mr. E. P. Martin asked whether the apparatus 
described had been actually made and used, or 
whether it was simply an idea. He agreed that it 
would be desirable to get rid of sand if possible, 
With regard to breaking when hot, the speaker 
pointed out that pig so treated was liable to bleed. 
At Dowlais they used a hydraulic breaker, and 
dropped the broken pig direct into wagons. 

Mr. Windsor Richards by no means agreed with 
the author that 3 per cent. was a reasonable esti- 
mate of the amount of sand that adhered to pig. 
He thought that 1 per cent. was a more likely 
figure. He was of opinion that the method de- 
scribed would not be found worth the expense and 
complication it would entail; in short, the sug- 
gestion was neither of a soundly commercial or 
of a practical nature. 

Mr. Jeans pointed out that in Germany he had 
seen chills used for casting. Mr. Windsor 
Richards said that the method referred to by Mr. 
Jeans was a very old one, and was employed for 
a special purpose. It would be attended by con- 
siderable difficulty if applied to the process under 
discussion. 

“THe Misstna Carpon.” 

A short paper by Mr. T. W. Hogg, of New- 
burn, was next read. The author said that the 
‘*missing carbon” referred to is only missing in 
the sense that it is not determined in the ordinary 
calorimetric process for estimating carbon in steel. 
It was first noticed by the author, and probably 
indicates that portion of the carbon mostly con- 
cerned with the peculiar properties of steel after 
it has been hardened. The precise nature of this 
form of carbon is not known. A brief account is 
given of the behaviour of iron and steel when 
treated with nitric acid. The nitro-carbon com- 
pounds obtained from steel were stated to be of 
very unstable character. The author showed that 
steel containing from .70 per cent. to 1.0 per cent. 
of carbon is that which appears to be able to con- 
tain most of the so-called ‘‘ missing carbon.” He 
suggested that further chemical investigation was 
necessary to enable the hardening of steel to be 
understood. 

Professor Roberts- Austen said that the point 
raised by the author was one of great interest, 
although not a new question, for others had worked 
on the subject. It was difficult to deal with the 
matter without the aid of diagrams, but the facts 
put forward pointed to the carbon in iron being in 
solution. He would send a written statement to 
the secretary for publication in the Transactions as 
a contribution to the subject. 

A Warter-CooLep Biast VALveE. 

Mr. William Colquhoun, of Liverpool, had sub- 
mitted a paper on this subject, which was next 
read. The valve referred to was that known as 
‘* Lewis’ patent,” of which, it was stated, a consider- 
able number had been put up during the last 18 
months in the more important blast-furnace plants 
of the kingdom. Both the valve and valve-seat are 
cooled by water circulation, the pipes being cast 
within the metal of the parts. The valve is a disc 
moving radially in front of the valve face, and 
counterbalanced and actuated by a straight arm or 
lever. It may be changed, if required, without 
interrupting the blast for more than 10 or 15 
minutes. The moving parts are simple; there 
being no rods or glands to pack and keep tight ; the 
pipes in the interior are not exposed to the blast 
at any point. : 

Mr, Windsor Richards wished to know in what 
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respect the valve was novel, for the fact of it being 
peyond the influence of heat was certainly not new. 
He himself had in 1868 designed a valve which 
appeared similar, but he had only just seen the 
paper, so would not speak positively. He would 
look into the matter and communicate with the 
secretary. Mr. Jeans referred to another valve 
which he had seen, and which he considered an 
excellent arrangement, 


SuLPHuR IN IRon OREs. 


A paper by Messrs. R. W. and A. J. Atkinson 
on the ‘* Estimation of Sulphur in Iron Ores” was 
next read, but did not give rise to any discussion. 


CoNCLUDING PROCEEDINGS, 


As will be gathered from the above report, the 
proceedings of this sitting were of a very brief 
nature ; in fact, the audience was so thin that any 
extensive discussion was extremely improbable. 

Votes of thanks were next proposed by Sir David 
Dale to the presidents and members of the reception 
committee ; to the Chamber of Commerce for the 
use of the building where the meeting was held, 
to the owners of works thrown open to inspec- 
tion, to the railway authorities for the hospitality 
shown in the matter of free trains, and to the har- 
pour authorities of the port. These votes were 
carried with acclamation by the few members pre- 
sent. It is to be regretted that there was not a 
larger gathering to give expression to the warm 
thanks which were so universally felt by all the 
party for the generous and friendly reception ex- 
tended by the Spanish people to their British 

uests. Certainly the ancient virtue of hospitality, 
which has always distinguished the inhabitants of 
this part of the Peninsula, shows no sign of wearing 
out under the influence of modern progress. 

A vote of thanks to the President, proposed by 
Professor Roberts-Austen, brought the sitting to a 
close. 

Visits TO WORKS. 

Although the two sittings for the reading and 
discussion of papers were brought to a close at an 
early hour of the first Wednesday of the meeting, 
there yet remained another 10 days before the 
autumn gathering of this year would be brought to 
an end. Part of this time was naturally occupied 
by the return to England, and a good part by ex- 
cursions, a description of which would not come 
strictly within our province, however enjoyable 
they may have been. Among the visits paid, how- 
ever, were several to mines and works, and a brief 
description of some of the more salient features of 
these will not be out of place. For many of the 
details now given we are, as before, indebted to 
the labours of Mr. Gill and Don Pablo de Alzola. 


Tue ViscaAvyA Iron AND STEEL Works. 


On the afternoon of Wednesday, the 2nd inst., a 
visit was paid to the works of the Viscaya Com- 
pany at Sestao on the banks of the Nervion. It 
was not a very numerous company which devoted 
itself to this excursion, by far the greater number 
of members having selected the alternative trip to 
Guernica, described in the programme as ‘‘a point 
of greatest historical intetest.” This latter excur- 
sion occupied the whole day, so that those taking 
part in it were unable to attend the morning’s 
sitting for the reading of papers; a fact which 
accounts for the small attendance to which refer- 
ence has been made. No doubt the popular attrac- 
tions of the meeting were enhanced by giving 
members, and especially the ladies by whom they 
were accompanied, an opportunity of seeing ‘‘ the 
old Parliament House and the Oak of Guernica, 
at the foot of which all Spanish sovereigns knelt 
and swore to uphold the liberties of the Basques,” 
but it is a pity these delights were permitted to 
compete with the only two sittings held for the 
reading of papers. It is also to be regretted that 
the hospitable preparations made for the entertain- 
ment of members by the proprietors of the Viscaya 
Works were not more appreciated. It is not 
necessary that summer excursions of technical 
institutions should be of too severe a nature. 
Whena number of intelligent persons travel a long 
distance, and find themselves in the neighbourhood 
of places of interest, even if unconnected with the 
ostensible object of their society, it is natural they 
should wish to avail themselves of the opportunities 
thrown in their way; but, after all, meetings of 
this nature should be something more than a pic- 
nic. The Guernica expedition was planned for the 
entertainment of those not directly interested in 





the iron or steel industries ; in fact, for the ladies 
and those who may be described as the camp- 
followers of the party. It is not a good sign that 
so large a number of members of the Iron and 
Steel Institute should have neglected the opportu- 
nity of improving their knowledge of their trade or 
profession by abandoning the papers and discus- 
sions, and the visit to the Viscaya Works, in 
favour of a purely pleasure excursion. 

There are ai the Viscaya Works three blast-fur- 
naces, having six Whitwell stoves serving two of 
these furnaces, and three Cowper stoves for the 
remaining furnace. There are four blowing en- 
gines, having an aggregate horse-power of 1900, and 
supplying 2100 cubic feet of air per minute. There 
are three converters and four open-hearth furnaces, 
The three converters are on the Robert principle. 
They have a capacity of 5 tons, whilst the Siemens- 
Martin furnaces are capable of producing 12 tons 
each, two having acid linings and one on the basic 
principle. There are also four puddling furnaces 
the product of which is rolled into merchant iron. 
Rails, sleepers, and tyres are rolled in the works. 
In the mill department are a blooming mill for 
puddled iron, six plate mills, whilst straightening 
rolls are being erected at the presenttime. Incon- 
nection with these there are nine reheating furnaces, 
eight hydraulic cranes, and a 3-ton steam hammer. 
Steam is supplied by 43 boilers capable of giving 
steam for 4300 horse-power. There are also the 
saws, shears, testing machines, and machine tools 
which are necessary for works of this nature. 

The company owning these works was founded 
in 1882. Two furnaces were blown in in 1885, and 
the third in 1890. The annual capacity of these 
furnaces is 120,000 tons of pig iron. The open- 
hearth furnaces were put in operation in 1889, and 
the first of the converters in 1892. The rolling 
mills were started in 1889, and the puddling fur- 
naces in 1891. Shortly after the works were 
started, the manufacture of coke, with the recovery 
of by-products, was commenced. For this pur- 
pose there are 144 Simon-Carvé ovens, having an 
annual capacity of 110,000 tons of coke. The com- 
pany own seven locomotives for use within the 
works. They have their own mines in the Gol- 
dames district, whilst other mines are leased. In 
the works alone about 1500 men are employed, ex- 
clusive of the executive staff. The following is 
given as the annual product of the works and 
mines : 

Tons 


Tron ore 200,000 
Coke i 

Pig iron 100,000 
Steel ea 25,000 
Puddled iron _... 6,000 
Rolled iron and steel 25,000 


THE OrconERA MINES. 


Thursday, the 3rd inst., was devoted to a visit to 
the iron-ore mines of the Orconera Company. This 
company, it is hardly necessary to say, is the most 
important of the corporations working the ores of 
the Bilbao district. It is presided over by Sir 
David Dale, the President of the Institute, Mr. 
William Gill being the general manager. These 
mines, like all in the neighbourhood, are not, as 
is well known, mines in the proper acceptation of 
the term, there being no subterranean workings. 
The hills themselves are composed of the ore, there 
being generally but a superficial layer of earth to 
be removed before the mineral is reached. The 
whole of the working is therefore in the open, and 
the ore is conveyed by means of aerial ropeways 
and other methods of transport. Naturally, under 
these conditions, the cost of production and trans- 
port is exceedingly low, being, we believe, un- 
rivalled in this respect by any other similar works 
in the world. 

An early start was mode by the members, break- 
fast being on board the Ormuz at 6.30. The 
party was divided into three groups, and conveyed 
in steamers up the Nervion to the Orconera Com- 
pany’s wharf at Luchana. Here they landed, and 
each group was taken on board a special train, 
mostly consisting of open vehicles, and conveyed over 
the intervening country and then up the mountain 
side. Some pretty stiff climbing was done, until at 
last a considerable height above sea level was 
reached, and the train was stopped to give the 
party an opportunity of examining the calcining 
kilns, to which reference will be made later. After 
this a change was made, the locomotives being 
abandoned, and the party being drawn up the steep 
inclines of Espinal and Orconera by the winding 





engines and wirerope. The gradient was steep and 
the speed high, so that members had an opportunity 
of enjoying, more or less, a somewhat novel sensa- 
tion in the open trucks. After this there was a walk 
through the workings and an opportunity of en- 
joying the splendid prospect from the mountain 
top. The coast here is exceedingly picturesque, 
the weather was magnificent, and the bold outline 
of the higher mountains at the back, with the bril- 
liant sea and sky in front to the north, formed a 
picture the delights of which the members doubt- 
less appreciated none the less because it came for- 
tuitously during the exercise of a duty to the more 
business-like aspect of the meeting. The village of 
Arboleda, which is situated high up among the 
hills, was next visited, after which the train was 
one more boarded and the party taken to what is 
known as the Concha station of the Orconera Com- 
pany. 

This station is situated on the side of a deep 
valley, the opposite slope being formed by a moun- 
tain of iron ore. This has been cut and carved 
into a vast amphitheatre of terraces, rising tier over 
tier, and reminding one, excepting in colour, of 
the late Mr. Martin’s pictures of the celestial 
regions. It was here that the great spectacle of 
the day had been prepared. The ore is brought 
down by blasting, and soon any semblance to 
realms above was destroyed and one’s thoughts 
carried to quite another region by reverberating 
volleys, and the clouds of red dust which burst 
forth from the opposite slope. Presently there 
were more explosions, and then, when the dust 
cleared away, the symmetrical terraces were seen 
crumbling down the mountain side in a lurid ava- 
lanche of ruddy earth. 

After this impressive spectacle lunch was wel- 
come. It had been prepared in a vast temporary 
pavilion, and was enlivened by ‘‘a rock-boring 
competition between some of the crack miners of 
the district”—to quote the official programme. 
Blocks of stone, said by some to be granite, had 
been sunk in the ground, and holes were bored by 
hand with incredible speed. Speeches of course 
were made, but heard by few in the large build- 
ing, for the inhabitants in general, more especially 
the children, of the district had gathered round the 
open-sided erection, and a Spanish crowd is by no 
means taciturn. Possibly the people were far more 
interesting than the speeches ; especially when a 
genial old gentleman of the party began to scramble 
the surplus sugar amongst the girls and boys, after 
which national Basque dances were extemporised, 
until the guests once more got into the trains and 
were carried back to the steamers. 

We have said little about the engineering fea- 
tures of the Orconera mines, because there is really 
very little to say. Mines that are all above ground 
do not offer much scope for descriptive writing 
other than of a picturesque nature, and that is be- 
yond our powers. Transport is an important ques- 
tion in these works, but, as we have said, the 
problem is much facilitated by the fact that the 
material has to be carried down-hill. The general 
practice of the district, Mr. Gill tells us, is to let 
the raising and loading to a contractor, and the 
price paid is approximately 1s. 4d. per ton, which 
includes the removal of rubbish. In one of the 
Orconera Company’s workings nearly one million 
cubic metres of clay, sandy rock, and shale had to be 
removed to uncover the ore. A portion of this was 
shifted by steam navvies. Rock boring is done by 
hand, ordinary jumpers being used, as illustrated 
in the competition before referred to. The ex- 
plosive mostly employed is dynamite. The ore is 
classified and placed in baskets. Labour troubles 
are rare, but not unknown, owing chiefly to the 
efforts of socialist agitators, who strive to sow 
discord between employers and employed. 

We have elsewhere referred to the calcination 
kilns seen on the journey up to the workings. 
These are a comparatively new feature, and 
worthy of attention. Our details are taken from Mr. 
Gill’s invaluable paper. The kilns of the Orconera 
Company are three in number, and are designed for 
enabling the carbonate of iron, or spathic ore, to be 
used. ‘The ore, when calcined, is rather richer in 
metallic iron, though higher in sulphur, than 
the rubio. A list of 17 of these kilns, owned by 
various companies, is given by Mr. Gill. Those 
of the Orconera Company are built of brick, with 
firebrick lining, and are hooped with steel bands at 
every 2ft. They are 41 fb. high and 13 ft. external 
diameter. The output of each per 24 hours aver- 
ages 78 tons, The consumption of coal ranges 
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from 0.5 per cent. to 0.8 per cent., by weight, of 
calcined ore, which proportion is equal to from 
$d. to 14d. per ton. Any sort of coal, breeze, or 
ashes may be used. 

The old method of haulage was by bullock carts, 
a system still largely in vogue when Mr. Gill read 
a former paper 15 years ago. The various methods 
now in use include railways, inclined planes, end- 
less chain, and wire ropeways. 

The Orconera Mines were originally worked in 
three levels, connected by horse-railways of 0.80 
metre gauge, with surface shoots, and a tunnel 
shaft which delivered the ore into the 4-ton wagons 
of the Orconera incline, standing on sidings in 
proximity to the brows. Towards the year 1886, 
the quarry faces had become so extended, and 
their distance from shoots and shafts was so great, 
that it was decided to change the system of work- 
ing, and extend the metre-gauge railway from the 
inclined plane into all the quarries then opened out ; 
and to convey the ore direct from the faces, in trains 
of 4-ton wagons hauled by locomotives. Thealtera- 
tions were completed in 1887, and the branch rail- 
ways have since been extended from time to time, 
until there are at present in work 12 kilometres. 
The main line is double. The ruling gradient is 1 
in 30; but there are short lengths of 1 in 25, all 
falling in the direction of the mineral load. 

Certain mines at the upper end of the valley, 
opened out since 1887, that lie at a considerably 
higher lever than the branch railway, are connected 
with it by inclined planes. The rubbish trains 
vary, according to the level of the rubbish tip to 
which they may be directed, from 12 to 24 wagons, 
as some of them have to be hauled up-hill. 

A daily service for goods, coal, and materials be- 
tween Luchana and Matamoros (vid the Orconera 
railways and incline) is in operation. It affords con- 
venience to the neighbouring mining companies, and 
to the four mining villages in the mountain, which 
would otherwise have great difficulty in bringing 
up supplies, as they are situated from 1200 ft. to 





1500 ft. above sea lavel, and there is no cart 
road. 

The Orconera incline was opened in 1880. The 
length is 1200 yards, of which 340 yards are upona 
reverse curve. The average gradient is 1 in 5 88, 
the maximum being 1 in 4.75 ; and the total fall 
from brows to foot is 612 ft. The two drums are 
15 ft. in diameter and 3 ft. 3 in. wide on the rope 
tread. They are fixed overhead on ashlar piers, 
and are controlled by friction brakes operated by a 
hand winch placed at the brows. The brake sur- 
faces are cast iron upon cast iron. The top and 
bottom straps are lined with cast-iron curbs acting 
upon four brake circles, 17 ft. 6 in. in diameter, on 
the drums. The cables are of best plough steel, 
44 in. in circumference, and weighing 22 1b. per 
fathom. They are tested to about 75 tons per square 
inch. Since the year 1892 they have been manufac- 
tured on Lang’s patent Jay. The average life of 
a pair of cables since 1880 has been 2 years ; or 
1,455,161 tons of ore brought down per pair of 
cables. When taken off they have still good work 
left in them, and are used on other inclines. 

The gauge is 1 metre, and the rails are of steel 
(Vignoles section), 56 lb. per yard, spiked to oak 
sleepers, 43 in. by 84 in., spaced 2 ft. 6 in. apart. 

The 7-ton hopper-bottomed wagons of the main 
line not being adapted for rope haulage round 
curves, special wagons have been provided for the 
incline service ; these weigh, when empty, 3 tons, 
and contain 4 to 44 tons of ore. They have a side 
door hinged from the top, and discharge into the 
7-ton wagons over three tipping cradles at the foot 
of the incline. 

The working of the incline is, throughout, auto- 
matic. The full wagons are brought to the sidings 
on the mine side of the drum pillars by means of 
the branch railways already described. 

From these sidings each incline train, consisting 
of eight wagons (about 37 tons net load), passes 
out by gravitation between the drum pillars, where 
it is hitched on to the cable, and lowered. On 











arriving at the bottom it is unhitched by hand, and 
runs down a falling gradient to a back shunt, 
whence it returns by a reverse grade to one of the 
three tipping cradles already mentioned. These 
are balanced so that the weight of the loaded wagon 
is made available to cant the table to the tipping 
angle; and a counterbalance, in excess of the 
weight of the empty wagon, serves to return it to 
its normal position; the operation is automatic, 
and controlled by a hand-brake. In canting, the 
catch of the wagon side-door strikes against a stop 
which lifts it, and the contents are discharged into 
a shoot with two mouths, closed at their lower end 
by shutters, worked from a platform above. The 
present daily tonnage brought over the incline 
averages 78 trains, or 2850 tons. The maximum 
day’s work has been 3629 tons. 

The Société Franco-Belge employs an endless 
chain system of haulage suitable for irregular 
ground, and Hodgson’s aerial ropeways are used by 
the Somorrostro Company and other mine-owning 
firms. The saddles are lined with wood, and the 
two extremities carry two toggles of steel, which 
catch between two strands of the cable. These 
saddles will hold even on a 28 per cent. gradient, 
whereas the old india-rubber-lined saddles would 
often slip in wet weather. The lines are supported 
by wooden trestles, some of great height, one being 
170ft. The buckets are of iron, and contain 34 cwt. 
of ore. The cables are of steel wire 1 in. in dia- 
meter, and are made by Messrs. J. Scott and Co., 
of Manchester. Their tensile strength is 40 tons. 
They last from 18 to 24 months. 


OrHER Excursions. 

There is not much to be said about the remain- 
ing part of the expedition. On the next day 
(Friday, the 4th inst.) the Ormuz left her anchorage 
off Portugalete for Santander, where she arrived 
about midday, lying off the port in the open. From 
Santander excursions were made to Mr. Mac- 
Lennan’s mines, where the chief object of interest 




















Gept. 18, 1896.] 


ENGINEERING. 





367 











—_—— 


NICHOLSON’S LOCKING APPARATUS FOR BLOCK 
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was the ore-washing process, to which reference 
has already been made (see page 335 ante). On 
Saturday, the 5th inst., San Sebastian was reached. 
Here was nothing of a technical nature, but mem- 
bers had an opportunity of enjoying the beautiful 
Scenery of the port and district. The weather was 
perfect for those who liked plenty of sunshine and 
a temperature seldom equalled in England. From 
San Sebastian the Ormuz proceeded to St. Jean de 
Luz, from whence excursions were made to Biarritz, 
Bayonne, Fuentarrabia, and other places of interest. 
Finally, the ship left her anchorage off St. Jean on 
Wednesday evening about 18 hours before the ad- 
vertised time, a proceeding which not only enabled 
the captain to bring his ship to England at an earlier 

te than was sovenanbel, a most convenient cir- 





cumstance for the owners, but enabled him, by 
easy steaming, to economise coal. 

On the whole, ihe excursion to Spain was a suc- 
cess. Few expeditions of the kind have been beset 
by greater difficulties, but these were, in the main, 
successfully grappled with, and certainly the 
voyagers returned to the Thames having seen a 
vast number of sights with a minimum of exertion 
and fatigue. 





LOCKING APPARATUS FOR BLOCK- 
SIGNALLING LEVERS AND INSTRUMENTS. 
WE illustrate on this page an arrangement devised 
by Mr. C. J. Nicholson, the a superintendent 
of the Lancashire and Yorkshire Railway, for inter- 
locking signals, switches, and instruments in such a 
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way that before a signalman can move the points of a 
cross-over road, or those of a siding connection with 
the main line, he must lock the home signals, which 
will then remain locked until he purposely releases 
them. At the same time, the electric circuit to the block 
instruments to the preceding cabin are short-circuited, 
so that the signalman at the home station cannot accept 
a train until he has taken the lock off. Further, 
an electric lock is also fitted to the starting signal, pre- 
venting it being taken off except when the indicator 
of the block instrument from the next cabin stands in 
the ‘‘ Line clear” position. The two perspective views 
Figs. 1 and 2, show the general arrangement of the 
device, whilst the details wili be easily understood by 
a reference to the remaining figures. Of these, Figs. 3 to 
5 show the apparatus in place behind the lever A, 
which works the points of the cross-over road. It con- 
sists of a main casting B, suitably ns and 
having projecting from it the three spindles C, D', and 
D*, Each of these spindles has keyed to it at the front 
a handle, and at the back alever arm. That at the back 
of the central lever C is coupled to the hooked catch E 
in such a way that when the handle c is in its vertical 





position, the catch locks the point lever A, whilst 
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when the spindle C is rotated to either left or right, 
this lever is unlocked and can be moved. 

Each signal or point lever which it is desired to lock 
has catches fitted, as shown at F F, Figs. 15 and 16, and 
also in Fig. 7. Each of these catches is fitted at the 
back with a lever f connected by the rods P' or P"' 
with the lever arms d,, d, on the back of the spindles 
D, and D,. Hence when, say, the spindle D, is 
rotated, all the catches connected with it by the 
rod P, are also turned. Thus when then the handle 
c is moved either right or left, it catches against the 
stop R, or R., and in doing so moves the correspond- 
ing spindle, and the catches connected therewith. 
Ia this way, when the cross-over road lever is unlocked, 
by the same action the home signals are locked on 
either the up or down side. Each of the spindles D, 
and D, is, moreover, covered with an insulating 
sleeve G (Fig. 5), carrying metal strips which, meeting 
the contacts H (see Fig. 11), control the circuits to the 
block instruments in such a way that when the spindle 
D,, for instance, is rotated, contact is made with the 
line wire, and the needle of the block instrument in 
the rear is turned to the ‘‘ Train on line ” position. For 
locking the advanced starting or signal lever, the 
arrangement shown in Figs. 12 to 14 is employed. 
The notched bar I is fixed to the signal lever, and is 
engaged by a pawl K controlled by the electro-magnet 
L. By means of a polarised relay a current is sent 
through this magnet from a local battery, lifting this 
pawl whenever the signal ‘ Line clear” is sent from 
the preceding signal-box. The signal can then be 
lowered. 

From tke description given above, it will be seen 
that should a train be shifted from one main line to 
another, and be forgotten by a signalman, the latter 
would find himself unable to lower his signals to allow 
another train to approach. At the same time he can- 
not give ‘* Line clear” to the preceding signal-box. 
The apparatus can be attached to existing signal 
lever frames without altering the latter. The system 
has, in its perfected form, been in use at the very busy 
Salford box of the Lancashire and Yorkshire Railway 
for some months, and in its less complete state of 
development for some years at several other boxes, 





THE GREAT WESTERN LOCOMOTIVE 
** LEOPARD.” 

Ar the Cardiff Exhibition there is a photograph of 
the locomotive ‘‘ Leopard,” as it appeared after the 
boiler exploded in 1857. This photograph we repro- 
duce on page 366. The engine was one of 10 designed 
by Mr. Gooch and ordered by the Great Western Rail- 
way Company in 1839 from Messrs. Sharp Brothers and 
Co., of Manchester (afterwards Sharp, Stewart, and 
Co.), all of them named after birds and beasts. The 
specification for this engine was delivered on May 16, 
1810, and provided for the following dimensions : 


Inside cylinders, diameter 15 in 
Stroke $e Ae bas | ES 
Driving wheels, diameter a se 7 fo. 
Leading and trailing wheels, diameter hes 

Boiler, diameter aS nas . 44, 
Tubes > = 2 in. 
Number of tubes 131 


The boiler of the ‘‘ Leopard” exploded in 1857 
through the safety valve sticking, after 17 years’ 
work. The wreck of the engine was then sent to 
Swindon. 








** GRANITE IN CORNWALL.” —With reference to the letter 
baaring the above title which appeared on page 276 of 
our issue of August 28, we are requested by Messrs. John 
Freeman, Sons, and Co., Limited, of Penryn, Cornwall, 
and 27, Old (QJueen-street, Westminster, to state that they 
are in no way connected with the writer, Mr. T. Kyffin 
Freeman, nor with the quarries proposed to be worked by 
him. 





ScaRBorouGH.—A town’s meeting was held on Tuesday 
night to consider a proposal that the local property 
owners and ratepayers should consent to the borrowing 
of 10,000/., in addition to 70,0007. already authorised to be 
raised, for the construction of a proposed marine drive 
and promenade round the base of Scarborough Castle 
Hill. A resolution approving of the proposal was adopted 
with about a dozen dissentients, but a poll was demanded. 





Warer Suprty or Leicester.—The threatened water 
famine at Leicester is now at an end. The old reservoirs 
must have been filled considerably from the heavy rain- 
fall of the last few days, and further, on Thursday the 
new reservoir at Swithland was opened by the Mayoress 
(Mrs. Wood). It is now calculated that, with the half of 
this new reservoir, Leicester wil! have a daily water supply 
of 6,000,000 por or 20 gallons per head per day for a 
population of 300,000. As Leicester has not yet reached 
this 300,000 limit, the actual water supply—that is, the 
actual theoredical water supply—should be at least 23 or 
24 gallons per head per day, But experience has shown 
that Leicester is a troublesome place to supply with water; 
if the fall of rain from the clouds happens to become 
short, reservoirs and mains do not count for very much. 
The Leicester Town Council has, however, now embarked 
800,000/. in water works, and this is certainly a solid 
guarantee of its desire to do its duty in connection with 
the supply of one of the first necessaries of life. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
steady, but quiet, las) Thursday forenoon, when there 
was a turnover of about 13,000 tons. Scotch and Cleve- 
land iron both improved a little, but no change took 
place in the price of hematite brands. A very firm tone 
was developed in the afternoon, about 18,000 tons of iron 
being dealt in at better prices, 14d. to 34d. per ton. The 
closing settlement prices were: Scotch iron, 463. 3d. per 
ton; Cleveland, 38s. ; Cumberland and Middlesbrough hema- 
tite iron, 47e. 14d. and 45s. per ton respectively. Business 
was again quiet on Friday forenoon, but the tone was 
steady. About 15,000 tons of iron changed hands, and prices 
slightly gave way. In the afternoon fully 20,000 tons 
were dealt in, and the close was very steady, with prices 
a shade over those ruling in the forenoon. The sebttle- 
ment prices were, respectively, 46s. 3d., 37s. 104d., 
47s. 14d., and 45s, per ton. Monday’s forenoon market 
was very dull, the turnover not exceeding 8000 tons or so. 
The prices of Scotch and Cleveland iron were again 
lower. A larger business was done in the afternoon, 
and the quotations left cff steady at the forenoon 
close. With the exception of Middlesbrough hematite 
iron, which was unchanged at 45s. per ton, there was a 
drop of 14d. per ton all round in the settlement prices. 
Business showed some more strength on Tuesday morn- 
ing, the market being reported as strong and active, with 
a turnover of something like 20,000 tons. Prices were 
firmer. The turnover in the afternoon was also about 
20,000 tons, and the market closed strong. Prices all 
round were 24d. to 3d. per ton better on the day, the 
settlement quotations being 463. 44d, 383., 47s. 3d., and 
45s, 3d. per ton respectively. There were dealings this 
forenoon to the extent of about 17,000 tons, and prices 
were somewhat irregular. In the afternoon about 
19,000 tons of iron changed hands, and prices were 
again a shade easier, the respective settlement rates 
being 463. 3d., 383, 1$d., 47s. 14d., and 453. 3d. per 
ton. The following are the current quotations for several 
No. 1 special brands of makers’ iron : Clyde, 493. per ton; 
Summerlee and Calder, 49s. 6d. ; Gartsherrie, 503. ; Colt- 
ness, 52s.—the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 493. 6d. ; Shotts (shipped 
at Leith), 51s. 6d.; Carron (shipped at Grangemouth), 
52s. per ton. There are 78 blast-furnaces in actual opera- 
tion throughout Scotland, as compared with 76 at this time 
last year. Five are making basic iron, 28 are working on 
hematite ironstone, and 45 are making ordinaryiron. An 
additional furnace has been put in blast at Coltness Works. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 5804 tons, against 8355 tons in the corre- 
sponding week of last year. They included 125 tons for 
the United States, 295 tons for India, 205 tons for Aus- 
tralia, 450 tons for Germany, 420 tons for Russia, 525 
tens for Holland, smaller quantities for other countries, 
and 3551 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 363,399 
tons yesterday afternoon, as compared with 363,424 tons 
yesterday week, thus showing a reduction for the past 
week amounting to 25 tons. 


Finished Iron and Steel.—Within the past few days the 
makers of malleable iron throughout Lanarkshire have 
raised their prices 5s, per ton, and in other allied branches 
of trade the activity which has ruled of late is well main- 
tained. At the annual meeting of the Steel Company of 
Scotland, which was held this afternoon, the chairman 
stated that during the past year their works had turned 
out 40,000 tons of steel more than in the previous year, 
and 20,000 tons more thar in any year since 1891. With 
regard to the future, he said that if the trade of the 
country continued to improve they might expect to get 
an increase in their selling prices, but in any case the 
directors would do their best to make the business a 
remuuerative one, 


Sulphate of Ammonia.—The demand for this commodity 
still remains dull, and prices do not show any sign of im- 
proving. The last weekly return as to shipments puts 
them at 1123 tons, making for the year up to date 81,359 
tons, as compared with 67,794 tons for the corresponding 
period of last year, thus showing an increase of 13,765 
tons this year. 


Glasgow Copper Market..-On Thursday forenoon some 
50 tons of copper changed hands at 48. 2s, 6d. fifteen 
days and three months, but the close showed a decline of 
1s. 3d. per ton. No business was reported in the after- 
noon, and quotations eased off to 48/7, both for spot and 
forward, so that on the day there was a decline of 83, 9d. 
per ton. The sales on }'riday forenoon amounted to 100 
tons, and the price dropped 5s. per ton. One lot found a 
buyer in the afternoon, when prices were unaltered. The 
market was a blank both forenoon and afternoon on 
Monday, and the price was marked down 33s. 9d. per ton. 
Yesterday the total sales were 125 tons, and there was a 
gain in prices on the day of 8s. 9d. to 11s. 3d. per ton. 
This forenoon business was at a standstill, and prices fell 
ls. 3d. per ton. In the afternoon, however, 150 tons 
were dealt in at slightly easier prices. 


Shipbuilding Trade: New Orders.—In the order that 
has been given out for several new steamers for their 
London and New York service, by the new Wilson-Fur- 
ness-Leyland Company, Messrs. A. Stephen and Son, 
Linthouse, Glasgow, will participate. —Four new torpedo- 
boat destroyers have come to the Clyde for experimental 
trials. There are also two other torpedo vessels, built by 
Messrs. Laird, of Birkenhead, lying in Albert Harbour, 
Greenock.—Last Friday, Messrs. J. and G. Thomson, of 
Clydebank, sent in a tender for a battleship of 14,900 
tons, of the Majestic type, for the Japanese Go- 
vernment. Although only one battleship is tendered 





for, three are wanted. Four English firms are also ten- 
dering.—Mr. E. Ramsay, of Cape Town, has contracted 
for a wooden steamer of 60-ft. keel, with surface-con- 
densing engines of 100 horse-power, for towing and deep- 
sea fishing at Cape Town. The engines and boiler will bg 
supplied by Messrs, William White and Son, Greenock, 
and the hull will be built by Mr. J. Adam, Gourock. The 
vessel and machinery will be sent to Cape Town on board 
a mail steamer.—Messrs. Chambers Brothers, Victoria 
Dock _ Greenock, have booked a contract for a steam 
yacht, which is nearly a duplicate of the one for which an 
order was lately booked by the firm, for Major Turner, of 
Switzerland. Mr. Montgomery will supply the engines 
for both yachts.—The Caledon Shipbuilding Company, 
Dundee, are preparing to = a steel cargo steamer 
for the coasting trade. — The Dundee Shipbuilders’ 
Company have also made a start on the steam line 
fishing craft which they have undertaken to’build for 
French owners.—Messrs. D. J. Dunlop and Co., Port 
Glasgow, have just completed an important contract, 
which is to convert the screw steamer Portend, of 
Havre, and formerly employed in the general carry- 
ing trade, into a cable-laying steamer. The order 
is understood to be an extensive one, and will be 
very welcome just now at Port Glasgow. — Messrs, 
William Simons and Co., nfrew, have received an 
order to construct a powerful barge-loading dredger for 
the Corporation of Bristol. 


Engineering Appointments. —The Dundee Harbour 
Trustees have just elected a successor to the late Mr, 
David Cunningham, who served them so long and 
so faithfully as their engineer. The successful candi- 
date is Mr. G Buchanan, harbour engineer, 
Blyth, who has had a large and varied experience in 
engineering work. The salary is to be 400/. per annum. 
—Mr. Robert G. Nicol, who has been interim harbour 
engineer at Aberdeen during the past year, was appointed 
yesterday permanently to the post at a salary of 500/. a 
year.—In room of r. W. J. Millar, resigned, Mr, 
Edward Parker, of Leven Shipyard, Dumbarton, has bsen 
elected secretary of the Institution of Engineers and 
Shipbuilders in Scotland, at a salary of 300/. per annum, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a small attendance on ’Change here, but the market was 
cheerful in tone and a considerable amount of business 
was transacted. The exceptionally heavy shipments 
assist materially in strengthening the market, but quota- 
tions have not advanced so much as was expected. Yes- 
terday the general quotation for prompt f.o.b. delivery 
of No. 3 g.m.b. Cleveland pig iron was 38s., and 
that price was readily paid, though there were some 
buyers who reported that they had purchased small odd 
lots of the ruling quality at 37s. 104d. For delivery a 
little way ahead No. 3 realised in some cases 38s. 3d., but 
it was said that 38s. had been accepted for delivery over 
the rest of the year. No. 1 Cleveland pig was quoted 
393., No. 4 foundry 36s. 9d., grey forge 36s. 3d., and white 
363., forge qualities being plentiful. Middlesbrough 
warrants opened at 37s. 11d. and closed steady at 
383. ld. cash buyers. East coast hematite pig was 
rather abundant, and quotations were easier, notwith- 
standing the fact that Spanish ore was stiffer. For early 
delivery of Nos. 1, 2, and 3 sales were recorded at 45s. 6d. 
Rubio ore was firm at 13s. ex-ship Tees, owing to the tax 
which the Spanish Government have agreed to impose 
upon its exportation, To-day our market was steady, 
with a hey deal doing. The only change in quotations 
was in Middlesbrough warrants, and they closed 38s. 1d. 
cash buyers. 


Manufactured Iron and Stcel.—Prices for manufactured 
iron and steel are not much changed. Producers of ship- 
building material have put up their quotations half-a- 
crown, but this is only because Scotch makers have ad- 
vanced their prices, and some firms might still accept 
orders at last week’s quotations. Rail and bar producers 
report a lot of work in hand, and prices are very stiff, 
Common iron bars are 51. ; best bars, 5/. 10s. ; iron ship- 
plates, 4/. 17s. 6d.; iron ship-angles, 41. 15s. ; steel ship- 
plates, 5/.; steel ship-angles, 4, 17s. 6d. ; and heavy steel 
rails, 4J. 103,—all less the usual discount except rails, 
which are net at works. 


Sir W. G. Armstrong and Co., Limited.—The annual 
report of Sir W. G. Armstrong and Co., Limited, of 
Newecastle-on-Tyne, contains the following: ‘‘ The direc- 
tors submit herewith a statement of accounts for the year 
ending June 30 last, from which it will be seen that, 
after deducting depreciation, and adding the balance 
from last year, as per the terms of the agreement, there 
remains a profit of 358,689/. 12s. 3d. upon the years 
operations. The directors propose the payment of a divi- 
dend of 2s. 3d. per share on the ordinary shares, and 4 per 
cent. per annum on the preference shares of the company 
(less income-tax), of which 6d. per share and 2 per cent. 
respectively have already been paid as interim dividend. 
This leaves 1s, 9d. per share on the ordinary shares, and 2 
per cent. on the preference shares now payable, and a 
balance of 57191. 03. 1d. to be carried to next year’s account. 
The Elswick establishment has turned out a very large 
amount of ordnance, — — and — . pd 
during the t year. In , every departmen 
ene has been fally occupied. The Any of this excep- 
tionally large output is seen in the very satisfactory divi- 
dend which the directors feel justified in proposing, thouss 
they think it right to add that the years nould be regard 
as one of more than ordinary prosperity. 


The Coal and Coke Trade.—Coal is rather quiet. Bunkers 








Sept. 18, 1896. ] 


ENGINEERING. 





369 











are steadier, the demand having enlarged. Gas coal is 
increasing in consumption. Coke is in very good request, 
and the general price realised for average qualities de- 
livered here is 13s, 3d. 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Condition of the Cutlery Trade.—There is a noticeable 
improvement in the cutlery trade. The spurt in this 
industry is emphasised by the granting to their work- 
men by Messrs. Joseph Rodgers and Sons the 5 per cent. 
that was taken from them about four years ago. The 
men receive the advance on condition that the question 
should be reopened at the end of six months. Xylonite 
and various forms of celluloid are being more extensively 
used for handles of table knives, only the best articles 
being haftedin ivory. Year by year the elephants in Cen- 


tral Africa are being killed off, and to such an extent f 


has the slaughter been carried on that those who under- 
stand the subject are agitating for the establishment of 
sanctuaries within the limits of which the hunting of the 
elephant shall bs prohibited. Although the invention of 
celluloid has come in time to prevent the scarcity of 
ivory from being severely felt, the inflammability of much 
of the new hafting material is such as to preclude the 
possibility of its becoming as popular as the more valu- 
able product. Cutlery handled in ivory is bound to be- 
come more and more expensive. 


The Working Hours of Iron and Steel Founders.—The 
Sheffield branches of the Iron and Steel Moulders’ 
Society are engaged in an attempt to secure a reduction in 
the number of working hours of their members. In 
August they addressed a circular to the firms interested, 
asking them to concsde a 53-hours week to the iron- 
founders. They based their request on the statement 
that the ironand engineering trades have greatly improved, 
and that in the majority of northern towns 53 hours 
weekly are worked. The Iron and Steel Founders’ 
Association have given the circular their consideration, 
and have passed a resolution regretting that they could 
not grant the request contained in the circular. The 
employers state that the conditions of labour in neigh- 
bouring towns are less favourable to the men than they 
are in Sheffield, and that if they were to grant the con- 


cession aimed at, they would be seriously hampered in | 


their competition with district firms. 


Two Thousand Miners Idle in Yorkshire.—At the South 
Kirkby Colliery there are 1500 men and boys idle, in 
consequence of a dispute between the employers and the 
miners on the subject of the engagement of a check 
weighman. The miners have selected Mr. Waleh for the 
position, but the colliery-owners do not agree with the 


selection, hence the dispute. The men state that they are | August were, accordingly, foreign, 1,293,286 tons; coast- | 


fighting in defence of their rights, and they have invoked 
the aid of the Yorkshire Miners’ Association. There are 
500 miners out of work at Rylands Main, and at Dodworth 
and Kiveton Park many miners are still unable to find 
employment. The situation at Strafford Main is grave, 
1000 men having decided to ask the Yorkshire Association 
to allow them to strike if their grievances do not meet 
with redress. 


Tron and Steel.—There has been a lull in some branches 
of Yorkshire industry. This is more particularly the case 
in the crucible steel trade. For some months large quan- 
tities of steel have been exported to the Continent, and 
as the home markets have absorbed a normal supply, busi- 
ness has been exceedingly brisk. Some of the smaller 
firms have already experienced a rather serious check, 
which is, perhaps, due to the arrival of the end of the 
quarter. The larger manufacturers do not complain as 
yet. Orders for edge tools are not so plentiful as 
usual, the heavier descriptions, such as axes and 
adzes, finding a very poor market. Contractors’ and 
miners’ tools are not moving off so readily as here- 
tofore. The revival in the South American, Aus- 
tralasian, and African markets may be seb off against the 
depression in other districts. Orders for files are yet 
plentiful, but prices are competitive. Makers of electrical 
and hydraulic machinery are busily engaged upon old 
orders, Cutlery and electroplate are looking up, and the 
demand for sterling silver work shows no sign of de- 
creas3. (uobtations are as follow: Hematites, delivered 
in the district, from 54s, 6d. to 58s.; Bessemer billets 
(special carbon), 5/, 12s. 6d. to 6/.; bar iron, 5/. 10s. to 
6l.; Siemens-Martin steel, 7/. 103. for average qualities ; 
Lincolnshire pig, 393. per ton. 


The Coal Trade.—The tonnage of house coal forwarded 
to London has increased of late, owing to the attempts 
that have been made to raise the price of seaborne fuel. 
The Humber ports are taking large quantities of steam 
coal for exporb purposes, and coalowners are making 
great efforts to place supplies at the Baltic ports before 
the winter season sets in. The figures for August showed 
the remarkable increase of 19 per cent. over the tonnage 
exported from Hull in the corresponding month of 1895. 
House coal has generally improved ; manufacturers’ fuel 
has slightly declined on the week. Best Silkstones realise 
at the pits from 83, to 93. per ton, Barnsley bed 7s. to 
83, hards from 63, 9d. upwards, gas coal from ds. to 
7s. ; manufacturers’ coal from 4s. to 5s., common coke 
active at from 83, to 10s. 6d. 





NOTES FROM THE SOUTH-WEST. 
_ Cardiff.—The demand for the best steam coal has con- 
tinued steady; the inquiry for small descriptions has, 
however, been somewhat indifferent. The best steam 


coal has made 10s. to 103. 3d. per ton, while secondary | 


descriptions have brought 93. to 9s. 6d. per ton. The 
demand for house coal is improving; No. 3 Rhondda 


|large has been quoted at 10s. to 103. 3d. per ton. The 
demand for patent fuel has been less active, and the 
works are principally engaged upon the execution of old 
orders. Coke has exhibited a good tone, and some manu- 
facturers are building additional ovens. Good foundry 
coke has made 17s. to 17s. 6d. per ton, while furnace coke 
has ranged from 14s. to 163. 6d. per ton. Ironore has 
been in steady request; rubio has made 11s. 9d. to 12s. 
per ton. The manufactured iron and steel trades con- 
tinue well employed, the demand being in excess of the 
production ; heavy section steel rails have made 41. 123. 6d. 
to 47. 153. per ton, while light section ditto have brought 
5U. 12s. 6d. to 5/. 15s. per ton. An advance of 2s. 6d, per 
ton has taken place in steel bar. 


Water-Tube Boilers.—The engineering ofticials at Devon- 
port have been instructed to manufacture a water-tube 
boiler suitable for testing electric light machinery. The 
boiler will be of the Belleville type, and will be built 
rom designs furnished by Messrs. Maudslay, Sons, and 
Field, the English agents of the Belleville Company. 


ment dockyard. 


Lynton and Barnstaple Railway.—The contractors’ 
engine now runs almost to Chelfham Mill, five miles from 
Barnstaple, and the laying of the permanent way will 
probably commence this week, After passing under 
Lynton road about a mile from Chelfham, the line (at a 
gradient of 1 in 50) runs through Norleigh Wood until 
Stoke Rivers-road is reached. ‘lhis road the line crosses 
by a viaduct of eight arches, 80 ft. high in the centre, 
The piers have all been completed, and two of the arch 
frames are in position. Each arch will have a span of 
42ft., and there are 10 piers. On the other side of the 
viaduct the line will still be a considerable height above 
the road. Two other sections are under way, the total 
length constructed being 10 miles, or just over half the 
entire distance. Mr. Davenport, the contractors’ repre- 
—_ is confident of completing the railway by April, 

897. 


Newport Docks.—The pumping appliances at the 
Alexandra Docks at Newport are to be augmented by 
powerful machinery for meeting such exigencies as have 
been encountered during the recent drought, when the 
Ebbw, which feeds the docks, being low, it was found 
impossible to work the dry dock for about two months. 


| South Wales Coal and Iron.—The shipments of coal 
| from ovhe four principal Welsh ports in August were as 
follow : Cardiff, foreign, 958,609 tons ; coastwise, 150,595 
tons. Newpord, foreign, 208,104 tons ; coastwise, 87,271 
tons. Swansea, foreign, 105,956 tons; coastwise, 50,125 
| tons, Llanelly, foreign, 20,617 tons ; coastwise, 10,737 tons. 
| The aggregate shipments of coal from the four ports in 








wise, 298,728 tons. The shipments of iron and steel from 
| the four principal Welsh ports in August were: Cardiff, 
| 4170 tons ; Newport, 2188 tons; Swansea, 13 tons; Llan- 
elly, nil ; total, 6371 tons. The shipments of coke were: 
Cardiff, 4797 tons; Newport, 292 tons; Swansea, 1019 
| tons; Llanelly, nz/; total, 6108 tons. The shipments of 
| patent fuel were: Cardiff, 28,457 tons; Newport, 2905 
| tons; Swansea, 23,468 tons; Llanelly, nil; total, 54,830 
| tons. The aggregate shipments of coal from the four 
principal Welsh ports during the eight months end- 
|ing August 31, were as follows: Cardiff, 9,122,163 
| tons; Newport, 2,466,319 tons; Swansea, 1,158,101 
| tons; Llanelly, 185,488 tons; total, 12,932,071 tons. 
| The aggregate shipments of iron and steel were: 


| Cardiff, 35,988 tons; Newport, 34,010 tons; Swansea, | 


gregate shipments of coke were: Cardiff, 47,254 tons ; 
ewport, 3924 tons; Swansea, 12,154 tons; Llanelly, 
nil; total, 63,332 tons. The aggregate shipments of 
.patent fuel were: Cardiff, 221.512 tons ; Newport, 27,204 
tons; Swansea, 170,858 tons; Llanelly, nil ; total, 419,574 
tons. 


The Parrett.—An adjourned conference between mem- 
bers of the Bridgewater Town Council and certain local 
merchants and traders was held on Thursday, the 10thinst., 
under the presidency of Mr. Alderman Sully. The object 
of the conference was to further consider a scheme for the 
improvement of the Parrett navigation submitted by Mr. 
Wheeler, C.E., of Boston. Mr. Wheeler was questioned 
at some length by Mr. Coombs, Mr. Foley, Mr. Major, 
Mr. Symons, and other gentlemen, in reply to whom he, for 
the most part, adhered to the opinion expressed in his 
report that the scheme could be carried out for 95,000/., 
exclusive of legal and parliamentary charges, and that the 
alterations suggested were not likely to interfere seriously 
with the deposit on the river banks of the material with 
which Bath or scouring bricks are manufactured. He 
admitted, however, that, as no such manufacture was 
carried on elsewhere, he was nob guided by experience, 
and that he had only formed his own judgment, which 
must be taken for what ib was worth. Mr. Wheeler 
also detailed his reasons for giving preference to a river 
improvement scheme over that of a poagested ship canal. 
Replying to Mr. Osborne, Mr. Wheeler added that he 
did not think the condition of the river would get worse 
than it was at present if nothing were done to it. 


Federated Institute of Mining Engineers.—The Fede- 
rated Institute of Mining Engineers commenced its 
seventh annual general meeting at Cardiff on Tuesday. 
The proceedings were continued on Wednesday and yeater- 
|day. The sittings of the Institution were held at the 
South Wales Institute of Engineers. Mr. G. A. 
Mitchell is the president for the year. 


Pig in GeRMANY.—The production of pig in Germany 
in July was 539,776 tons. The aggregat> output in the 
first seven months of this year was 3,635,581 tons, 
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This will be the first Belleville boiler builb in a Govern- | p 


| 6338} tons; Llanelly, 2302 tons ; total, 78,6384 tons. The | 


MISCELLANEA. 


FRoM a paper recently read before the Paris Society 
of Civil Engineers, by M. L, Pesce, it appears that the 
first mention of submarine navigation in history dates 
back to 332 B.c., when, at the siege of Tyre, Alexander the 
Great is said to have employed a machine by the aid of 
which one could walk under water. 


Tho traffic receipts for the week ending September 6 on 
33 of the principal lines of the United Kingdom amounted 
to 1,761,8792., which was earned on a miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,704,478/., with 18,740} miles open. There 
was thus an increase of 57,4011. in the receipts, and an 
increase of 139} in the mileage. 


It is understood that Mr. Wolfe Barry, F.R.S., Presi- 
dent of the Institution of Civil Engineers, will deliver an 
address to students of the University College, Bristol, in 
connection with the completion and fitting up of the new 
engineering wing in November next. Before the session 
egins several engineering scholarships will be offered for 
competition on September 29 and 30. 


Recent researches by Captain Abney show that the 
light of the starry sky is about one-forty-fourth that of 
— moon. The latter is usually considered to be about 
600,000 ai bright as the sun at noon, so that we re 
ceive over 13,000,000 million times as much light energy 
from the sun as from the stars, taking both hemispheres 
into consideration. 


The Trade and Navigation Returns for August show 
exports amounting to 20,301,566/., a decrease of 179.929/., 
or 0.8 per cent., on thé corresponding month of 1895. the 
imports amounting to $2,472,622/., a decrease of 2,114,774/., 
or 65 per cent. The value of the iron and steel exports 
was 1,917,109/., against 1,708.721/., an increase of 12.1 
per cent.; and of the coal and coke exports, 1,439,195/., 
against 1,552,973/., a decrease of 7.3 per cent. Imports 
for eight months ended August 31 amounted to 
283,286,815/., an increase of 9,936.055/., or 3.6 per cent, ; 
the exports to 160,639,073/., an increase of 13,480,576/., or 
9.15 per cend. 


An interesting set of borings are to be made by a 
company formed under the auspices of the Government of 
New South Wales in one of the coral islands of the 
Pacific. There will thus be an opportunity of bringing to 
the test the rival theories as to the formation of these 
atolls. Diamond drills are to be used, the boring head 
being set with Brazilian ‘‘carbonados,” which cost 
nearly 10/. a carat, and the completely equipped head is 
| valued at nearly 3007. It is stated that tne carbonados is 
| only obtained from Brazil. Attempts have been made to 

use the Cape borts for the purpose, but these, though hard 
| enough, cleave easily, and break up when at work. 


| Reports have been somewhat freely circulated about the 
alleged backwardness of the Brussels Exhibition works, 
and fears have been expressed that the buildings and 
| grounds will not be completed by April 25, 1897, the 
| date fixed for the opening. We are glad to be able, on 
| the authority of M. Ch. Pecher, the’ Belgian Government 
| Commissioner for Foreign Sections, to state positively 
| that there is no foundation for these reports, and that the 
| Exhibition Buildings in the Parc Cinquantenaire, as well 
| as those in the Parc Tervuren, and the great avenue con- 
| necting the two parts of the Exhibition, will be fully 
completed by April next. 


| The Manchester City Council, at a special meeting, 
had under consideration the report of their rivers com- 
mittee with reference to the disposal of the effluent from 
the sewage works at Davyhulme, and to the disposal of 
the sludge from the works. The principal point in the 
report was a recommendation of the committee in favour 
of constructing a tunnel from the works along the banks 
of the Ship Canal to Randal’s sluices, there to discharge 
|into the estuary of the Mersey. The estimate of the 

City Surveyor for carrying out this proposal was 258,000/. 
| The meeting approved of the report, and gave the com- 
| mittee authority to take the necessary steps to carry ib 
| into effect. 


| In consequence of the rapid development of gold-miniog 
| in Southern British Columbia, and the demand for better 
railway accommodation, it is understood that the Govern- 
ment has decided to ask Parliament next session for a 
loan of a substantial sum to the Canadian Pacific to build 
a railway from Lethbridge. Alberta, to Nelson, British 
Columbia, through Crow’s Nest Pass, a distance of about 
300 miles. This contemplated action on the part of the 
Government will receive the warm approval of the Con- 
servatives, as last session the Tupper Ministry was pre- 
pared to assume the responsibility of a loan of 5,000,000 dols. 
fur a similar purpose. The surveys which have been com- 
pleted show that the line is quite feasible at an estimated 
cost of 10,000,000 dols. Besides reaching the gold-mining 
region, the railway will run through enormous coalfields 
hitherto inaccessible. 











TBANSVAAL RariLways.—It has been decided to double 
the line between Johannesburg and Elandsfontein. 





Souturort ann LytHAmM TraMway.—The construction 
is proposed of an electric tramway from Southport to 
Lytham across the Ribble. The plans have been pre- 
pared by Mr. Stewart Speddy, of Hampton-road, South- 

ort. In order not tointerfere with the navigation of the 

ibble, it is proposed to have a bridge across the channel, 
which will be raised on the approach of a vessel. The 
line would commence near the Marine Parade at South- 
| port, and end in the centre of Lytham ; its length would 
! be about seven miles, 
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THE TRADES UNION CONGRESS. 

Tue Trades Union Congress has come and gone, 
and its proceedings are already passing into history. 
It is nearly 30 years ago that the first of the series 
began its sittings in Manchester, amid gloom and 
forebodings, for the Commission was at that time 
investigating the outrages at Sheffield, Man- 
chester, Nottingham, and other places. The trade 
unions of the country were ultimately exone- 
rated from blame, and instead of an attempt 
to put them down by law, as was intended, the 
first Act passed was for the protection of their 
funds. From that date their path was clearer, 
and their methods more in accordance with the 
spirit of the age in which their lot was cast, namely, 
towards the end of the first decade of the second 
half of the present century. Many things have 
happened since then, but on the whole the ad- 
vantages have been on the side of labour. Trade 
and commerce have developed, industry has ex- 
tended, and wealth has accumulated, and the vast 
mass of the working classes have shared in the 
progress achieved. The Congresses have had their 
varying mocds; slow but sure were their early 
watchwords, and step by step they advanced up 
to 1890. Since that date an attempt has been made 
to drive at a trot, a canter, or a gallop, with the 
result that the steed and its rider stumbled and 
fell, but with no other serious mishap than a 
broken knee and a shaking. For five years there 
has been a whipping and a spurring to quicken the 
pace, and the pace was quickened, in a sense, but 
with the result that neither steed nor rider got on 
any faster in the long run then they would have done 
at a continuously slower onward pace. The Con- 
gress at Edinburgh has slackened rein, lightened the 
load, and contemplates a more leisurely journey 
over beaten tracks. The proceedings of the past 
week have been described as humdrum. Perhaps 
so, but that is after all only another name for quiet 
business. The ‘‘scenes” so graphically described 
in the newspaper reports of recent Congresses have 
been absent, or nearly so. There has been less 
excitement, less ringing of that “ dreadful bell,” less 
of that confusion of tongues which results from 
many voices at one and the same time, but more, 
very much more, of that business-like steadiness 
which is regarded as characteristic of Englishmen. 
Of course it was hardly to be expected that the pro- 
ceedings could entirely escape from previous en- 
tanglements; but on the whole they have done much 
to restore order as the law of progress. 

The Congress opened under good auspices, with 
a welcome by the Lord Provost of that ancient and 
classic city, Edinburgh. With the solemnity of a 
Scotsman he announced that the chief industry 














68! was brewing, at which the sober-minded delegates 


laughed ; he as quickly added that the greatest 
work in which Edinburgh was engaged was edu- 
cation, a statement which the delegates cheered. 
The Edinburgh breweries may not be well known 
other than locally ; but the educational institu- 
tions, systems, and methods are of world-wide 
renown. The labour delegates present may 


7|not have known very much of the literary his- 


tory of Edinburgh; although at the commence- 
ment of this century the city was indeed the 
modern Athens. There the Edinburgh Review was 
conceived, designed, and launched, and much 
besides. The hospitalities and festivities went 


7| off well in all respects, in spite of the supposed 


hitch in the early preliminaries. The visit to the 


79| Forth Bridge was made as pleasant as possible, 
9!as were all the other entertainments. One of 


the follies of the Congress was the resolution to 


1}exclude reporters of non-union newspapers ; that 


is, those not composed and printed at recognised 
trade union houses. To be consistent, the dele- 
gates should also exclude reporters who do not 
belong to a trade union, and refuse to read books 


and newspapers unless printed by houges recog- 
nised by the compositors’ societies. The report of 
the Parliamentary Committee was mostly a record 
of failures, and seemed to recognise, when it was too 
late, what was foreshadowed in ‘‘ Industrial Notes,” 
that the New Truck Bill was a retrograde step in 
the matter of fines. The Act was allowed to pass, 
however, with a kind of contracting-out clause, 
although this latter was objected to in the Employers’ 
Liability Act. The report also dealt with the Inter- 
national Congress, over which there was something 
like a wrangle, but not of a very serious character. 
The Presidential Address was conciliatory, and 
suggested practical measures rather than theoretical 
disquisitions. In the debate on the report, an 
amendment to strike out some words relating to the 
International Congress was rejected, but some hard 
things were said about the ccmposition of that 
gathering. The paragraph in the report was ob- 
jected to by some, because it was too strong ; by 
others, because too weak ; and by some because 
it was ‘‘ willing to wound, but afraid to strike.” 
So it ended. 

The next important question was the eight-hours 
day. The delegates have not yet recovered their 
sanity on that question. The resolution moved was 
for a legal eight-hours day forall trades. An amend- 
ment was moved for 48 hours per week ; it was 
objected that the amendment would afford oppor- 
tunities forevasion. The resolution was carried by 
211 to 34, after the amendment had been rejected 
by 207 to 23. It was the best thing that could 
happen, for now the advocates of the hard and fast 
eight-hours day by Act of Parliament will see how 
such a measure would strike a blow at many impor- 
tant industries. Nothing is more easy than a wrong 
step or a false one ; nothing more difficult than to re- 
trace that step, and to avert the consequences which 
have been incurred. Employers’ liability, and the 
conspiracy laws were then dealt with, on the lines 
of previous conferences, but, as regards the latter 
subject, the interest in it has increased by reason of 
recent decisions. The resolution with respect to the 
poor laws was moderate, and, on the whole, good, 
though it will require some care in the preparation 
of a measure to effect the desired changes. Another 
resolution demanded an amendment of the factory 
laws, with regard to unhealthy trades, more in- 
spection by operative inspectors, and the inclusion 
of ‘‘ all vessels and craft in port, river, dock, or 
canal.” This resolution was unanimously adopted. 
On the third day the reporters of certain Scottish 
newspapers were expelled; or rather, they were 
requested to withdraw, and they withdrew, amid 
‘* cheers, and some hisses.” The idea of an election 
fund seems to have been abandoned by anticipation, 
and in lieu thereof a resolution was carried demand- 
ing that the returning officers’ expenses should be 
paid, and in favour of paying members of Parlia- 
ment. A resolution inviting closer relations between 
co-operators and trade unionists was carried; one of 
the speakers, referring to the dividends, eaid that 
they ought to be content with from 5 to 10 per cent. 
At the present value of securities most people will 
agree with this. It was then resolved to endeavour 
toamend the New Truck Act of last session. Then 
a delegate was expelled by resolution, after which 
he was allowed to explain. In a court of justice 
the explanation would have been allowed first. 
But the ways of a Trades Union Congress are some- 
times peculiar. 

The reception of foreign delegates and some good 
speeches from those representing America, were 
followed by resolutions in favour of the taxation of 
ground values, and condemnatory of the conduct of 
the Government with respect to the Fair Wages 
Resolution of the House of Commons in 1891. The 
Congress now came to the “Socialist resolution.” 
It was moved that the Norwich resolution of 
September 6, 1894, be rescinded and another reso- 
lution be substituted therefor. The President 
ruled, on a point of order, that the Congress could 
not rescind a resolution of a previous Congress, 
and then the discussion took place on the proposed 
substitution, ‘‘to nationalise the land, mines, 
minerals, royalty rents, and railways; and to 
municipalise all water, artificial light, and tramway 
undertakings.” Mr. Fenwick’s speech was the only 
worthy speech on the occasion, and he went dead 
against the resolution. Then the closure was 
claimed, and carried by 155 to 106. This was 
challenged, and voting cards were adopted, when it 
was carried by 583,000 to 368,000, representing 
members or constituents. Then came the resolu- 





tion, which was carried by 172 to 47, the Socialists 
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voting for it. So the two resolutions remain—a 
pretty muddle. A batch of resolutions was then 
carried in support of extending the principle of the 
Employers’ Liability Act to foreign shipowners, as 
regards all vessels in British waters or ports, in 
favour of the Mines Regulation Bill, and extend- 
ing the check-weighing clauses to iron and steel 
works. Also in favour of further educational 
facilities, and old age pensions. That in favour 
of the labour fund was rejected. A number of 
other questions were discussed, some resolutions 
being carried and some rejected, relating to voting 
and standing orders, payment of witnesses, release 
of prisoners, privileged cabs, &c. A matter was 
then dealt with of some importance, namely, the em- 
ployment of young children. The intention of the 
resolution was good, but it became quite ridiculous 
when it proposed that no child be allowed to work 
until 15 years of age, and through the night not until 
18 years of age. Only about 53 years ago children 
worked in the mines drawing or pushing the corves 
from four years of age, and within 50 years children 
were specitically by law allowed to work in factories 
at nine years of age; we have been striving to raise 
the age to 12. Now comes the preposterous de- 
mand for 15. If 14 had been named there might 
have been a probability of attaining it; but the 
demand for 15 will retard any movement for the 
lower age, and not help it for the higher. But the 
resolution was carried by 118 to 105, and then by 
cards by 394,000 to 353,000. Truly some men are 
but children in matters of judgment. 

The Congress elected two delegates to attend the 
American Congress, namely, the President of the 
Congress and the secretary of the Parliamentary 
Committee. Birmingham was selected as the place 
of meeting for the next Congress. The Standing 
Orders Committee recommended a vote of the 
trade unions as to taking part in the International 
Congress of 1898, Resolutions were passed as to 
the Armenian massacres, the release of political 
prisoners, and as regards Continental trade 
unionism. The Parliamentary Committee was 
elected, with, perhaps, one socialist only amongst 
them. Mr. Tillett lost his seat, and Mr. R. Knight 
was restored to the position he so long enjoyed. 
Then came a miscellaneous batch of resolutions, 
mostly without discussion, complaining of the 
action of the Postmaster-General, demanding that 
all the paper used by Government, &c., shall be of 
English make ; protesting against some recent legal 
decisions ; in favour of shorter hours for railway 
men and bakers, and the Miners’ Eight-Hours Bill ; 
also with respect to boiler inspection, and other 
matters. Generally speaking, the proceedings of the 
Congress have been as quiet as those prior to 1890, 
but there has been less of the practical element in 
the debates and resolutions. The chief of the 
original objects of the congresses was to pre- 
pare a programme of work for each ensuing session 
of Parliament. This was slow, but practical. Now 
the men look forward to the next century, and to 
centuries beyond, to find] solutions to labour 
troubles and problems. The result is that little real 
work is done, and that little is often the result of 
quite other efforts in various ways. Man never is, 
but always to be, blessed. This seems to be the 
governing idea. Still the Congress was an inprove- 
ment over those of the last four years. The ‘‘ Social 
Democrats ”’ had representatives all over the place 
holding meetings, and trying to influence the 
workers. These outside workers, assisted by one 
or two of the delegates, seem to have evoked a good 
deal of enthusiasm in the Scottish capital. Scots- 
men can be very enthusiastic when moved, and 
they can be brave in their show of it. It is, indeed, 
rather strange that socialism has manifested itself 
so largely in parts of Scotland, yet it is but a revival 
of the spirit felt by the ‘‘martyrs, heroes, and 
bards of the Scottish Covenant.” But they are, 
after all, practical men at heart, earnest and hearty. 
The Congress at Edinburgl will perhaps develop 
the better side of the workmen’s character, infuse 
something of Scottish cauticn and prudence, and 
give a new force to labour aspirations. 





THE ROUEN EXHIBITION. 
Waite the active preparations are commenced 
for the Universal International Exhibition of 
Paris, to be opened in 1900, local exhibitions con- 
tinue to be organised, of relatively small import- 
ance, in the principal provincial towns of France. 
Last year it was the city of Bordeaux that held a 





really interesting and successful exhibition, to| 


which we referred on more than one occasion. 
This year a small exhibition in Rouen calls for a 
short notice ; it is one, indeed, that has a special 
interest for many people in this country, consider- 
ing how extensive our trade relations are with 
Rouen, and that it is the centre of a vast textile 
industry. The exhibition has been installed on a 
very complete plan, so far as comprehensiveness 
of contents are concerned ; indeed, the grouping 
and classification are somewhat bewildering and 
ambitious, and the objects exposed do not, for 
the most part, fulfil the promise of the cata- 
logue, especially in the sections devoted to instruc- 
tion, liberal arts, mechanical industries, &c. On 
the other hand, in those sections that comprise the 
special manufactures of Rouen and its neighbour- 
hood, very high praise may be bestowed. This is 
especially the case in the classes of cotton goods, 
woollen fabrics, muslins, bleaching and dyeing pro- 
cesses, and in another category the machines 
and appliances connected with textile industries. 
Thus there is plenty to repay the intelligent visitor, 
especially if he has any interest in the special 
trades of the region. Naturally an exhibition in 
the provinces has to be completed on a relatively 
modest scale, and for the great and ornate palaces 
of the Champ de Mars, the organisers have to con- 
tent themselves with modest wooden structures. 
But none know so well as French designers how to 
give an attractive appearance with limited means, 
and the Rouen Exhibition is no exception to the 
general rule. The main facade is especially good, 
with its long portico tastefully decorated, and con- 
necting the two entrances at the sides with the 
central dome, or, perhaps, to speak less preten- 
tiously, with the middle portal. This is pierced 
with eight bays that form a light support for an 
octagonal cupola, the framework of which is frankly 
and honestly exposed, instead of being concealed 
beneath the fictitious grandeur of moulded fibrous 
plaster. Behind the portico, and parallel to it, is a 
long gallery, reserved for the fine arts. 

From the octagonal entrance runs a wide central 
gallery, which enters the machinery gallery at the 
other end, at right angles to it. The machinery 
gallery terminates the building ; it is, parallel to 
the Fine Arts Court, and between the two, open- 
ing to the right and left for a distance of 25 metres, 
are three other galleries on each side. 

All of these buildings are of wood, and the machi- 
nery hall isa fine specimen of timber work ; it is 
460 ft. long and 115 ft. wide, divided into a central 
and lofty span of 69 ft., and two side aisles of 23 ft. 
each. At one end of this hall are placed the boilers 
that supply steam to the motors, that are placed 
in the centre of the building. Lines of shafting 
about 12 ft. above the ground constitute the 
transmission, and the steam and water pipes, 
&c., are laid in channels beneath the floor. 
Among the boilers are two sent by the firm 
of Delaunay Belleville, generating 10,000 lb. of 
steam per hour at 12 kilogrammes (170 lb. per 
square inch), which is reduced to 6.5 kilogrammes 
(92 lb. per square inch) before admission to the 
motors ; there are two multitubular Babcock and 
Wilcox generators, producing each 5000 lb. of 
steam at the same initial pressure. There is also, 
to complete this group, a Rosser multitubular 
boiler. All these generators are connected to a 
common steam main, which leads to the pipes laid 
beneath the floor, and which are 8} in. in dia- 
meter. It is worth noting that the pipe is not 
furnished with expansion joints, but is sharply 
curved near the middle of its length ; the main is 
fitted with an automatic separator. Water is fur- 
nished to the boilers from a Howatson filter, cap- 
ableof furnishing 20,0001b. an hour, and the draught 
for the furnaces is maintained by a fan. Steam is 
supplied to three motors, of which two are em- 
ployed for the electric lighting. One is a Windsor 
horizontal condensing compound of 150 horse-power, 
with two cylinders and variable expansion ; there 
is a single-cylinder engine of 140 horse-power, and, 
lastly, a two-cylinder vertical compound. There are, 
besides, gas engines included in the power station, 
There are two so-called ‘‘Simplex,” by Messrs. Dela- 
mare, Deboutville, and Malandin, for working with 
Dowson gas ; one is of 90 horse-power, and drives 
various exhibits ; it appears to be well under the 
control of an automatic regulator, and works very 
quietly. The other is of 35 horse-power, and is 
driven at 300 revolutions; it is employed for 
driving a dynamo. There is another gas motor 
exhibited of 40 horse-power. There are many 
things of interest scattered through the galleries, 





but in this brief notice we shall confine ourselves to 
mentioning the names of English exhibitors, in the 
classes of textile machinery, in which alone the Rouen 
Exhibition is international. Messrs. Platt Brothers, 
of Oldham, make quite a fine display through 
their agents, Messrs. Ad. Lington and Co., of Rouen. 
About the finish of the machines shown, nothing 
need be said, and the quantity is quite consider. 
able, including combing, carding, beating, and 
hopper feeding and spinning machines. Beside 
this stand is one by Messrs. Howard and Bullough, 
of the Globe Works, Accrington ; this includes auto- 
matic hopper-feeding apparatus, a continuous loom, 
carding machinery, and a device for opening cotton 
bales. Messrs. G. Peltzer, Teacher, and Co., of 
Manchester, is a firm doing an extensive business in 
Prussia, Switzerland, and France; they exhibit 
machines and accessories for the weaving industry, 
Messrs. Tweedale and Smalley, of Castleton, also 
make an extensive textile machinery display, as 
do Messrs. Brooks and Doxey, of Manchester. 
Messrs. Goldschmidt, Hahlo, and Co., of Man- 
chester, show, among other machines, jacquard 
looms and accessories, and calico printing ma- 
chinery. Messrs. Lord Brothers, of Todmorden, 
and the Primrose Bank Company, of Oldham, are 
also among the textile machinery exhibitors. 

There is much to interest the visitor in this 
small but well-arranged Rouen Exhibition, and we 
would gladly devote more space to a consideration 
of its contents. It is especially interesting to find 
that our principal makers of textile machinery find 
it worth their while to be represented there, and 
we trust that a similar class of exhibitors will be 
found in the British section of the Brussels Ex- 
hibition next year, for if business is to be done by 
this class of exhibitors in one of the centres of 
the textile industry of France, the prospect should 
be equally good in Belgium. 





JAPANESE RAILWAYS. 

THE report on Japanese railways which has been 
drawn up by Mr. G. Lowther, Her Majesty’s Secre- 
tary of Legation, Tokio, and which was recently 
published by the Foreign Office, gives a good deal 
of information which supplements that contained in 
the official report of the Imperial Railway Depart- 
ment, on which we founded our recent article on 
the subject (ENGINEERING, page 254 ante), and 
therefore, in view of the great interest which is 
being taken in the industrial development which is 
going on in Japan, we may note some of its most 
important points, and especially those which have 
a direct bearing on the trade with this country. 

In our previous article we alluded to the very 
rapid development of the railway system in Japan, 
and especially during the past 10 or 12 years. This 
is shown very distinctly by the following diagram. 





© [_ DIAGRAM OF PROGRESS OF RAILWAYS IN JAPAN. { 
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It was only after the revolution in 1868, which 
overthrew the Shogunate, and restored the Mikado, 
that the subject of railways received any attention 
from the Government of Japan, but on account of 
the opposition from the party opposed to Western 
ideas, it was only in April, 1870, that the first line 
was actually commenced. The section between 
Tokio and Yokohoma, a distance of 18 miles, was 
the first to be completed in 1872, and by this work 
the capital and the principal port of Japan were 
connected by rail, to be followed in 1877 by that 
between Kobe-Osaka and Kioto, the next most 1m- 
portant centres of the empire. At first a consider- 
able number of foreign engineers and constructors 
were employed, but the Japanese made very com- 
plete arrangements for the training of native 
engineers, not only by attaching them to the 
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fo:eigners who were engaged in construction, 
but also by affording them every facility for 
the study of their work in well-equipped colleges, 
which have been moat effective factors in has- 
tening the industrial development of Japan. 
The rapid progress which has been made in recent 
years arises to a large extent from the fact that 
there are now in Japan hundreds of well-qualified 
engineers and scientific men who are able to super- 
intend the construction and management of any 
undertakings which may be proposed. One con- 
sequence was that out of the 200 foreigners 
who were at first engaged, in 1882 only 21 re- 
mained, while at the end of last year there were 
only six in the employment of the Japanese 
Government Railway Department, and they were 
only utilised for exceptional work, and for pur- 
poses of consultation, and were no longer occupied 
with the management of the lines, which rests 
entirely in Japanese hands. For the capital re- 
quired for the construction of the lines, Japan has 
also endeavoured to keep herself as independent 
as possible, and only in the case of the first rail- 
way had recourse to foreign capital. The diagram 
shows that for the first few years the building of 
railways was confined within a very narrow sphere, 
and it was only in 1881 that a period of greater 
activity in this direction set in. In that year the 
first private line, namely, the northern one from 
Tokio to Aomori, was commenced (length 454 miles). 
Several hundred miles were. constructed between 
the years 1881 and 1890, the trunk line joining the 
cities of Tokio and Kobe, originally commenced in 
1870, amounting to a total length of 376 miles, being 
completed in 1890. The total mileage of railway 
open to the public on March 1, 1895, was 2118 miles, 
of which 580 miles were Government and 1538 
were private lines. 

For the Government lines already in existence, 
a sum of 39,500,000 yen has been expended, which, 
taking the 10 yen piece at 21. 1s., would represent 
about 8,097,500/. The following remarks by Mr. 
Lowther on the subject are interesting : ‘‘ The ex- 
pense of constructing the first railway, namely, the 
Tokio- Yokohama, which is a double line, amounted 
to 160,000 dols. (32,000/.) per mile. The second 
line, namely, the Kobe-Otsu, cost 144,000 dols. 
(28,500/.) per mile. The dollar was then at 4s. 
In this calculation must be included the establish- 
ment of all the large and necessary workshops. 
Since these were built, however, the cost of building 
has been materially decreased, and those completed 
may be reckoned at having cost, on an average, 
about 72,000 dols, per mile, which, with the dollar 
(now at 2s.), taken at a mean rate for the period in 
question of, say, 3s. 6d., would give as a result 
12,600/. On the same 3 ft. 6in. gauge, the cost on 
1396 miles in New Zealand was 7595/., and on 1207 
in (Jueensland 63021. per mile. For those railways 
about to be built, the estimate is set down at 32,000 
dols. per mile (say, 3500. at present exchange). 
This price will, no doubt, be considered as a very 
moderate one. It must, however, be borne in mind 
that all the lines, with the exception of that men- 
tioned above, namely, Tokio- Yokohama, and a few 
smaller ones amounting in all to 69 miles, are 
single lines, that the lines are practically confined 
to flat districts, and that the cost of labour is ex- 
tremely low. It is estimated by the Japanese 
officials that one-third of the total sum spent in 
the construction of lines has to be expended in the 
purchase of materials, such as bridge work, loco- 
motives, rails, and fastenings, &c., from abroad. 
The average cost per mile for building all the 
railways at present working is estimated up to the 
end of the year 1894-5 as 65,861 dols., as compared 
to 64,701 dols. in the previous year, showing a 
small increase of 1160 dols. per mile. 
_ The question of gauge is one which for some 
time past has been receiving much attention 
in Japan. That originally adopted on the advice 
of foreign experts was the 3 ft. 6in. gauge, and 
this decision was greatly influenced by the discus- 
sion at the time taking place in England and India 
on the relative advantages of building all future 
railways in India on the metre gauge. The 
question has been revived on various occa- 
Slons since, but Mr. Lowther thinks that con- 
struction has been carried on to too great 
extent in Japan to allow a change to be made, 
P06 he estimates that it would require an expendi- 
a of about 5,000,000/. to alter Japan’s railways 
— the 3 ft. 6 in. gauge. He says that in Japan 
-1me 1s consideted to be of little value, so that it 
is doubtful whether the present system, namely, 





that of slow trains and moderate rates, would not 
always be more attractive to the travelling public 
than that of higher fares with greater velocity. 
Taking the difference of speed between the 3 ft. 6 in. 
and the 5 ft. 6 in. gauges, and comparing Japanese 
pare with Indian lines, we find the following 
results : 





Average through Speed per Hour. 


on Japan. 
Iadia, 
Government. Private. 
miles miles miles 
Passenger trains .. 18} 174 20} 
Mixed trains 17} 174 14} 
Goods.. 164 ll 


The report gives some interesting information of 
the effects of earthquakes and floods, two elements 
which add very considerably to the difficulties of 
construction of all kinds in Japan, but for details 
of these we must refer to the original document. 

At the present time we hear a great deal about 
the cheap labour of Japan and the possibilities of 
successful competition by the Japanese even when 
they require to import the greater part of the 
materials used in construction. Hitherto they have 
imported almost all their locomotives and rolling 
stock, for the most part from Britain, but it is 
evident that they are ambitious of making them- 
selves as independent as possible in these matters 
as soon as they can. A locomotive has been built 
in Kobe, under the superintendence of Mr. R. F. 
Trevithick, M.I.C.E., and more are in process of 
construction under his supervision, the material 
being imported from Great Britain. This locomo- 
tive was finished in May, 1893; it has proved to 
be an unqualified success, and during the firat two 
years ran 57,473 miles. Its total cost compared 
very favourably with those imported, amounting to 
13491. The locomotives recently imported cost 
15501. each f.o.b. in an English port. Freight and 
other expenses brought up the final cost to 1800/., 
so that there would thus appear to be a difference 
in favour of the engine built in Kobe of 450/. It 
must, however, be remembered that in the latter 
case no allowance is made for profit or for 
the cost of scientific superintendence, or for 
interest. Mr. Lowther thinks that even with 
the advantage of cheap labour in Japan it will 
be possible for British firms to compete suc- 
cessfully and yet have a fair margin of profit. 
Although eight non-compound tender engines are 
now being built at the Kobe Works, the majority 
of the orders are still going to England, thus 
proving that the Japanese think that it is pre- 
mature to enter into the manufacture on a large 
scale. Mr. Lowther thinks that foreigners are too 
prone to be alarmed by the cry of cheap labour in 
Japan, and he points out that cheap labour, or in 
other words, the absence of requirements on the 
part of the labourer or the artisan, will very pos- 
sibly be corrected to a certain extent by the suc- 
cesses of the late war, and should an improved state 
of existence be the result, so infallibly will come an 
advance in requirements, and the present cheap 
labour of Japan may not have the terrors to com- 
mercial competitors that it now appears to present. 


Proportions of Rolling Stock on Different Railway Systems. 





| Per 100 Miles of Railway. 











Country. 
+4 I is 

| L ves. | Carriages. | Goods. 
Japan.. oe 2S 18.8 64.8 281.6 
Austria-Hungary a 30 | 63 708 
Germany ° . 62 | 95 1076 
Italy .. 30.4 87 503 
England 101 | 254 3066 
Scotland 58 156 3692 
Ireland = 23 | 70 540 
India .. oe e 21 53 429 

' 


Recent information from Japan shows that already 
a very considerable increase has taken place in all 
departments of wages, and the price of labour is 
increasing daily. This is especially true of skilled 
labour, of which the supply is very limited, and 
for which the demand is very great. Even the 
wages of coolies have increased about 100 per cent. 
during the last 10 years, and it is impossible to say 
how far the movement may develop. For many a 
day, however, wages in Japan are not likely to 





equal those of Europe, but there are many other 
conditions which will prevent the competition be- 
ne so severe as to make a paying trade impos- 
sible. 

The Table given below contains a comparative 
statement of rolling stock in different countries. 
From this Table it will be seen that as regards 
locomotives Japan stands in much the same position 
as India. As regards goods carriages, however, 
Japan holds the lowest place. This is in a great 
measure accounted for by the fact that she is an 
island, that the principal line runs along the coast, 
and that she has three ports at which nearly all the 
principal lines of steamers touch, thus rendering it 
impossible for the railway to compete with the 
steamship carrying trade between those ports. The 
result is that the earnings from goods traflic are 
very small compared to that of other countries, as 
will be seen from the following Table : 


Goods Traffic Earnings in— Per Cent. 
England aS ag ai 52.8 
United States 66 
India ... sa 62.5 
Germany <a 72.3 
Austria-Hungary 77 
Japan ... ex - 20 


In Japan, even to a greater extent than in 
Britain, the passenger traftic is due to the third- 
class passengers, those of the first and second class 
amounting in all only to 6 per cent. of the whole. 
Comparing, however, the third-class fares with 
those of Great Britain and Germany, we find the 


following : 
Per 100 Miles. 
8. . 
In England the fare is about 8 0 
” Germany ” ” 7 0 
»» Japan as if 2 0 


that is to say, that third-class travelling costs one- 
quarter in Japan of what it does in England. The 
consequence is that railway travelling has become 
immensely popular with the Japanese, considering 
the absence of superfluous means amongst the 





population. From April, 1893, to April, 1894, the 
Government lines carried : 
Numter 
1st class ... 80,731 
Qnd ,, . 739,813 
eo ol Sat 13,623,783 
Total ... 14,444,327 


and the private lines carried a total of 17,965,778, 
which together amounted to 32,410,105, giving an 
increase on the previous year for Government lines 
of 439,660, and for private lines of 3,791,349, 
showing a total incease of 4,231,018. 

In our previous article we mentioned that the 
return on the capital invested in Government 
railways was nearly 9 percent. That private rail- 
way companies are considered good investments in 
Japan is evident from some of the present quota- 
tions of some of the railway shares, which are as 
follows : 


Paid Present 

= Prices. 
Japan Railway © P30" 14 30 
Japan Railway Company 
Ryomo ,, " 50 84 50 
Kobu * % 45 148 0 
Sanyo ” “a 30 63 0 
Kansai ,,. ie 47 76 0 
Kyushu ,, a 41 70 0 
Sangu i, oe 50 91 0 
Chikuo ,, = 50 98 0 
Tobu = .” 50 )=—:«133_-*O 


From this it will be seen that these shares nearly 
all stand at about 100 per cent. above the price of 
issue, and that these are real and not fictitious 
prices is evident when we consider the statement 
of the earnings, expenses, and net profit of the 
private lines during the past year, compared also to 
that of the previous year, and which are given in 
the annexed Table. 

During the past year provisional charters were 
granted to form 26 new companies, the mileage 
amounting to 903 miles, and the capital to 39,530,832 
dols. These give the companies power to proceed 
with the preliminary surveys and arrangements. 
Charters were granted to five railway companies, 
the mileage amounting to 257 miles and the capital 
to 10,627,559 dols. In addition there were pro- 
posals of a more or less definite kind for nearly 
2000 miles of railway, which shows that the 
‘“boom” has not nearly exhausted itself, and that 
the prospects of orders to this country for loco- 
motives and rolling stock may be considered good. 

During the present session the Diet will be asked 
to sanction several very important schemes. For 
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Receipts and Expenses of Japanese Railways. » i 

















own interests. Hitherto Great Britain has prac- 
tically had a monopoly in furnishing rails, locomo- 
tives, rolling stock, &c., for Japan, but whether 


Companies. Receipts. | Expenses. Net Profit. ) p t he 
——: ae ee are these manufacturers may still enjoy this privilege 
7ols ole, ols, © a 
Nippon Cy... .. —«. 4,008,786 1,268,275 | 2,740,611 | Must depend ina great measure on themselves and 
Bavkai 33) we al ey £8,791 84,656 | the exertions they may make. Hitherto the fact 
eee es 97,219 1-5 ~| that British engineers were employed to a large 
> ll ge cg | RRR 434.872 681,980 | extent by the Japanese, no doubt had considerable 
Ko-Bu.. .. «. «| 164,678 46,811 | 117,887 effect in influencing the direction of orders, but now 
Qrake -. +. s+ + 818,808 ors angst | that these are almost entirely dispensed with, there 
Kyushu .. ..  ..| 758,997 240901 518,096 | will be a greater tendency to go to other countries. 
——— lt ee 10ccs «Sas, | InGreat Britain the leading firmsorder from designs 
Chikulio <2 1.1.) 506,482 187,957 318,525 | made by their own staff of engineers, and manu- 
Kujiro.. .. +. ..) 12,678 11,442 on facturers have nothing todo with the preparation of 
an 2. 2 12°75 B4'62t 1315. {euch designs. In America, on the contrary, there is 
eae; des? ee 15,480 10,313 5,167 | a system under which the companies first state, as 
So-bu.. .. 0 39,762 25.084 14.678 | regards bridge work, &c., their requirements, and 
Ban Tarr 33,129 23,948 9,18i 8 8 ? ais He ’, 
er ee a 4,919 4'637 ‘oxo | the manufacturers then send in competitive projects 
RaeeeOe. os ls ae 5,857 2,993 2,864 | based on their own designs. Mr. Lowther thinks 
Total _. 8711115. 8,125,422 5,686,693 | that when the Japanese engineers are left to their 
2:443,210  4.599,449 | Own resources, they will often find it the easiest 


ee for previous year .. 7,042,659 








——— | plan, especially as many of them have been edu- 


Increase .. -. «1,668,456 682,212" 986,244 | cated in the United States, to fall back on this 


American system, obtaining both design and bridge 


iastance, the doubling of the Tokaido line, ‘.e.,| from the manufacturers, and thus transferring the 
from Tokio to Kobe, which is at present only double | business to Americans, many of the leading firms 
from Tokio to Yokohama, and from Osaka to Kobe, | of that country being careful to be represented in 


and a few other small portions. Hitherto the rail- |, 


Japan. This is not the case with British firms, 


ways have been kept to the outside of the large| only some of the most important of which have 
towns, in order to save expense, but now the| agents in the country. Mr. Lowther is of opinion 
system has developed to such an extent that it is/ that manufacturers of railway material would find 
felt to be necessary to have a central station, at | it advantageous to be represented in Japan in the 
least in Tokio. It is, therefore, proposed to connect | same manner that the large shipbuilding firms of 
the Tokaido line with the one running north from| Great Britain have been successfully represented, 
Tokio to Aomori, At present there is a distance | so that they might be in a position to take advan- 
of about 24 miles between the termini of these|tage of the railway “boom” which is evidently 
two lines, and the connecting line would run coming. When it is remembered that one-third 
through the centre of Tokio. Its construction | of all the money spent on railway construction in 
would involve a large expenditure, but it is sug-| Japan goes abroad, it is at once seen that the 
gested that this might be covered to a great extent, | amount of work, and it is to be hoped of profit, 
if not entirely, by building the bridges and| involved is well worth an effort, and should not be 
arches as fireproof godowns, and letting them as| left simply to the most pushing. British intelli- 
such. A new central station would likewise have} gence and skill should, if properly directed, be 
to be built, and a considerable increase of rolling | sufficient to secure a large part of it for the manu- 
stock be made. It is estimated that an outlay of | facturers of this country. 


3,000,000/., at the present rate of exchange, would 
be required to carry out these three proposals, but 
the expenditure would be spread over a term of six 
years. 

All the railway schemes which are proposed are 
carefully examined by a Government Railway Com- 
mittee consisting of 22 members, a number of 
whom are military or naval officers, so that due im- 





NOTES. 
Tue BrussEts Exursition, 1897. 
Work is being rapidly pushed forward in the 


various sections. On Saturday the King inaugu- 
rated the new tramline which runs along the 
avenue connecting the park at Tervuren with the 
main building. The most recent promise of official 


portance may be attached to strategical considera- adhesion comes from Italy, whose Government has 


tions. Only two of the whole\Committee are rail- 
way men, the others being selected from various 
departments of State, and 10 being members of the 
House of Peers or House of Representatives. This 
Committee not only examines all private proposals, 
plans, &c., but deals also with the lines which the 
Government may consider it desirable to construct, 
and it submits its reports to the Government before 
the proposal is laid before the Chambers. Most 


nominated Signor Cantagalli, the Italian Minister 
at Brussels, as commissioner-general. Two lead- 
ing members of the organising staff, MM. Dupret 
and Lemonnier, have recently returned from 


Berlin, after getting some useful hints from the 


local show now in progress there. The Bruxellois 


are to have both the moving pavement and the 


automatic restaurant as in operation in the German 


capital ; a further attraction will be a newsroom 


of the railways in Japan are of strategic value, | “* Hada 
although at the same time attention is paid to com-| With not less than 2500 daily journals from all 
parts of the world. Demands for space from local 


mercial considerations. The most important centre, 
from a strategic point of view, is Tokio, the head- 
quarters of two divisions of the army and the seat 
of the arsenals. 

It is rather curious to observe that, unlike other 
countries, where the tendency is for the Govern- 
ment to buy up private lines, in Japan there has 
beenamovementon foot for some time past for trans- 
ferring the Staterailwaystothe control and possession 
of private companies, and a group of bankers was 


exhibitors have so multiplied that it has been 
found necessary to enlarge the Belgian section, 
which will now have an area of nearly 400,000 
superficial feet. M. Verhaegen, of Antwerp, the 
official reprerentative at the Exhibition for the 
United States, has given an interviewer some in- 
teresting particulars as to forthcoming American 
exhibitors. Foremost among these will be Mr. 
Edison, who has some wonders in store for next 


year. The Columbia Cycle Factory, Petersen’s 


formed some time ago with the object of negotiating Furniture Store at Chicago, and other leading 
> 


a purchase. At the same time there is a growing 
interest in Japan in the wider aspects of economic 
subjects, and some of the most thoughtful writers 


manufacturers have retained large spaces. The 
brewing firm of Bergner and Engel intend erecting 
a monster pavilion, where, according to report, 


ren Sengeats anpdees ts apiaten Chet oll TAs) 5. oes 4 ilies al-theke bnet alll be éitdtauael 


railways ought to be owned by the State. Ia any 
case, Mr. Lowther thinks, that the Government 
would decline to give way to an agitation which has 
for its object the transference of Government lines 
to private companies. 

Our space will not allow us to enter into further 


gratis among school-children and old people. The 
temperance societies will evidently have. to bestir 
themselves. 


THE MIGRATION OF SHIPBUILDING. 
Every one has seen Punch’s cartoon of the 5th 


details regarding the points mentioned in Mr.| inst. England, an old lady of most respectable 
Lowther’s interesting report, and we may conclude | appearance, has fallen asleep by the highway whilst 
with a notice of some of his remarks on the subject | going to market ‘‘her goods for to sell.” There 
of competition among foreign nations for a share of | comes along ‘‘a pedlar—German and stout—who 
the trade of Japan, especially in the departments | cuts her petticoats all round about” by the shears 
connected with engineering. He calls attention to| of competition ; the garment representing ‘‘ British 
the vital necessity of manufacturers of railway| Trade.” Now our genial contemporary often sees a 
material in Great Britain, now more than ever,| good deal further ahead than his more ponderous 





taking every possible measure to advance their! brethren of the press, and on this occasion his 





allegory brings home to us a very potent and por- 
tentous fact. The building and engineering of 
steamships is an industry which we have always 
thought to be so distinctly our own that, until 
recently, the average Briton scoffed at the idea of 
competition. But what do wesee? English ship- 
building firms starting branch establishments 
abroad, and two of the largest ocean liners that 
enter our ports built across the Atlantic. Perhars 
there is no need to ke scared overmuch by these 
circumstances, because there is a large element of 
State aided or fostered industry about them. The 
fact that the two largest ships in the world are 
now being constructed by foreign firms for foreign 
owners does not come to an equal extent 
within the same category, whilst the foreign com- 
petition in regard to humbler craft, which has been 
experienced during the last few years, is entirely 
outside it. Here, however, is an item of news 
which appears more significant than anything we 
have heard for some time : ‘* We hear on excellent 
authority that Messrs. Yarrow and Co. have in 
contemplation the establishment abroad of branch 
works specially adapted for building the class cf 
vessels for the production of which they have se- 
cured so high a reputation. Their intention is to 
gradually transfer their business from the Thames 
to the proposed new works, should experience 
indicate that the cost of production abroad is Jess 
than it isin this country.” There is probably no 
business in England which has been more ably and 
shrewdly conducted than that of the Poplar firm, 
and we may feel sure that a change of so sweeping 
a nature as that above indicated, would never have 
been entertained excepting on the mcst substantial 
grounds. It is time the old lady woke up! 


Tests oF SrructurAL Tron at Hicu 
TRMPERATURES. 

Some tests of steel and cast-iron columns, when 
loaded at a high temperature, have recently been 
made at the Continental Iron Works, Brooklyn, 
N.Y., being preparatory to an extended trial of 
the value of fireproofing materials. The columns 
in question were placed upright in a furnace sup- 
plied with gas from a producer of the ordinary type, 
and were loaded by means of hydraulic pressure, 
the maximum available being about 85 short tons. 
The temperature was measured by means of a pyro- 
meter. The first column to be tested was 14 ft. 
long, and was made up of two 10-in. channels 
weighing 15} lb. per foot, and two cover-plates 
12 in. wide by fin. thick. The area of the cross- 
section was 15 square inches, and the ultimate 
strength, by Gordon’s formula, 342 tons of 2000 lb. 
When tested, the temperature under the furnace 
was raised to over 1025 deg. Fahr. in 44 minutes, 
and the load was then gradually applied till it 
reached 48 tons 35 minutes later. The tempera- 
ture was then 1200 deg. Fahr., and the column at 
ared heat. Signs of failure now became apparent, 
and the load could not be maintained. It was 
apparent that such a column had its strength 
reduced by nearly seven-eighths when raised to a 
temperature of 1200 deg. Fahr. A second steel 
column was next tested. This was of the Z-bar 
type, and consisted of four Z-bars measuring 41n. by 
3h in. by ,5; in. riveted to a 6} in. by ;% in. web- 
plate. The area of cross-section was 14.15 square 
inches, and the calculated crippling stress 303 short 
tons. This column carried a load of 848 short 
tons for 10 minutes, whilst the temperature regis- 
tered by the pyrometer ranged from 1000to 1300 deg. 
Fahr., but as soon as it became red-hot failure 
occurred immediately. The next experiments were 
made on hollow cast-iron columns, having an esti- 
mated breaking strength of 902,0001b. Here 
again the column did not become red-hot until 
some minutes after the furnace temperature had 
attained 1000 deg. Fahr., but failed ultimately 
under a load of 84.8 tons. In another experiment 
the cast-iron column under the same load had 4 
jet of water thrown on it when the pyrometer indi- 
cated 675 deg. without any signs of injury. This 
experiment was repeated at temperatures of 
775 deg., of 1075 deg., and finally when the column 
had reached a light red heat and was beginning to 
yield. Inno case did the water seem to have apy 
injurious effect. 





More Licut Rattways.—A syndicate has decided to 
apply to the Light Railway Commissioners for power to 
construct a line from Saltfleetby to Grimsby and Clee- 
thorpes. Messrs. Allen and Jeves are the engineers con- 
cerned. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 10. 

SLucGisH conditions continue to characterise the 
American iron trade, though there are not wanting 
evidences of interest in the market. A few specula- 
tive transactions in iron attracted some attention. 
Farnace production for August will be announced late 
in the week, and will probably show a further reduc- 
tion. The only point worth noting in pig iron is that 
while large producers are willing to sell iron for de- 
livery within 60 days at named prices, there is an 
unwillingness to sell in a large way for winter de- 
livery. The disposition of certain large interests to 
puy for winter delivery indicates a growing faith in a 
larger demand at probably firmer prices. The billet 
combination refuses to sell at less than 21.50 dols., and 
believes that October markets will make that price 
acceptable. Speculative movements in pig recently 
aggregated over 100,000 tons. Other like movements 
in October are by no means improbable. Current re- 
quirements are light, and prices are weak. Everything 
is at a standstill except politics. Railroad earnings 
continue light. Much western traffic will soon find 
outlets for abroad southward by way of Galveston 
and New Orleans rather than New York. Steel rails 
are dull, Repairing is at a minimum. Structural 
mills are in sight of a large amount of business. Plate 
and tank mills are not much over one-half engaged. 
Bar iron is unusually dull. Western Pennsylvania 
suffers less from the depression than other quarters, 
The election is nearly eight weeks away. The banks are 
more liberal, because ot the large influx of gold. Never 
has there been so much uncertainty as to the real aims 
of the people, and business interests will welcome the 
decision with great satisfaction. 





ON THE RELATION OF SPEED AND 
DISPLACEMENT IN RACING YACHTS. 
To THE EDITOR OF ENGINEERING. 

Srr,—The following has been sent to me by Colonel T. 
English (late R.E.), and as the subject of rating racing 
yachts is now being discussed, I ask you to publish it for 

the benefit of all concerned. 

It is an important and notable mathematical thesis on 
the connection between speed and displacement in yachts 
of the present type ... and the law which he proves 
should be of value to designers and others, viz., that 
speed varies as the twelfth root of the displacement in present 


ype. 
‘** Assuming Froude’s law to hold good approximately 
for the total resistances of two boats of the present type, 
if V and v be ‘corresponding’ speeds of two boats of 
displacements D and d, and if R and ¢ be their total 
resistances at these speeds, then 
Dp _ yrye 


, a v) 


(1) 


“Tf the sail areas of these boats be made proportionate 


2 
to (3): or as the two-thirds power of the displace- 


ments, and if R, and 7; be the total resistances at any 
other speeds V, and 7, which are given by these sail 
areas in the same wind, then 


BeQ@)io oe 


“From my trials, the total resistance of the Solent 
one design class of boat at ordinary racing speeds varies 
as the fourth power of the speed : 


Hence 
4 
= (¥) and ~=(%\* . » (8) 
V; i vy 


Viti (V)y 7 Rr 
= (5) *R*s, 


And from (1) and (2) 


R 


or 


~(@)'<g<@y'-@)' 
or 
%-@)" 


and the time allowance for a boat of displacement d 
measured as a proportion of the time taken by a boat of 


displacement D will be (2)" — 1for any speed. 


2 ~— Sa rule would be : 
- Fix the sail area for the boat of largest displace- 
ment D in the class, from previous expetlonen saan 
2. Allow a boat of any smaller displacement d to 


carry sail proportionate to a ; 
“3, Allow a boat of any smaller displacement d time 


D\i2 
—_ to f= — 1 hour for each hour taken by boat of 
‘argest dimentions D, 























Examples. 
Re ea 
| | 8e5. 
3 ors, .| gd og 
S |p i;p\e| D\"!| BE-# 
alll a |S i(: Vig (3) (2856 
o ad d | § | Sion 
3 | | § | <a 4 
- § | | @ | @ sg 
2 | gs | Bou 
a a jatea 
lb. | | eq. f-. 
Quickmatch..| 10,450 | 1.000 1.000 695 1.000 | 0.0 
Cosette 10,080 | 1.035 | 1.023 680 1.003 0.3 
Lady Nan 9,184 | 1.1388 | 1.090 | 637 1.011 1.1 
Undine 1.145 | 607) 1.017 17 


8,512 | 1,225 
Norr.—Sail areas may be increased or diminished as considered 
expedient, if all are kept in proportion to the figures above. 

Colonel English’s covering letter to the above said: 
‘*T forward herewith the result which I think follows 
from Froude’s law,”... and added... *‘ It seems to 
me that a rule ought not to fetter design in any way 
beyond saying that a given weight of hull shall have a 
given propulsive power (determined by previous experi- 
ence) allotted to it,. . . and if this be done I think that 
the type of boat which is a compromise, but meets ordi- 
nary conditions, would be the result.” In replying I 
urged the necessity of not omitting L from the rating 
rule, and Colonel English, on the 14th inst., sent me the 
following addendum in order to meet this view: 

‘Tf the sail area be made proportional to (displace- 


1 
ment)* x Jength, and if LandJZ be the lengths of the 
two boats, then, as above, 





Vi \a(V Vx xB 
GPar es 
and 
R, _/D\3_1 
eC 
rT) d t 
hence 


(2)=(2 ie aq ae Lb 
v} a Db d l 
r 

Vi-(L\? 

% (+) : 


and the time allowance for a boat of displacement d; mea- 
sured as a proportion of the time taken by a boat of dis- 
placement D will be 
(zy 
t 

for any speed. 

‘* These alternative rules obviously coincide if the length 
Varies as (displacement)®, and the differences of sail area 
and time allowance under each practically balance each 


other, as may be seen by comparing the preceding Table 
of examp!es with the following : 


te) 











| | | { “@o 
| | | & og 
y ant |. ee 
~~ | | ~ | - 
3 | a | x ms ES3 
- a | als Ar |S. | ¢ lan i8is 
2 g — ais|;s|~— is og 
= SD a? |S lomo 
5 a = 1g ap 
ae a ia™ 
1b. ft. | | aq ft | 
Quickmatch 10,450) 25.60 | 1.000 | 1000 1.000 | 695) 1.000| 0.0 
Cosette .. 10,080) 24.46 | 1.012 | 1.042 1.055 | 659/ 1.010! 1.0 
Lady Nan .. 9,184| 22.97 | 1.044 1.110 1.159 | €00) 1027, 2.7 
Undine .| 8,612) 25.99 1,071 | 0.981 | 1.061 ra 0.995 | -0.5 
| | 


~The practical working of this time allowance is dis- 
played on the following Table : 














| | | { 
| | | | Time Allow- 
p\4| L ipp\s L| Sail |/[, \4| ance in Per- 
— (a) Gare (2) * T| Area. (+) | centage of 
| | | Quickmatch’s 
| | | Time. 
| | eq. ft. | 
Quickmatch } 1.000 | 1.060 1.000 696) 1.000 0.0 
Cosette .| 1.012 | 1.042; 1.055 659} 1.010 1.0 
Lady Nan..| 1.044} 1.110, 1.159 600} 1.027 2.7 
Undine ..| 1.071 0.981; 1.051 661) 0.995 | -0.5 
| | | Percentage of 
| Britannia’s 
| | Time. 
Britannia* | 1.000 | 1.000 1.000 | 10,400} 1.000 | 0.0 
Quickmatch | 8.180 | 3.460 11.00 945) 1.364 36.4 
Cosette ..| 3.218 | 3.629 11.61 896) 1.378 37.8 
Lady Nan ..| 3.320 | 3.842 12.75 816} 1.400 40.0 
Unaine..| 8.405 3.395 11.56 £00} £.358 35.8 











* D assumed as = 150 tons. 


Curiously enough, on September 4 I received a letter 
from an expert yacht designer, in which he advocated a 
rating rule with L and Band G as the variables—and an 
allotment of S ‘‘equal to twice the square of the cube 
root of the displacement expressed in pounds,” which is 
identical with the second part of Colonel English’s rule. 
In replying to Colonel English I pointed out that 
any rule depending on displacement would be very 
difficuls to work practically in the large classes, as it 
is essential to have the rating measured officially, 
vouchers by interested people not being acceptable 
by the competitors. The rule might work well in the 





small classes, where the boats can be weighed, but it would 


scarcely do to work these classes in separate and inde- 
pendent steps, by an arbitrary selection of D for the head 
of each class. We might fix upon 10 tons as D for the 
largest of the emall classes, and allot S for this class, 
Then, assuming that the next smaller class is 5 tons for 
D, the sail for this class should not be allotted as stated 
in Colonel English’s rule, part 1; but follow the law 


Ss, = Diy! x S... andif on trial this gave either too 


little or too much for S,, then S should be adjusted. In 
short, all the small classes should have a sail allotment 
conforming with the law, not only in the class itself, but 
from 10 tons displacement downwards. Even if this were 
done, the rule could not be worked on the Solent, where 
we race under a by-law prohibiting time allowance for 
differences of rating. 

Moreover, the expulsion of L (that great speed-giving 
factor) from the rating will probably be regarded as too 
bold an experiment to warrant trial. 

[This objection has now been met by the addendum 
already given. | 

If L were introduced, Colonel English’s proposals might 
be modified thus: ‘ 

Rating (linear) = 2 + */dieplacement ang § limited to 

: constant 
(displacement) *, 

Thia seems to me to be far safer than allowing S to vary 
asL x 4” D; but I must say that I prefer Mr. Herre- 
shoff’s rule as being far simpler, and more easy to work. 

This, however, does not in the smallest degree detract 
from my admiration for the ingenuity and ability with 
which Colonel English has demonstrated the relation of 
speed and displacement in boats of the present type. 

One word more. It should be noted that his suggested 
system of allotting time for differences of rating is ex- 
pressed in terms of the time taken to complete the 
course by the boat of largest rating. 

Thus, if a boat were racing against another of half her 
displacement and same type, 


1, 
()’ *_1 would = 0.106, 


and the smaller boat would get 10.6 per cent. of the time 
taken by the larger boat to complete the course, as her 
time allowance. Mr. Benzon and the Danish Yacht 
Club might look into this, as it looks like a considerable 
advance on a multiplicity of time scales, the selection 
from which depends on a twiddling anemometer. 

Yours truly, 


Southampton, Sept. 15, 1896. J. T. Buckni.y, 





THE EXAMINATION FOR IRISH COUNTY 
SURVEYORSHIPS. 
To THE EpiToR OF ENGINEERING. 

Sir,—As you have devoted considerable space lately to 
the consideration of technical posts under Government 
service, perhaps it may not be out of place to draw the 
attention of the authorities and of your readers to the 
prospects and examination for Irish county surveyors, 
for which several examinations have recent]y taken place. 

Though these appointments are not civil service ones, 
the competitions under which the body is recruited are 
always held by the Civil Service Commissioners, the 
county surveyor being an official of the grand jury, which 
corresponds to the English county councils, he being paid 
out of county rates, and not out of Imperial revenues. 
His duties are varied and responsible, and briefly consist 
in looking after the roads, bridges, court houses, &c., of 
his area, and drawing up technical reports of the works 
performed for the road sessions and assizes, his berth cer- 
tainly not being a sinecure. The salary ranges according 
to the county, which in Ireland are divided into first, 
second, and third class, with corresponding rates of 600/., 
500/,, and 400/. per annum, the successful candidate be- 
ginning in the lowest grade, and rising to the upper as 
vacancies occur. The one great drawback in the case of 
transfer from one county to another is that the time 
served in the previous shire does not count towards pension 
in the latter. The selection and transfer rest with the 
Lord-Lieutenant. This is an anomaly the surveyors 
would like to see remedied. . 

But the greatest grievance under which these gentlemen 
suffer is that there is no allowance for travelling, and’ the 
injustice of this will be seen when it is reflected that 
frequent inspections are absolutely necessary for the 
proper maintenance of the roads and highways, as 
well as for the due performance of other works. This 
means that a surveyor is out of pocket from 50/, to 100/. a 
year, according to the extent of his district. It would 
seem desirable—in fact, only a matter of justice—that 
they should be granted sums of, say, 100/., 75/., and 50/. 
for this item for first, second, and third class counties re- 
spectively. Perhaps the Lord-Lieutenant will kindly see 
his way to remove this source of apparent ill-treatment, 
bearing in mind that all other civil engineers, both in 
private and Government employ, are granted allowances 
for travelling in addition to their strict professional 
fees, and also remembering that the Grand Jury Acts 
were passed in 1838, when modern ideas regarding fre- 

uent inspections of works were not thought of, nor when 
the county had so many requirements on the time and 
skill of its technical adviser as at present. 

It is, however, to the examination itself that I would 
wish to draw particular notice. The regulations state 
that the candidate must be between the ages of 26 and 40, 
and that he will be required to show that he has been 
engaged in the practice of his profession on — 
works for a considerable time, and is otherwise of qualified 





professional training. The following is the programme of 
this examination : 
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Part I, 
Marks. 

Mathematics—including geometry, tri- 

gonometry, algebra, differential and 
integral calculus, and geometrical optics 100 

Mechanical philosophy—including statics 

and dynamics, emilee and hy- 

draulics, pneumatics, and heat as a 
source of power ... es a ne 100 

Experimental science—including inor- 

ganic chemistry, heat, electricity, and 
magnetism ... Soe eae a a 100 
Geology and mineralogy ... 40 
340 

Part II, 

Strength and other properties of 

materials, and the calculation of 
stresses and strains wa we 100 
(A) Railway and canal engineering 140 

(B) Marine engineering—including har- 
bour, dock, sea, and reclamation works 140 

(C) Hydraulic engineering — including 
water supply, sewage, and irrigation 140 

(D) County works—including architec- 
ture, roads, drainage, and river works 140 
1000 


The above to includes desigas, estimates, specifications, 
and mechanical contrivances, as well as some practical 
experience, about which latter, however, the Commis- 
sioners do not seem to be too particular. 

The average number of candidates for examination 
seems to be only about 12. Why? Because the test is 
absurdly severe, the severest held by the Civil Service 
Commissioners. It is mainly a theoretical ordeal, only 
suitable for university graduates in engineering, and quite 
unfit for trained civil engineers, whose strength chiefly 
lies in practical work, combined, of course, with the 
essential book knowledge. A glance at the published 
examination papers will prove my contention. Ib will be 
seen that Part I. consists entirely of the higher mathe- 
matics and sciences, the questions in which are of a very 
advanced character, and which would appear to be 
framed for a high-flown Master of Arts rather than for 
the civil engineer of average attainments. The candidate 
must first pass in these before he can present himself for 
Part If. This second portion comprises the really prac- 
tical part, but it will be observed that though these sub- 
jects are the most useful, the works do not advance in 
equal ratio; and in erder to have any chance of success, 
the student must bea greater theorist than he is practical — 
the reverse of that expected in every-day practice. Again, 
Part II. includes railway and canal engineering, harbourand 
dock engineering, water supply, sewage and irrigation, 
roade, drainage, river works, &c.—in short, the whole com- 
pass of civil engineering in all its branches ! Could more be 
expected of an Admirable Crichton? Is not the demand 
for this comprehensive sweep of civil engineering the 
height of absurdity, and how is it possible for the student 
to have more than the merest smattering of all these 
diversified subjects? No youth learns, or even attempts 
to learn, the whole circle of civil engineering in any office, 
for he is apprenticed to one branch alone—to a harbour 
and dock engineer, to a railway engineer, or to a water 
works engineer, &c., as the case may be, and anything 
else he knows he has picked up from books. Surely, 
all these subjects are nob required of a county sur- 
veyor, who has got nothing to do with the railways, 
canals, or harbours of his county, which are looked after 
by the engineers of their respective companies or boards. 
And, to puta cap on this boggart, the all-important subject 
of surveying and levelling is entirely omitted!! ‘his 
for a county surveyor! I wonder who formulated this 
strange examination in the first instance, and why these 
anomalies have been permitted to continue. Although I 
am far from wishing to lower the standard of qualitica- 
tion, yet one cannot help thinking that a more moderate 
and practical tes) would be much more suitable for the 
situation in question, and would attract a larger number 
of candidates, the keener rivalry among whom would 
attain the desired result far better than a feeble competi- 
tion among a few university candidates, whose practical 
experience is often of the mostlimited character. ‘‘ Jack 
of all trades and master of none” is an old motto, the 
truth of which is obvious, and I once knew a university 
B.E,. who had been recommended for honours in sur- 
veying, yet this gentleman never had a theodolite in his 
hand, and laughingly admitted that a practical applica- 
tion would floor him. It is well known that the 
engineering graduates of the Royal University of 
Ireland and of Trinity College, Dublin, invariably 
pull off the vacant places in this trial, though perhaps 
their real technical knowledge is far behind the candidates 
who were unable to take a higher position, because, it may 
be, they could not fathom the differential calculus, or 
failed to assign t6 their respective formations such fossils 
as the Gruphwa incurva, Khyncvonella acuminata, &o., or 
even were so stupid as to know nothing about the optical 
parts of an astronomical telescops fitted with a Huyghens 
eye-piece or how achromatism was thereby secured. 
Indeed, it has been said that it is no disgrace to fail in 
this examination, yet it would be much more satisfactory 
to amend the system so that it would be acceptable to the 
majority rather than to a very limited minority, and the 
gain would be undoubtedly on the side of the Irish coun- 
ties in winning a better class of all-round men. With this 
object in view I would venture to suggest the following 
revised programme of examination ; 


Parr I, 
; Marks. 
Mathematics, Euclid (I.-IV.), algebra | 


(including quadratics), and trigono- 


metry (to solution of triangles) ae 100 
Mechanics, hydrostatics, and pneumatics 100 
Electricity and magnetism << 100 
Geology bs ai =e 40 
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Part II. 
Roads, bridges, and land drainage Ses 500 
Sanitary engineering (including house 
drainage, sewage disposal, water sup- 

ply, ventilation, heating, and lighting) 300 
Surveying and levelling a om 200 
Building construction and architecture... 200 
Materials, workmanship, tools, and plant 200 
Theory of construction (stresses)... ses 100 
(jaantities and estimating... a cee 100 
Chemistry and mineralogy of building 

materials a x ae a 60 

2000 


It will be noticed that the above programme lays far 
more stress on the really useful subjects, while the purely 
theoretical ones have been reduced to a minimum. Sur- 
veying and levelling, and quantities and estimating, have 
been introduced, while the quite useless heads of railway 
and canal engineering, marine engineering, and hydraulic 
engineering, &c., have been eliminated. A larger propor- 
tion of marks is given for Part II, than Part I., so that 
the engineer who really knows his business has a better 
chance of showing his professional grasp and power than 
is at present the case. Now that the way has been 
pointed out, perhaps the Lord-Lieutenant and the Civil 
Service Commissioners will make the much-needed reforms 
in this branch of the public service. 

. IRISHMAN. 








- & ALADDIN’S LAMP.” 
To THE Eprror oF ENGINEERING. 

Sir,—Only 10 years ago the population of West 
Australia was under 40,000, and its revenue was repre- 
sented by the modest sum of 388,564/. It was in this con- 
dition of affairs, in the year 1886, a railway was con- 
structed, on the land-grant system, from Albany to join 
the Government line, and connect Perth, the capital, with 
the outer world. The population of that colony is now 
123,000—a threefold increase; the revenue during the 
past year has been 1,858,634/.—increaeed fivefold; the 
present indebtedness is at the rate of 367. per head, or 
about 4,500,0007. 

In the light of these figures, it is interesting to follow 
the Premier, Sir John Forrest, in his speech, delivered on 
July 21, when introducing to the Legislative Assembly 
the proposal to borrow 2,500,000/. to carry out a bold 
scheme for supplying the Coolgardie district with water. 

The scheme is to construct a reservoir on the Helena 
River, in the Darling Range, with a concrete dam 100 ft, 
high and 650 ft. in length. This will hold up the water 
for a distance of seven miles; the storage capacity is 
computed to be 4619 million gallons, of which 3330 
million gallons will be available for supply. The water- 
shed comprises 350,000 acres, over which area the annual 
rainfall is assumed to be 20in.; other smaller reservoirs are 
to be constructed at intervals along the pipe track, which 
is to follow the railway line to the goldfields. 

Provision is to be made to pump a supply of five million 
gallons a day to Mount Burgess, a distance of about 
330 miles, and at a height of 1350 ft.; this is to be effected 
by a series of pumping stations, eight in all, with a lift of 
300 ft. or so at each, making the total height to which the 
water is to be raised, including frictional head, over the 
whole length of rising mains, 2500 ft, 

From a service reservoir on Mount Burgess the supply 
is to be distributed by gravitation in 12-in. pipes, 

In the estimated cost the following items appear: 
90,000 tons of 30-in. steel pipes, 1,470,000/. (167. per ton), to 
which is to be added for carriage 140,000/. ; laying pipes, 
jointing, &c., 220,000/.; reservoirs, 300,000/.; distributing 
mains, 100 miles, 170,000/.; pumping engines and sheds, 
200,000/. The annual working expenses are put down at 
75,000/.; this includes interest and sinking fund. Main- 
tenance is put at 45,0007. The cost of pumping, 5,000,000 
gallons daily, 109,000/.; general administration, 16,000/.; 
making the total annual expenditure 320,000/. The re- 
venue is to be obtained from the sale of 1825 million 
gallons at 3s. 6d. per thousand. It is estimated that by 
supplying the railway with water, a saving of 120,000/. 
will be effected in working expenses per annum. 

The present population of the Coolgardie district, for 
which this enormous expenditure is contemplated, is 
stated to be 40,000. It is assumed that, at the rate of 6d. 
per head daily, the present requirements of this com- 
munity in water cost 360,000/. per annum; the same 
quantity, if supplied by this scheme, will cost 10,000/. 
But with an increased supply at a cheap rate, compara- 
tively speaking, the consumption will, of course, be very 
much greater, and the great obstacle in the way of de- 
veloping this vast auriferous area, described as the 
greatest and richest in the world, will be overcome. 
Truly it may be said, ** Gold works wonders, ” 


ours, 
Leeds, September 2, 1896. C. R. Fenwick, 





THE LOSS OF THE 8.8. ‘‘ DRUMMOND 
CASTLE.” 
To THE EpirorR oF ENGINEERING. 
Sm,—A letter in your issue of September 4, over the 





signature of ‘* Delta,” was much tothe point. May I call 


| attention to what I fear may sometimes be a contributor 
cause to the sudden sinking of passenger steamers ? 








refer to lower deck scuttles. Of late years there has been 
a tendency to introduce more light and ventilation on 
lower decks ; larger scuttles, and more of them, are fixed 
sometimes much too near the water line. Granted a 
collision in fine weather with a calm sea; arent in the 
bottom, and in a few minutes these lower deck scuttles 
are awash with the water. Admit that there are 20 or 30 
scuttles of 9 in. or 10 in. diameter on each side of the 
vessel, and it is easy to calculate the number of tons of 
water that will pour in, with an increasing ratio as the 
ship sinks lower and lower, and though the rate of sink- 
ing may only be accelerated by a couple of minutes, such 
2 minutes may mean a sad addition to the death-roll, 
Would it not be wiser, even at the sacrifice of some com. 
fort, to put up with fixed lights instead of hinged scuttles, 
and provide some additional mechanical ventilation? 
Possibly in the Drummond Castle all scuttles would be 
closed, as the weather was dirty, but ‘‘ Delta” is speaking 
on the question generally and under varied circumstances, 
and I pen these few lines in the same sense. 


Yours obediently, 
London, September 9, 1896. Lower Deck. 





To THE EDITOR OF ENGINEERING. 

Srr,—In EncrIneeRine of September 4 I notice a letter 
in reference to the above from ‘‘ Delta,” who suggests as 
a safeguard against similar casualties that the lower, or 
orlop, deck of a vessel shall be made water-tight, so as to 
prevent water getting into the hold, and to which, he 
states, there is no practical obstacle, and he invites the 
opinions of other readers of ENGINEERING on the subject. 

In response to this appeal, I beg to say that I arrived 
at a similar conclusion a good many years ago, and at the 
time when the special feature of the armoured deck below 
water line was being introduced into the construction of 
our men-of-war. I sent my ideas to Lord G. Hamilton 
(October 22, 1888), who, however, failed to see the utility 
of what I proposed. I still think, however, that what 
was suggested would meet the case of any vessel injured 
in the same way as the Drummond Castle. For your in- 
formation, and as of possible interest to your readers, I 
will give a sketch outline of my suggestions, and which I 
lately sent to Sir Donald Currie, but have not had any 
acknowledgment of same: 

1. I proposed that the several water-tight compart- 
mants should be accessible only from the deck above them. 

2. That the main hatchway to same should, as a normal 
rule, be kept closed, and for convenience of access, if need 
be, a small manhole to be provided, with hinged cover, 
in a small cabin built up against the bulkhead from this 
lower deck to the one above it. The door of this to open 
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inwards, and which, as well as the manhole cover in the 
deck floor, to be air-tight when closed, and capable of 
being secured against a strain of compressed air from below 
(as also the main hatchway cover). 

8. Powerful air-compressing machinery to be provided, 
as part of the vessel’s equipment, and a large reservoir 
also, kept constantly charged with compressed air, of 
—— atmospheres, in readiness for instant use, through 
service pipes to each water-tight compartment, branching 
from an air main reaching from stem to stern. Sentries to 
be posted at the manhole cabins with definite instruc- 
tions, 

4, A pipe to be provided in each compartment reaching 
from a sump in the bottom of the hold, upwards, and dis- 
charging over the bulwark of upper deck. A valve on 
same to be provided at A (see sketch) and kept closed as a 
normal rule. 

Assuming a hole knocked in the bottom of one or two 
compartments, the water rushing in would thus be dealt 
with. The main hatchway being already eafely closed, the 
sentry or sentries would instantly closeand secure the man- 
hole covers also, and the compressed air also from the re- 
servoir turned directly into the damaged compartments 
through their respective service pipes from the air main 
(the valves for effecting of which to be operated, say, 
from the upper deck). The effect would be to convert 
each compartment so treated into a diving bell, as it were, 
and the water expelled through the rent by which it had 
entered. The air-compressing machinery was to be so 
arranged as to go to work directly any demand was made 
on the quantity in reservoir, and keep the supply constant 
and of the required pressure. << 

Assuming that any water should still remain in the 
bottom of the hold, as soon as the valve A was opened, 
the air — would instantly discharge it over the 
ship’s rail, and, as soon as this was done, the valve would 
ba closed again, to stop the escape of the air. 

For examining the injury in the ship’s bottom, and 
repairs, the fitter would enter the (airlock) cabin in which 
was the manhole through which he had to descend, and 
closing himself in, would establish a uniformity of air 





pressure between the cabin and the compartments below, 
and could then open the manhole and descend by means 
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of the step irons fixed on the bulkhead, into the damaged 
compartments, which would be clear of water, and in 
which later on the necessary temporary repairs could be 
effected, until the vessel was docked and completely 
aired. 

“rack appeared to me as a preferable alternative to 
ordinary pumping, which is practically constantly letting 
the sea into the ship, and as constantly striving to pour it 
over the side, whereas the air pressure simply pushes the 
water oub and afterwards prevents its ingress. As a 
supplementary precaution, ordinary pumps might beadded 
to the vessel’s equipment, but so arranged for their work 
as not to interfere with the air pumping. 

Trusting that the importance of the subject will induce 
you to find room for what I have written in your influen- 
tial journal, and that the crude idea I have sketched may 
be utilised for the public benefit, and prevention of ship- 
wrecks in future of the Drummond Castle type, 

I remain, dear Sir, very faithfully yours, 
. H. R. Rosz, 
8, Derby-road, Wrexham, September 10, 1896. 





SPEED CONTROL IN MODERN 
STEAMERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—In the Proceedings of the U.S. Naval Institute 
there is an article on the above subject by Lieut. M. L. 
Wood, of the U.S. Navy, in which he states: ‘‘The 
primary object of the working of the main _ engines 
directly from the deck is increased efficiency. Time will 
be saved by its use, as wellas the elimination of the 
chance of accident from misunderstanding or faulty 
execution of signals. Such mistakes have happened with 
the best men at the throttle, and may happen again. 
There might occur a critica) moment when the safety 
or destruction of the vessel would depend on the handling 
of the engines promptly.” ‘‘ This suggestion of automatic 
working of the engines of a vessel of war from the deck 
is intended to increase the efficiency of the vessel by 
quicker handling of the engines, by the elimination of 
chances of human error in carrying signals into execu- 
tion, and by allowing those on watch in the engine-room, 
when under way, freedom to inspect bearings, or detect 
imperfections in the working of the machinery in time to 
take steps to prevent accidents or delays.” 

The moral of all this is that the time has arrived for 
the full adoption of the system I have advocated during 
the last five years in your esteemed journal—screw pro- 
pulsion by non-reversing engines, and reversing propellers 
simultaneously and automatically controlled from the 
conning towers, bridges, deck, crow’s-nest, fighting tops, 
or any or all parts of any vessel. My system not only 
provides in the simplest and safest manner for all Lieut. 
Wood considers desirable to meet the exigencies of modern 
warfare, but it also enables the screws to be suited to the 
engines and vessels, and to their circumstances and sur- 
roundings at any time. I need hardly repeat that this is 
— of accomplishment by fixed propellers of any 
orm, 

And my system also not only does not add to, but en- 
tirely does away with all the intricate paraphervalia— 
very liable to damage when in stress of ‘‘ action ”—for re- 
versing the engines, shafts, and screws ; which reveraal, 
change of direction of stress, and waste of time and 
“energy” is by my system happily rendered and proved 
to be quite unnecessary. Also the running inertia of the 
main shafting and of the screws may be employed to re- 
verse, &c., the angle of the propeller blades (only), and 
thereby alter the speed or direction of motion of nothing 
but the ship ; and this by merely moving a handwheel or 
telemotor, a valve or an electric switch, or sliding a clutch 
along a countershaft, with instant effect from any part of 
the vessel and engine-room—the ‘‘power” also being 
simultaneously and automatically suited by the gearing to 
the angles of the blades of either screw, both when the 
pitch is being altered, and when the blades are being 
quickly turned for reversal. 

As Lieut. Wood finally says: ‘‘It”—7.c., manipulation 
=m the deck—‘‘is bound to come, and the sooner the 

atter,” 

Rosert M'Guiasson, Hon. Mem. Inst. Mar. E. 

39, Dagnall Park, Selhurst, London, S.E., 

September 15, 1896. 








GOODMAN’S HATCHET PLANIMETERS. 
To THE Eprtor oF ENGINEERING. 

Str,—Judging from the letters in your issues of Septem- 
ber 4and 11, both Mr. Scott and Captain Prytz seem to be 
much concerned about the scale of my planimeter. With 
the hope of easing their troubled minds, I will tell them 
in confidence that my scale is not constructed for circles 
only ; hence the ‘Goodman correction” is not ‘ totally: 
illusive.” For the purpose of explaining the principle of 
the corrected scale, I usually use the circle simply on 
account of its convenience as an example, but do not 
correct the scale by it. 

I have, moreover, examined the theory of the instru- 
ment very closely, and made many thousands of measure- 
ments with it, and strongly suspect that I could show 
€ven my critics a few wrinkles. 

have very good reasons for using the ‘‘bad form” of 
tracing points [ do, and I think I know what I am about. 
happen to have one of Captain Prytz’s planimeters, 
which I can quite believe may have been made by a 
country blacksmith ; for my own part, though, I prefer 
aving mine made by a mathematical instrument maker, 
for, curiously enough, I find that the latter usually works 
More accurately than the former. Possibly in Denmark 
things are different. 
Practical men have no time to waste in calculating the 


the area of. They want an instrument which gives a 
close approximation to the truth, without any calculation 
whatever. Such is mine. Let those who doubt get one 
and try for themselves, 
JOHN GOODMAN. 
The Yorkshire College, Leeds, September 14, 1896. 








LEONARDO DA VINCI’S HYGROMETER. 
To THE EpiToR oF ENGINEERING. 

Srz,—Ib is extremely interesting to learn from Mr. 
Iskar Walzel that the little device for weighing which I 
brought to your notice was in practical use 400 years ago. 
I see in Maunder’s “‘ Biographies,” that of all Da Vinci’s 
numerous writings only one, a “Treatise on the Art of 
Painting,” has been published. Your Austrian corre- 
spondent has therefore, I presume, found the sketch and 
description he gives in some rare manuscript. 

I may say that where extreme sensitivity through a 
small range is desirable, it is better to rearrange the 
apparatus as shown in the following sketch, which depicts a 
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small instrument I made in a few minutes from some pieces 
of wire, a little sheet lead, and a wooden batten. With a 
pan weighing 112 grains, a batten 134. and a constant 
weight of 437 grains, I got a deflection of 78 millimetres 
for 3 drachms, or 180 grains... and a deflection of 
nearly 1 millimetre for every 2 grains in the first 30 grains, 
which gave 14 millimetres deflection. With a more care- 
fully made instrument, and a smaller fixed weight, say 
+ ounce instead of 1 ounce, I am sure that 4 grain or even 
+ grain in the pan would give a readable deflection. 
Yours truly, 


J. T. BuCKNILL. 
Thornfield, September 12, 1896, 





EDWARDS’ AIR PUMP. 
To THE EprTor oF ENGINEERING. 

Sm,—In consequence of my having to leave town on 
basiness, I purpose to defer my reply to ‘‘ Senex’s”’ letter 
until next week. 

I am, Sir, yours faithfully, 
Frep EDWARDS. 

62, Bishopsgate-street Within, London, EC, 

September 15, 1896. 





MODERN FOUNDRY PRACTICE. 
To THE EDITOR OF ENGINEERING. 

Srr,—Your correspondent, Mr. J. L. Dexter, has 
known of some cupolas that burned a ton of coke for 
every ton of iron melted. He has, therefore, seen some 
exceptionally bad management in the working of cupolas. 
I cannot believe that such a waste of fuel was due to the 
form of the cupola. The charging must have been done 
very ignorantly or carelessly. Perhaps an accumulation 
of evils contributed to this large expenditure of coke 
—a badly constructed cupola with too low a charging 
door, an imperfect blast, a hard grade of iron, a bad 
quality of coke, as well as bad management. In contrast 
with this, the economy which Mr. Dexter has been able 
to effect with a cupola only 18 in. in diameter may be due 
to conditions in all respects the reverse of the above. But 
it is only a little better than what I said was quite prac- 
ticable in good average practice. Better results can be 
obtained with a soft grey iron, a good blast, and a good 
quality of coke. 
Referring to ‘* Theta’s” letter, I am not aware that a 
Siemens gas furnace has ever been used for the melting 
of ordinary castiron. I fearit would be rather an expen- 
sive way of melting for foundry purposes. The gas fur- 
nace would, however, like the reverberatory furnace, 
probably improve the quality of the iron. The latter 
part of this letter is not quite intelligible to me. The 
difference in power required for the machining of cast 
steel and wrought iron cannot be attributable in any 
way to the difference of temperature in production. For 
wrought iron is nob produced by ‘‘ melting,” as steel is. 
I am nob in favour of allowing melted iron to cool much 
before pouring. My experience teaches that melted iron 
can hardly ever be used too hot, except for the severity 
of its action upon the mould. The hotter the metal is 
when poured, the sounder and stronger is the casting 
likely to be; but its appearance will be rough compared 
with a casting made with dull metal. 

Iam, Sir, yours, &c., 

Tue Writer or “ Mopern Founpry Practice.” 

September 15, 1896. 





RAILWAY ACCIDENTS AND CONTINUOUS 
BRAKES. 
To THE EpiTor oF ENGINEERING. 
Sir,—A single example will suffice to render clear the 
persistent misrepresentation in which your correspondent 
Mr. Macdonald indulges. 
Pages 1 to 5 of the official report on the New South 





mean square of the radii of all the figures they require 


Wales trials of 1891, signed by the majority of the com- 


missioners, set forth their observations and conclusions 
in favour of the rapid auto-vacuum brake. On page 6 
appears the table of stops made, showing that, under equal 
conditions, the rapid Westinghouse was “well beaten ” 
by its rival. This is plain to all who can read the Queen’s 
English; Mr. Macdonald’s round assertion of Westing- 
house superiority in these trials is thus a perversion of 
fact, and one cannot but think that a good cause would 
not need the aid of such sorry expedients. 

His abuse of myself is rather diverting, while his mar- 
vellous assertion that the Westinghouse automatic brakes 
can partially release the blocks after being fully applied, 
is such an eloquent commentary on his own hapetedys (!) 
of brakes as to need no further embellishment from me. 

French, Swiss, and American engineers will regret that 
they had not the benefit of his valuable counsel ; the first two 
when they adopted the Westinghouse-Henry arrangement 
for use on the heavy inclines of the Paris, Lyons, and 
Mediterranean and Gothard Railways, the latter in fitting 
the clumsy device yolept ‘‘retaining valve,” devised by 
the Westinghouse Company to palliate the defect in their 
apparatus to which I have alluded. 

T have nothing to add to my previous answer re adop- 
tion of the rapid auto-vacuum brake, and remain, Sir, 

Yours faithfully, 

London, September 13, Novoyr VREMYA. 

[We can publish no further correspondence on this 
subject.—Ep. E.] 





AN OVERHEATED BOILER FIREBOX. 
To THE EpiTor oF ENGINEERING. 

Sir,—I inclose a photograph of a comparatively new 
vertical boiler, the furnace of which was lately burned in 
the colliery district of Bengal. As this is the worst case 
of a burnt firebox that has come to my notice, it may be 
of interest to your readers if it can be reproduced in 
ENGINEERING ; it also serves as an example of the damage, 




















apart from the danger, that may result from neglect. The 
boiler was in charge of a native fireman, and he left the 
boiler on some pretence, and on his return found it in the 
condition represented, all the water having evaporated : 
this I think was fortunate, for had he attempted to refill 
the boiler when in the condition represented he would 
most likely have caused an explosion, 
Yours faithfully, 
C. A. Watsu, A.M.I1.C.E., 
Vice-President Boiler Commission. 
Office of the Commissioners for the Inspection of Steam 
Boilers, Bombay, August 13, 1896. 





MorecamBe.—The Morecambe District Council has 
accepted the offer of the Morecambe Tramway Company 
to lease, at a rental of 150/. per annum, a tramway pro- 

sed to be laid by the council from East View to Bare. 

he council has also resolved to borrow 26,000/. upon the 
security of the general district rate, for the purpose of 
purchasing the plant and machinery of the Morecambe 
Electric Light and Power Company, Limited. 


CaTaLocurs.—Messrs. Alley and Maclellan, of the Sen- 
tinel Works, Polmadie, Glasgow, have sent us a copy of 
their new catalogue of light-draught steamers, containing 
illustrated descriptions of a vast variety of this type of 
craft. Sidewheel, sternwheel, and screw steamers are all 
dealt with in turn. In some cases the draught is as little 
as 15 in. in a boat carrying 50 passengers and steaming at 
10 miles an hour.—We have received a copy of the new 
illustrated catalogue relating to fixed and portable rail- 
ways, issued by Mr. Arthur Koppel, of Dorotheenstrasse 
No. 32, Berlin, N.W. Fine engravings are given of plants 
erected in various quarters of the globe.—The Baldwin 
Locomotive Works, Philadelphia, in conjunction with the 
Westinghouse Electric and Manufacturing Company, of 
Pittsburg, Pa., have undertaken the construction of 
electric locomotives, and have issued an illustrated cata- 
logue describing the principal types built, as well as 
giving some account of the general theory of the electric 
motor. The pamphlet in question is excellently printed, 
and illustrated with finely executed engravings.—Messrs, 
A. Vandam and Oo., of 39, Victoria-street, London, S, W., 
have sent us a copy of their new illustrated catalogue of 
electric light fittings and accessories. The various items 
are fully priced.—In a pamphlet irae | issued, Messrs, 
Simpson, Strickland, and Co., Limited, of Dartmouth 
and Teddington-on-Thames, give particulars of the many 
types of steam yachts and launches they are prepared to 
supply. The Kingdon engine is also fully dealt with; 





the explanations are clear, and the illustrations numerous 
and carefully printed, 
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LAUNCHES AND TRIAL TRIPS. 


Messrs CARMICHAEL, M‘LEAN, AND Co., Greenock, 
launched on the 7th inst. a finely modelled and powerful 
screw tug for the Delagoa Bay service of Sir Donald 
Currie’s mail steamers. The dimensions of the vessel are 
as follow: Length, 65 ft.; breadth, 13 ft.; and depth 
moulded, 7 ft. 3in. This being the firat launch of the 
new firm, there was a large attendance of spectators. Oa 
leaving the ways the new tug was christened Louren¢. 
The Louren¢) will be supplied by Messrs. Kincaid and Co. 
with compound surface-condensing engines, the diameter 
of cylinders being 10} in. and 21 in., with a piston stroke 
of 16in. The boiler is 7 ft. 9 in. in diameter by 8 ft. in 
length, the working pressure being 110 lb. 





Messrs. Joseph L Thompson and Sons, Limited, of the 
North Sands Shipbuilding Yard, Sunderland, on the 7th 
inst. launched the s.s. Huron, built to the order of the 
Mercantile Steamship Company, Limited, London, this 
being the eighth vessel built by Messrs. Thompson to the 
order of this company. Her principal dimensions are: 
Length between perpendiculars, 325 ft.; breadth, extreme, 
44 ft. 6 in.; depth, moulded, 22 ft. 2 in. The vessel is 
built to the partial awning deck rules, and is designed 
to have a carrying capacity of about 4600 tons with 
Lloyd’s summer freeboard. Her engines and boilers will 
be fitted by Messrs. Thomas Richardson and Sons, 
Limited, of Hartlepool, the cylinders being 24 in., 38 in., 
and 64 in. in diameter by 42 in. stroke, with two large 
multitubular boilers working at 160 lb. pressure. 





The s.s. Tarret Chief, turret deck steamer, was launched 
by Messrs. William Doxford and Sons, Limited, of Sun- 
derland, on the 8th inst. She is owned by Messrs. 
Petersen, Tate, and Co., Newcastle. 





The Prince George, battleship, carried out her eight 
hours’ natural draught trials at Portsmouth on the 80h 
inst. The engines, which were supplied by Messrs. 
Humphrys, Tennant, and Co., are identically similar 
to those fitted in the Hood, Royal Sovereign, Repulse, 
and Empress of India. Each of the twin screws is driven 
by an independent seb of engines, with three vertical 
cylinders, of collective power of 6000 horses, giving an 
aggregated indicated horse-power of 12 000 with forced 
draught and 10,000 with natural draught. The high- 
pressure cylinder has a diameter of 40 in., the inter- 
mediate cylinder 59 in., and the low-pressure cylinder 
88 in., and the length of the stroke is 4ft.3in. There 
are 32 furnaces, and steam is supplied from eight cylin- 
drical boilers, which are capable of carrying 150 1b. of 
pressure p3r square inch, ‘Che total heating surface is 
24,400 square feet. The main condensers have a total 
cooling surface of 13,500 square feet. The ship is lighted 
by electricity. Brotherhood’s compound double-acting 
engines coupled direct to a Siemens ironclad dynamo 
will farnish 600 amperes and 80 volts at a speed 
of 300 revolutions per minute, with a steam pres- 
sure of 100 lb. to the equare inch. During the 
trial the ship ran as far as Eastbourne to the east and 
St. Catherine’s to the west. She was drawing 24 ft. 11 in. 
forward and 25 ft. 2 in. aft, and had 150.7 lb. of steam in 
the boilers, the vacuum being 25.7 in. starboard and 
25.5 in. port. With a mean of 97 revolutions a minute, 
the engines developed 10,464 horse-power, or 464 above 
the contract, the air-pressure in the stokeholds being 
0.44in. The speed registered by patent log was 16.52 
knots, and the coal consumption was 2.3 lb. per indicated 
horse-power per hour. Captain A. G. M‘Kechnie was ia 
command of the ship, Mr. R. H. Humphrys represented 
the contractors, and Mr. Bakewell watched the trial for 
the Admiralty. 





The French battleship Saint Louis was launched at 
Lorient on Tuesday, the 8th inst. The Gaulois is to take 
the water at Brest on October 6. Both these are sister- 
ships of the Charlemagne, of which a full description has 
already appeared. They have been built from the plans 
of M. Thibaudier, and the (raulois takes the place of the 
Henri IV., of which the name has been conferred upon a 
smaller coast-defence armourclad. The Saint Louis and 
her younger sister displace 11,275 metric tons, and are 
385 ft. 6 in. long, with 66 ft. 6 in. beam and 27 ft. 6 in. 
draught. Four 11.81-in. guns are coupled in closed turrets 
fore and aft (15.7-in. plating), worked either by hand or 
electricity, and there are ten 5.5-in. quick-firers, of which 
eight are in the battery, separated by bulkheads, and 
with 3 in. of steel for protection, and the others in sponsons 
on the spar deck, where also are eight 3.9-in. guns. On 
the superstructure and in the two fighting masts sixteen 
1.8-in. and eighteen 1.4-in. guns are mounted. Each ship 
has an end-to-end steel belt 6 ft. 7 in. deep, with a maxi- 
mum thickness of 15.7 in. amidships, surmounted by 3 in. 
of steel, and there are two steel decks (3.5 in. and 1.5 in.) 
severally at the level of the top and bottom of the main 
belt, the intermediate space being subdivided for coal 
storage. Three triple-expansio: engines, driving as man, 
screws, are supplied by 20 sets of Belleville boilers, wit 
a maximum of 14,000 horse-powar (forced draught), giving 
a speed of 18 knots. The extreme coal capacity is 1000 
tons. The Saint Louis was ordered to be put in hand in 
September, 1893, but she was not actually begun until 
later, and the end of 1899 is mentioned as the date of 
completion. Great preparations were made for a ‘‘ record” 
achievement in the building of the Gaulois. The order 
to begin work was issued on January 22 last, and she has 
been pushed forward very rapidly, but the launch is not 
to be confounded with the completion of the vessel. July, 
1899, is the date officially given for her delivery by the 
building yard. 





Messrs. Ropner and Son, Stockton-on-Tees, launched 





on the 9th inst. a steel screw steamer named Dunraven 
of the following dimensions, viz.: Length between per- 
pendiculars, 325 ft.; breadth extreme, 46 ft. 6 in.; depth 
moulded, 27 ft. The steamer has been built to the order 
of a Cardiff firm. She will be fitted with a set of power- 
ful triple-expansion engines by Massrs. Blair and Co., 
Limited. 

Messrs. Russell and Co., Port Glasgow, launched on 
the 10th inst. a steel screw steamer of 450 tons register to 
the order of Messra. E. A. Da Costa, Liverpool, for a 
sepger and cargo service 01 the River Amazon. he 
steamer is named Rio Affud, and will be supplied with 
two sets of triple-expavsion engines of 10 in., 16 in., and 
26 in. diameter by 21 in. stroke, by Messrs. Kincaid 
and Co., Greenock. 





The Ailsa Shipbuilding Company, Troon, launched on 
the 10th inst. a steel screw steamer named Priscilla, of 
the following dimensions: Length over all, 125 ft. ; 
breadth. 22 fo. 6 in. ; depth, moulded. 11 ft. 3in ; built 
for the Zillah Shipping and Carrying Company, Limited, 
of Warrington, for the coasting trade. She is to be fitted 
with compound engines having 16 in. and 33 in. cylinders 
and 24 in. stroke, by Megsrs. Muir and Houston. 


Sir Raylton Dixon and Co., Middlesbrough, launched 
on the 11th inst. three steel barges fitted for ocean tow- 
ing. These vessels have a deadweight capacity of 350 
tons at 8 ft., and are fitted with water ballast and other 
appliances to make them seaworthy. The same builders 
have also on the stocks an ocean barge of 1000 tons 
deadweight. These vestels are all of very similar con- 
struction to those which they built for a Dutch company 
in the early part of the year, the working of which has 
proved highly satisfactory, and it is probable that this 
system of conveying coal to foreign parts will be largely 
developed in the future. 





Messrs. Archibald M‘Millan and Son, Limited, Dum- 
barton, launched on the 11th inst. a steel screw steamer 
named Tehuantepec, of dimensions 215 ft. by 30 ft. by 
20 ft. 6in., builb to the order of Senor Don Domingo 
Abaunza, of Tobasco, which is a repeat of the Yucatan, 
launched by the builders last month. The vessel is 
intended for passenger and general carrying trade in the 
Gulf of Mexico. Accommodation is provided for 50 
first-class passengers, including saloon, smoke-room, &c. 
The machinery, which is on the triple-expansion prin- 
ciple, is being supplied by Messrs. R. Napier and Sons, 
Limited, of Glasgow. 





The second twin-screw steamer of the new fleep which 
Messrs Laird Brothers are building at Birkenhead for 
the City of Dublin Comyany, to carry out the new con- 
tract for an accelerated mail service between Holyhead 
and Kingstowa, was launched on Saturday, the 12th inst. 
The Leinster is identically the same as the Ulster, which 
was launched on Juns 27. Her length over all is 372 fo. ; 
breadth, 41 ft. 6 in.; depth at side to upper deck, 
29 ft. 3 in., height from main to upper deck, 8 ft. 8 in. 
She is of 3069 tons builders’ measurement, and her draught 
of water ready for service is 14 ft. 6 in. while her speed is 
calculated at 23 knots. She is built of steel, and has 10 
water-tight compartments, and it is asserted that the 
vessel would still be safe if the two largest compartments 
should get filled with water. 

The Tintagel Castle, asingle-screw steel steamer of 5600 
tons gross, was launched on Saturday, the 12th inst., from 
the yard of the Fairfield Shipbuilding and Engineering 
Company, Limited, Govan, for the Castle Mail Packets 
Company, Limited. The new vessel is 440 ft. in length, 
50 ft. in breadth, and 33 ft. in depth. The cargo holds 
are five in number, and will have capacity for about 6000 
tons of cargo, each hold having a separate hatch and 
double steam winches for quick despatch in loading and 
discharging. The main hatch is specially constructed to 
take in boilers and mining machinery of the largest 
dimensions, for 1ifting which a steel spar is provided, 
along with adequate gins and steel wire gear. The pas- 
senger accommodation is commodious, and will be ex- 
tremely comfortable, There are about 170 first and second 
class berths placed amidships, with dining saloons, draw- 
ing and smoking rooms for each class. A very large pro- 
portion of the sleeping rooms are fitted for two persons 
only, subdivision and ag A being specially aimed at. 
A few family cabins for four are also provided. The 
third-class passengers have the poop and after ’tween- 
decks entirely to themselves. A cold storage is provided 
for the provisions. The machinery is triple-expansion, 
with three cylinders and three cranks working at a high 
pressure from three tubular steel boilers. The shafting is 
of forged ingot steel, and the propeller is of bronze. The 
power developed will insure a regular speed to South 
Africa of about 13 knots per hour. 





The official trial trip of the new steamer India, built by 
Messrs. Caird and Co., Limited, Greenock, for the Penin- 
sular and Oriental Steam Navigation Company, took place 
on Saturday, the 12th inst. The India is a vessel of 8000 
tons gross register, with an indicated horse-power of 
10,000. She is 500 ft. in length, 54 ft. in breadth, and 

74 ft. in depth. The engines, which were supplied b 
Messrs. Caird, are on the triple-expansion principle, with 
four cylinders and four cranks. The boilers are fitted 
with Howden’s forced draught system, and the shafting 
is of Vickers steel. The various d appliances for the 
handling of cargo are worked by hydraulic power. The 
vessel has been fitted throughout with a complete elec- 
trical installation by Messrs. Siemens Brothers. The 
India is the largest steamer ever built at Greenock. She 





is intended for the mail and passenger service of the 
P. and O. Company, and has been placed on the Admiralty 
list of armed cruisers. She can in time of emergency 
accommodate fully 2500 soldiers. Her crew consists of 
from 400 to 500 persons, including stokers and engineers, 
The steamer has five decks — boat deck, promenade 
deck, spar deck, main deck, and lower deck. She 
is fitted up to accommodate 469 passengers—317 first-class 
and 152 second-class, The India is one of six steamers at 
present being built. Two of these—the Egypt and the 
Arabia—are being built at Greenock by Messrs. Caird, one 
—the China—by Messrs. Harland and Wolff, at Belfast, 
and another—the Socotra—by Messrs. Palmer, at Jarrow, 





The Prince George, battleship, carried out her four 
hours’ forced-dravght trials at Portsmouth on the 14th 
inst. She attained her contract horse-power of 12,000 by 
10 o’clock, and then steamed as far as Eastbourne, where 
she turned 24 hours later, and concluded the four hours’ 
run some five or six miles eastward of the Owers Light- 
ship. The draught forward was 24 ft. 9 ia., and aft 
25 ft. 3in, and the steam in boilers was 152.3 lb., the 
vacuum being 26 4 starboard and 26.3 port. The mean 
revolutions were 101.56 starboard and 101 93 por), which 
gave a mean indicated horse-power of 6104 starboard and 
6149 port, or a collective horse-power of 12,253, the con- 
tract of 12,000 horse-power being thus exceeded. The 
stokeholds were remarkably cool with an air pressure of 
1,2 in., and the speed by patent log was 18.3 knots, 





COLLISIONS AT PRESTON JUNCTION. —Oa the morn- 
ing of August 3 last a collision occurred between two 
passenger trains, resulting in the death of one passenger, 
serious injury to another, and slight injury to six others, 
while the rolling stock of one train was considerably 
damaged. At the scene of the accident—Preston Juno- 
tion, some two miles south of Preston Station—there are 
three lines, a down loop with ticket platform, a down 
main, and an up main line. A Lancashire and Yorkshire 
train was standing at the ticket platform on the down 
loop, while a West Lancashire train was signalled on the 
down main line, all the signals being off for the latter, 
The main line and loop signals are carried on a bracket 
post outside the loop line, the loop signal being lower 
than the other, and distinguished from it by a ring ; the 
post being only a few yards from the fouling point. Oa 
receiving a signal from his guard, the Lancashire and 
Yorkshire driver started, but immediately discovered that 
it was not his signal that was off. He applied his brake 
at once, but was unable to draw up in time, and his engine 
was caught by the West Lancashire train, with disastrous 
consequences. The sole cause of the accident was clearly 
the mistake of the Lancashire and Yorkshire driver, as 
the man candidly admits. In reporting on this accident 
Lieut.-Colonel Addison points out that while safety points 
in the loop line would have prevented this accident, yet 
they would introduce another element of danger as facing 
points, the loop line being used as a run-through line; he 
suggests, however, that if the company undertake to stop 
all trains at the ticket platform, then there would be no 
objection to such safety points. We cannot help think- 
ing that the Board of Trade is more frightened of 
facing points than experience warrants, for now that 
they are so well “locked” and ‘“ detected” there is 
by no means the danger that there was years ago 
when safety appliances were practically unknown. 
He would further like a rule made that guards are not 
to give a signal to start until the proper signal is lowered 
for their train. Such rule would certainly be most salu- 
tary. Lastly, the Government Inspector considers that 
it would be better if the signals were placed on separate 
posts, and, if possible, further away from the fouling 
point. The report concludes with the following state- 
ment, to which we should like to call the special attention 
of all railway engineers and general managers, as we have 
reason to believe that it is only too true: “It is feared 
that the requirements of the signal engineer are only too 
frequently overlooked or ignored until it is too late to 

roperly provide for them.” On the other hand, we 
believe that the status of the signal engineer has distinctly 
improved in the last few years. May it continue to doso! 
A few hours after the accident at Preston Junction on the 
August Bank Holiday there was a collision at Preston 
Station between a Lancashire and Yorkshire train and a 
light engine which was standing on the main line, and 
had been forgotten by the signalman, it being out of his 
sight. No one was seriously hurt, and nob much damage 
was done. As the block instrument in the cabin must 
have been standing at ‘‘ Train on line,” there was no call 
for any special appliance to remind the signalman of the 
fact of the section being blocked. The collision occurred 
late at night, and the light engine, which had been engaged 
in shunting operations for some hours, had only white 
lights at both ends. The driver acknowledged that he 
should have had a red light when on the main line, but 
excused himself on the plea that his fireman was inexperi- 
enced, and that he did not like to send him continually to 
change the lamps. Lieut.-Colonel Addison in his report 
calls attention to the fact that in the general rule book 
the rules in reference to the carrying of lamps when 
engaged in shunting operations are rather vague, and he 
considers that more definite regulations on this point are 
desirable for the future guidance of the Lancashire an 
Yorkshire Com + * servants. That there should be a 
distinction in the lights when on the main line, or ina 
sliding, seems to us quite right, so that the driver of 
approaching trains may at once ascertain by the colour 
or grouping of the lights, whether the main line is fouled 
or not; but, on the other hand, this entails a lot of chang- 
ing of lamps, especially with shunting engines, and is & 
duty which may be easily shirked or neglected. 
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TRUCK FOR ELECTRIC TRAMCARS. 
THE CANADA SWITCH MANUFACTURING COMPANY, LIMITED, MONTREAL. 
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WE illustrate on this page a form of truck for 
electric tramcars, of which large numbers have been 
constructed by the Canada Switch Manufacturing 
Company, Limited, Canal Bank, Montreal ; the truck 
was designed by Mr. K, W. Blackwell, the presi- 
dent and managing director of the company. The 
general construction is clearly shown in Figs. 1 
and 2, When lightly loaded the spiral springs carry 
the whole of the load, whilst as the number of pas- 
sengers increases the elliptical springs gradually come 
into play. The load from the spiral springs is applied 
to the axle through the intermediary of the under- 
hung springs shown, which thus serve to some extent as 
equalisers, The principal object in viewin designing this 
truck was to stop the rocking motion often experienced 
when a car body is much overhung. In practice it is 
found that a 21-ft. car body, having 5-ft. platforms at 
each end supported on this truck, runs absolutely 
steadily even when an excess load of a dozen passengers 
is crowded into the rear platform, the front platform 
being kept clear. There is thus a very unequal loading 
applied to the car, so that the test is a severe one. 
Curves of as little as 40 ft. radius are traversed with- 
out the slightest trouble. 





INDUSTRIAL NOTES. 

THE Amalgamated Society of Engineers has made 
another bound forward as regards the number of 
members, the total having reached 84,651, and the 
council is already anticipating the time when they 
will have to record 100,000, or six figures as the 
aggregate membership. Of the total there were, 
at the date of the last report, 6821 on the different 
benefits, as follows: On donation, 2244; on the 
sick list, 1761; on superannuation allowance, 2816. 
The total cost was 29561. 5s., or 93d. per member, 
per week, or only just over one-half the contribu- 
tons, exclusive of special levies, The levies alone for 
the current quarter are 2s. 6d., under five heads, one 
of which is a ls, levy for the superannuation reserve 
fund. The number on donation benefit has been kept 
up and increased by several small disputes, caused 
by innovations which were resisted. The condi- 
tion of trade continues good, even better than the 
returns seem to indicate, for while 156 of the home 
branches return trade as good, some 266 return it as 
being only moderate. Let us look at a few figures 
in towns described as moderate: Ashton, 306 mem- 
bers, total out of work 8 ; Barrow, with 841 members, 
only 10; Blackburn, 561 members, only six ; Bristol, 
414 members, 10; Crewe, 561 members, only 

















three; in some the proportions out of work were even 
less, Some severe measures are to be adopted in cases 
where members have been sent to situations and then 
quickly returned home without adequate excuse. The 
society is able to report an advance of 2s. per week all 
round at Leicester ; 1s. per week, and the reduction of 
working hours to 53, at the Lilleshall Company’s Works 
at St. George’s; 2s. per week advance at Bristol, 
Bolton, and Leeds; 1s. per week at Carlisle ; 1s. 6d. 
at Pembroke Dock; at Shipley the men are out for 2s. ; 
at Keighley and Dowlais, out for an advance; at 
Manchester and Derby negotiations are on for 2s. 
advance ; at Rochdale one firm has advanced the men 
2s., and ls, to those earning under 20s. per week. 
References are made to the dispute at Messrs, Thorny- 
croft’s and to the late dispute on the Clyde. Trade is 
reported to be better in Australia, and the outlook is 
better. In the States and in Canada more are on 
donation than at the date of the last report. On the 
whole, the prospects ap to be healthful all round. 
At only two places are the members cautioned to see 
the secretary before accepting work, except, of course, 
at the towns where a specific dispute is still going on. 


The Ironfounders’ report states that the condition of 
trade is still satisfactory, with a decrease of 30 in the 
number unemployed, from 1773 to 1743. On donation, 
430 ; last month, 350; increase, 80; on travel, &c., 97; 
last month, 78; increase, 19; on dispute, 130; last 
month, 214; decrease, 84. On sick benefit there was a 
decrease of 20, from 367 to 347 ; on superannuation a 
decrease of 23, from 764 to 741. But the difference in 
the number out of work was caused by disputes some- 
times not their own, and by temporary stoppages. 
The general conditions, therefore, are still very 
gratifying. Looking at the state-of-trade tables, we 
find that 73 branches return the state of trade as very 

ood, and 35 as good, and eight as moderate. But in 
five branches, employing 583 members, it was bad. 
Under the latter head come Birkenhead, Liverpool, 
Cardiff, Stockton, and York. Some special circum- 
stances affect these towns, which, it is hoped, are of a 
purely temporary character. The wages movement is 
one of the causes. At Belfast the men have received 
3s. per week advance this year, and Is, more is pro- 
mised from December 1; Blackburn, Bristol, Bury, 
Derby, Leicester, Rochdale, Todmorden, Sowerby 
Bridge, and Worcester, 2s. advance, and at four other 
towns the men and employers are in negotiation, The 
total membership is now 15,811, and the funds in hand 
42,2591., with large prospective increases, for the total 








cost of all benefits is now only about 9d. per member 
per week. A movement is on foot to advance wages 
in London, a sub-committee having been appointed for 
the purpose of making inquiries and other matters in 
connection therewith. The union are in some difficulties 
as regards the investment of their funds, as the Post 
Oftice Savings Banks have, since 1893, imposed the limit 
formerly only imposed upon individual depositors. 
When this was before Parliament the trades took very 
little interest in the matter. Now they find that it 
is causing some difficulty. But measures are to be 
devised for the investment of a portion of the funds 
in other ways. (Generally speaking, the outlook and 
= are good all round in this trade, though at 
Stockton a rather large number were on the books as 
unemployed, 31 in all, and at Liverpool 23. 





The condition of the engineering trades throughout 
Lancashire continues to be satisfactory as regards the 
state of trade. The work in hand is quite sufficient to 
keep the establishments generally in full activity, 
besides which new business keeps coming to hand 
continually. This seems to apply to all branches—to 
machine-tool makers, locomotive builders, stationary 
engine builders, boilermakers, and machinists. It is 
a long time since the books of the trade unions of the 
district were so little encumbered with lists of 
unemployed as at the present time. It is, indeed, 
years since so few able-bodied and capable men were 
in a state of idleness through slackness of trade. 
The steam engine makers have very few out of 
work all over the district. The Amalgamated Society 
of Engineers have also a small proportion. For 
example, in the Manchester and Salford district, out 
of over 6100 members, only 93 of all grades and classes 
were on donation from all causes. In Bolton, out of 
about 1840, only 29 were on the books. At Oldham, 
out of 2124 members, only 61 were on the books. In 
some towns the books are clear, in others the propor- 
tion is inconsiderable. In all places the list of unem- 

loyed is swollen by local and temporary circumstances, 
i the Ironfounders only seven out of 868 were unem- 
ployed in the Manchester district. But there is a 
cloud, no bigger than the human hand at present. It 
is the wages question. Well-informed men believe 
that the matter will be settled without a strike, but 
there is always the chance, the off chance or possi- 
bility, of a strike, and this rather hangs over the 
engineering trades at the present time. It is to be 
— that the pending negotiations will solve the 
difficulty, and so give a continuance to the prosperous 
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activity which is everywhere manifest. The iron 
trade is rather slow, perhaps by reason of the outlook. 
Buying is not so brisk, and inquiries were fewer, but 
prices remain as they were. Finished iron remains 
firm, makers being well sold for the present. There is 
greater activity in the steel trade, but no movement in 
prices. But, on the whole, there does not seem to be 
grounds for any real anxiety. 





In the Wolverhampton district trade is described as 
buoyant, very buoyant. Shipping firms have been 
offering heavy contracts for rolled and galvanised iron 
of various descriptions ; the order-books of the leading 
firms are well filled, and specifications for the comple- 
tion of contracts are coming in regularly. Home con- 
sumption of common sheets for galvanising purposes, 
and of tube iron for cycle work, has largely increased, 
and there is a heavy demand for chain and cable iron 
for naval purposes. The result is that there are 
orders for most classes of iron, and prices are toler- 
ably firm, with, perhaps, some concessions in the case 
of very large orders, Better qualities of iron are in 
moderate demand at recent rates; there is a fair 
request for merchant iron, while common bars are in 
request in heavy lots. There is a well-sustained 
demand for sheets of all qualities, and also for hoops 
and strips. Perhaps the heaviest transactions recently 
have been in iron and steel for railway purposes, and 
wire rods, both being in brisk request. Steel is in 
good demand for almost all purposes. All the engineer- 
ing and structural branches are busy, only one union 
engineer on the books, and not a single ironfounder. 
The bridge and girder constructors and boilermakers 
are busy, as also are most of the hardware branches of 
trade, especially some of the heavier branches. The 
outlook is good also for some time to come, and there 
do not appear to be any serious labour troubles 
ahead, Sometimes these come to the front suddenly, 
but at present there is no sign. 


In the Birmingham district it is thought that busi- 
ness generally is better, though the sheet branches are 
weak, There has been a large increase in the output 
of iron, so that prices have not advanced. In the steel 
branches, however, there appears to be an upward 
tendency, most of the local producers being full- 
handed for months to come, There is a good deal of 
structural work in hand for India, Japan, and South 
Africa, which helps to keep things busy. Out of 1230 
members of the Amalgamated Engineers, only eight 
are on the books ; and out of 216 ironfounders, only 
two. The localised trades are mostly busy, both in 
the heavier and lighter branches. Here, again, there 
are no signs of serious labour disputes, the tendency 
being to negotiate and arrange difliculties. In this 
spirit some concessions have been made to labour in 
various trades, with the result that wages have been 
regaining the highest level known. 





The rumours and denials with reference to the 
dockers’ movement are to some extent made plain by 
the recent action of the council of that body. They 
have formulated proposals for an increase of wages 
from 6d, per hour to 8d. per hour, with 1s. per hour 
for overtime. Some grades to get ls, per hour and 
1s. 6d. per hour overtime. There is a good deal more 
in the programme, but the wages question will, per- 
haps, overlap all the rest. 
ings have declared in favour of the proposals, and 
have expressed a determination to stand to them. If 
they adhere to their resolves there is a danger of a big 
strike, or lockout, or both. It is expected that the 
movement will be international, and that all the ports 
in this country, and some important ports on the Con- 
tinent, will be blocked, 

One outcome of this movement seems to have been 
the protest against the use of mechanical appliances at 
Limerick, by a firm of grain importers. It is too late 
in the day to strike against the use of machinery, and 
all such strikes in the past were absolutely fruitless, 





Some serious disturbances have taken place at Leeds 
in connection with the strike in the building trades. 
There have been cases in which non-union men have 
been brutally assaulted. 


The dispute in the cab trade over the employment of 
privileged cabs has brought forth a warning from the 
Great Western Railway Company to the effect that in 
the event of any strike the sompany may take steps 
which will enable them to dispense with the ordinary 
cab-drivers at Paddington station. If this were done 
by the companies, passengers at least would have less 
cause to grumble, but the cabmen would be worse off 
than they are now. Perhaps the whole cab law re- 
quires to be amended, with provisions for the benefit 
of the public, and protection for the cabmen at the 
same time. 





GerMAN Emicration.—In the first half of this year 
48,666 emigrants embarked at Bremen in the steamers of 
the North German Lloyd. The corresponding number of 
emigrants in the first half of 1895 was 32,186, 


The men at public meet- | § 


FIXED NITROGEN IN STEEL. 
A Note on the Presence of Fixed Nitrogen in Steel.* 


By F. W. Harsorp, Assoc. R.S.M., F.I.C., and T. 

— Royal Indian Engineering Coliege, Cooper’s 

ill. 

THAT nitrogen exists in steel in a state of combination 
has long been recognised by metallurgists, and further, 
that iron ee nitrogenised by the action of ammonia 
is materially altered in character is also well known. 
Although these facts have long been published, we believe 
that since the paper read by Mr. Allen on the subject 
before this Institute in 1880, hardly any results have 
appeared, although, no doubt, numerous determinations 
must have been made. 

The early workers in this field were Fremy and Boussin- 
gault on the Continent, and A. H. Allen in this country, 
who, in the paper above referred to, gives full detai 
of by far the most ready and accurate method of deter- 
mining this element as it exists in steel, and is substan- 
tially the one that has been used throughout for our deter- 
minations, 

Nitrogen undoubtedly exists in steel in two conditions, 
as on solution of the steel in a suitable solvent, or by 
boring under water or mercury, a far larger amount of 
nitrogen is obtained than can be found when the fixed 
nitrogen only is estimated. It appears probable that this 
nitrogen is merely mechanically occluded in the metal, 
whilst the fixed nitrogen undoubtedly exists in combina- 
tion with some other element present, either iron, man- 
ganese, or carbon, but probably the former. 

The authors, in the course of their work, have had 
from time to time to examine samples of steel which have 
failed under varying conditions, and in which, in some 
cases, neither the usual analytical nor the mechanical 
tests have in any way indicated the cause of failure. In 
some of these cases they have thought it of interest to 
determine the amount of fixed nitrogen present, and 
although they have failed to trace any connection between 
the amount of nitrogen, and the good or bad quality of 
the steel, yet, in view of the sma)! number of published 
analyses in which the fixed nitrogen is given, the results 
they have obtained may be of some slight interest. 

In the course of an investigation, referred to in the 
paper, the authors determined the combined nitrogen in 
a number of steels made by most of the well-known 
processes, but their results appear only to confirm the 
generally accepted opinion that nitrogen, in the propor- 
tion in which it is found in commercial steel, has no 
detrimental effect. 

For convenience they have classified the steels under 
er —- methods of manufacture, the results being 
as follow : 


Bessemer Steel. 


Rails which | 


Broke in Use. Normal Rails. 








| | | 
oe o 1 | te ae. |e: 
Carbon --| 0.458 | 6.462 | 0.877 | 0.860 | 0.354 | 0.335 | 0.376 
Silicon -- 0.196 | 0.112 | 0.046 | 0.024 | 0.028 | 0.026 | 0.004 
Sulphur ++ 0.055 | 0.088 0.052 | 0.038 | 0.047 | 0.050 | 0.055 
Phosphorus .. 0.099 | 0.078 0.061 | 0.080 | 0.030 | 0.049 | 0.049 
Manganese .. 1.480 | 0.450 | 0.367 | 1.160 | 1.128 | 0.500 | 0.990 
Arsenic oe. ee 0.036 |, 0.033 | 0.012 , 0.009 | 0.016 | 0.016 
Nitrogen +-| 0.027 | 0.017 | 0.017 | 0.011 | 0.007 | 0.012 | 0.015 


In Sample A the analysis is sufficient to explain the 
failure, but apart from this there was a large flaw extend- 
ing nearly through the head of the rail, and the analysis 
given represents the composition of the steel close to the 


aw. 

In Sample B neither the analysis nor the tensile tests 
were such as to account for the fracture, and the fixed 
nitrogen throws no light on the matter. Sample C was a 
rail which had stood for very many years under an ex- 
ceptionally heavy traffic, and which was in good condi- 
tion when removed. The other samples, D, EK, F, and G, 
are simply given as showing the percentage of nitrogen 
in ordinary rail steel. 


Siemens Steel. 

Samples that Failed in Use. 
—S ——- - —— 
Axle. 

Tyres. Axles. , 

Carbon 0.297 0.302 0,183 0.258 0.220 
Silicon 0.057 0.056 0.034 | 0.028 | 0.036 
Sulphur ‘x 0.102 0.102 0.074 0.053 0.026 
Phosphorus .. 0.054 0.055 0.049 0.045 0.029 
Manganese .. 0.875 0.900 0.950 | 0.750 | 0.550 
Arsenic 0.027 0.029 0.035 0 027 0.007 
Nitrogen 0.021 0.023 0.019 0019 0.011 


Swedish Bessemer. 


We were recently asked to examine two samples of 
solid-drawn tube made from undoubted Swedish steel ; 
one of these (A) had drawn out perfectly, whilst the other 
(B) had developed a multitude of small cracks over the 
surface. As both tubes gave good analytical results, the 
authors thought that possibly in the bad tube they would 
find an increase in the percentage of fixed nitrogen, which 
in such a case might be looked upon as an indication of 
over-blowing. Such, however, was not the case, as the 
following results show : 








* Paper read before the Iron and Steel Institute. 





A. B. 
Good Tube. Bad Tube. 
Carbon .. ee 0.259 0 200 
Silicon .. 0.018 0.014 
Sulphur.. 0.006 0.006 
Phosphorus 0.027 0 042 
Manganese 0.193 0.199 
Arsenic .. 0.015 0.013 
Nitrogen oe 0 024 0.016 


It is of interest to note that in the above cases the blows 
were stopped when the desired percentage of carbon was 
reached, and no additions of ferro were made, 

i Steel.—The following analyses of springs are 
quoted : 


Carbon .. 1.051 1.€00 1.120 
Silicon .. 0 034 0.066 0.093 
Sulphur.. 0.038 0.030 0.027 
Phosphorus 0 053 0.042 0.029 
Manganese 0.468 0.618 0.550 
Arsenic .. 0.009 0.014 0.012 
Nitrogen «» 0.007 0.009 0.007 


It has recently been shown by O. Prelinger* that 
manganese forms, when heated in nitrogen gas, a well- 
defined nitride, Mn,Nz, stable at a red heat, and in view 
of this fact it occurred to the authors that possibly the 
still unexplained beneficial action of manganese in the 
steel might be due to some extent to the formation of a 
nitride of manganese, and it was to see if the nitrogen 
increased with the percentage of manganese that some of 
the above analyses were made. In three steels, two of 
which are high and one fairly low in manganese, it will 
be seen that, if anything, the nitrogen was higher in the 
steel with the lower manganese : 


Carbon .. 0.360 0.354 0.335 
Manganese 1,150 1,128 0.500 
Nitrogen 0.011 0.007 0.012 


The authors then made a series of analyses on metal 
taken from three charges of basic Bessemer steel, and 
from one basic Siemens charge, with the object of seeing 
whether any notable change could be found in the fixed 
nitrogen in samples taken before and after the addition 
of ferro-manganese. A sample was also taken about three 
minutes from the commencement of the afterblow. The 
results are given below, 1 being sample at three minutes 
afterblow, 2 being the blowers’ finished sample, and 3 the 
steel after addition of ferro: 

a | » 2, 3. : 3. i. 2. 3. 
..|0.017 0.017 0.100 0.025 \0.032 0.110 0.032 0.037 0.110 





Carbon 

Silicon ..|trace trace | trace trace/trace trace trace trace trace 
Sulphur —_. .|0.080 0.047 0.048 0.120)0.083 0,060 0.109 0 057 0.057 
Phosphorus} |0.760 0.040/0 060 0.880 0 0€0 0.075 0 780 0.052 0 070 
Manganese .. (0.080 0.120 0.450 0.100 0.1° 0 0.420 0 120 0.130 0.375 
Nitrogen 


-. 0 009 0.011,0.017 0.010 0.011 0.012 0.010 0.017 0.017 
| if ! | | } 





Although these figures show no appreciable change in 
the actual percentage of fixed nitrogen, it is, of course, 
possible that manganese may replace iron in the nitride 
present in the blown metal, a point difficult to decide by 
direct experiment, and one the authors are still investi- 
gating. 

The samples from the basic Siemens charge gave the 
following results : 


Before Finished Steel after 

Tapping. Addition of Ferro. 
Carbon 0.060 0.085 
Silicon.. 0.006 0.008 
Sulphur ; 0.019 0.018 
Phosphorus .. 0.025 0.028 
Manganese 0.188 0.450 
Nitrogen ee 0.006 0.006 


The original intention of the authors was not to pub- 
lish these results, except in so far as they might throw 
light upon the presence of nitride of manganese in steel ; 
and they now somewhat hesitate to bring them forward, 
especially as they do not admit of any definite conclusions 
being drawn. In view, however, of the few published 
analyses of steel showing the percentage of combined 
nitrogen, and the well-known detrimental effect of this 
element when artifically combined with iron, they 
thought this short note might direct renewed attention to 
the subject. 








Tue Frencu Navy.—The Creuset Company has re>eive 1 
an order for steel plates for the French ironclad Jeanne 
d’Arc. The amount represented by the order is 2432. 





Ovr Rats ABRoaD.—The exports of rails from the 
United Kingdom in August were 55,538 tons, as compared 
with 41,689 tons in August, 1895, and 37,340 tons in 
August, 1894. The deliveries to Egypt, Japan, Mexico, 
the Argentine Republic, British South Africa, British 
India, Australasia, and Canada all increased in August. 
The aggregate exports in the first eight months of this 
year were 411,269 tons, as compared with 249,947 tons in 
the corresponding period of 1895, and 228,984 tons in the 
corresponding period of 1894. Sweden and Norway took 
29,108 tons of British rails in the first eight months of this 
year, as compared with 11,736 tons in the corresponding 
period of 1895; Egypt, 13,306 tons, as compared with 
10,719 tons; China, 13,117 tons, as compared with 131 
tons ; Japan, 39,727 tons, as compared with 19.190 tons; 
the United ‘States, 8439 tons, as compared with 6636 tons ; 
Mexico, 16,768 tons, as compared with 1520 tons ; Brazil, 
21,864 tons, as compared with 19,271 tons ; the Argentine 
Republic, 50,244 tons, as compared with 4323 tons; 
British South Africa, 21,680 tons, as compared with 9937 
tons; British India, 181,766 tons, as compared = 
88,347 tons; Australasia, 47,232 tons, as compared wit 
27,273 tons; and British America, 30,498 tons, as com- 
pared with 23,196 tons. 


SS Oana 
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ELECTRIC LIGHTING IN BELFAST.* 


By Mr. Victor A. H. McCowsn, Electrical Engineer 
to the Belfast Corporation. 
(Continued from page 352.) 

Gas Engines.—The six horizontal gas engines were 
manufactured by Messrs. Dick, Kerr, and Co., Kilmar- 
nock, under Hartley and Kerr’s system. As shown in 
Fig. 7, the four larger are double-cylinder double-acting, 
with the cylinders working tandem and the two pistons 
on the same rod, which is connected through crosshead and 
connecting-rod to the crank. The bore of the back cylin- 
der is 132 in., and of the front 134 in. ; the stroke is 20 in. 
The flywheel and driving wheel, one fixed on each end of 
the crankshaft, are each 8 ft. 5 in. in diameter, and weigh 
37 cw. and 29 cwt. respectively; the driving wheel is 
grooved for eight Zin. ropes. These engines run at a 
speed of 160 revolutions psr minute and indicate 120 
horse power; the number of explosions per minute is 320, 
or two per revolution. 

The two smaller engines are single-cylinder double- 
acting; the cylinder is 134 in. in diameter and 20 in. 
stroke. They run at 160 revolutions per minute, and indi- 
cate 60 horse-power. The number of explosions per 
minute is 160, or one per revolution. The flywheel and 
deiving wheel are each 7 ft. in diameter, and each weighs 
57 cwb. 

The cyclical variation in the speed of the tandem 
engines is very small, owing to the number of explosions, 
their low initial pressure, and their even distribution, the 
number of explosions being as 4 to 1 in comparison with 
a single-cylinder single-acting engine. The impulses 
occur in the following order : 


deg. 

1st, front cylinder, front end, angle of crank 0 
2nd, ,, an back as “ 180 
3rd, back - front + ee 360 
th, 4» ae back me 55 540 


There are thus four complete Oito cycles in two revolu- 
tions; and this working is continued right through the 
whole range of the engine load. The diagram, Fig. 8, 
illustrates the impulses, and shows at a glance the rela- 
tive steadiness in comparison with the single-acting Otto 
cycle gas engine in general use. Each impulse is marked, 
and each half-revolution of the crank is represented by a 
vertical line, 

Governing.—The method of governing is different from 
that usually adopted of missing an explosion. With 
these engines the impulses are continuous, and are gra- 
duated according to the load in the manner about to be 
explained. In Fig.9are shown sets of indicator diagrams 
taken from No, 6 tandem engine, at several different loads, 
from 20 per cent. overload down to only dynamo excited, 
all ends working right through, and no explosions being 
missed. In Fig. 8 are shown the relative positions of the 
different operations which are being performed in the 
cylinders, and how evenly the’work is divided, an Otto 
cycle being completed during each single stroke. In the 
single-cylinder engines the same even distribution of work 
done is not obtained ; and heavier flywheels have there- 
fore been provided. 

With the tandem engines it is at once seen that very 
steady working may be attained without running at a 
high speed. These engines were originally intended to 
work down to one-third of full load without missing an 
explosion ; and it was thought that at lighter loads an ex- 

losion might be missed, and still sufficient steadiness 

8 maintained. In Fig. 10is showna diagram taken when 
running atlight loads under these conditions. It was found, 
however, that the missing of an explosion at light loads 
affected the steadiness too much; and the adjustment of 
the engines was thentaken in hand under the immediate 
personal supervision of Mr. Hartley, with the result of 
obtaining finely graduated impulses, such as the writer 
believes have previously been unknown in gas engines, 
The engines are now capable of working from 20 per cent. 
overload down to no load, without missing an explosion. 
The diagrams in Fig. 11 show the engine running light 
and without cutting out. Here the initial pressure is 60 Ib. 
per square inch; the pressure when the piston is at half 
stroke is 201b.; and the terminal pressure is 3lb. The 
word explosion seems here somewhat misapplied, when 
one considers the extremely low steady pressure all 
through the stroke. 

Graduation of Explosions.—The difficulty to be over- 
come was the prompt ignition of the charge without 
initial shock, and under the difficult conditions of a rich 
charge varying down to an extremely poor one; and also 
to reduce the terminal pressure by more complete com- 
bustion in the cylinder. The diagrams in Fig. 12 show 
the graduated nature of the explosions under varying 
loads after the final adjustment of the engines. It will 
be noted that the charge ignites promptly and without 
shock; and the low terminal pressure shows that the 
charge is also utilised to the best advantage. 

The quantity of air supplied to the cylinder is practi- 
cally constant, the quantity of gas only is varied; and 
hence the difficulty of ignition. It is well known that a 
poor mixture of gas and air ignites slowly ; this is shown 
in the diagrams in Fig. 10. The method adopted whereby 
the results shown in the diagrams in Figs. 11 and 12 were 
obtained appears to indicate that stratification actually 
takes place in the gas engine cylinder, and that for certain 
Purposes it may be rendered of great use. The regularity 
of the ignition was attained by admitting gas to the 
cylinder later and later in the charging one Bi and even 
at full power a considerable quantity of air is drawn into 
the cylider before gas is admitted. At light loads this 
results in the cylinder being almost full of air immediately 





.* Paper read before the Institution of Mechanical En- 
gineers, 





TABLE I.—Test or No. 6 TanpgEm ENGINE AND Dynamo. Taken Apri 24, 1896. Sze Fics. 9 anp 13. 






































| i 
Number of tes: I. II. IIT. | IV, | ¥. VE. 
Duration of test minutes 30 30 30 | 30 30 15 
Load factor .. os . percent. 1200 | 100.8 748 | 523 25.2 exciting 
Mean speed per minute - revolutions) 166.5 | 167.5 168.0 166.0 163.0 167.0 
»» amperes.. _ “4 e-| 285.7 241.5 179.4 125 2 60.2 
» VOolte .. 240.9 | 240.2 240.0 240.1 240.0 | 240.0 
»» kilowatts e os 63.8 58.1 43.1 30.1 14.5 
1, electrical horse-power 92.35 77.9 578 40.3 194 | 
», indicated horse-power 120.5 101.4 80.2 64.4 45.0 | 
Kilowatt hours ots os 84.4 29.0 21.7 15.01 7.25 
Electrical horse-power hours 46.1 39.0 289 20.2 9.7 
Indicated horse-power hours - oe ae “ as 60.25 50.70 | 40.10 | 32.20 22 50 
pages horse-power ~ indicated horse-power percent. 76.6 76.8 71.8 62.7 43.20 | 
as used : 
Excluding ignition Pr ae cubic feet) 1247 1115 1010 | 953 874 | 804 
Including _,, a ee oe ee oe pa 1260 5 1129.3 | 1024.2 | 968.1 888.3 | 401.4 
Pressure .. oe ee . ees aps . * 1 1 i | 1 1 1 
Total cubic feet per hour a a 2521 2258.6 2018.4 | 1936.2 1776.6 1605.6 
Excluding ignition per kilowatt hour ae = 36.3 88 5 46.5 63.7 120.5 | 
‘. =A electrical horse-power hour | 28.6 35.0 47.5 901 | 
me ne indicated ‘si _ 20.7 22.0 25.2 29.6 88.8 | 
Iacluding a kilowatt hour . re 36.6 | 3890 47.6 643 1226 | 
a me electrical horse-power hour 3 27.4 | 29.0 35.5 48.0 91.7 | 
i ‘ indicated horse-power hour... ee 20,9 22.3 25.6 30.1 39.2 | 
Water used, tank temperature .. oe a deg. Fahr. 85.5 | 845 8t 86 83.5 
Temperature of jacket water leaving jacket .. ei 119 =| 108.4 13L.7 | 106 112, | 95.5 
Water used as ee xs ee oe os ee Ib.| 10,915 6550 11,280 | 6360 6375 | 6650 
3 pounds per kilowatt hour ee my --| 817.6 | 226.0 520.0 | 423.0 830.0 | 
“- 1. electrical horse-power hour .. 237 | 163 391 | 814 657 
ea m indicated horse-power hour .. 181 | 129 282 197 283 
| } 
TABLE II.—Sze Fics. 14 anp 15.—Tests or Sincie-CyLinDER Dounie-Actine ENGing, TAKEN JUNE 5 
AND 6, 1896. 
a. | Number of test I IL. Ill. ae ¥. VI. Vil 
b. | Duration of test minutes} 20 | 30 30 30 30 30 | 15 
c. | Load factor .. ti percent.) 117.8 99.3 75.8 53 6 23.85 50.6 | 28.85 
d. | Mean speed per minute revolutions; 160.3 | 162.0 | 160.6 | 163.0 | 1600 | 161.0 | 163.0 
e.| 4, amperes ie ie ..  oe| 2148 | 1830 | 1388 | 963 | 443 | 550 | 43.8 
Sas ee .-| 144.7 | 1483.0 | 1437 | 147.0 | 1418 | 2424 | 144.4 
9. » kilowatts ee ee -| @bsk 26.2 20.0 14.15 6.3 13.35 6.3 
h. » electrical horse-power 41.7 35.1 26.8 19.0 8.45 17.9 8.45 
é. »» indicated ” 57.6 48.8 | 43.06; 33.2 | 238 29.8 | 22.8 
j. | Kilowatthours .. .. 15.5 | 131] 100} 7.07] 815] 667| 1.5 
k. | Electrical horse-power hours 20.8 17.5 13.4 9.5 | 4.22 8.9 2.11 
l. Indicated ra ae ee se 4s) 9&8 | “She | 21.53) 16.6 11.9 149 | 5.9 
m. | Electrical horse-power + indicated horse-rower per cent. 72.2 71.8 62.3 57.3 | 35.5 60.1 | 37.9 
n. | Gas used, excludingignition .. és ae cubic feet; 604.0 | 5400 | 495.0 | 485.0 | 448.0 | 317.0 | 133.0 
0. | a including s ee a “6 ee »” | 610.6 | 645.5 601.2 | 491.7 | 454.3 323.9 136.9 
p. 5 total per hour .. ee . os 29 1221.2 | 1093.0 | 1002.4 | 983.4 908.6 647.8 647.6 
q- | * excluding ignition ° ee -. per kilowatt hour; 38.9 41.2 49.5 | 68.5 | 142.0 47.5 84.5 
7. | cs - is per electrical horse-power hour; 29.0 | 30.4 86.9 | 61.0 | 106.0 35.4 63 0 
8. 3s ve » indicated ” Pa 21.0 | 221 | 923.0] 29.2 | 87.6 21.27 | 28.9 
& | os including mm ‘2 .. per kilowatt hour, 39.4 41.8 £0.1 69.4 1440 48.5 87.0 
tt. | a * ‘s », electrical horse-power hour; 29.4 81.2 | 87.4 | 51.7 | 107.0 86.2 64.8 
v. x ee 1» indicated ie 7. 21.2 22.4 23.3 | 296 | 88.2 21.72 | 24.5 
w. |Water used during test efi are. ae -- | 1805 | 1940 | .. 1940 
2. i perhour.. .. pay rol | 3610 | 3880 : 3880 
y. % » kilowatt hour .. es OG) ore | 180 | 274 290 
Ze a » electrical horse-power hour isnt ise Pe es 134 204 | ee 217 
ay. <s » indicated —,, ‘ So | se | 17 | | 130 | 





S Nors.—In Tests I. to V. both ends of the cylinder were working, no explosions being missed. In Tests VI. and VII. one 


end only of the cylinder was working. 


following the piston, with only a small portion of rich and 
explosive mixture near the ignition chest. The ignition 
is controlled by a timing valve, which opens always at 
the same point of the stroke. . hanes 

The gas charge is varied by a novel device, which is con- 
trolled by the governor. The gas valve is worked by an ex- 
panding cam, which may be described as an ordinary gas 
cam divided into three leaves in planes at right angles to 
the axis of the camshaft. These three leaves are capable 
of being spread or closed by a sliding key, which slides 
in a keyway cut in the camshaft, and is controlled by the 
governor. A helix upon the key engages the leading leaf 
of the cam; and when the key is moved longitudinally 
along the shaft in either direction by the governor, the 
cam is spread or closed as the case may be. The third 
leaf is fixed on the shaft, the middle leaf being loose on 
the shaft and having a slot in which works a pin fixed on 
the leading leaf. The key and cam are held in position 
by a detent, during the opening of the gas valve ; but im- 
mediately it is fully opened the detent is released, leaving 
the cam again under the control of the governor. A Buss 
governor is employed, and the gas valves are gridiron 
slide valves ; all other valves are of the mushroom type. 

Ignition.—The method of ignition is by hot tubes, 
which are of ordinary wrought iron, nickel steel, and 
porcelain. The economical life of the wrought-iron tubes 
is found to be rather short ; after about 15 hours the tube 
gets partially choked up, and gives late firing. ; 

Lubrication and Packing.—The cylinders are provided 
with valve lubricators opening inwards; the oil is drawn 
in during the charging stroke. Asbestos packing is used 
for the piston-rod glands, and no trouble has occurred 
with hot rods, notwithstanding the high temperatures to 
which they are exposed ; they are as bright and clean as 
as those of a well-kept steam engine. The lubricant is 
ordinary gas engine oil. , 

Cooling Water.—The cooling water from the overhead 
tank is circulated by means of small centrifugal pumps 
driven by belt from the crankshaft of each engine. The 
evaporation is made up through a ball-cock valve con- 
nected with the tank, and supplied by the town water 
supply. The town water can also be mixed in any re- 
quired proportion with the tank water. Separate con- 
nections are made to the cylinder covers and jackets ; and 
regulating cocks are supplied for the necessary adjust- 
ments. When returned to the tank the water is dis- 
charged intoa long timber shoot provided with a number 
of holes, by which it is broken up into a shower, thus pre- 





senting a larger surface to the atmosphere, whereby the 
cooling is accelerated. This plan has been found of 
distinct advantage ; and on few occasions has water been 
required from the town supply: even when running four 
or five engines together. e capacity of the tank is 
10,700 gallons at 4 ft. depth. 

Gas Supply.—The gas is supplied through an 8-in. 
branch from the corporation gas mains, brought into the 
station at the Chapel-lane end and connected to three 
600-light dry meters ; the three are connected in parallel, 
and each is provided with a by-pass, The gas isconveyed 
from the meters through an 8-in. main, which runs the 
whole length of the engine-room, supported by brackets 
on the columns. Each engine gets its supply from the 
main through a 3-in. branch pipe, provided with a valve 
and gas bag. The ignition gas is supplied through a 
separate pipe and meters. The horizontal engines each 
deliver their exhaust gases through 6-in. branch pipes 
into a common 18-in exhaust main. A silencer is con- 
nected between the main and the uptake. In Figs. 13 
and 14 are shown curves of gas consumption, plotted from 
the results of tests on a tandem and on a single engine; 
they show the total gas consumption per hour, per indi- 
cated horse-power per hour, and per electrical horse- 
power per hour; and also the percentage of efficiency, or 
ratio of electrical horse-power to indicated horse-power, 


(Zo be continued.) 





Care Town Tramways.—Electric tramways are about 
to be brought into operation in Cape Town and its 
— Some successful trial trips have already been 
made. 





GERMAN ATLANTIC NAVIGATION. —The new Trans- 
atlantic steamer Pennsylvania, for the Hamburg and 
American Line, is the largest freight-carrying vessel 
in the world, having a capacity nearly double that of 
apy similar vessel now afloat. The dimensions of the 
Pennsylvania, which has been built at Belfas, are as 
follow: Length, 568 ft. ; beam, 62 ft. ; and depth, 42 ft, 
Her displacement is 20,000 tons, and her deadweight 
carrying capacity is between 13,000 and 14,000 tons. 
She will be fitted with quadruple-expansion engines, 
working up to 7000 horse-power. A speed of from 14 to 15 
knots is expected to be developed. The Pennsylvania 
will ply between New York and Hamburg. 
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CuILIAN Raltways.—The director-general of the Chilian 
State Railways has been instructed to commence an ex- 
tension of the Chanaral line to Pueblo Hundido. This 
is regarded as extremel news for the mineral 
district of Pueblo Hundido and the port of Chanaral. 





TracTION Encinrs AND Lever Crossincs. — At a 
field crossing near Etchingham station, on the South- 
Eastern Railway, on July 29 last, a passenger train came 
into slight collision with a traction engine which, owing 
to the absence of a guard timber, was unable to cross one 
of the rails. The collision was happily very slight, and 
no one was hurt, but the traction engine was considerabl 
damaged. The crossing was within the distant domal, 
which was kept at ‘‘ Danger.”’ The platelayers on seeing the 
engine stick did all they could to stop the train by waving 
their arms, but they were not noti by the train driver 
until quite close to them. As they were engaged in hedge- 
trimming, they had not their flags and detonators with 
them, an omission which Major Marindin hopes will 
never be allowed to occur .gain, no matter what the 
nature of the work they may be engaged on. As the 
distant signal was at ‘‘ Danger” the driver should, accord- 
ing to the rules, have so controlled his train that he could 
have stopped it short of any obstruction between it and 
the home signal, but, as the Government Inspector—who 
has now made his report—observes, the distant signal 
is now, rightly or wrongly, looked upon as a mere indicator 
of the position of the home signal, and he, therefore, ron- 
siders that this rule should be modified, as it is worse than 
useless and unfair to the company’s servants to retain a 
rule which it is not expected should be obeyed. For this 
reeson he declines to attribute any blame to the driver 
for not pulling up sooner. With a view of avoiding the 
occurrence of such accidents in future (a fatal one ocourred 
at Howden about a year ago; see ENGINEERING, vol. lx., 
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710), Major Marindin proposes that as it is very 
oubtful whether railway companies have the power to 
prevent the use of any level crossing in the way the 
owners like, the travelling public should be safeguarded 
—first, by an ot igation being imposed upon the owners 
of traction engines to give notice at the nearest rail- 
way station before taking such engines across the line 
on a field crossing, or occupation crossing, so that the 
railway authorities may take the necessary steps for the 
protection of the public; secondly, by conferring upon 





ANGLE OF CRANK 


FRONT END 
PER. REV.AT ALL LOADS 


1 
CYL. LEFT HAND SIDE 
co 


»” 


OF IN THE DIFFERENT ENGINES . 

















im | EX im 














KEY. 
MPULSE. 


EXHAUST. 








the railway companies (subject to appeal) the power to 
prohibit absolutely the use by traction engines of all un- 
suitable level crossings. Such propoeals should be made 
to include all specially heavy and strong vehicles and 
loads, as we recollect a case of a man attempting to take 
a heavy boiler across a specially dangerous field crossing 
without any warning to the railway people. A high rail- 
way official happening to be on the spot prevented this 
—, done, however, until the section was duly pro- 
tected. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Oompitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
number of views given in the Specification Drawings is stated 
4 each case ; where none are mentioned, the Specification ts 
not illustrated. 
Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent O 
‘ale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of ,. 
The date of the advertisement of the acceptance of a complete 
specification is, tn each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete i 
ve notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


18,588. G. W. Partridge, London, and A. F. Berry, 
Market Harborough, Leicester. Fusible Cut-Out 
or Safety Devices tor Electric Conductors. [4 Figs.) 
October 4, 1895.—1, 1 are the fuse wires connected at their ends 
to brass or other metal washers 2 placed upon metal plugs 3, the 
heads 3a of which are fixed at suitable distances apart in a porce- 
lain or other insulating base-picce 4. The fuse wires are im- 
prisoned between strips 5, 5a of insulating material such as nica, 
one of which (5) rests against the base-piece 4 between the washers 
2, and the other (5a) is perforated or slotted at the ends to receive 
the plugs 3, and rests on top of the fuse wires. In order that 
pressure may be distributed as evenly as possible over the mica 
strips 0 as to bring them into close mutual contact at the edges 
and between the wires, there is provided above or against them an 
elastic cover 6, and above or against this elastic cover is placed a 
lid 7 of insulating material adapted to load the elastic cover suffi- 
ciently to afford the necessary pressure against the mica. The 
lid 7 is perforated or slotted at the ends to fit the plugs 3, and may 
act by its weight to load the elastic cover 6 when the base 4 is 
arranged horiz ‘ntally so as tv form the bottom of the fusebox ; 


Fig.é. 
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or the lid may be pressed against the elastic cover by nuts 8 
screwed upon the plugs 3. The elastic cover may advantageously 
be made of a strip of vulcanised india-rubber, which will adapt 
itself to the irregularities of the mica, and after a time, owing to 
contact with air, will become hard and maiotain its shape. 9 isa 
second base-piece of porcelain or other insulating material, form- 
ing with the base-piece 4, a fusebox. At each end of and within 
the base-piece 9 is secured a metal socket-piece 10; to these 
the respective portions of the electric main or conductor 11 are 
electrically connected. The sockets are suitably adapted by 
tlotting so as to form spring fingers 10a, to receive and form 
electrical connection with the plugs 8 when the base-pieces 4 and 
9 are brought together to place the fuse wires in circuit. The 
base-piece 9 may be provided with an extension 11 by which it can, 
if desired, be supported, as, for example, on a bracket projecting 
from a wall or otherwise. This extension may advantageously 
havea corrugated exterior, as shown, to lessen liability of leakage 
through moisture. For a like reason the surface of the base-piece 
9 between the socket-pieces 10 may be made of an arched or 
rounded shape, or be provided with transverse recesses 10a. (Ac- 
cepted August 12, 1896). 


16.521. W. C, Bersey, London. Overhead System 
of Electric Traction. [4 Figs.] September 3, 1895.—The 
invention consists essentially in the means whereby the trolley 
wheels are caused to bear with constant pressure upon the wire 
£0 as to insure continuous contact and avoid jumping and spark- 
ing and whereby they are adapted to pass the points of support 
of the wires, and it also consists in the mode of supporting the 





wire 80 as to insure continuous unbroken contact of the wheels 
therewith, Fig. 1 shows the trolley in its normal position on the 
Wire. Fig. 2 shows the trolley pasaing a point of support. The 
trolley collector is preferably constructed of a toggle-like frame 
TE ey of the four members a, a, a,a@ jointed together at 

» 0?, 03, L480 as to permit of the frame assuming a more or less 
Scute diamond shape. At the three joints 6), b?, 63 are mounted 








the spindles of three grooved wheels c!, c?, c3, of which the inter- 
mediate wheel and the extreme wheels bear in opposite directions 
against the wire conductor d, the former bearing in the downward, 
and the latter in the upward, direction. The mutually opposing 


charged with sufficient gas to form explosive mixture, and ignition 
be effected. The front edge of the piston A is arranged to over- 
run a port M in the cylinder wall when the piston is near to its 
innermost position ; this port opens to atmosphere to allow the 





pressures of the wheels are maintained by a spring ¢ 
to the two middle joints 3, )4 and tending to draw them together. 
The wheels are situated at or overhang from one side of the frame 
so as to permit of the latter passing the wire supporting brackets, 
but, as by the arrangement described the centre of gravity of the 
trolley is below the level of the wire, the trolley is not liable to 
overturn. At the supporting posts the wire d is ted to 


of tion to escape at the termination of the starting 

The vaporiser comprises an oil reservoir N, Fig. 3, into 
which dips the lower extremity of a bundle O of lamp wick, the 
other end of which into and fille an upper ber P 
through which a certain amount of air is drawn by the suction 
stroke of the engine. The wick enters the upper chamber P 
th an aperture round which runs an annular groove Q into 


impulee. 





rails f passing above and below an acute insulated diamond 
bracket g bolted to the posth. The wheels being spring pressed 
towards the wire are capable of separating in the vertical direc- 
tion either by the jointed construction of the frame or by the slid- 
ing of the spindles in their guides so as to permit of the upper 
and lower sets of wheels passing respectively above and below the 
bracket as shown without at any gime ceasing to maintain contact 
with the wire, so that no sparking can occur. The spindles of the 
trolley wheels are made tubular and closed at the ends so as to 
serve as receptacles for oil to be supplied through a hole i to the 
bearing surfaces of the wheels, which run loose on the spindles. 
The latter may either be themselves the joint pins of the frame a 
or they may be fixed in tubular joint pins. To the spindle of the 
joint b4 of the trolley is connected a flexible conductor j led down 
through a guide tube rising from the roof of the car, to the motor, 
there being two such trolleys in the case of a line and return wire 
circuit, or only one in the case of a railand earth return. (Ac- 
cepted August 12, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


18,706. R. D. Cundall, W. D. Cuandall, and H. C. 
Cundall, Shipley. Yorks. Oil Motor Engines. [3 
Figs.) October 7, 1895.—These improvements consist of an im- 
proved construction and arrangement of vaporiser, and of an 
improved means to be employed for supplying given quantities 
of oil to vaporisers. A represents the end of the engine cylinder, 
and B the vaporiser, the upper internal surface of which is pro- 
vided with an asbestos lining C to retain the heat. Near the 
bottom of the vaporiser isa lamp D, the flame of which gives 
off sufficient heat to make the ignition tube E sufficiently hot 
to ignite the combustible mixture. The chamber B of the 
vaporiser is provided with an inverted dome F against which the 
flame and heat from the lamp impinge. The lamp is surrounded 
by a dome G having openings H to permit the heat to escape to 
the vaporiser. An ordinary form of mushroom valve I is em- 
ployed to ajmit atmospheric air to the vaporiser, which air 





mingles with the oil previous to being ignited by the ignition 
tube. For supplying given quantities of oil to the vaporiser 
there is fixed to the top of the vaporiser a cup or chamber J, in 
the bottom of which is a plug or gland L having a central open- 
ing for the reception of the valve spindle M. There is also a valve 
seating at the bottom of the screwed plug L for the reception of 
the valve N at the bottom of the spindle. Near the top of the 
plug L is screwed a washer or small cup O which can be adjusted 
80 a3 to leave an opening for the r tion of oil, large or small 

ing to require te, by screwiog the washer O further up 
the bush L or lowerdown. The oil is pumped and conveyed 
through pipe P to the cup or thimble O, and every time the 
valve is opened (which is effected by mechanism not shown), the 
valve permits oil to drop into the dome F, and simultaneously 
with the opening of the oil valve N the air inlet valve I is also 
opened, admitting air to blend with the oil which is vaporised by 
the ignition tube. (Accepted August 12, 1896). 


15,045. F. W. Lanchester, Alvechurch, Warwick, 
Gas and Oil Motor Engines. [6 Figs.] Auguet9, 1895.—Re- 
ferring to Figs. 1 and 2, this engine comprises a piston A working in 
acylinder Bconnected to a compression space C in the usual manner 
with valves and gear of any suitable type. Instead of the usual 
single crankshaft and connecting-rod, two crankshafts D, D' are 
arranged to turn in opposite directions about a common axis E, 
their respective bearings F, F' being arranged on opposite sides of 
the frame of the engine. The crankpins are connected by two 
connecting-rods G, G! arranged side by side, and connecting toa 
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common pin H fitted to the piston A or crosshead. The cranks 
are of the overhung type; each crank carrying a balance weight 
on the side opposite the crankpin, and as near the centre line of 
engire as possible. Fiywheels I of equal weight are keyed on to 
the crankshafts. When an explosion takes place in the motor 
cylinder, an equal quantity of angular momentum is imparted to 
each of the flywheels I in opposite directions, and consequently 
there is no unbalanced couple acting on the frame of the engine, 
as is the case in a gas engine of the ordinary type. The crank 
chamber K is inclosed entirely in a strong casing, and a gas injector 
and igniter L are so arranged relatively to one another on the 
casing that the crank chamber initially containing air can be 








zh pe 

which the air is led by a passage Q!, the annular groove bein 
covered by a ring of wire gauze or perforated metal R throug 
which the air passes into the loose mass of lamp wick. Here it 
becomes saturated with oil vapour ready to be drawn off through 
a gauze disc S or perforated plate fitted above the wick space. 
Where a very volatile oil is employed, air may be allowed to enter 
the vaporiser at atmospheric temperature. It is advantageous to 
initially heat the air by taking it through a superheater consisting 
of _—- or coil arranged round the ignition tube or exhaust 
pipe or adjacent to walls of the cylinder or compression space. 
When a very volatile oil is employed, the carburetted air may be 
admitted to the engine by an ordinary gas valve opening into the 
air passage and operated by hit-and-miss m ism of the 
ordinary construction. When, however, a less volatile oil is 
employed, a piston I is arranged on the stem of the gas vaive U, 
Fig. 4, which, when the said valve is operated, closes or partially 
closes the air supply passage V, thereby causing the whole or a 
large part of the charge to be drawn in through the vaporiser. 
(Accepted August 12, 1896). 


GUNS AND EXPLOSIVES. 
19,026. D. Vickers and G. T. Buckham, Sheffield. 
Breechl Ordnance. [7 Figs.) October 10, 1895.— 
In a recess in the carrier arm A is pivo an arm B, which is 
connected by a pin at its extremity to a link C, the pair forming 
a toggle joint. The link C is connected to the breech-plug D by 
a stud D! projecting from the rear face of the plug. The arm B 
is capable of being turned round its pivot B! in a plane at right 
angles to the axis of the gua by a hand lever E, which moves in 
a horizontal plane and is pivoted to the carrier arm A, 
imparts the turning motion to the arm B, preferably by helical 
teeth G and G! formed on the bosses of the arm B and the hand 
lever E respectively. The breech-plug D may be of any form that 
will swing out clear of the gun immediately after being unlocked, 
without requiring any longitudinal movement to the rear. The 
breech-plug D is attached to a fixed stud A! projecting inwards 
from the carrier A by screw threads ag 4 interrupted and 
equal in pitch to those on the breech-plug D. e action of open- 
ing the breech is as follows: On swinging the lever E away from 


the gun the arm B is turned downwards by means of the helical 
teeth. This movement of the arm B through the connection of 
the link C to the stud D! causes the ——e D to turn partly 

, owing to the toggle 


round, at first slowly, and then more rapid 





aciion of B and C, until it becomes unlocked, at which point the 
boss of the link around the stud D' comes sgainst a stop a formed 
in the carrier arm and the plug can turn no farther. Then by con- 
tinuing to swing the lever E away from the gun the cartier A is 
swung out, withdrawing the plug D from the breech. As the 
carrier recedes from the breech a spring catch H (the end of 
which was bearing against the rear face of the gun) is liberated 
and enters a notch H! in the flange of the breech-plug D, pre- 
venting the plug D from turning, except when it is in pcsition 
for locking with the threads of the breech J, the catch H being 
then pushed out of the notch. The breech is closed by pete | 
the lever E towards the gun. The plug D is thus firat introdu 
into the breech J, and when in position for locking, the catch H 
being pushed back frees it, and then the plug is turned partly 
round and locked. The travel of the arm B and the link C is such 
that when the plug is locked the centre of the pin K has 

the straight line joining the centres of D' and B!, thus forming a 
locking arrangement such that the rt D cannot become un- 
locked by shock when the gun is fired. On the face of the plug 
carrier A is a spring catch A2 having a rounded end entering a 
hollow of the lever EB so as to hold the lever from —— when 
the breech end of the gun is depressed, but to allow of its being 
pulled rearward. (Accepted August 12, 1896). 


18,661. O. H. Palmer, Birmingham. Projectiles. 
[8 #igs.) October 5, 1895.—This invention refers to hollow pro- 
jectiles generally containing high and low explosives such as 
dynamite, gun-cotton, or the so-called cordite, or other high 
explosive, together with gunpowder or other comparatively low 
explosive, and one object of the invention is to produce an 
explosive projectile capable of being fired from quick-firing guns 
or other ordnance, which will not explode until after striking and 
entering the desired object. Within a hollow cylindrical outer 
case or shell A (formed with a py mo ee head) is arranged 
an outer vessel or receiver B of lesser len for containing the 
high explosive, and made of a suitable shape (cylindrical) to 
correspond with the interior of the shell A and — to fit 
loosely therein. This receiver B is packed externally with some soft 
material C, such as lambskin with the wool or fur against the 
interior of the projectile, or with any other material being a non- 
conductor of heat, soft or resilient, and capable of retaining or 
being lubricated; felt or asbestos may be used. Between the base 
of the receiver B and the base of the projectile A there ie an air 
space D which acts as a cushion to reduce the initial shock or 
impact, caused by the propulsion of the projectile, from being 
communicated to the inner receiver B containing the high explo- 
sive in an injurious degree. The receiver B is retained in a for- 
ward tion within the shell and the rear air space D thus main- 
tained by means ofja spring E. The forward end of the spring 
E projects and is received within a recessed part of the re- 
ceiver B (Fig. 3) so as to allow for the free revolution of the inner 
receiver relatively to the external shell. Between the forward 
end of the receiver B and the forward end of the external shell A 
is placed a low explosive F such as gunpowder, which acte asa 
communication between the detonator and the high explosive. 
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Contained within the receiver B, and in order that the charge of 
high explosive may be ignited at the rear as well as the 
forward end simultaneously, a perforated tube H is provided 
extending from the front of the receiver to the rear of same. 
The detonator is situate at the front end or point of the shell. 
The rotation of the shell A upon firing (caused by the rifling of 
the gun) is not communicated with tudden shock to the inner 
receiver B, the latter being caused to revolve gradually by means 
of peripheral frictional contact alone. The airspace D at the rear 
reduces the ehock of propulsion, and the heat, generated between 
the shell and the gun, is insulated from the inner receiver by the 
peripheral packing C, which also transforms the inner receiver B 

















into a kind of air piston, while the lubricant of the packing 
facilitates its rotation. Air channels or vents G are provided 
between the rear air chamber D and the forward end of the 
receiver B by passing a number of tubes through the receiver B, 
so that upon firing, the receiver moves in 4 rearward direction 
relatively to the outer casing A, thereby compressing the air in 
the chamber D, thus forming an air cushion and preventing the 
shock of the propelling charge from being communicated in any 
great degree to the receiver B containing the high explosive. The 
air channels G are of a sufficient number and size to prevent an 
excessive pressure of air accumulating behind the receiver, which 
would thereby force the receiver violently forward when the firat 
shock of the firing was over. (Accepted August 12, 1896). 


LIFTING AND HAULING APPLIANCES, 


18,497. J. T. Stokes and J. Richmond, London. 
Appliances for Opening and Closing Barriers, &c., 
of Lifts. (6 Figs.) October 3, 1835.—This invention relates to the 
employment of a number of cubsidiary hydraulic rams and cylin- 
ders, one or more to each floor of a building in which a lift is fitted, 
all of said cylinders being in connection and controllable by a main 
or master hydraulic valve which is moved ia conjunction with the 
apparatus for starting and stopping the lift, and is thus practically 
part and parcel of the starting and stopping valve. This valve is 
so constructed that when the liftie moved in either direction the 
barriers at all floors are closed, but upon the lift being brought to 
a standstill all the barriers at the various floors try to open ; this 
is prevented by means of catches, with the exception of the floor at 
which the cage is stopped, where the catch is automatically thrown 
out of gear by the arrival of the cage, leaving the barrier free to 
open at this floor ooly. The locking is independent entirely of 
the hydraulic gear for opening and shutting, but this may also be 
done by small hydraulic cylinders for shooting bolts or catches if 
preferred. The cage A is provided with a vertical bar B or frame 
having inclined ende BI, B!, and a flat central part C or equivalent 
device, said bar projecting sufficiently far to come into contact 
with a roller D on the end of a lever E at each up and down travel 
of the cage A. The lever E is pivoted to the box F, which also 
contains the hydraulic cylinder G, and which ia attached to the 
frame of the lift well. The other end of the roller lever E has a 
bolt H pivoted thereto, which can be moved in and out of a socket 
J by the foregoing movement, the return being effected by a spring 
or counterweight K. The several cylindera for operating the 




















semaphore arms or barriers guarding the entry to the lift well on 
each floor, are preferably in connection with a single pipe 1 
leading from a master valve L, which is practically an extension of 
the ordinary starting valve M, and is only operable by the lift 
attendant by the act of stopping or starting the lift in the ordinary 
way. The valve L has inlet and exhaust ports N, P, P! respec- 
tively, these being so arranged that when the starting valve is in 
the middle or stop position as shown, the inlet port N of the valve 
L will allow power water to pass through to the cylinders G, and 
exert pressure upon the ram Q and lift the semaphore arm or 
barrier R by the link Q!. The said aim is pivoted preferably be- 
tween brackets S, 8 cast on the front plate T of the box F, which 
is fixed on one side of the lift well at the several floors. If, how- 
ever, the starting valve lever V be moved to either of the positions 
land 2, the valve L will be in such position that one or other of 
the ports P, P! will open the cylinder G to the exhaust U so that 
there will be no tendency to lift the barriers R, which will remain 
across the entrance to the lift well at all times except and unless 
the cage A is — opposite the entrance at any given floor, when 
the inclined wedge will withdraw the bolt H clear of the barrier 
and allow the ram to lift the arm at that entrance only. By reason 
of the attendant moving the valve to the mid or stop position, 
power water is allowed to exert pressure in the cylinders G on each 
fioor, but asall the barriers are locked by the bolt H, the rams 
thereof to which they are ted are r d ineffectual for 
opening or lifting the barriers unlees the cage has arrived at the 
proper position for the flat face C of the bar B to completely with- 
draw the bolt at that particular floor, when the ram will lift said 
barrier while all the others remain closed and locked. (Accepted 
August 12, 1896). 





RAILWAYS AND TRAMWAYS. 


18,819. W. Gooding, London. Tramears. [6 Figs.) 
October 8, 1895.—This invention consists in using plain wheels 
instead of flanged wheels and in the use of auxiliary small wheels 
adapted to run in the grooves ofthe rails and guide the car so that 
its plain wheels run on the rails, the object being to provide a 
ready and simple means of allowing tramcars to be run off the 
rails in case of accident or obstruction. X designates the tramcar 
fitted with wheels A which hive plain or unflanged peripheries, 
and are adapted to run on the usual rails Y. Oa each or either 
end of the tramcar X is mounted a p3ir of small wheels B, B. 
Theee wheels B, Bare mounted on a framing C in such a manner 
as to allow the said wheels to be easily raised or lowered from or 
on to the rails, so that when it is desired to run the car cff the 
rails for apy purp-s2, it is only necessary to raise the said wheels 
B, B clear of the rails as shown in Fig. 1. The framing carrying 
the wheels is pivoted atc. Thg end c! of the framing is adapted 
to be raized or lowered, thus lowering or raising its opposite end 





























(as shown by dotted lines in Fig. 1), by means of a screw adapted 
to be operated by a handle or other arrangement. A spring c2 may 
or may not be ued for returning the wheels to their lower 
position, or the wheels B, B may be operated in any other wsy 
either directly or indirectly. When it is desired to use this in- 
vention in connection with existing tramcars, the form illustrated 
by Fige. 1 and 2 is preferred, wherein the emall wheels B, B are 
mounted slightly in advance of the ordinary wheels A, A, the said 
ordinary wheels having their flanges turned down so as to convert 
them into wheels having plain or unflanged peripheries. When 
the tramcar is built specially for use with this invention the 
wheels A, A have a narrower tread, and therefore allow the small 
wheels B, B to be mounted in the same axial line as the wheels 
A, A, in which position they are practicall ticeable. The 
small wheels B, B may either be plain, narrow-treaded wheels 
adapted to enter the groove in the rail, or they may be flanged 
wheele. As an alternative construction, only one of the small 
wheels B, B may be used at each end of the car. (Accepted 
August 12, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


14,995. R. Haddan, London, (C. Twillandier, Paris.) 
Steam Generators and Petroleum Furnaces there- 
for. (3 Figs.) August 8, 1895.—This invention relates to an 
improved steam generator, into which the water is introduced in 
a very finely divided state in order that it may be instantaneously 
vaporised, the steam being superheated and dried in a number of 
spirally twisted Sg ong The water is introduced into an inner 
tub2 c surrounded by an outer tube kon which the fire plays, 
space being left between the inner and outer tube walls for the 
development of steam from the water which passes out of minute 
holes (about 2 to 3/10000 diameter) in the inner tube and impinges 
on the heated wall of the outer tube, where itis instantly vaporised. 
There may be apy suitable number of these tubes side by side at 
small intervals apart, and from each outer tube there rises a 
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number of spirally wound tubes d for leading off and drying the 
steam and delivering it into other cross-tubes gy from which 
branches lead by pipes i, j to a main steam chest or pipe p. These 
steam generating tubes, spiral tubes, and cross-tubes may be all 
housed within a casing m 7, in the lower part of which is the fur- 
nace, such casing being made with double walls to receive the 
feed water for heating the latter before it is fed by any suitable 
means to the steam generating tubes. The furnace chamber /may 
contain any suitable arrangement of torch-like burners a for com- 
bustion of petroleum. These torches are supplied with fuel by 
horizontal pipcs 7 communicating with them at the bottom, and 
having cocks for regulating the supply to the whole or to groups 
or rows of such burners. Air is supplied through the perforated 
floor plate of the casing. (Accepted August 12, 1898). 


VEHICLES. 


11,367. G. Johuston, Springburn, Lanark, Springs 
for Wheeled Vehicles. (4 Fiys.) May 26, 1896.—This in- 
vention relates to wheeled vehi-les such as are usually provided 
with laminated steel springs, and has for its object to prevent or 
diminish the tremors due to the action of small irregularities in 
the road which are insufficient to appreciably affect such springs 
whilst still disagreeably felt by cccupants of the vehicles. The 
improvements consist in combining air cushions or springs with 
the laminated steel springs. In the ——_ shown in Figs. 1 and 
2, there is interposed between the usual laminated steel springs 
A and the axle B, a cushion C of rubber or other suitable flexible 
material inflated with compressed air. This cushion C is of a 
cylindrical form with hemispherical ende, and is held between 
ppper and lower metal plates D, E, shaped concavely to partially 
incloss the upper and und:r sides of the cushion and con- 
nected at the ends by loose links D 1, the whole being arranged 
to allow of the cushion being compressed to a limited extent. 
The buckles F confining the laminated spring A are made each 
with two legs G, which extend down through guide eyes in a plate 
or flanges H formed on or fixed to the axle B. The legs have pins 
at their lower ends to prevent their getting out of the guide eyes, 
whilst free to move through them to a limited extent as the air 





cushion is compressed or expands. In the example shown in 





Fig. 3, a circular air cushion J is combined with the laminated 
spring A ; and is held between suitably-ehaped plates K, L, the 
upper one, K, of which is fixed by screw bolts M to plates N 
crossing the top of the spring A. The lower plate L is fixed to the 
axle B, as is also a piece P having a button-like head Q, which 
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can move in a sccket R made for it in the upper plate K, and pre. 
vents the plates K, L from becoming too far separated. A slack 
chain S connects the lower plate L to a buckle T fixed on the 
spring A, and transmits the forward drag of the vehicle to the 
lower plate L. (Accepted August 12, 1896). 


17,749. G. Delannoy, Beauvois, France. Mechanism 
for Transmitting Motion, Especially Applicable to 
Self-Propelling Vehicles. (4 Figs.] September 23, 1895,— 
Referring t> Fig. 1,a@isa shaft which receives continuous rotary 
motion directly from a motor not shown. The crank) upon the 
shaft a imparts a to-and-fro motion to the link c by means of 
the connecting-rod d. The link c, which is pivoted at ¢, carries 
a block f which is capable of being adjusted in the direction of 
the length of the link, and is connected by means of a rod 7 toa 

ositive driving mechanism h which, at each stroke of the rodg 
in the direction of the arrow, causesa shaft i which is the driven 
shaft to rotate to a certain extent. When the block f occupies a 
position f! very near the centre of oscillation ¢ of the link c, the 
amplitude of its movement is nil, whereas this amplitude is 
greatest when the sliding block f the ion f2 at the 
opposite end of the link c. By bring the sliding block / into 
intermediate positions of its course, a greater or less angular 
displacement of the driving arrangement h can be effected at 
will, and all possible speeds between zero and the maximum 
speed can be conssquently obtained. The figures show an ar- 
rangement designed for the transmission of the motion of the 
motor to the driving shaft or to the driving axle, in a self-propel- 











ling vehicle or other motor. The link c receives its to-and-fro motion 
from the piston of the motor, preferably directly. cis the link 
pivoted at ¢, and to which an oscillating movement is imparted by 
a connecting-rod d shown in dotted lines. An antifriction roller 0 
(Fig. 3) is mounted loosely on an axis connected with the sliding 
block f which is capable of being displaced in a guideway or slot 
formed in the link c in such a manner that the antifriction roller 
o can be made to occupy, within the guideway of the link, all the 
intermediate positions between the extreme positions o and ol. 
The sliding block f and the antifriction roller o are displaced along 
the guideway of the link c by meansof the arrangement shown in 
Fig. 3. Upon the screw p is mounted a pinion q that gears into 
another pinion 7 on a shaft s. This shaft carries a tooth wheel 
(not shown) in engagement with another tooth wheel ¢ (Fig. 2) 
mounted on a shaft vw. On rotating the shaft w, the conductor 
can cause the roller o to occupy all the positions desired in a guide 
groove v (Fig. 2) formed to receive it in the arm of a piece w that 
constitutes the principal part of the positive arrangement of any 
suitable kind arranged to engage in one direction with the shaft 
t to be driven and to remain idle on said shaft in the other direc- 
tion, communicating consequently to the shaft i the movement 
that is transmitted from the link c to the piece w by means of the 
oe block f and antifriction roller 0. (Accepted August 12, 








UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
etreet, Strand. 





THe Dar.inc.—A sectional committee appointed by 
the New South Wales Parliament to take evidence wit 
reference to a proposed construction of locks and weirsin 
the Darling, has reported that it sympathises with thoce 
who would like to see settlement upon the Darling pru- 
dently assisted by an expenditure of public money in pro- 
viding adequate pumping machinery for the utilisation of 
the water of the river. If it is intended to eventually 
carry out a scheme of inland navigation, the whole length 
of the Darling would require to be locked, and the pro- 
posed work could only be regarded as the initial step 
towards rendering the river navigable for about 1300 miles, 
at a cost which, the committee has been informed, would 
amount to nearly 1,200,000/. The committee is of opinion 
that it would be unwise for New South Wales to engage 
in so lavish and disinterested an outlay, until upon the 
federation of the whole of the Australasian colonies the 
whole question can be comprehensively dealt with by 
Federal Parliament, and the expense of the undertaking 





fairly apportioned. 









l\ 


Pay 


CE 


M 


ASU 


{| 


{| 












Sert. 18) 18, 1896. ] ENGINEERING. 





























ASHLIN'S PATENT. 


INTERCHANGEABLE — FURNACES 





Made 
in 
either 
j . 
Section. 
Furnace with contracted back’end flange, applicable to Furnace with heath aaa cut away on Ashlin’s system, for 
separate or common combustion chambers. separate combustion chambers. 


CAPABLE OF WITHDRAWAL WITHOUT REMOVAL OF BOILER FRONT PLATE. 


Tu: LEEDS FORGE CO, ume, LEEDS .. 


ama PETER BROTHERHOOD, "= == 


GOLD MEDAL, Belvedere Road, Westminster Bridge, LONDON, ‘a SILVER MEDAL, 


CO Oe ee Class 66. 


— IMPROVED Patent SIMPLE or UOMPOUND , _— ENGINES, no 




















FOR DRIVING — [yer 144,750 HP. — DOUBLE-ACTING 
FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
PUMPS, ENGINES 
DYTNAMOS, FOR 
HIGH-SPEED Driving Dynamos, &e., 
MACHINERY, AS FITTED ON H.M. YACHT 


AS LARGELY USED in the BRITISH “VICTORIA & ALBERT,” 
AND FOREIGN NAVIES. H.M.S. “ROYAL SOVEREIGN,” &c, 
— j = = — 
Double-Acting Open Engine and Dynamo. 1822 








GHORGE ELLIOT «& CO.. 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANC’S LAY WIRE ROPES, 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, &c. 


OFFICE: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. 
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GAS COMPRESSING ENGINES 
BESSEMER BLOWING ENGINES 
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PSUGEARIN ue EXTENSIVELY IN USE FOR HAULAGE PURPOSES. %# ~ 
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MOVEABLE HYDRAULIC CRANES, ARCHWAY TYPE. 





40.TON STEAM CRANE 


Patent Suspended 


DEEP WELL PUMPS, 








PATENT 
a EAST FERRY ROAD 
PNEUMATIC enaineerinc works 
COMPANY, LTD., 
GRAIN MILLWALL, LONDON, E. 
Crane 2 
ELEVATORS. Weighing ‘Machines 
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SCHOFIELD’S PATENT , 


Lr CANTILEVER FLOATING DOCK 
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JAMES SOHOFIELD, Dtiesetin: 2l, GROVE ST., HULL 


Fried. Krupp Grusonwerk 


MACDEBURC-BUCKAU., 


HYDRAULIC LEAD-COVERING CABLE PRESSES 


(HUBER PATENT), in different sizes. 


HYDRAULIC LEAD PIPE PRESSES 


LEAD ROLLER PRESSES. 


CATALOGUES FREE, 


sole Agent: W. STAMM, 8, Bast India Avenue, LONDON, Re. 


"THE BIRMINGHAM CAS ENCINE’ 


— (GRICE & ROLLASON’S PATENTS.) —— 
The Simplest Positive Action 


. OTTO CYCLE ENGINE 


YET INTRODUCED. 


The simplicity of these 
warrants their extensive lotion 
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PATENT aes oy 
insuring pe 
steady running. 

as PATENT PISTON. 


— <a> = se PATENT «VALVE, fo 
SS > ~B preventin bursting of 
=> - a <7 water jacket by frost 


STRONG. “CoN OMICAL. 


~ SIMPLE. 


WILLIAM GRICE & SONS 





ENGINEERS AND FOUNDERS, 1361 
EFAZILET STRAT, BIRMINGHAM. 


Condon Representative: Mr. SAM. PUPLETT, M.LM.E.,47, Albany Bldgs, Victoria St, Westmlse 
Half-Cross ns ae ) 


The overlapping of thelayers 
takes the heavy strain off the 
edge and puts it on the 








By Royal Letters 
Patent, No. 12,861. 
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y thereby preventing breaking 
on the edge; and when the 
band leaves the pulley it gives 
more grip than ordinary single and 
double, especially so if distance of 
‘shafts is short, the layers, each by itself, 
gripping the pulley, 


The greatest strain is put on point C =e 


owing tothe diameter beingenlarged by the under layer. Al 

The tearing of the edge is prev vented, because the 
leather, doubled at C, gives less way, SO that the limit 
of elasticity at the edge is not overdone. 


C. Otto Gehrceckens, Hamburg. 


For Great Britain apply ¢ to Haughton & Co., 110, Cannon Street, London, 
98 Half-cross Bands supplied. 
Price like ordinary belting, with an preci red of 5% for the Patent. Testimonials from all parts of the wi 
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CONSTRUOTION IN EARTHQUAKE 
COUNTRIES. 


By C. A. W. PownaLt, M. Inst. C.E., late Principal 
Engineer, Japanese Government Railways. 

Tuts article is intended to supplement, as regards 
one item, the able contributions lately published in 
ENGINEERING, from the pen of Professor John 
Milne, F.R.S. Allusion is there made, on page 73 
ante, to the bridge over the Nagara River, in central 
Japan, the destruction of which, in the earthquake 
of 1891, is illustrated by Figs. 5 and 6, page 74. 

Some further explanation of the design of the 
bridge, and of what appear to the designer to have 
been the causes which led to its collapse, may be of 
interest. 

The Nagara is one of three great rivers which 
have their sources in the central mountains of Japan, 
and flow southwards to the Pacific through the 
fertile plain near Nagoya. Of these rivers the Ibi 
is on the west side of the plain; the Nagara is 
crossed by the railway three miles to the eastward 
of the Ibi; and six miles further in the same direc- 
tion the Kiso is bridged soon after it emerges from 
the mountains. Thus an earthquake shock passing 
through the centre of the plain would be most 
severely felt at the Nagara, on account of its central 

sition, as shown on sketch map annexed (Fig. 1). 
When these bridges were designed by the present 
writer in 1885-6 after a residence in Japan of 
three years, during which time the country had 
been very free from earthquakes, he had no per- 
sonal reason to suspect the earth’s surface there of 
suddenly passing into a condition of unstable equi- 
librium. 

Thirty years had then elapsed since the last great 
earthquakes in 1854-5, when Japan was only just 
admitting foreigners to residence, and among the 
Japanese themselves a new generation had grown 
up who had never experienced a severe shock ; 
although slight tremors were frequent in the Tokio- 
Yokohama district, some 200 miles north of 
Nagoya, the plains around the last-named town 
were not regarded as dangerous by those living 
further to the south, 

So when it was proposed in 1885 to adopt spans 
of larger size than had hitherto been used in 
Japan for the bridges over those rivers near 
Nagoya, no word of caution as regards the possible 
occurrence of a destructive earthquake there was 
uttered by the Japanese officials, who had all the 
local and historic information at their disposal to 
an extent impossible to Europeans unacquainted 
with the language in which it was recorded. 

_The works were therefore designed, not with a 
view to the contingencies of damage from earth- 
quakes, but to deal with the exceedingly bad 
foundations, as well as to provide ample room for 
the heavy floods of summer and autumn to pass 
down the rivers. The plains consist of alluvial 
deposit of the softest kind. The rivers in the 
centre and south of Japan are raised above the 
plains, and the water in flood time is confined by 
banks placed at a distance apart which is deter- 
mined by the local experience of former floods, so 
as to give sufficient waterway. But this is often 
barely enough, in some cases it proves inadequate, 
and then the water, overtopping the banks, pours 
down into the plains, which become great lakes or 
almost seas, and great damage is done to the sur- 
rounding country. 

Any reduction of waterway in the rivers is, 
therefore, watched by the local authorities with 
very jealous eyes, and as with large spans both the 
number of piers and the obstruction they cause to 
Waterway is reduced, there was a distinct object to 

gained in making the spans as large as possible. 
The length of each span was fixed at 200 ft. for the 
main channels, and over the River Ibi three such 
Spans were placed ; over the Nagara five, with two 
Spans of 100 ft. at each end ; over the Kiso there 
are nine of these spans, 
: At the Ibi and the Kiso the foundations were 
ormed by a pair of brick wells each 12 ft. in dia- 
meter, sunk to a depth of 70 ft. below the river bed 
~ former, and from 40 ft. to 50 ft. at the latter 
. genie. to the usual Indian practice, these 
he were connected at top by a brick arch, on 

ich, and on the wells themselves, the pier above 
ground was built. These piers, being 10 ft. 


‘thick, occupied 5 per cent. of the waterway, but 


care was taken that the rivers were crossed at 
ey where the distance between flood ‘banks: was 
ore than this percentage in excess of the width of 





the narrowest place in the neighbourhood, which 
thus became a standard. Careful. hydraulic cal- 
culations were made to insure that under each 
bridge there was ample room for a maximum flood 
to pass, after the space occupied by the piers had 
been deducted from the sectional area of the 
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channel, and an experience of 10 years has shown 
the sufficiency of the provision thus made for the 
floods. 

At the Nagara the river had to be crossed where 
the width between the flood banks gave very little 
margin for the obstruction caused by piers, and it 
was therefore important to make this as small as 
possible. It was found that open-work piers formed 














| some were never found again. 





of a group of five cast-iron piles, each 2 ft. 6 in. 
in diameter, would only occupy 2.8 per cent. in- 
stead of 5 per cent. of the channel. Where brick 
wells are used, the load they themselves impose on 
the ground below them is so great as to absorb a large 
part of the bearing power of the strata met with, so 
the amount of this which is left for the support of 
superstructure and train, increases when the weight 
of the piers is reduced. 

The pile piers were so much lighter than brick 
wells that it was possible to stop sinking them at 
a bed of gravel from 30 ft. to 40 ft. below the sur- 
face. This must have been passed through to a 
greater and unknown depth had the heavy type of 
foundation been used ; but with the piles it never 
showed any sign of weakness. Before the sections 
forming the columns above ground were placed on 
the pile lengths sunk in the river bed, each of the 
latter had to carry a full test-load for five days 
without showing any subsidence. When the column 
above ground ‘had been raised high enough, an 
enlarged capital was placed on it to receive the 
bearing girders, which then became the support 
for the main girders. The elevation of the piers is 
shown in Fig. 2. 

It may be observed that the ends of the bracings 
were taken through slots in the castings to the 
inside of the pile and there bolted, thus dispensing 
with the projecting lugs on the outside of the 
columns which were found to be a weak point in 
the original Tay Bridge. These cast-iron pile 
foundations cost 21. 7s. 5d. per foot run of bridge, 
while the brick wells, with piers of the same 
material, cost 81. 4s. per foot run when sunk to the 
same depths, and this difference, as also the great 
economy in not having to sink the foundations to a 
greater depth, was well worth consideration when 
dealing with a bridge 1400 ft. long. It was there- 
fore with a view to minimise flood obstruction, and 
also cost of construction, while providing ample 
strength to meet the ordinary vertical pressure of 
superstructure and train, that the Nagara Bridge 
was built with cast-iron columns. The bridge did 
its work for 4} years from the time it was opened 
in 1887, but then, in the autumn of 1891, there 
came on it, and onits neighbours, a trial such as no 
railway works have hitherto been exposed to. Of 
the widespread destruction and loss of life through 
central Japan on October 28 of that year, Professor 
Milne has lately written in these columns. It was 
not till some little time had passed that the origin 
of the shocks was traced to the Neo Valley in the 
mountains about 20 miles inland from Gifu. The 
line of the ‘‘ fault” then made on the earth’s sur- 
— is shown in the above map by the thick dotted 

ne, 

Proceeding from this centre, the force distri- 
buted itself radially through the country for many 
hundreds of miles, varying inversely with the dis- 
tance, but enormous and immeasurable in the 
vicinity of the outbreak. At Nagoya, 40 miles 
from Neo, the seismographs were broken after the 
first records, but the keeper of the observatory 
stated his belief that the vertical movement of the 
ground had been about 9in. Another witness, 
who was in a neighbouring village at the time, 
spoke to the writer a day or two after the event, of 
the earth’s seeming to rise up and flow towards 
him in waves. The marks of such wave action were 
clearly to be seen all over the countryside ; the 
earth in the fields was split up by long fissures, 
and it was noticeable that it was always the softer 
ground which had most felt the disturbance. And 
in this lay the special danger to the railway bridges, 
which, of necessity, rested on piers driven through 
the softest ground of all—the silt in the river bede, 
and as the piers were held in the grip of the silt 
which surrounded them, they must of course 
move with it. Everything was on the move 


| during those 12 minutes of utter destruction while 


the force was venting itself with its maximum 
power passing along lines of least resistance. 
These linesxran down the beds of the great rivers, 
and especially down the Nagara, whose sources are 
close to the Neo Valley. Starting there, the shock 


| ran right down the bed of the Nagara, which, it is no 


exaggeration to say, was set swinging like a skipping 
rope up and down the course of the river. As the 
bed swung, so must the foundations swing with it ; 
One was discovered 
5 ft. up-stream from where it had been placed. 
But this, of course, does not represent the extent 
to which it had been moved, for, to use the analogy 
of the rope, those 5 ft. were what remained after it 
had come to rest again, and the oscillation may 
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have been four or five times as much. If we call 
it 20 ft. and sketch it as in Fig. 3, the lower part 
of the pile imbedded in the ground at B was 
forced up and down the river so that it was at one 
moment at A, and at another at OC, and the dis- 
tance AC is the range of oscillation. Although 
it is impossible to say how frequently the imbedded 
piles were thrown to and fro, the nature of their 
movement may be explained by Fig. 4, in which 
A C is, as before, the maximum range of horizontal 
movement, while a time scale of the duration of the 
earthquake is given vertically. 

Starting from their original position at B, they 
would move down-stream, as shown by the arrows, 
with a swing, first small, then increasing in ampli- 
tude to amaximum, assumed, as on last sketch, as 
40 ft., and from this they came gradually to rest 
again as the propulsion of the succeeding vibrations 
diminished. The upper, or above-ground, part of 
the pier was meanwhile held together by the bear- 
ing girders, while the inertia of the main girders, 
weighing nearly 180 tons per span, offered passive 
resistance to the superstructure following the wild 
dance going on below. Some of the main girders 
were, however, found resting on the ground 18 ft. 
from the original centre line. With the bottom of 
the piles swinging while the top could not join in 
the movement, there can ba no wonder that the 
piers were simply torn asunder and the bridge re- 
duced to the condition shown in Fig. 5, on page 74. 
Cast iron is of all materials least adapted to sudden 
violent shocks, but, as has been said above, such 
were never anticipated in this district, and what- 
ever the material or the manner of disposing it, the 
result must have been the same with piers thus 
pulled from under the bridge. 

At Ibi on the west, and at Kiso on the east, the 
brick piers were broken and thrown 3 ft. out of 
line in the direction of the shock, and so wrecked 
that they had to be reconstructed. At both these 
bridges a line of fracture ran through the small 
brick arch connecting the wells, and in rebuilding 
at Nagara the hint was taken, and instead of the 
two circular wells, one elliptical well was sunk, so 
that the pier built on it might be solid all the way 
up. But had this been done before 1891 at Kiso 
and Ibi, the earthquake then would equally have 
smashed the piers, for the inertia of the girders 
pulled them over, and it was only because they 
were less in the direct line of the rush of the earth- 
quake through the plain that they did not actually 
fall as happened at Nagara. 

It isto the credit of the English manufacturers 
who supplied the great spans that these were un- 
injured by the shock they sustained in falling on to 
the river bed from a height of about 30 ft. Prompt 
measures were taken for raising and reconstructing 
them on new piers, which were made as strong as 
possible, though it was fully recognised that when- 
ever a similar earthquake broke out again, nothing 
could be expected to withstand it. 

What really brings a structure down is the 
inertia of its upper portion and the consequent 
inability of the whole to synchronise in movement. 
This applies to all buildings, but especially to railway 
works, such as the great bridges above described. 
It is for the ever-present conditions, such as the 
nature of the foundations, the obstruction to floods, 
and the carrying of the traffic in safety, that railway 
bridges must in the first instance be designed. 
When compliance with those conditions entails 
large spans, these must entail proportionally heavier 
weights, and, therefore, greater inertia. It is this 
which makes all heavy buildings more liable to 
injury than small and light structures. The force 
of earthquakes varies within very wide limits, and 
it is impossible to make a design which is proof 
against all earthquakes. But if the force be mea- 
sured, as is done by the Beaufort system for wind 
pressures, by a scale from zero to 12as a maximum, 
then, though it is an impossibility to provide 
against the latter, a building which would give way 
under, say, force 6 or 7, may be enabled to resist a 
shock of that or greater severity if it is known that 
it may be attacked by a severe earthquake and the 
shape is designed accordingly. The experimental 
researches and calculations made by Professor 
Milne, and published by him in the report of the 
British Association of 1891, now enable this to be 
done. In arranging for the reconstruction of the 
bridges in the Nagoya district, and in subsequently 
designing new works in a part of Japan known to 
be liable to earthquake visitations, Professor Milne’s 
scientific investigations and formule were found 
of the greatest use, and the present opportunity 








is gladly taken for publicly acknowledging their 
practical value. 








THE FRENOH NAVAL MANCUVRES. 
(Continued from page 333.) 

In our last article (see page 333) we described 
the mishap that befel the torpedo-boats attached 
to that section of the fleet that had gone over to 
Ajaccio, and which ended in the sinking of the 
Audacieux, and in considerable damage to the 
Chevalier, which was towed to Toulon by the Milan. 
With this unfortunate incident, the first period of 
the operations were terminated. The second series 
was commenced on the night of July 14, the 
national féte-day, which had been observed strictly 
as a holiday throughout the fleet. Everything was 
got in readiness on the night of the 14th, and early 
the next morning the active squadron proceeded to 
the harbour of Hyéres. At the same time the 
flying section of the fleet prepared for a blockade 
of Marseilles for July 16, and on that day 
the Amiral Charner, together with the other 
vessels taking part in the manceuvre, ap- 
peared before the port, with the intention of pre- 
venting any ships from leaving, and, if possible, of 
seizing the port. Meanwhile the bulk of the squad- 
ron, in the harbour of Hyéres, was occupied with 
various drills, especially with torpedo practice ; at 
first the ironclads, and afterwards the torpedo- 
boats, which discharged their torpedoes against the 
moving ironclads; these last-named experiments 
were full of interest. The first division, with the 
torpedo-boats, then formed up and advanced in 
single line, the torpedo-boats being massed under 
shelter to the starboard of the large vessels. On 
an opposite tack there advanced four hostile iron- 
clads, and the two groups of ships crossed each 
other on the port side. When the two leading 
vessels found themselves almost crossing, the tor- 
pedo-boats, putting on their top speed, proceeded 
one after the other to the starboard, making a wide 
curve so as to pass clear of the last ship of their own 
squadron ; then they commenced an attack suc- 
cessively on the forward ships of the hostile fleet. 
Nearly all the torpedo-boats scored an effective hit, 
although the enemy’s ships were busy with their 
machine guns ; it was thoroughly demonstrated by 
this piece of work that the efliciency of the torpedo 
drill was far higher than on previous occasions, and 
that considerable improvement has been effected in 
the construction and the discharge of these weapons. 
At nightfall the various ironclads were surrounded 
by their protective netting (Bullivant system), and 
prepared to resist an attack from the torpedo-boats 
belonging to the mobile defences of Toulon, a little 
fleet which was remarkably well handled. The two 
first of these attacking boats were successfully re- 
pulsed, but the third succeeded in delivering a 
torpedo in the net of the Marceau ; and in the same 
way, the Magenta and the Courbet were also tor- 
pedoed. 

The following morning some interesting experi- 
ments were carried on for boarding a moving plat- 
form that was towed at a speed of 10 knots; during 
these trials the ships were able to approach their 
mark near enough to throw the grappling irons 
effectively. At the same time the cruisers and the 
torpedo-boats were engaged in blockading man- 
ceuvres. Two cruisers in the harbour of Hyéres 
attempted to escape at a reduced speed of 13 knots, 
whilst eight torpedo-boats belonging to the mobile 
defences, and with a limit to their speed of 15 
knots, were detailed to prevent their escape, and 
were succéssful in doing so. 

During this time the reserve squadron did not 
remain inactive ; whilst it stayed at Ajaccio it was 
occupied with various operations, including an 
attack by torpedo-boats when at anchor ; on this 
occasion all the attacking boats were detected, and 
repelled by the machine guns, except one, that 
successfully torpedoed the Lalande. This section 
of the fleet seems to have been particularly un- 
lucky ; several accidents occurred during this night 
attack. For the third time recently the machinery 
of the Friedland broke down, and so seriously 
that she had to get back to Toulon. It was the 
starting engines that caused the trouble. The 
Friedland was replaced by the Neptune, which by 
this time had returned from Crete. The Milan 
was also suffering from some damage to her boilers, 
sufficiently serious to lay her up for several days. 
Under these circumstances it was determined to 
strengthen the squadron by the addition of the 
new and very high-speed torpedo-boat Forban. 


With the 17th July commenced the most jn. 
teresting part of the second period of the map. 
ceuvres. A squadron, A, anchored in the harbour 
at Hyéres, learns that a more powerful and hostile 
squadron, E, is cruising in that part of the Mediter. 
ranean between Corsica, the Balearic Islands, and Pro. 
vence ; by means of semaphore signalling, squadron 
A asks for assistance from a squadron B anchored 
at Ajaccio, and also less powerful than E; but A 
and B if they could join would, together, be more 
powerful than E. A and B had to get together, 
without risking an engagement separately with the 
more powerful force. A had to send its cruisers to 
get in touch with the hostile fleet, and also to ap. 
proach the cruisers, in order to prepare for the 
general combination. These important manceuvres 
occupied the three days, July 17 to 19. The three 
squadrons were made up as follows :—Squadron A: 
Brennus, Marceau, Amiral Baudin, Charner, 
Latouche - Tréville, Chanzy, Bugeaud, Troude, 
Wattignies, d’Herville, Casabianca, Flibustier, and 
Tourmente. Squadron B: Amiral Duperré, Cai. 
man, Terrible, Cécille, Lalande, Sfax, Léger, and 
Orage. Squadron E: Magenta, Redoutable, De. 
vastation, Courbet, Faucon, Vautour, Aventurier, 
Eclair, Kabyle, Sarrazin. In order to carry 
out this programme, the squadron A sent forward 
its cruisers divided into two columns, one com- 
prised of the most powerful ships, to divert the 
attention of the enemy, and to force the hostile 
cruisers to retreat ; the vessels started at almost 
the same time as the B squadron quitted Ajaccio, 
The desired junction was effected, and on the morn- 
ing of July 18 the combined fleet was within sight 
of the squadron E, now, of course, considerably 
weaker than the opposing force, and the cruisers of 
which were speedily separated from the ironclads, 
and an engagement took place, apparently without 
any decisive results. After this all the vessels 
united in various evolutions until the evening of 
the 20th. During this time an unfortunate acci- 
dent occurred in the explosion of a water gauge on 
board one of the torpedo-boats, which killed one 
man and severely injured two others. 

On the 21st the whole of the force separated into 
two divisions to take in stores prior to commencing 
the third period of the manceuvres ; squadron A 
making for Philipville and the other for Algiers. 
The insufticiency of the former as a port in time of 
war was demonstrated by there not being sufficient 
room for all the ships of the squadron to anchor at 
the same time ; in consequence of this some of the 
vessels had to proceed to Bone, while others waited 
at Stora, a small port near Philipville, until room 
could be made by the ships coming out to sea, when 
they had completed storing. Defects in the har- 
bour were also disagreeably illustrated ; the Ma- 
genta broke from her moorings through the failure 
of a cable, and was driven towards the shore by a 
violent westerly wind. Under these conditions she 
struck, but fortunately without sustaining much 
damage, on a reef marked on the chart as at a depth 
of 7 metres, and well recognised as a constant danger 
to shipping. The Magenta had to be lightened by 
removing a large part of her coal before she floated, 
and an examination showed that her false keel had 
been ripped away for a considerable distance, but 
that she had sustained no structural damage. It 
may be mentioned that the Terrible narrowly 
escaped a similar disaster. The work of storing 
completed, the third part of the programme was 
commenced on July 25. The scheme which had 
been prepared was as follows: The French fleet, 
represented by the squadron A, learns that a hostile 
squadron B is in the vicinity, under orders to 
attack and bombard the Mediterranean coast, to 
destroy as far as possible the commercial centres, 
aud to remove the semaphores ; this fleet has to be 
found and attacked with the intention of destroy- 
ing it if possible, or if this be not possible, to assist 
in the protection of the points threatened, and 
which are supposed to be more or less defended by 
a mobile defence of torpedo - boats coming from 
Toulon and Corsica. These boats are under 
order to patrol the front of the endangered 
coast, but not to put to sea, and to be pre- 
pared to resist the first shock of the attack. 
After this programme had been completed, 
the squadron B had to repair to Algiers, and bom- 
bard the eastern coast. [Finally the squadrons 
were to unite, and to carry out a concerted attack 
on the coast of Corsica and Provence, which were 
protected by the mobile defences. The composi 





tion of the squadrons and divisions was tha 
| which we described at the commencement of this 
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article (see page 333), except that some of the 
yessels were out of service through accident, and 
that the Forban was added to A, in the first 
division, while the second division was strengthened 
by the Aventurier. The squadron B having 
gained the open sea, the cruisers Amiral Charner, 
Latouche-Tréville, and Suchet, started in ad- 
vance of the main body, and endeavoured suc- 
cessfully to ascertain the position of the enemy ; 
one of them, the Suchet, was pursued by the 
Sfax, Chanzy, and Cécille, but escaped owing 
to her superior speed. Squadron B succeeded 
in arriving opposite Toulon, and immediately 
commenced the suppositious destruction of the 
semaphore signals, at first with cannon, 
and afterwards by a landing party of blue- 
jackets and marines with a mountain battery ; 
meanwhile the ironclad protected the landing 
parties with a heavy fire that proved very destruc- 
tive to some of the shore batteries. The torpedo: 
boats from Corsica did all that lay in their power 
to repulse the attacking force, but ineffectually, 
and they had to scatter before the pursuit of the 
destroyer Vautour, that was able to maintain her 
speed of 20 knots. This was not done, however, 
without serious loss, and several of the attacking 
squadron were considered to have been disabled 
by the fire from the forts. While this was going 
on the defending squadron had not been idle, 
but had bombarded Dellys, which was regarded 
as the port of the enemy; it was decided that 
the Redoutable had destroyed this port in two 
hours, but with the assumed loss of two-thirds of 
her power as a fighting machine. Squadron B had 
not been able to assume the offensive, and its posi- 
tion became very precarious, because it was shut off 
from its port, and its coal supply was running short. 
Hostilities terminated on the next day without 
either of the fleets having come within fighting 
distance of each other. The object in view was 
attained, however, since B was not able to recoal, 
and having been seriously weakened by the attacks 
on the coast defences, it was decided that it would 
have readily fallen into the hands of the squadron A. 

Afterwards the whole of the naval forces attacked 
the Provence coast, which was defended by the 
Toulon torpedo-boats. The Amiral Charner forced 
the line of the defence and steamed into the har- 
bour of Toulon, but a manceuvre of the same kind 
attempted by the Magenta, the Neptune, the Sfax, 
and the Vautour, did not succeed, and the vessels 
suffered great (suppositious) loss. At the conclu- 
sion of the manceuvres in the Mediterranean, 
Admiral Gervais signalled his congratulations to 
the fleet, and certainly they were well merited. 
Nothing could have surpassed the zeal and effi- 
ciency of the officers and men, but the ironclads 
once more exhibited their constitutional defects of 
insufficient speed and inadequate coal supply ; the 
Chanzy especially, after three days’ work at a speed 
of 16 knots, ceased to be an active unit ; this type 
of vessel appears to be much inferior to that of the 
Dupuy de Lome. 

(Zo be continued.) 





MODERN THEATRE STAGES. 
No: 2 Vid. 
By Epwin O. Sacus, Architect. 


Iron Staces.—Tue ‘‘ ASPHALEIA” SracE. 

As I have already inferred in a previous chapter, 
the iron stage is commonly considered to be neces- 
sarily worked by hydraulic power ; but in reality 
this opinion is quite erroneous. As has already 
been seen in the previous article, the Amster- 
dam Municipal Theatre has an iron stage, which is 
entirely worked by manual labour. There are 
other examples in which neither hydraulic nor any 
other more advanced motive power has been intro- 
duced, while there are many iron stages generally 
classified under the heading hydraulic, in which 
water power merely plays a minor réle, and is, 
perhaps, limited to working some specially cumber- 
Some appliance in the ‘‘ under-machinery.” The 
movement known as ‘‘ Stage Reform” has been all 
too prominently associated with hydraulics, and I 
might almost say that astage in which the construc- 
tion is known to have been influenced by the move- 
ment is also as a rule considered to be necessarily 
an example of hydraulic mechanism. In ‘‘ Stage Re- 
form ” the actual application of hydraulics for work- 
8 the appliances was by no means of such impor- 
ance as is generally assumed. It is true that much 
stress waslaid onthe advantages of replacing manual 








labour by some mechanical power, and that the firat 
designs of a remodelled stage showed that hydraulic 
power could be most extensively introduced, but 
for all that the general idea of a model stage was by 
no means dependent on any special form of motive 
power. 

There was a strong trade element in the body 
which first conspicuously drew attention to stage 
reform, and I wish to lay special stress upon this, 
as there was too much hyprocrisy in the initial 
period of the reform, and many deserving enthu- 
siasts, whose ideas were pirated by the com- 
mercially inclined reformers, may well be said 
to have serious grievances against those whose 
disinterestedness was so lauded at the time. It 
may be, perhaps, injudicious to attribute the 
great results of the stage reform movement to 
others than those officially connected with the 
change, but I would mention that I consider such 
men as Herr Rudolf, of the Court Opera House 
at Vienna, or Herr Brettschneider, to whom 
I have already often referred, directly respon- 
sible for the successful result. The quiet modesty 
of these two talented stage mechanics is the cause 
of their names never having been prominently 
mentioned in connection with the subject. Those 
generally named are Dengg, Gwinner, Kautski, 
Roth, and Riedinger. This quintet, if I am rightly 
informed, formed the so-called ‘‘ Asphaleia ” syn- 
dicate, whose ‘‘ Asphaleia”’ stage was destined to 
be of such importance in the movement. Prior to 
going into detail with regard to this stage, and 
describing examples of it actually carried out, I 
propose reproducing the more important part of 
their prospectus. I am indebted for a free trans- 
lation of this pamphlet to a paper read at the 
Society of Arts, in which the programme of the 
syndicate was fully given. 

The ‘‘Asphalela” prospectus, which is dated 
1882, was published shortly after the terrible 
‘** Ring” Theatre fire. In my introduction I have 
already stated how this disaster was practically 
the occasion of the ‘‘Stage Reform” movement 
being energetically started, and how one of the 
principal objects of the reformers, at least officially, 
was to protect human life from any repetition of 
suchacalamity. It is hence only natural that great 
stress is laid on the safety question throughout the 
prospectus, which commences with a mention of 
the ‘‘ Ring” Theatre fire, and the various attempts, 
such as impregnation of the scenery, to prevent 
fire. The pamphlet goes on to explain how the 
theatre of the day showed nearly the same prin- 
ciples as the playhouse of the seventeenth century. 
The tremendous advances (it says) in technical 
art since that period have left, practically, no trace 
on the theatre. We have contented ourselves with 
introducing in a muddled and patchwork fashion 
some inventions, such as gas, &c., without in any 
way changing the system asa whole. Every inven- 
tion has served merely to widen the breach between 
the old system and modern requirements. Hence 
every invention was not a reform, but a veritable 
change for the worse, so far as safety was concerned. 
For example, in order to accommodate larger 
audiences, we have been content to enlarge our 
auditoriums. But, for the most part, the gang- 
ways and the staircases are as primitive to-day as 
they were 200 years ago. Gas has been intro- 
duced, but the P crt is still built of inflammable 
materials: the auditorium, even in most of the 
theatres recently built, is made up largely of wood, 
‘*carton pierre,” curtains, and a score of other 
easily inflammable things, to say nothing of the 
danger from the scene-dock and the stage, and 
above all the traps.and under-stage machinery, in 
which there is a whole forest of wood. 

Fire is the most immanent and terrible danger in 
a theatre, but it is not the only one. The stage 
machinery of the present day involves serious 
dangers—if not to the public, at least to the artistes 
engaged. Who is there that has not heard of a 
stage carpenter falling from the flies, and being 
carried off dead? that a fastening or a staple 
has given way, and killed some one on the stage ? 
or that a trap fell in, and a number of people 
standing on it were seriously injured ? 

If safety regulations for every possible con- 
tingency were made, the present theatre would be 
like a beggar’s garments—that show nothing of the 
original dress for patches. The spectator would no 
longer be able to see, or the actor to act, for rules 
and regulations. Artistic enjoyment would be at 
an end, and, in spite of all this, safety would be 
still unsecured. Many of the regulations which are 





drawn up secure safety at the expense of wsthetic 
enjoyment. Now there is here a fundamental 
contradiction. The safest theatre in the world is 
worth little unless it affords the fullest scope for 
the acting and the decorative art; and hence the 
question comes, Is it possible to have a theatre 
in which all the demands of art are satisfied as 
fully as those of public safety? Are the claims of 
both reconcilable without any injury to the one by 
the other ? 

Fortunately this question can be answered in 
the affirmative ; but to accomplish it our theatres 
must undergo a systematic change, not only in 
regard to regulations for safety, but from the 
vesthetic standpoint. A rapid glance at the stages 
of evolution will prove this. 

Among the Greeks, theatrical decoration was 
based in part directly upon nature, in part upon 
convention. The theatre of Dionysus at Athens, 
e.g., had for background on the one side the actual 
rocks of the Acropolis, on the other the sea. 
Theatrical performances began just before or at 
sundown. 

As has been said, at the same time theatrical 
decoration with the Greeks was based on conven- 
tion. The stage was built in with a stone wall, in 
which were three doors. Whatever was supposed 
to occur in a room was played inside one of these 
doors. There was also the convention that those 
who came from the harbour or from town entered 
from the right, those who came from foreign or out- 
lying districts from the left. So also it was the 
conventional plan for the chorus, generally of the 
common folk, to be placed in the orchestra, form- 
ing a semicircle in front of the stage, while the 
heroes spoke from the ‘‘logeion,” or stage, and the 
gods from the “‘ theologeion,” the roof at the back 
of the building. 

There was no utilisation of nature for the purpose 
of decoration in the medizval theatre. The latter 
was wholly and solely founded on convention. The 
English stage of Shakespeare’s time and the French 
of the same period had a like foundation. As a 
matter of fact, these had a kind of decoration, but 
it made no attempt at representing the particular 
locality, it only indicated ; the imagination of the 
public did the rest. 

A revolution in all this was brought about by the 
rise of Italian opera and ballet, which ere long 
made their appearance at the Courts of Europe. 
In these much stress was laid upon decorations and 
machinery, and to the influence of these we owe 
almost the whole of our present stage arrange- 
ments. 

The prospectus then goes on to explain how in 
the seventeenth and eighteenth centuries the 
object of decoration was altogether other than it 
is to-day. At that time one of the canons of poesy 
was the astounding of the public by the thrusting 
upon them the last new marvel, whatever this 
might be. And this held good in reference to the 
decorative art. There the chief effort was to strike, 
to overwhelm, but by no manner of means to re- 
present nature. The conventional plan of the 
theatre was, therefore, scarcely touched. Its stiff 
angular method was in harmony with a time that 
loved to vamp nature, and to flank even its garden 
walks with theatrically designed borders. The 
queer, the grotesque, and not the natural, were the 
ideal of the decorative artists of the eighteenth 
century ; transformations, spectral forms, flying 
dragons, fairies, will-o’-the-wisps, and the like, 
their best stock-in-trade. There was no thought 
of illusion, none dreamed of trying to make the 
audience think they were not in a theatre. The 
theatrical was the antithesis of the natural. 

The desire for realism which pervades the nine- 
teenth century has completely changed the ends and 
aims of modern decorative art. Thedecorative artist, 
like the dramatic, tries to play the part of interpreter 
between author and public. Both must nowadays 
equally study the author whose work they present ; 
they must understand him if they would give form 
to his teaching and to his thoughts. The decorative 
artist must, Tike the actor, know how to be in 
earnest. Actor and scene-painter must, above all, 
alike so labour that the audience shall forget that 
they are within the four walls of a theatre. But 
the stage methods of the present day prevent the 
realisation of such an aim, and the general public 
have to content themselves with the reflection that 
they are at a theatre. Every one has had an oppor- 
tunity of observing the incompleteness of the 
arrangements in our theatres, while so far we have 
only been able to console ourselves by the thought 
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that they must be thus, and that if better could 
have been done it would have been long ago. 

Shut out from society, the theatre had to develop 
behind its back, and the memory of the former 
condition still clings to things theatrical. Truly, 


the actor of to-day is treated well enough by 


society ; he is no longer a vagabond and a stroller. 
Nevertheless, the stage still occupies an excep- 
tional position ; it is still to a large extent ignored 
by the State and by science. Science has turned 
industrial. She makes railroads, steam engines, 


factories, and mills ; she tins meat and condenses 
milk ; but she has not troubled herself about the 


stage, and is only now waking to its necessities. 
Hence it is that the majority of persons connected 
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floor of the stage only is of wood (for if this were 
made of any other material it would be useless for 
stage purposes), but the actual floor is, of course, 
very unlikely and very slow to catch fire, and it 
being of flat boarding, it must be exposed to an ex- 
ceedingly high temperature before it can be set 
alight, while it is here in such a position that the 
fireproof paints and solutions can be used to the 
best advantage. 

The ropes and cords, usually made of hemp, can, 
in the Asphaleia stage, be of wire. Besides being 
uninflammable, they do not become stretched and 
slack like hemp ropes, while they last much longer. 
As these wire ropes are not much dearer than the 





ordinary ones, and in actual work two hemp ropes 
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with the technique of the theatre are destitute of 
the smallest amount of scientific knowledge : they 
have all been through the mill; they know the 
whole routine of the theatre, as it was, is, and, as 
they think, evermore small be, and they hand on 
their special knowledge to their descendants and 
successors. As result there has been no essential 
change in the planning and arranging of the stage 
for 200 years past ; indeed, fundamental improve- 
ments were as little likely to be made under such 
circumstances as it was probable fora farm labourer 
to invent the steam plough. 

So far the prospectus deals with the subject of 
the stage generally. It then goes on to describe the 


working of the model stage designed by the syndi- | 


First let us look at it from the point of 
The Asphaleia stage has 


cate. 
security against fire. 


little probability of being burnt, for it is almost 
entirely made of masonry and metal. 
mechanism, traps, and so forth, are of iron. 


All the 
The 

















TypicaL SECTIONS OF THE ‘‘ ASPHALETA” STAGE. 


are replaceable by only one wire, they are much 
cheaper in working. 

Another point of importance for security against 
fire is, that the transmission of power throughout 
the whole machinery is hydraulic, thus increasing 
the pressure of the water supply for use ‘against 
fire. 

For illumination, the Asphaleia Company employs 
the electric light, but gas may also be used. One 
danger from the latter need not be feared, for the 
gas jets can be placed on the Asphaleian stage at any 
convenient height, and are fixed some yards away 
from the cloths. 

All these arrangements reduce any outbreak of 
fire to a minimum; and, further, any such out- 
break would only have the floor of the stage and 
the scenery to work upon. It would, with the 
fireproof curtain down, rapidly burn the scenery 
out, even if no attempt at extinguishing it were 
made, while the water apparatus, whether the 
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sprinklers or any other kind, would, as has been 
already said, be greatly facilitated by the fact that 
hydraulics were used as the medium for the trans. 
mission of power, as a great pressure of water 
would be available in every part of the house for 
the use of the distributing apparatus. It is well 
understood by firemen that it is the force with 
which the water is delivered on the fire that 
secures the speedy mastery of it. 

Despite this security against the possibility of a 
fire getting hold of any part of the house, yet 
other precautions are taken to protect the public 
against such eventuality. The stage, of which 
typical sections are given in Figs. 222 and 293, 
annexed, is of course shut off from the audi. 





torium by the usual massive proscenium wall. All 
the necessary communications are made through 
doors of iron. The roof is fitted with exhausts 
and a slide, which opens so that the incombus- 
tible and irrespirable gases can be got rid of. 
This slide is so constructed that it can in 4 
moment be put into connection with the fireproof 
curtain of the stage in such a way that when the 
curtain falls the slide in the roof opens. The two 
can be set in motion by turning any one of a series 
of stopcocks, which can be placed in any different 
points required. These stopcocks can be fixed in 
perfectly fireproof and safe places at the stage door, 
in the box office, or even out in the street. Hence 
it is highly improbable that these precautions for 
safety would be emitted from use even in panic. 
Besides complete security for the public, the 
“ Asphaleia” theatre aims at securing complete 
safety to those engaged on the stage—to actors, 
carpenters, and soon. The bridges on the flies are 
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done away with. For the taking up of scene cloths 
these are no longer needed, as all can be done from 
above. For the purposes of illumination the 
battens, &c., are replaced by a special ‘‘ flying 
apparatus” which will hereafter be more particu- 
larly referred to. 

Far more dangerous are the traps nowadays, as 
far as concerns workmen and actors. In the 
Asphaleia theatre, however, the traps are perfectly 
free from danger. All use of ropes in connection 
with them is done away with, and with this, of 
course, the principal danger of their giving way, a 
much more frequent occurrence than many people 
imagine. The trap mechanism in the Asphaleia 
theatre is of great strength, and with reasonable 
inspection should be quite free from failures. 

The greatest improvement introduced by the 
Asphaleia Company into theatrical mechanism is, 
however, in the centralising of all direction and 
superintendence. The whole of the skilled labour 
requirel to work the machinery is in the hands 
of one man with an assistant. From the place 
where he stands he has a complete view of all the 
stage, and is able to set in motion at any given 
moment any given part of the machinery. This result 





Fic. 224. . ‘‘ ASPHALEIA” TRAPS AS 


could only be attained by such a system as this, 
which replaces hand labour by that of machinery. 

In applying power to work the stage, hydraulic 
pressure is not only safest as a protection against fire, 
but it is the simplest and least dangerous in working, 
as well as the most noiseless, and although its first 
outlay is greater, it is really the cheapest in the 
end, as it reduces the number of men employed by 
one-half or even more. The hydraulic pressure re- 
quired to drive the machinery is six atmospheres. 
In towns that have too low a pressure of water, a 
motor engine can pump up during the daytime the 
quantity of water required, and the same engine 
will be free in the evening for producing the elec- 
tric light, and for other purposes, such as ventila- 
tion, &e. 

All these advantages, according to the syndi- 
cate’s prospectus, go to show how thoroughly the 
Asphaleian stage system has been considered, and 
how greatly advanced it is to that used in our 
present theatres, even from a mechanical point of 
view. It is claimed for it that it is still further 
Praag from other theatres in the artistic point 
of view, 

Let us look first at the stage floor, as shown by 
Figs. 224 and 225, annexed. This is so arranged 
as to open in every possible direction, and that 
without any special preparation being necessary. 
Every trap goes right across the stage, and is in 
this direction divided into three parts. Each 
one of these three parts rests on the plunger of 
an hydraulic press. It can be not only lowered but 
raised not only by itself, but with the other two 
Without any special preliminary arrangement. In 


| 


in whole or in part, can be raised or lowered. These 
| movements are effected by the opening or closing 
Of a stopcock, which regulates the flow into the 
| cylinder of the hydraulic press of water which is ata 
| certain constant pressure. When the cock is turned 
| to its central position, turned neither to the right 
| nor to the left, the floor of the stage or the particular 
trap is stationary at any given level. But, further, 
it is possible to raise or to lower, now one side, now 
the other, of the floor to a given extent, and thus 
to get a see-sawing of the whole floor, or of any one 
of the sections of it, with a precision and a perfect 
absence of danger attainable in no other way ; 
beyond this there are many other possible combi- 
nations too numerous to describe. 

Each section of the floor of the stage can be fixed 
in an oblique position, with its top and 
‘bottom at given depths. The traps can 
be arranged one after the other as a 
succession of .steps, bridges, balconies, 
mountains, ships, as in ‘* L’Africaine ;” 
the storeys of a house as in our melo- 
dramas can be arranged—as they cer- 
tainly cannot now—in a moment, and 
with perfect safety, and all this without 


of the scenery can be set in motion simultaneously 
with the traps at the same moment, so that as a 
scene comes up from a trap another can be with- 
drawn. For scene-changing this is of inestimable 
value. 

The flying apparatus of the Asphaleia theatre is 
in complete harmony with all modern requirements, 
nevertheless it is exceedingly simple. It can be 
moved anywhere it is wanted, not only in straight 
lines, but in curves and in any direction required. 

Two important inventions remain for considera- 
tion, the horizon and the new method of lighting. 
Until the present time it has been customary in the 
theatre, whether a closed room or the open country 
is to be represented, to diminish the breadth as 
well as the height of the stage as it receded from 
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PHOTOGRAPHED FROM A MODEL. 


any considerable preparation being required. As 
a consequence of this, the clumsy timberwork, 
set pieces, trestles, and the unsafe, cumbersome, 
and inflammable building up of scenes, now in use 
in all theatres, vanish. The arrangements of the 
Asphaleia stage replace these perfectly in every 
way. Another advantage is that since no cumber- 
some timberwork is needed to be built up, and as it 
is possible in a few seconds for any part of the floor 
of the stage to be placed at the required height or 
depth, the unevenness of the ground in those cases 
where the dramatic situation requires it can be 
obtained in a few seconds. 

This easy representation of uneven ground 
strengthens the possibility of illusion, and gives 
boundless scope to beautiful groupings and posings, 
impossible on the plain, ordinary stage. 

The trap arrangement of the Asphaleia theatre 
is, therefore, not to be regarded as mere traps in 
the same sense as hitherto understood. These 
Asphaleian stage traps are the means of arranging 
the floor of the stage in any particular way that 
may be necessary, and as such they should be in- 
dispensable in every theatre. 

Between the sections of the stage just described 
in the Asphaleia theatre are two slides, through 
which a whole scene can be raised to any required 
height. Besides these there runs down each side 
of the stage from front to back, a similar slide, 
through which wings can be erected. Thus it is 
possible to raise up from below the stage into view 
of the audience a complete scene representing a 
room. 


225. ‘* AspHALEIA’’ TRAPS AND THE ‘ Horizon.” 


the footlights. The wings, right and left, are 
nearer together at the back of the stage than they 
are in the front; the floor of the stage rises at the 
back, whilst in the same proportion the borders 
and floats hang relatively lower. 

As far as built-in rooms are concerned, this is all 
right enough, although by the gradual sloping up- 
ward of the stage the perspective is made, even 
in these, false. But in open-air scenes this arrange- 
ment is in the very teeth of actual fact. If we look 
at anything out of doors, the breadth of the surface 
visible increases the further it is away from us. 
The horizon is not the narrowest, but the broadest 
part of our visual angle. 

To realise this effect the back of the stage of the 
Asphaleia theatre is much wider, as compared with 
the opening of the proscenium, than it isin ordinary 
theatres. Its whole area is surrounded by a con- 
tinuous cloth scene, on which there is painted a 
sky, called the horizon (see Fig. 225), which runs 
round the back of the stage and both sides, as far 
forward as the second grooves, and in order to pro- 
duce the effect of an unbroken surface the corners are 
rounded off very gently and carefully, by which 
arrangement the eye of the spectator is not brought 
up by the wings, but he can look away out to the 
right and to the left. 

It is no longer necessary, as is generally done 
to-day, to build on heaths with lines of rock or 
trees. It is by this system quite possible to repre- 
sent boundless plains and the illimitable expanse of 
the sea. 

This ‘‘ horizon” not only helps in the illusion as 
to the stretch of land or sea to right or left, but it 





It is easy to see how all this facilitates changes 





like manner the wholeof the floorof the stage, either 


of scene and shorter waits. The whole mechanism 


reaches so high that ugly and dangerous sky borders 

































390 





ENGINEERING. 


[SEpT. 25, 1896. 








are no longer needed. Hitherto nothing has sc! 
jarred upon the imagination as these blue strips of | 
various tints, which never in any way produce the 
illusion of the immensity of the heavens. This the 
horizon—so far as a picture can—does, by repre- 
senting a uniformly illuminated surface that gives 
the same impression as the sky. 

For any depicting of landscapes, the ‘‘ horizon ” 
should be, therefore, indispensable ; again, it facili- 
tates the setting of the scenes, for as it is alwaysin 
place, all that is necessary in order to represent a 
garden ora street, or some place in the open air, 
or so forth, being to push up through the slides the 
necessary trees or houses, &c. 

Even with this the advantages of this important 


invention are not exhausted. The rollers on which | 


the ‘‘horizon” hangs are those of a panorama ; 
not only can it, like a panorama, be run on the 
same rollers, but the horizon itself makes a 
panorama on which can be shown the different 
aspects of the sky, from the deep blue of Italy to 
the mists and fogs of the north, irom the fleeciest 
clouds to a sky heavy with thunder, or from night 
today. Thus ata moment’s notice thatis now pos- 
sible which, until now, could only be produced 
after long and expensive preparation, and could 
never be effectual, because of the sky borders. A 
sky can now change its nature during the playing of 
a scene, if necessary to the action of the play. 

The invention of the system of illumination is not 
less important than the invention of the ‘‘horizon.” 
A most important improvement is the doing away 
with the rows of gas battens and floats, the great 
and fertile source of most theatre fires. This advan- 
tage cannot be too highly estimated. 

Footlights, which represent in point of time the 
days of candlesas a method of illumination, could 
not, up to the present time, be dispensed with, 
because the lighting from the side is carried so far 
up the stage that the actor who comes down to the 
front is before the main body of light, and if there 
were no footlights he would be only illuminated in 
the rear, whilst his face would be in shadow, In 
the Asphaleia theatre, by a special arrangement 
of the proscenium, the side lighting is carried so 
far forward that it is always in front of the actor. 
By this device the nuisance of the footlights is 
altogether done away with. 

These are in broad outline the chief advantages 
of the stage arrangement known as the Asphaleia, 
as explained by the promoters. They end by point- 
ing out that although the Asphaleia theatre is, 
in its initial outlay, more expensive than one of 
the same siz3 in the ordinary type, it is much 
cheaper in its actual working. The mere insurance 
premium would be far less, in view of the greater 
security against fire. The waste in materials, in 
the construction of set scenes, would be reduced to 
a minimum. The ‘‘horizon” will serve where 
nowadays a number of new scenes, with a whole 
quantity of borders and wings, would be necessary; 
and the formation of the stage does away with most 
of the cumbersome and wasteful sets which now 
have to be built up. Lastly, the saving of labour 
for the working of the stage is considered to amount 
to at least 50 per cent. 

Of course there are two sides to every scheme, 
and the above are the views of the syndicate ; I am 
afraid the criticism of those who have worked the 
stage will not be found to be so rosy. 
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EXPERIMENTS IN THE ENGINEERING LABORATORY 
at THE YORKSHIRE CoLLEGE, LEEDS (continued). 

Hydraulics. —A series of tanks are arranged for 
measuring the quantity of water that flows over 
orifices and weirs of various forms. The tank in 
which the orifices are fitted is provided with a series 
of baffles, wire gauze and felt, through which the 
water passes in order to break up eddies and to get 
a perfectly steady stream. The head of water is 
measured by the ordinary hook gauge, which is 
read through the plate-glass sides of the tank. The 
water passing the orifice can be shunted to waste or 
to the measuring tank at will. 

The results of typical experiments tabulated above 
may be of interest. 

In Fig. 19, page 392, we show the exact form 
taken by a stream of water when passing over a 
rectangular weir; it is taken from a time-exposure 
photograph of the water flowing over the weir 





mentioned above, 


—— 


EXPERIMENTS ON THE Ftow oF WATER OVER WEIRS, BY VARIOUS THIRD-YEAR STUDENTS. 





Circular Orificee. 





Pipe Orifice, Sharp Edges. 


























Rectangular Weir V Notch, | a ae re ae Bored 285 Enlarging 
1.5 In. Wide. | Angle 90 Deg. | | l Orifice. Very 
| | Diameter 0.498 In. Diameter 0.749 Io. Pipe Outside Tank.| Pipe Inside Tank. | 48y Curves, 
| | real; Tah ere a | 
as tee ane Sor en eee ee es ee 
Head, | K. Head. K. | Head. K. Head. K. Head. | K. | Head.| K. | Head. | XK. 
in. | io. | ip, in. in. | lio. | 
0.80 0.60 | From From! 4 0.62 4 0.68 s* | 0.617 | 1.5* | 0545 | 4 | 969 
1.03 0.52 | 1to2 0.586 to 8 063 8 0.63 10* 0.625 | 6* 0.560 | 8 | 198 
1.80 0.64 | 0.595 12 0.68 12 0.63 12* 0627 | 8* 0.540 | 10 | 197 
| __* | _ 0687 | | 
4 068 14 0.64 6 0.72 | 12* | 0.540 | 12 | 499 
—| | 
12 0.781 | 7 | 0.850 | 18 1 
16 0.794 «12 ose | a | re 
| 


* In this case the ‘water flowed through in a clear stream, not touching the sides of the pipe; it was then in effect a si 
The length of the pipe was three times the internal diameter po tapes 


circular orifice. In the other case the pipe ran full. 


Along one of the walls of the laboratory a series 
of 4-in. water pipes are arranged for experiments on 
the friction of water through pipes, sockets, elbows, 
tees, bends, and a sudden enlargement. The fric- 
tion is measured by the loss of head in the usual 
way, for which purpose the pipe is provided with a 
series of glass water-gauges, great care being taken 
that there shall be no burr left round the hole 
where the glass water-gauges are connected. It is 
shown in works on hydraulics (see Cotterill’s 
‘* Applied Mechanics,” chapter on ‘‘ Hydraulics ”’) 
that the loss of head due to sudden enlargements 
and other resistances may be expressed in terms of 
a length of plain pipe that will give the same loss 
of head due to friction. Experiments extending 
over several years show that the loss of head due 
to the various resistances are as follows : 


Equivalent Length in 


Nature of Resistance. Diameters 

of Plain Pire. 
Sockets = asi a 15 to 17 
Bends (easy right-angled) 10 ,, 15 
Elbows (sharp right-angled) 30 ,, 36 


In one section of the experimental pipes there is 
a sudden enlargement to five times the diameter. 
The total loss due to this and the sudden contrac- 
tion should, according to calculation, be equivalent 
to a length of 1.92 ft. of the }-in. pipe. Experi- 
ments, however, show that it is only equivalent to 
a length of from 1.2 ft. to 1.4 ft. The discrepancy 
is probably due to the lodging of air in the en- 
larged portion. In the results of the experiments 
given below the effective length of pipe given is 
the actual length plus the equivalent lengths due 
to the various resistances. 

The figures given in the last two columns of the 
annexed Table are the s and c in Thrupp’s modified 
Hagen’s formula, viz., 

tis... 
C188 
(for wrought-iron pipes). 

V = Velocity of flow in feet per second. 

R = The hydraulic mean radius in feet, 

= 0.012 in this case. 


S = Cosecant of the angle of slope =. 


L = Length of pipe in feet. — 

h = Loss of head in feet. 

C = Constant depending on roughness of surface. 

The results tabulated were obtained from some 
experiments by Meisrs. R. C. Middleton and J. 
Holliday. 

In Fig. 20 we show a general view of the centri- 
fugal pump and measuring weir. The pump was 
made by Mr. Hett, of Brigg, and is kindly lent by 
him to the college for testing purposes. It has a 
6-in. outlet, and when running at its full capacity 
will raise 75,000 gallons of water per hour, which 
it lifts from a well below, and discharges into a 
settling tank provided with baffles and wire gauza, 
in which is fitted a rectangular weir 1 ft. in width. 
The water after passing the weir runs back into the 
well. The head of water against which the pump 
discharges can be varied at will by throttling the 
outlet at the end of the discharge pipe. The head is 
measured by a Pitot tube inserted in the uptake 
immediately above the pump, the tube facing down- 
ward to meet the current. The pressure in the tube 
is measured by a mercury gauge. A second gauge 
of a somewhat different form is attached to the 
bell-mouth end of the outlet pipe ; it consists of a 
short length of flanged pipe provided with a blind 
end. The flanges being coupled together with long 
bolts which can be screwed up at will, thewater is dis- 
charged between the two flanges, hence the pressure 


|of water in the blind-ended pipe is equivalent to 








of the pipe. 


Straight Length of Pipe Containing Two Scckets, Effee- 
_ tive Length, 22.81 Ft. 





¥. h. | 8. Cc. 





1.74 0.677 33.69 0. 

1.39 0.583 39.12 0.0052 
1.22 0.411 55 50 0 00486 
1.09 0.437 51.00 0.00574 
0.98 0,323 70.61 | 0 00529 


Length Containing Six Bends and Seven Sockets, Effective 
Length, 11 35 Ft. 


1.74 0 323 35.14 0.0044 
1.39 0 350 | 32.43 0 00579 
1.22 0.218 52.00 0.00504 
109 0.188 96.20 0.00404 
0.98 0.115 99.€0 0.00437 
Straight Length Containing Three Sockets. Effective 
Length, 41.53 Ft, 
1.74 1.521 | 27.31 0.00503 
139 1.292 32.14 | 0.00538 
1.22 1.021 | 41.08 | 0.00875 
1.09 0.864 48.07 | 0.00594 
0.98 | 0.562 73.80 | 0.00516 


Length Containing Six Elbows Jointed with Five 


Nipples. Effective Length, 15.5 Ft. 
1.74 0.552 | 23.0 0 00500 
1.39 0.458 33.9 0.00364 
122 0.355 43.7 0.005°5 
1.0) 0.313 49.6 0 00583 
0.93 | 0.208 74.6 0.00515 


Sudden Enlargement and Contraction from a Diameter 
of 0.59 In. to3 In. Effective Length (Calculated ), 1.92 Ft, 


1.74 0.052 38.4 0.00422 
139 0.042 45.7 | 0.09463 
1.22 0.031 | 62 0 | 0.00458 
1.09 0.020 | 96.0 0.00405 


' t 





the head against which the pump is discharging, the 
pressure being measured bya mercury gauge. Some 
experiments by Messrs. J. and H. M‘Laren, of 
Leeds, on an exactly similar centrifugal pump, work- 
ing sometimes against a natural head and sometimes 
with a gauge of this type, showed that the two gave 
identical results. The Pitot tube gauge mentioned 
above always gives higher results than the gauge at 
the outlet end, on account of the friction in the 
discharge pipes. The following figures taken simul- 
taneously from the two gauges show how well the 
two agrce. In the third column the head due to the 
friction of the pipe (calculated) has been added to 
the readings of the outlet gauge. 








Head as Measured | Head Measured at Head at Blind Esd 
by Pitot Tube. Blind Ead. | + Friction. 

ft. | fo. ft. 
5.30 4.90 5.41 
9.48 9.30 9.81 

13.90 13.60 14.11 

16.10 16.00 16.51 

22.20 21.40 21.91 

26 70 26.20 26.81 

82.50 32.20 32.71 

41.20 40.90 41.40 





The speed of the pump and the outlet opening were 
varied in order to keep the same quantity of water 
passing through the pump during the above tests. 

The chief experiments carried out on the pump 
are for the purpose of ascertaining its efficiency 
when discharging various quantities of water at 
different heads. The horse-power transmitted to the 
pump is measured by a transmission dynamometer 
consisting essentially of a spring pulley mounted 
on a shaft by the side of a fixed pulley ; a simple 
device passing through the centre of the shaft 
enables the angle of spring, and hence the twist- 
ing moment, to be measured. Then, knowing 
the number of revolutions per minute that the 
shaft is making, it becomes a simple matter to cal- 
culate the horse-power transmitted. The horse- 
power in the water is also readily calculated from 
the head and quantity pumped per minute ; the 
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ratio of the latter to the former is the efficiency of 


“7. following are a few typical tests made by 


various third-year students : 




















uantity of | 
Make er tate | petite | "Enea | SAE? 
aclu m r | meter. of Pump. 
Suction. joer Minute. Minute 
‘ay Ib. | H.-P. per cent 
11.93 615 7200 | 3.95 66 
12.96 663 9846 7.45 52 
18.55 716 5100 5.03 57 
30.20 909 2160 5.07 39 
47.00 1096 1410 8.20 25 





~ In the illustration on page 392 of the centrifugal 
pump, the casing of the Pelton wheel can be seen 
on the side of the tank; the water supply for 
driving it is obtained from the service mains. The 
used water discharges into the tank below, where 
it is measured on a graduated water gauge. Experi- 
ments are carried out to show the efficiency at dif- 
ferent ratios of the velocity of the vanes and the jet. 

The efficiency given below is the ratio of the 
brake horse-power to the jet. horse-power. The 
brake horse-power of the wheel varies from 0.10 to 
0.25, and the revolutions from 200 to 500. The 
mean diameter to the centre of the vanes is 18 in. 
and the jet 0.498 in. in diameter. 

Better efficiencies than those given below have 
been obtained in isolated tests made at night, when 
the pressure in the mains is much higher than 
during the day. The best result obtained with the 
higher pressure was 83.9 per cent. , calculated from 
the energy in the jet as it left the nozzle. It is 
easily shown that the maximum efficiency of a 
motor of this type should occur when the velocity 
of the jet is twice the velocity of the vanes. The 
following results of experiments are well in accord 
with theory in that respect, although they are much 
lower than theory would indicate, partly, no doubt, 
due to the friction of the axle. 
bea ! — 
Ratio of | | 

velocity of | 


city of | | 
. 1,26, 1.57 1.76 1.83 1.9% 1.98 2.14) 2.33, 288 3.14 


Efficiency | am | 
percent. 38.8 40.0 55.0 58.5 69.1 (73.7 68.2 680 56.4 64.8 








Efficiency of Maehines.—Great stress is laid on 


the importance of gaining data on the efficiency of | 


machines, pulleys, screws, &c., and for this urpose 
special pieces of apparatus are employed. e give 
below a few general results, without attempting 
togo deeply into the questions underlying them, 
for that would take up too much space, and would 
not, we fear, be of sufficient general interest to our 
readers. The term ‘‘efticiency”’ is used in this sense: 
Work got out {to any given 

Work put in | machine. 

All the following experiments have been made by 
first-year students. 


__Simple Single Pulley with §-In. Diameter Rope. _ 


Efficiency = 


| Effisiency per Cent. 


aa: |. Soh ae = 
Pounds. { 
Ordinary Strte. | Well Oiled. 
2 92.0 93.7 
5 93.2 95.2 
15 94.0 
86 ee 96.0 
56 953 986.0 
6) 95.3 96.8 
112 958 97.1 


Thus for a pulley in its ordinary working state 
we may take the efficiency as 95 per cent., and 
96 per cent. when thoroughly oiled. 


Higginson’s Patent Roller-Bearing Pulley-Block. Velocity 
Ratio 3to1; Rope 4 In. Diameter. 


Load Lifted in Pounds. a per Cent. 

4 40. 

7 60.5 

10 67.0 

15 63.0 

20 63 5 

25 74.0 

56 85.0 

112 85 6 

150 86.7 


The reason why the efficiency is so low with the 
small loads is on account of the weight of the lower 
block being neglected. Assuming that the efli- 
ciency of each pulley is 95 per cent., as in the case 
above, the efficiency of blocks with three pulleys 
should be 95° = 85.75, which agrees well with this 


block when fairly well loaded. The blocks are in- 
5 cwt, 


tended to lift 


Small Three-Sheaved Pulley Block. Velocity Ratio 6 tol. 


Load Lifted in Pounds, a Cent. 
3 46. 
5 625 
10 64.0 
15 66.2 
20 72.0 
30 78.5 


If the efficiency of each pulley be assumed to be 
95 per cent., the efficiency of this block with six 
pulleys should be 95° = 73.5 per cent., which is in 
fair agreement with the higher loads. 

Weston’s Chain Pulley Block (4 Ton). Velocity 
atio 32 to 1. 


Load Lifted in Pounde. — per Cent. 
14 7. 


28 8.8 
40 15.3 
66 14.5 


112 19.0 
124 (well oiled and cleaned) 23.3 
150 182 


196 19.5 
344 21.6 
1109 23,4 


Thus when lifting anything over 1 cwt. its effi- 
ciency may be taken at about 20 per cent. 


1-Ton Epicycloidal Pulley Block. Velocity Ratio 46 to 1. 





Efficiency per Cent. 
Load Lifted in 
Pounds. eres l tier 
Ordinary State. Cleaned and Oiled. 


14 14.2 
28 21.1 
56 2 30.0 
68 29 4 | 40.0 
112 27.3 42.7 
152 % 445 
196 41.8 | 
224 42.4 
1600 43.0 





The efficiency of this pulley block is about twice as 
great as an ordinary Weston. 
4-Ton Screw Jack. Load Revolves with Head to Eliminate 
Effects of Friction on Collar. 
Load Lifted in Pounds. eee: Cent. 
28 h 


39 35.8 
50 39.9 
63 36 8 
73 37.5 
87 41.0 
112 40.0 
154 42.2 
203 410 


267 41.7 
Higher loads from about 40 to 43. 


The efficiency is reduced by about 12 per cent. 
when the load does not revolve with the screw. 


Small Testing Machine; Friction on One Worm and 
Wheel, Two Collars, Screw, Nut, and \V-Slide (not 
tightened unduly). Velocity Ratio 6000 t2 1. 








| Efficiency per Cent. 
Load ag - | ste 
Screw in Pounds. | j 
Ordinary State. Well Oiled. 

200 1.00 
250 1.04 

500 1.49 2.03 

2500 oe 8.47 
3000 2 65 
4000 8.00 
4500 2.20 


j This machine is kept in good order. . The above 
results, though extremely low, are by no means 
abnormal, 


Toothed Gearing ; Well-Finished Teeth ; Faces1}In. Wide ; 
Change Wheels of a High-Class 12-In. Lathe, 





Number of Con- 


Efficiency at Various 
tacte oads, 





Velocity Ratio. 








| 
| 
| 
| 


| per cent. 
1 1 93 
3 8 to 1 £5 to 89 
3 1,75 to 1 $2 ,, 85 
4 8 tol 73 ,, 75 














oh Experimental Compo nd Steam Engine (Fig. 22). 





High-Pressure Engine. Low-Pressure Engine. 

















The apparatus for making these experiments is 
shown in Fig. 21. Alarge number of experiments has 
been made on this apparatus, and the results fully 
investigated, but they would occupy too much space 
to give them in detail. 

The horse-power required to drive the engine is 
the difference between the indicated and brake 
horse-powers. The above figures show that it is 
nearly constant at all Icads, 





THE BRITISH ASSOCIATION. 

THE sixty-sixth annual meeting of the British 
Association for the Advancement of Science has 
just been held in Liverpool, having commenced on 
Wednesday, September 16, and concluded yester- 
day, Thursday, with the usual excursions. The 
meeting has been a success, if judged by numbers, 
but not so great a success as was expected by the 
local authorities connected with the manegement. 
It was hoped that 4000 names would be entered on 
the books, a number which would have constituted 
a ‘record ;” for the highest total yet reached has 
been 3838, which was obtained at the Manchester 
meeting of 1878. Newcastle scored 3335 in 1863, 
a figure which is higher than that registered at the 
present meeting, at which the total is not likely to 
reach 3200, for at the time of writing only 3116 
names have been given in, and it is seldom there 
are many fresh entries during the second week of a 
meeting. No doubt the great popularity of the 
Manchester and Newcastle meetings respectively 
was due to the fact that a strong local celebrity 
was President in each case. At the former city 
it was Sir Henry Roscoe who occupied the 
chair, whilst the acceptance of the post by Sir 
William Armstrong accounted for the surprising 
total reached at Newcastle. On the other hand, 
Sir Joseph Lister, although an equally great 
man, is not a local magnate, otherwise Liverpool 
might have had the honour of heading the list as a 
city devoted to science of the kind represented by 
the Association. 

There are now ten divisions, or, as they are 
termed, sections, of the British Association. 
Perhaps it will be useful to give the full list, as 
they have increased of late : 

. Mathematical and Physical Science. 
. Chemistry. 

. Geology. 

. Zoology. 

. Geography. 

. Economic Science and Statistics, 

- Mechanical Science, 

. Anthropology. 

. Physiology. 

Botany. 

As each of these sections holds about five or six 
sittings during the meeting, reading and discussing 


AeMOodtdow> 


| maybe from half a dozen to a dozen papers each 


day, it will be evident that little more than a com- 
paratively brief account can be given, even of the 
sections which most interest our readers. That, of 
course, is in accordance with our invariable custom. 
In addition to the work in the sections, there are 
evening lectures, soirées, discourses, excursions, 


‘and, this year, a symposium, besides other festivi- 


ties or frivolitiés by which science unbends its 
mighty mind at the great annual picnic, 


THE PRESIDENT'’s ADDRESS. 


Sir Joseph Lister is, as every one knows, an 
eminent surgeon, and in his Presidential address 
he followed the wise course of speaking upon that 
which he understands best. It would be a happy 
thing if all presidents did likewise. A clever sur- 
geon or physician—that is, ‘‘ clever” in the broad 
meaning of the term—need have no misgivings in 
addressing a popular audience, for there is nothing 


in which we take more interest than what-is the 


matter with us, or what we fancy may be the 
matter with us. There are very few, even the 
healthiest, who are not hypochondriacs to some 
small extent. When, in addition, it is remembered 
how fashionable Réntgen rays are, and the sus- 
tained interest that the popular mind still takes in 
microbes—both of which came legitimately within 
the scope of the President’s subject—it will be 
easily understood that a far less able man than 
Sir Joseph Lister would be able to hold his audience 
for the orthodox hour and a half. However, the 
Presidential address this year was not only an 
exposition of an engrossing subject, but also an 
instance of a most skilful treatment of the sub- 





Horse- Horse- 

Indicated | Power Mecha- | Indicated| Power Mecha. 
Horse- | Required, nical | Horee- | Required nical 
Power. | to Drive Efficiency.) Power. | to Drive |Efficiency. 

Engine. | Engine 
per cent, | per cent, 

2.82 1.20 57.4 2.48 2.48 0 
3 61 1.21 66.5 | 65.16 2.81 45.6 
5.18 1.40 72.7 6.838 2 89 57.7 
6.50 1.68 74.1 8.30 2.69 66.4 
7.86 1.54 £0.4 11.50 2.80 75.7 
8.55 1.58 81.5 13 84 8.02 78.2 
170? 3.13 81.6 
| 22.20 3.21 85.6 














ject. The great interest of the Presidential acdress 
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TESTING LABORATORY OF THE YORKSHIRE COLLEGE. 
(For Description, see Page 390 ) 

















Fia. 21. 


tempts us to disregard the precedent so recently 
cited, and if we must put forward an excuse for 
breaking our own rules, it may be found in the fact 
that Sir Joseph Lister’s discourse affords example of 
the value of true scientific research in the practical 
work of a profession. It isa lesson that cannot 
be too often impressed on engineers. 

We do not propose to dwell upon that part of 
the address which treated upon the value of 
Roéntgen rays in surgery. Every optician’s shop 
window contains prints showing the bullet in the 
man’s heel, and the deformed bones of another un- 
fortunate’s foot, whilst the use of what is erro- 
neously called ‘‘ the new photography” in deter- 
mining between fractures and dislocations is well 
known, It is, however, an extension of the system, 














Fig. 22. 


more surprising to learn, that ‘by virtue of the 
greater density of the heart than the adjacent lungs 
with their contained air, the form and dimensions 
of that organ in the living body may be displayed 
on the fluorescent screen, and even its movements 
have been lately seen by several different ob- 
servers.” There seems to be hardly any limit to 
what the Réntgen rays can do for medical science, 
if the system can be developed by means which are 
not yet apparent, any more than, in early days, were 
the methods by which photography has been 
brought to its present state of perfection. In this 
respect, however, the Presidential address gives a 
word of warning to amateurs over-curious about 
what goes on inside. It is found that if the skin 
is long exposed to the action of the X rays it 








becomes affected, as it were, with aggravated sun- 
burning. This, the President says, suggests the 
idea that the transmission of the rays through the 
human body may be not altogether a matter of 
indifference to internal organs. : 
Turning to another subject, the address pointed 
out that the present year is the jubilee of anzesthesia 
in surgery ; that priceless blessing that came to 
mankind from America, although it had been fore- 
shadowed in the first year of the century by Sit 
Humphry Davy, who relieved a toothache by 
inhaling laughing gas, and suggested it might 
be used in surgical operations. The mention 
of Pasteur’s early work in studying the phe- 
nomena of fermentation opened up what was 
the main subject of the address, that relating to 
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ing microbe, just enough gelatine to insure that, 
while it should become a solid mass when cold, it 
should remain fluid though reduced in temperature 
so much as to be incapable of killing living germs. 
‘'o the medium thus partially cooled was added 
some liquid containing—among others —the microbe 
to be investigated. The various microbes, fixed in 
the gelatine and so prevented from intermingling, 
proceeded to develop each its special progeny, 
which showed as an opaque speck in the transparent 
film. Any one speck could then be transferred to 
another vessel, in which the microbe grew in perfect 
isolation. The discovery, among others, of the 
comma bacillus of cholera was made in this way. 
Another step in the science of bacteriology was 
made by Pasteur by means of the choléra des poules, 
a disease which created great havoc among the 
poultry of Paris. The blood of birds that die of 
this disease is peopled by a multitude of minute 
bacteria. Pasteur found that if this bacterium 
were cultivated for a protracted period under cer- 
tain conditions outside the body, it underwent a 
remarkable diminution of its virulence, so that if 
inoculated into a healthy fowl, it produced a milder 
form of the disease, which was not fatal. This 
altered character of the microbe was found to per- 
sist in successive generations cultivated in the 
ordinary way. The practical outcome of this re- 
search will be anticipated, with the analogy of vac- 
cination for smallpox in our minds. A bird which 
had gone through the mild form of the complaint 
acquired immunity against its more virulent condi- 
tion. The same principle was applied in the case 
of some other diseases. 

We now come to the work which is most inti- 
mately associated with the name of Pasteur, that 
which he undertvok in his endeavour to combat the 
terrible and obscure disease of hydrophobia, which, 
from its infective character, he felt sure must be 
of microbic origin, although no micro-organism 
could be detected in it. The virus was demon- 
strated to have its essential seat in the nervous 
system. The system followed was as follows: A 
little of the brain or spinal cord of a dog that had 
been mad was inoculated into a rabbit, and caused 
rabies in a few days. The inoculation is pain- 
lessly done under an anvesthetic, and rabbit rabies 
does not assume a violent form, but simply producas 
gradual loss of power, with little, if any, suffering. 
It has been said the microbes may undergo miti- 
gation of their virulence, but Pasteur also found 
that they may have it exalted. Such proved the 
case in rabbit rabies, the spinal cord of animals 
that die from it containing the poison in a highly 
intensified condition. If, however, the cord be 
suspended under strict antiseptic precautions in a 
dry atmosphere, at a certain temperature it gradu- 
ally loses its potency until it becomes absolutely 
inert. If an emulsion of the harmless cord be 
introduced under the skin of an animal, it may be 
followed from day to day by injections gradually 
increasing in strength, until at last a degree of 
virulence may be reached far exceeding that of 
the bite of a mad dog; the system becoming 
gradually accustomed to the poison. When this 
stage has been reached, the animal is incapable 
of taking the disease in the ordinary way ; but, 
more than that, supposing such treatment to be 
adopted after an animal has already received the 
poison—provided too long a time has not elapsed 
—the outbreak of the disease is prevented. 

Such in brief is the Pasteur treatment for hydro- 
phobia, owing to which, the address stated, the 
percentage of those bitten by a really rabid 
animal, who take rabies, has been reduced almost 
to zero, provided too long a time between the 
bite and the application of the process does not 
elapse. 

At the risk of extending this part of our report 
of the Association meeting to somewhat undue 
length, we will proceed to give further extracts 
from the Presidential address, for we believe that 
no other account exists of this most interesting 
subject at once so lucid and so complete, and which 
can be understood by-the lay mind. It was not 
supposed that the diminishing potency of the 
rabbit’s spinal cord above referred to was due to 
the degeneration of the microbes of successive 
generations, a3 rabies cannot be cultivated in the 
nervous system of a dead animal, but it was 
assumed that there was some chemical poison 
present which gradually lost in virulent pro- 
perties as time passed. This reasoning was 


supported by what had been observed in connection 
with the diphtheric bacteria. 


These can be culti- 








vated outside the body in a nutrient liquid, which 
will acquire poisonous qualities comparable to those 
of the secretions of the most venomous serpents. 
These toxic qualities remained after the microbes had 
been removed by filtration. It is the ‘‘ toxin,” or 
chemical substance thus secreted, which poisons the 
blood in diphtheria ; for the bacillus does not become 
propagated in the blood, like the microbe of chicken 
cholera, but is confined to the surface on which it 
first appeared. Similar conditions are present in 
the case of some other diseases. Each poisonous 
microbe appears to form its own toxin. Koch’s 
tuberclin was of this nature. When a minute 
quantity of this substance is injected under the 
skin of a patient affected with tubercular disease, 
inflammation of the affected part is set up, and when 
the inflammation subsides the disease is modified. 
The treatment has, however, no effect upon healthy 
persons. Sir Joseph Lister had himself seen 
patients affected with obstinate ulcer of the face, 
which had resisted all ordinary treatment, appa- 
rently cured in this way. Koch, perhaps some- 
what naturally, was led to hope he had found a 
means of dealing with all forms of tubercular 
disease. Great pressure being put upon him to 
reveal the process, he yielded to the demands 
of others, and with the result that the results were 
not so successful as popular report had led people 
to expect. The apparent cure proved only of tran- 
sient duration, and, to quote the words of the 
address, ‘‘the high hopes inspired by Koch’s great 
reputation were dashed.” These facts are well 
within the memory of all. Perhaps we may add that 
there are few outside a special circle who realise how 
great was the ingratitude of a large section of the 
public in heaping abuse on the head of one of the 
most patient and disinterested workers in the cause 
of the afflicted, who had only consented to what he 
feared was a premature disclosure of his study 
when urged by a peremptory summons put forward 
in the name of humanity. With regard to the 
‘transient duration” of the good effects of the 
treatment, we may mention that there is at least 
one example of what may fairly be considered its 
more permanent success. The case is that of a 
gentleman who had tuberculosis which had reached 
the throat, and who was treated by Koch at Berlin, 
with the result that he is now, so far at least as can 
be ascertained, cleared of the disease and able to 
pursue the avocations of an active life in a re- 
sponsible position. 

The researches of Koch, however, were fruitful 
in other directions. His distinguished pupil, 
Behring, attributes the discovery of anti-toxic 
serum, which he made in collaboration with the 
Japanese Kitasato, to inspiration from the re- 
searches of his distinguished master. They found 
that if an animal, of a species liable to diphtheria 
or tetanus, received a quantity of the respective 
toxin, so small as to be harmless, and at suitable 
intervals following stronger and stronger doses, the 
creature after a time acquired such tolerance of the 
poison as to be able to receive with impunity a 
quantity very much greater than would at the out- 
set prove fatal. So far, the phenomena seem to 
accord with Pasteur’s treatment of rabies; but 
what was entirely new was the discovery that if 
blood were drawn from an animal which had 
acquired this high degree of artificial immunity, and 
some of the clear fluid or serum which exuded from 
this blood after it had clotted were introduced 
under the skin of another animal, this second 
animal acquired a strong, though more transient, 
immunity against the particular toxin concerned. 
Farther, if some of the anti-toxic serum were 
applied to the animal after it had already received 
a poisonous dose of the toxin, it preserved life, pro- 
vided too long a time did not elapse after the poison 
were introduced. Similar results were afterwards 
aitained with substances derived from the vegetable 
kingdom. 

Behring’s object was to combat tetanus and 
diphtheria. The former is difficult, because the 
symptoms manifest themselves late, but the ad- 
dress states that in diphtheria the object has been 
attained. Not only does the anti-toxic serum act 
upon the toxic secretions or emanations of the 
bacilli, but it causes them to languish, so that what 
is known as the false membrane disappears, leaving 
a healthy surface. During last year the mortality 
from diphtheria has largely decreased owing to the 
adoption of this system. In one division, that 
relating to fever patients contracting diphtheria 


during convalescence, the mortality has been re- | 


duced from 62 to 71 In all treatment of 


per cent. 





this nature it is a matter of first importance to 
combat the disease in its earliest stages. 

One more instance, perhaps the most surprising, 
we will quote from this interesting address before 
we bring our abstract to a close. If a drop 
of human blood be placed between plates of glass 
and examined by the microscope, there will be seen 
minute solid elements of two kinds, the first  bi- 
concave discs which give the red colour, the other 
more or less granular spherical masses of the soft 
material called protoplasm, or colourless white cor- 
puscles. If the blood be kept at the temperature 
of the human body, the white corpuscles may be 
seen t> put out and retract little processes or 
pseudopodia, and by their means crawl over the 
surface of the glass, as do those extremely low 
forms of animal life termed amcebe.. It is, as the 
address stated, a somewhat weird spectacle, that 
of seeing what had just before been constituents 
of our own blood moving about like independent 
creatures. Yet there is nothing in this incon- 
sistent with what we know of the fixed components 
of the animal frame. For example, the surface of 
a frog’s tongue is covered with a layer of cells, each 
of which is covered with two or more lashing fila- 
ments or cilia. These cause a constant flow of 
fluid in one direction. If some of these ciliated cells 
be removed and placed in water, the microscope will 
reveal that they continue their lashing movements 
for an indefinite time, and the movement may be 
increased under the influence of a stimulus just as 
they would be if attached to the living body. These 
movements are, in fact, just as vital in character as 
those of a living worm. The German pathologist 
Cohnheim called attention to the fact that in some 
inflammatory conditions the white corpuscles passed 
through the pores in the walls of the finest blood- 
vessels, and thus escaped into the interstices of the 
surrounding tissues. The Russian naturalist and 
pathologist Metchnikoff has added to our know- 
ledge. He observed that the white corpuscles, 
after passing through the walls of the vessels, not 
only crawl about like amcebee, but, like the latter, 
receive nutritious materials into their soft bodies 
and digest them. Further investigations were 
made. Metchnikoff later discovered that a micro- 
scopic crustacean, a kind of water flea, was liable to 
be infested by a fungus which had exceedingly 
sharp pointed spores. These were apt to penetrate 
the coats of the creature’s intestine and project 
into its body-cavity. Nosooner did this occur with 
any spore than it became surrounded by.a group of 
the cells which correspond with the white corpuscles 
of our blood. These attempted to devour the 
spore. If the cells (phagocytes, Metchnikoff termed 
them) were equal to the task, the water flea was 
saved, but if the spores were more than could be 
disposed of, the unfortunate crustacean succumbed. 
With this object-lesson as a guide, Metchnikoff dis- 
covered that the microbes of infective diseases are 
subject to this same process of devouring and diges- 
tion, being attacked both by the white corpuscles 
and by the cells that line the blood-vessels. By a 
long series of most beautiful researches, the address 
tells us, Metchnikoff appears to have firmly esta- 
blished the great truth that phagocytosis is the 
main defensive means possessed by the living body 
against the invasion of microscopic foes. The 
power of the system to produce anti-toxic substances 
to counteract the poison of microbes is undoubtedly 
in its own place of great importance ; but in the 
large class of cases in which animals are naturally 
refractory to particular infective diseases, the blood 
is not found to yield any anti-toxic element which 
can account for natural immunity. ; 

It is impossible to read an address such as this 
without being struck by the wonderful coincidence 
of natural laws and apparent unity in the whole 
scheme of animated nature. Sir Joseph Lister has 
pointed out that anzesthetics exert their soporific 
influence, not only upon vertebrata, but upon 
animals so remote in structure from man as bees 
and other insects. Far stranger than this, even 
the functions of vegetables, he states, are suspended 
by their agency ; thus affording strong confirmation 
of the great generalisation that living matter is of 
the same essential nature wherever it is met with 
on this planet, whether in the animal or vegetable 
kingdom. The suggestion may lead us even further 
than this. We see a host of bacilli let loose in 4 
virgin territory, spreading and multiplying, appa- 
rently without check, until they overrun the w ole 
body. In like manner, a few rabbits turned loose 
in Australia have so thriven that they have over 
large districts exterminated the native fauna. The 
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London sparrows, when introduced into Ame- 
rica, for a time drove all feathered competitors 
before them; and, indeed, instances of the kind 
are well known in acclimatisation of animal life. 
In the vegetable kingdom similar conditions prevail. 
An English savant receives a piece of fresh-water 
weed from America. He throws a small piece into 
a ditch draining into the Thames, and for years the 
upper river is choked by the rough moss-like 
branches of the new comer, whilst the native water 
grasses seem to have all but disappeared. Now, 
however, just as the sparrows have been brought 
t> reason, and the rabbit pest in parts is on the 
wane, the older vegetation is once more reasserting 
its supremacy. It would seem as if nature always 
stored up some kind of nutrient principle for fresh 
comers, whether it be in the fields and streams of 
acountry or the blood and tissues of our own bodies. 
The further analogy—which we can hardly escape 
contemplating in reading Sir Joseph Lister's address 
—between ourselves as an inhabited body and the 
world which we in turn inhabit, might lead into 
speculations too fantastic for the occasion if pur- 
sued. It is pleasant to know that we have each 
within us a host mightier in numbers than all the 
armies of Kurope, ever watchful to protect us 
against the deadly microbe, though whether the 
martial spirit of phagocytes is prompted by pure 
patriotism or the simpler desire to dine on a new 
and piquant viand, even the microscope of Metch- 
nikoff has not been able toshow. Perhaps it is more 
tothe point to remember how much we can do toaid 
the valiant defenders of the citadel of life. Their 
warfare must be unceasing, for we can hardly con- 
ceive that their digestive apparatus does not find 
occupation, excepting on the rare occasions when 
the bacilli of dihptheria, tetanus, or other malignant 
diseases gain access within our bodies. Intempe- 
rance and sloth are the great allies of the toxic 
microbe, chiefly, in average civilised man, intempe- 
rance in eating and sloth in not taking bodily 
exercise. Good general health is the great safe- 
guard against special disease, and the moral of Sir 
Joseph Lister’s highly suggestive address is that’ 
we should aid all we can our tiny allies within by 
observing those plain rules which common sense 
and morality alike prescribe. When disease comes 
from without, the remedies of Pasteur, Koch, and 
those who work with them, can only be as a forlorn 
hope in battle, an exceptional resort in extremity, 
the success of which after all depends so largely 
on the conditions under which they operate. 


THE MECHANICAL SECTION. 


In accordance with our usual custom, we com- 
mence our report of the sections with the proceed- 
ings of that devoted to mechanical science, known 
as Section G. The President of the section this 
year is Sir Douglas Fox, who presided at the open- 
ing meeting, held on Thursday, the 17th inst., in 
one of the rooms of the Walker Art Gallery. 


THE PRESIDENT’s ADDRESS. 


The first business was the reading of the Presi- 
dent’s address. This, in accordance with our usual 
custom, we shall print in full at a future date. 


THe Port or LIvERPOOL. 


The usual vote of thanks for the address having 
been duly passed, the section proceeded to consider 
the first paper. This was a contribution by Mr. 
G. F. Lyster, the chief engineer to the Mersey 
Dock and Harbour Board, and was entitled 
‘Physical and Engineering Features of the River 
Mersey and Port of Liverpool.” It cannot be said 
that this paper was a model of what should be 
presented to a section devoted to mechanical science. 
Mr. Lyster was not very distinctly heard, but so 
far as we could follow the reading, the paper, which 
was of great length, consisted of an enumeration of 
the works carried out from time to time upon the 
Mersey and its docks. There did not appear to 
be a point challenging discussion. However, the 
paper is, we believe, one of the few to be printed 
in full in the Proceedings, where those wishing to 
get a list of the work done under Mr. Lyster’s 


— will have an opportunity of consult- 
g it. 


Fracture or Ramway Ratrs. 

The only other paper read at this sitting was 
one by Mr. W. W. Beaumont, entitled ‘The 
Cause of Fracture of Railway Rails.” This was 
§ contrast to the former contribution, comprising, 





as it did, a careful attempt to accord a scientific 
explanation for an engineering phenomenon of 
grave importance. Whether one agrees with Mr, 
Beaumont’s reasoning or not, the paper was dis- 
tinctly orthodox in character and of a refreshingly 
controversial nature. 

The author first directed attention to the leading 
features in the history and characteristics of frac- 
tured rails, and from these the conclusion was 
drawn that the failure of any rail, however perfect, 
is chiefly a question of the number and weight of 
the trains passing over it. The effect of the rolling 
of the heavily loaded wheels of engines and vehicles 
was, he said, the gradual compression of the upper 
part of the rails, and the production thereby of 
internal stresses which are cumulative and reach 
great magnitude. The static pressure per square 
inch of surface contact between wheel and rail with 
locomotive weights now common, was stated to be 
considerably more than 60 tons, and reaches 100 
tons per square inch, and the pressure under heavily 
balance- weighted locomotive wheels at high speed is 
much greater than this. That which takes place in 
the material of a rail head under the action of very 
heavy rolling loads at high speed, is precisely that 
which is purposely brought into use every day in our 
iron works. The effect is, however, on the railways, 
obscured by the slowness of the growth and trans- 
mission of the forces which are ultimately destruc- 
tive. The paper went on to state that when a piece 
of iron or steel is subjected to pressures exceeding 
the limit of elastic compression, by a rolling or 
hammering action, or by both these combined, the 
result is spreading of the material and general 
change of the dimensions. This is equally the 
case with a plate hammered or rolled on one side 
while resting on a flat surface, or with a rivet 
when hammered over. The author held that 
in all these cases and many others, the ham- 
mering or rolling work done upon the surface 
tends to compress the material beneath it, but 
being nearly incompressible and unchangeable in 





relied upon the change produced by work tending to 
convert the rail from a homogeneous to a non-homo- 
geneous material. An example bearing on this sub- 
ject was found in the punching of steel plates, but 
that was produced by one part being put in tension, 
and the same thing was seen with rails. It was well 
known that tram rails when turned over were liable 
to break, but this would not explain the failure of 
railway rails, as they were not now turned over. 
Professor Unwin differed from the author in be- 
lieving that the work done on the rail did not 
weaken but strengthened it, and he thought that 
the initial condition had far more influence than 
the rolling loads. 

Mr. Johnson, of the Midland Railway, said he 
had had rails tested which had broken, and there 
was found to be no difference in composition in 
different parts. He also found steel rails in this 
respect much the same as those made of iron. 
The author had overlooked the fact that the joint 
between rails was imperfect, and the rails did not 
therefore form a continuous girder. The upper head 
of the rail was in tension, and the foot in compres- 
sion. He thought that fractures often occurred 
through rails being made from ingots from which 
the pipe had not been removed. 

Dr. Anderson pointed out that conditions 
analogous to those described by the author were 
observed on the bore of guns that had been fired a 
number of times. Little cracks were formed which 
divided the material up into small squares, and the 
rush of powder gases would break out these squares. 
The repetition of compression and release produced 
the effect described by the author, and he thought 
this showed an analogy between the treatment of 
the gun and that of the rail, for the wheels in pass- 
ing caused sudden pressure and release of pressure 
accompanied by heating. 

Professor Hele-Shaw referred to tests he had 
made for Mr. Johnson in regard to the physical 
conditions of rails, and said he had found no differ- 
ence from whatever part the test pieces were 


density, the material flows, and change of form | taken. 


results. Generally the material thus changed in 


Sir Douglas Fox said he had examined broken 


form suffers permanently no greater stresses than! rails with the microscope, and found they were 


those within its elastic limit of compression or 
extension. When, however, the material is not 
free to flow or to change its form in the direc- 
tions in which the stresses set up would act, 
the effect of continued work done on the surface 
is the growth of compressive stress exceeding 
elastic resistance. In the case of railway rails 
the freedom for the flow of the material is very 
limited, especially when considered with reference 
to the rolling and hammering media and the surface 
contact between rails and wheels. Hardening of 
the surface takes place, and destructive compres- 
sion of the surface material is set up. If the mate- 
rial be cast iron, the destructive compression causes 
crumbling of the superficial parts, and the conse 
quent relief of the material immediately below it 
from stress beyond that of elastic compression ; 
but when the material is that of steel rails, the 
stress accumulates, the upper part near the surface 
being under intense compression, differentiating 
froma maximum at the surface. This compression 
gives rise to molecular stresses, analogous to those 
which, on the compression side or inner curve of a 
bar bent on itself, originate transverse flaws on that 
side. This condition of compression exists along 
the whole length of a rail, so that when its magni- 
tude is sufficient to originate crumbling or minute 
flaws, any unusual impact stress, or a stress in the 
direction opposite to that brought about by the 
usual rolling load, the rail may break into two or 
into numerous pieces. Stresses originating in the 
same manner explain the fracture of railway tyres, 
as described fully by the author in the Proceedings 
of the Institution of Civil Engineers, 1876, vol. 
xlvii. 

The discussion on this paper was opened by Pro- 
fessor Unwin, who referred to the importance of 
the subject, but regretted that the author had sup- 
ported his speculations on one fact, whereas the 
chief want was more facts. The paper said that 
failure of a rail depended on the number of trains 
that passed over it, and from this it would be argued 
that danger increased, with age. In spite of this, 
experience showed that most fractures occurred 
with new rails. Again, according to Mr. Beau- 
mont’s reasoning, soft rails would give way first, 
but, again, experience proved that hard rails were 
those which were the first to go. In his specula- 
tions the author had laid aside altogether the com- 
position of the rail. He neglected fatigue and 


| 
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covered by minute cracks. It was known that 
rails were more likely to give way near the end, 
but that might be due to insufficient cropping of 
the ingot, so that the piped part might not all be 
removed, and it might also be that the cracks 
would be accounted for by impurities in the steel not 
removed by cropping. The giving way might be 
facilitated by the cracks. Every one knew how a 
piece of paper would tear with facility when the 
tear was once started. Professor Hele-Shaw sug- 
gested that if the cracks were planed out this effect 
would be removed. 

Mr. J. W. Anderson asked if any difference had 
been observed between the use of cross sleepers 
and longitudinal sleepers. This would be a point 
to be considered in connection with rails giving at 
the ends. 

Mr. Beaumont, in reply to Professor Unwin’s 
remarks, said that the matter he had put forward 
in the paper was not a question of speculation, but 
of fact. The reason, however, for the facts was 
obscure, but the question of fatigue mentioned by 
Professor Unwin was well known. Board of Trade 
inquiries were held when accidents happened, but 
he felt that something more should be done to 
arrive at a conclusion and permit of steps being 
taken to get over the difficulty. He therefore 
wrote his paper with a view to raise a discussion, 
and was obliged to those who had spoken and 
helped him towards that end. In regard to the 
point raised as to hard and soft rails, he could pro- 
duce figures which would throw light on the pro- 
blem, and sometimes a very hard rail would last 
longer than a soft one, although it would naturally 
break into a greater number of pieces when it did 
go. With regard to composition, naturally a rail 
must not be wrong in this respect. Professor 
Unwin had not grasped his meaning in that part 
of the paper in which he had referred to the turn- 
ing over of rails. What Mr. Johnson had said in 
regard to iron rails supported his reasoning, as it 
showed the stresses referred to could not exist in a 
softer metal which could flow. Dr. Anderson’s 
statement was also in support of his contentions. 
In regard to rails breaking at the ends, and the 
want of continuity between the different lengths of 
rail, it must be remembered that the modern stiff 
a altered the stresses. 

e meeting then adjourned. 
(Zo be continued.) 
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42-IN. CENTRE SURFACING AND BORING 
LATHE. 

WE illustrate on page 393 a large surfacing and boring 
lathe recently constructed by Messrs. Shepherd, Hill, 
and Co., Ltd., of Leeds, for Mr. T. Smith, of Rodley. 
The machine in question is arranged to turn and bore 
simultaneously castings up to 18 ft. in diameter and 
5 ft. deep. The machine has been built with a double 
and treble gear fast headstock, with 42-in. centres, 
and carrying a large faceplate, which is fitted at the 
back with both external and internal wheels. The 
cross-slide carrying the tool-post saddles is 21 ft. long, 
and very strong and deep. To secure still further 
rigidity the centre of this cross-slide is supported from 
the bottom of the pit by an arrangement not shown in 
the drawiogs. The compound slide-rests which ride 
on this cross-slide can be fed either automatically or 
by hand, for both parallel and taper work. A feed of 
as much as } ip. per revolution can be obtained from 
the ‘‘self-acts” when required. The boring head is 
lipped in and securely bolted to the cross-slide, and 
travels with it when opening or closing the gap. It 
carries a 5-in, square steel sliding spindle operated 
either by hand or self-acting feed, and has a quick 
return-motion arrangement for speedily withdrawing 
the tool. The cross-slide is traversed on its beds by 
power, and can be moved at the rate of 6 ft. per 
minute. The complete machine weighs 40 tons, and 
when erected was bolted down to heavy foundation 
beds. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 17. 

WEEKLY production of pig iron has declined from 
217,000 tons per week to 130,000 tons, and stocks have 
increased within a few months from 500,000 tons—the 
normal excess—to about one million tons. The re- 
striction of production appears to be in ,progress, and 
it will probably pass the safe limit, and thus lay the 
foundation of a reaction. Business in all branches of 
the iron trade is at a low ebb. Consumers are un- 
willing to anticipate an improvement by making pur- 
chases for future delivery, although there are some 
good reasons for believing that after November 3 an 
upward tendency will develop in trade. A few large 
sales of pig were made a few days ago at Southern 
furnaces, including two or three small sales for English 
delivery, including some Alabama coke. The finished 
iron trade is in a most depressed condition. While a 
great deal of new work has been talked of, there are 
no reasonable prospects for its execution this year. Ia 
general industrial channels there are evidences of re- 
cuperation, because of the anticipation of a favourable 
outcome of the campaign. The large imports of gold 
have helped a great deal, and it looks as though the 
country had faced about in the direction of improving 
conditions. Steel rail mills have had very little busi- 
ness beyond an important Japanese order. Structural 
steel makers have executed all large orders, and are 
now makiog special inducements to railroad companies 
and other large prospective customers to hasten, or 
rather to anticipate, bridge building and general con- 
struction requirements. It is not probable that these 
inducements will have any effect. Railroad earniogs 
for August fell below August last year, but for the 
first week of the current month the gross earnings 
were 6 per cent, greater than the same week last year 
on 28 reporting systems. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.— Last Thursday forenoon the 
market was a little weaker in tone, aud prices were just 
the turn easier. The turnover amounted to about 15,000 
tons, the rates being 4d. to 1d, per ton down, unless in the 
case of Middlesbrough hematite iron, which remained un- 
changed. In the afternoon 15,000 to 17,000 tons were 
dealt in, and the market showed a firmer tendency. 
The closing settlement prices were: Scotch iron, 
463, 31. r ton; Cleveland, 388. 14d.; Cumberland 
and Middlesbrough hematite iron, respectively, 472. 14d. 
and 45s, l4d. per ton. Business was very idle on 
Friday forenoop, when the turnover amounted only to 
some 10,000 tons. Prices remained practically unchanged. 
Cleveland iron continued to bs in good demand, and 
is was reported that there would be a further heavy 
withdrawal of iron from the warrant stores in the after- 
noon. About 12,000 tons of iron were dealt in during the 
afternoon market, and in ali cases at steady prices. At 
the close the settlement prices remained as on the previous 
Cay, unless in the case of Scotch iron, which was 463. 14d. 
per top. The warrant market was very quiet on Monday 
forenoon, the turnover being only about 10,000 tons of 
Scotch, 1000 tons of Cleveland, and 500 tons of hematite 
iron. Fora time Scotch was flat, but rallied, and closed 
unchavged from Friday’s prices. Cleveland dropped 1d 
per ton, and hematite iron 4d. per ton. About 1000 
tons constituted the business in the afternoon, when 
Scotch iron dropped 1d. and Cleveland 4d. per ton. The 
respective closing settlement prices were— 46s. 14d., 38s., 
47s. l4d., and 453 14d. per ton. Tuesday’s forenoon 
market was quite featureless. Only some 5000 or 6000 
tons of all kinds were dealt in, and prices were practically 
unaltered from those ruling at the previous day’s close. 
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Sechoa at Frame N? 65,Looking Forward. 


At the afternoon market bus'ness was flat, in sympathy 
with the depression on the stock markets. he sales 
amounted to about 15,000 tcns, and compared with the 
midday finish prices all round showed a drop of 1d, per 
ton, and at the close the settlement prices were 46s., 

', 478, and 45s, per ton respectively. To-day’s fore- 
noon market was very quiet, the total turnover nct 
reeching 10,000 tons. Warrants were a trifle scarce, 
and that made the tone steady. A gain of 4d. per ton 
was recorded. The market was a dete firmer in the 


afternoon, with rather more business doing, 15,000 
tons of iron changing hander. 
settlement 
and 45s, 1h 


a c At the close the 
rices were, respectively, 46s, 14d., 38s., 47s., 
d. per ton. The following are the current 





quotations for several No. 1 special brands of makers’ 


iron: Clyde, 493 per ton; Summerlee and Calder, 
49s. 6d. ; Garteherrie, 503. ; Coltness, 52s.—the foregoing 
all shipped at Glasgow; Glengarnock (shipped at Ar- 
drossan), 493, 6d.; Shotts (shipped at Leith), 51s. 64. ; 
Carron (shipped at Grangemouth), 52s. per ton. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 6812 tons, against 6824 tons in the corre- 
sponding week of last year. They included 125 tons for 
the United States, 100 tons for Canada, 230 tons for South 
America, 100 tons for Australia, 270 tons for Italy, 610 
tons for Germany, 100 tons for Russia, 854 tens for Hol- 
land, 350 tons for China and Japan, smaller quantities for 
other countries, and 2796 tons coastwise. There are still 








78 blast-furnaces in actual operation in Scotland, inst 
76 at this time last year. Two furnaces making Pe rosa 
iron have been damped down during the week, and a 
similar number making hematite iron have been put in 
blast. The stock of pig iron in Messrs. Connal and Co.’s 
warrant stores stood at 363,398 tons yesterday afternoon, 
as compared with 363,399 tons yesterday week, thus show- 
ing a decrease for the past week amounting to 1 ton. 


Finished Iron and Steel.—Finished iron continues to be 
in steady request at the recent advance in prices. Steel, 
however, is not quite so much wanted for shipbuilding 
en but the works continue to be well supplied with 
orders. 


Glasgow Copper Market.—Copper was not dealt in last 
Thursday forenoon, but the price was quoted 2s. 6d. up 
at 47/. 163. 3d. per ton cash buyers and 471. 17s, 6d. three 
months. The market was again quite idle in the after- 
noon, and prices remained unchanged at the forenoon 
quotations. On Friday forenoon the market was again 
quite idle, but the quotations improved to 472. 18s. 9d. 
per ton cash and three months buyers. There was a very 
firm market on Monday forenoon, when 125 tons were 
purchased at 487. 1s. 3d. per ton cash, an advance of 
33. 9d. per ton on Friday’s closing quotations. No trans- 
actions in copper were recorded in the afternoon, and 
closing buyers were quoted at 48/. per ton. Yesterday 
forenoon 100 tons of metal changed hands, and the quota- 
tions were 2s, 6d. per ton down from those ruling at the 
close on Monday. In the afternoon 50 tons changed 
hands, and prices remained unchanged. Copper lost 53. 
per ton this forenoon, when 100 tons were dealt in. In 
the afternoon 25 tons changed hands, and prices rallied 


‘| 2s. 64. per ton. 


Water Supply Scheme for Bo’ness.—At a special meeting 
of the B»’aess Town Council, held to-day, Mr. Thorburn, 
burgh engineer, reported regarding a new scheme for 
augmenting the burgh water supply. The scheme in- 
cluded the impounding of the Kipps and Wardraw Burns 
to the south of Lochcote Mansion House, about four 
miles south-west of Linlithgow, and the construction of 
a reservoir capable of holding 130 million gallons of water. 
The cost is estimated at 11,000/, irrespective of land 
claims and wayleaves. The council unanimously agreed 
to proceed with the scheme, and to negotiate with the 
proprietors interested as to securing the water and the 
necessary land, and — an amicable arrangement, to 
apply to the Secretary for Scotland for a provisional 
order to carry out the work, 


Contract for Water Pipes.—Ib is reported that Messrs. 
R. Laidlaw and Son, of this city, have secured a contract 
for the supply of a quantity of water pipes for the 
Greenock Water Trust. The cost is set down at 12,192/. 
= Glenfield Company, Kilmarnock, are to supply the 
valves, 


Telegraph Engineering Appointment.—Professor Andrew 
Jamieson, M. Inst. C E., of the Glasgow and Weat of 
Scotland Technical College, has just learned from New 
York that his old and distinguished student, Mr. 
Alexander Davidson, has been appointed electrician to 
the Central and South American Telegraph Company 
for six years. Besides having to institute duplex tele- 
graphy, he will have to look after the snow cable which 
crosses the Andes at a maximum elevation of 12,000 ft., 
and probably have to grapple for cable at as great a 
depth below sea level. 


Metallurgical Appointment. — Mr. John Buchanan, 
Associate of the Institute of Chemistry, senior assistand 
to Professor Sexton in the Metallurgical Department of 
the Glasgow and West of Scotland Technical College, has 
been appointed assayer to the General Gold Extracting 
Company, of Denver, Colorado. His successor at the 
Technical College is Mr. J. Galletly. 


Reduction of Water Rate in Edinburgh and District.— 
The Finance Committee of the Edinburgh and District 
Water Trust have resolved, on the recommendation of 
the treasurers, to reduce the domestic water rate from 
54d. to 5d. per 12. of rental. It is estimated that the ex- 
penditure for the year 1896.7 will be 91,217/., and that 
the revenue will amount to 91,3132. 


Glasgow Corporation Tramways ; Deputation to America. 
—On the recommendation of the Glasgow Corporation 
Tramways Committee it was agreed at the last meeting 
of the town council that Mr. John Young, manager of the 
tramways, and Mr. Clark, his engineer, should be sent t» 
America, in order to inspect and report upon the various 
systems of mechanical haulsge on the tramways of the 
leading cities of the United States. The deputation lefs 
Liverpool last Saturday by the Cunard liner Etruria. 


Steam Trawlers under Construction.—By way of illus- 
trating the extraordinary development of the steam 
trawling industry, it has just been pointed out here that 
there are at present no fewer than 81 steam trawlers in 
course of construction or on order on the Clyde, and else- 
where : 34 on the Clyde, 30 at Hull and contiguous ports, 
14 on the Tyne, and 3 at Middlesbrough. 


Incorporated Institution of Gas Engineers.—The autumn 
or provincial meeting of this Institution was held in 
Glasgow last week—partly out of honour to the President 
of the Institution, Mr, William Foulis, M. Inst. C.E, 
engineer-in-chief to the Glasgow Corporation Gas Com- 
missioners. There was no formal sitting of the members, 
but after they had been received on Thursday morning at 
the City Chambers by the convener and other members of 
the Gas Committee, they were conveyed in carriages to 
the Tradeston Gas Works, which are undergoing very 
great extension, and where a new gasholder is in course 
of erection whose capacity will be about 5,000,000 cubic 
feet. At these works the visitors were able to see the 
most advanced methods of using the head regenerative 





398 


ENGINEERING. 





[SEpT. 25, 1896, 











system of firing the gas retorts as devised by the Jate Sir 
William Siemens, and rendered workable by Mr. Foulis. 
They also had the pleasure of witneesing the use of the 
Arrol-Foulis stoking machinery which was described 
at the meeting of the Institution of Mechanical Engi- 
neers held in Glasgow last year. ann eas the gas 
engineers visited the Fairfield Shipbuilding Yard and 
Engine Works, where they were received and shown 
around by Sir William Arrol, one of the directors of the 
Fairfield Company. Next in order they paid a visit of 
inspection to the Dawsholm Works, which are also being 
extended very considerably. The visitors were greatly 
delighted with what they saw at both works. In the 
evening they were entertained to dinner by the Corpora- 
tion Gas Committee, and on the following day, with much 
better weather than they had on the Thursday, they had 
a very enjoyable cruise on the Firth of Clyde in the 
saloon steamer Duchess of Hamilton. 


Gas Arbitrations.—Very shortly the Burghs Gas Supply 
(Scotland) Act of 1872 will be practically put in force at 
Stirling, arbitration having been resolved upon for the 
acquisition of the local gas company’s works, goodwill, 
&c., by the town council. An arbitration is also about 
totake place for the acquisition of the local gas works by 
the Dunfermline Town Council. Thisis likely to bea very 
heavy case. Two arbiteraand three big experts are to be 
employed on each side, and Mr. Shiress Will, Q.C., 
ex-M.P., is to be umpire. Saltcoats, in Ayrshire, is also 
on the move in the same direction, following the example 
set a few years ago by the neighbouring town of Ardrossan. 


Electric Lighting in Edinburgh.—The introduction of 
the electric light into Edinburgh as a corporation under- 
taking has been such a great success, that it is now found 
necessary to extend the generating works and plant at an 
estimated cost of some 60,000/. or 70,000/. 


Amalgamation of Fife Coal Companies.—A_ provisional 
agreement has been entered into for the amalgamation of 
the Fife Coal Company, Limited, und the Cowdenbeath 
Coal Company, Limited, subject to the approval of the 
shareholders of both companies. The terms are such that 
it is believed the amalgamation will prove advantageous 
to both the respective shareholders. The capital of the 
Fife Coal Company is 360,000/., and of the Cowdenbeath 
Coal Company, 250,000/.—a total of over half a million. 
The combination would be the largest in Fife, and one 
of the largest in Scotland, the pits of the two companies 
being capable of producing a combined output of between 
5000 and 6000,tons a day. In addition to large collieries 
at Leven and other parts in the east of Fife, the Fife Coal 
Company have pits in the west of Fife at Kelty and Hill 
of Beath. The Cowdenbeath Company’s pits are on the 
estates of Mosside and Stevenson Beath, and also at 
Lumphinnans. The miners in the Cowdenbeath district 
should regard the proposed amalgamation with eatisfac- 
tion, as bat for it many of them would have 0 ren- 
dered idle for a considerable time through the Fife Coal 
Company acquiring a lease of the minerals on the Steven- 
son Beath estate at present wrought by the Cowdenbeath 
Company. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Development of the Yorkshire Coalfield. —The new 
Grimethorpe Colliery, now in course of sinking near 
Ferry Moor, on the estate of Mr. F. J. S. Foljambe, has 
been purchased by the Yorkshire and Derbyshire Coal 
and Iron Company. The area is 3000 acres, and contains 
among others the well-known Barnsley seam. Two 19-ft. 
shafts are being sunk, and 300 workmen are employed. 
One shaft has reached a depth of 200 yards. Arrange- 
ments have been made whereby an output of 2500 tons of 
coal daily will be assured. The colliery is situated about 
a mile from the Midland main line, with which it 
is connected by a branch railway from a point near 
Cudworth. Access is also obtained by way of the 
Manchester, Sheffield, and Lincolnshire Railway to 
the Hull and Barnsley line. The new proprietors of 
the Grimethorpe pit are also owners of the Carlton Main 
Colliery, and it is stated that the workings of the two 
undertakings may be easily ‘connected. The sinkings at 
the Grimethorpe pit are to be prosecuted with all possible 
despatch. The coal, it is probable, will be reached at a 
depth of 500 yards. 'The extent of the company’s working 
may be gauged from the statement that their two collieries, 
when thoroughly developed, will place the firm in a posi- 
tion to raise about 1,000,000 tons per annum. Fifty cot- 
tages have been built near the pit for the accommodation 
of the miners. 


No Profit from Coal.—At the annual meeting of the 
proprietors of the Sheepbridge Coal and Iron Company, 
Limited, held at Sheffield a few days ago, Mr. Frederick 
Fowler, who presided, remarked upon the depression in 
the coal trade. He stated that during the year the directors 
had exercised the greatest economy in every department 
in order to bring down the sost of production, but unless 
miners’ wages could be reduced—and that seemed to be 
difficult, if not impossible, at present—he did not think 
there was room for any further reductions of importance. 
The Sheepbridge Company had raised 150,000 more tons 
of coal during the past year than in any previous 12 
months, and the total quantity of coal raised was nearly 
a million tons. Another speaker at the meeting remarked 
that he did not think any considerable number of coal 
companies wers making money, but most companies 
having iron works as well had been able to make a profit. 


Gas Profits at Leeds.—The total amount of the profits 
of the Leeds Gas Works was last year 37,861/., which, 
after the payment of 11,367/. into the sinking fund 
account, left a net profit of 26,4937. 
abolition of meter rents in 1894 is now seen for the first 





The full effect of the | 


time, the sum previously obtained from meter rents 
having been 11,0007, Three months before the close of 
the financial year the price of gas was reduced by 2d. per 
1000 cubic feet. 


The Rotherham Stove-Grate Workers’ Dispute.—An 
amicable setilement of the dispute among the stove-grate 
workers employed at the Burton Weir Works, Rotherham, 
has been arrived at. In consequence of the posting of a 
rule on the notice board to which the men took exception, 
they left their employment, and were subsequently 
ordered to pay damages amounting to 2s. 6d. each at the 
Rotherham Police Court. A three hours’ discussion be- 
tween representatives of the workmen and their employers 
has since taken place, the outcome of which was the with- 
drawal of the new rules, and a determination to resume 
work last Monday. The announcement that the end of 
the strike had arrived, was received with much satis- 
faction in Rotherham. 


Tron and Steel.—The heavy departments of trade main- 
tain their position. There is a general opinion that if 
affairs continue to improve there will be an early rearrange- 
ment of prices. All kinds of steel are in great request. 
In coniite material the depression of a few weeks ago 
has given way, and at the present time both the home 
and foreign markets are absorbing large quantities. The 
demand for sections and other finished material for use 
in the cycle industry keep3 well up. Railway work of 
all kinds is plentiful, among the orders which have 
reached the district being one from Uganda. Manufac- 
tured iron and steel finds a steadily improving markeb. 
Bessemer and Siemens-Martin steels are moving off well, 
and there is more than an average business being done in 
par iron. The inquiry for engineering work keeps well 
up. The Sheffield manufacturers are expecting that some 
of the contracts for the armour-plates to be used on the 
new Spanish and Japanese war vessels will come in their 
direction. The rolling mills, tilts, and forges are actively 
employed in the preparation of material for the light 
Sheffield industries. Prices are as follow: Bessemer 
billets, of special carbons used in the Sheffield trades, 
5l. 12s, 6d. to 61. per ton ; hematites (delivered in the dis- 
trict), 54s. to 58s.; bar iron 5/. 103s. at manufacturers’ 
works, 6/. in warehouse; Siemens-Martin acid steel, 
71. 10s. per ton for average qualities. 


The Coal Trade.—There is once more a lull in the 
demand for house coal, the reason for this condition of 
things probably being that householders have now got in 
their supplies. Taking the coal trade as a whole, there 
is a more active trade being done, and values are more 
easily maintained. The larger concerns are working six 
days per week. The inquiry for steam coal is up to the 
exceptionally high standard of the present year. Exports 
are large, and very heavy supplies are being forwarded to 
the Baltic and other ports by way of Hull. Coke and 
manufacturers’ coal are in moderately good demand. 
Prices: Best Silkstones, 8s. to 9s. per ton; Barnsley house, 
7s. to 83. 6d.; Barnsley hards, 6s. 3d. to 7s. 3d.; manu- 
facturers’ sorts from 4s, to 5s, 6d. for best; coke up to 
12s, 6d. and 13s. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has shown no material change; 
the best descriptions have remained at 10s. to 10s. 3d. per 
ton, while secondary qualities have brought 9s. to 9a. 6d. 
per ton. The house coal trade has further improved, the 
demand having increased both from English customers 
and also for exportation ; No. 3 Rhondda large has made 
103. to 103, 3d. per ton. Patent fuel has been somewhat 
dull. Coke has continued to show a good tone; foundry 
qualities have made 17s. to 17s. 6d., and furnace ditto 
14s, to 16s. per ton. The imports of Spanish iron ore 
have been rather below the average, and prices have 
shown more firmness in consequence, Rubio has made 
11s. 9d. to 12s, per ton. The manufactured iron and steel 
trades have been well employed. 


African Mineral Wealth.—At the recent meeting at 
Cardiff of the Federated Institute of Mining ew 
Mr. W. Gibson discussed ‘The Geology of Africa in 
Relation to its Mineral Wealth.” Within the last few 
years, he observed, Africa had taken an important position 
among the gold-producing countries of the world. South 
of the Zambesi immense tracts were being made acces- 
sible to the miner and prospector by the enterprise of the 
Chartered Company. North of the Zambesi the African 
Lakes Company was mining an extensive area around 
Lakes Nyassa and Tanganika. Germany was actively 
engaged in making the best of her East African colony, 
and the British Government had commenced a railway 
from the coast to Uganda. When that railway was com- 
pleted, which was promised in three years’ time, the most 
difficult and inaccessible portions of Central Africa, which 
had hitherto remained a terra incognita to the proepector, 
would be brought within his reach. 


Devonport Dockyard.—At the present time tbe ships 
undergoing repairs and alterations at Devonport are the 
ccuisers Phaeton, Calypso, Amphion, fAurora, Blake, 
Forth, Sirius, Pearl, Thames, and Flora; the gunboats 
Antelope, Hazard, Harrier, Hussar, Salamander, and 
Spider ; the torpedo-boat destroyers Decoy and Rocket ; 
and several first-class torpedo-boats.. The new shi 
completing are the Renown, line-of-battle ship, and the 
cruisers Arrogant, Talbot, and Juno. The officials hope 
to have all the refitting work now in hand (with the ex- 
ception of the Salamander) completed by the second week 
in October. At Keyham a good start has been made with 
a new set of machinery ordered for a third-class cruiser 
to be built at Sheerness. Overtime is being worked in 
the engine-room and boilermaking departments, 


Llanelly.—Good progress is being made in connection 
with new steel works at Llanelly. The promoters are 





the Western, the Old Castle, and the Briton Ferry Com. 
panies ; and an advantageous site has been secured from 
the Stradey estate, adjoining the Old Castle Works, 
The original taking was 20 acres, but so extensive wil] 
be the operations of the new company that an additional 
7 acres have mn secured. Six furnaces will be at once 
put up, and in a short time the works will be giving em. 
ployment to about 300 persons. 


The Bristol Channel.—Next season will see another 
fleet of Bristol Channel excursion steamers, the promoters 
being Sir George Newnes, of Lynton, and Colonel Lake, 
of Woods Bay. Drawings and specifications are already 
in preparation for the first steamer, which will be of a 
similar type to the Lorna Doone, but with promenadg 
deck from stem to stern. 


Welsh Anthracite.—At the recent meeting of the Fede. 
rated Institute of Mining Engineers at Cardiff, Mr, 
W. D. Wight read a paper on ‘‘ Anthracite Coal Break. 
ing and Sizing Plant at Glyncastle Colliery.” In the 
course of his paper, Mr. Wight pointed out that while the 
production of anthracite coal in the United States had 
rapidly increased until the output in 1895 had reached the 
vast total of 58,000,000 tons, South Wales anthracite 
deposits had in comparatively neglected, and trade in 
this quality of coal had languished. Out of an approximate 
area of 1000 square miles in the South Wales coalfield, it 
was estimated that 410 square miles contained numerous 
seams of anthracite coal of excellent quality, and of more 
than average thickness. The official returns for 1895 gave 
the total — of South Wales coal as 33,040,114 tons of 
coal, of which anthracite amounted to only 1,761,186 tons, 
being the largest quantity recorded up to that date, but a 
total greatly disproportionate to the area. There wereno 
exceptional mining difficulties to contend with in deve. 
loping the anthracite coal of the South Wales district; 
but, on the contrary, immense tracts might be reached by 
day-drifts. Upon the north-western edge of the larger 
portion of the coalfield, there was a range of some 35 miles 
along which seams of this quality cropped out, in addition 
to which in the smaller detached portion of the coalfield 
in Pembrokeshire the outcrops ran for about 45 miles. 
Mr. Morgan W. Davies (Swansea), in a paper on “The 
South Wales Anthracite Coalfield,” differed from Mr. 
Wight on one point, holding that no difficulty attached 
to the burning of anthracite coal for domestic purposes, 
The inexperienced found it slow to kindle, but in many 
places it constituted the fuel of cottage and mansion alike, 





_BirMincHAM Water Wonks. — These works were 
visited at the end of last week by the Association of Bir- 
mingham Students of the Institution of Civil Engineers, 
and are making good progress notwithstanding the in- 
clemency of the weather. During last week a rainfall of 
6 in. was registered, bub luckily the weather cleared 
on Friday, and the Association were favoured with fair 
weather. A stars was made from Knighton, where the 
aqueduct and the start of the Downton syphon were seen, 
Then followed an 18-mile drive to Rhayader, all along the 
line of the aqueduct and tunnel works, which show more 
progress than the reservoir works; these were seen on 
Saturday by the help of the works goods train, which 
took the party for a distance of nine miles up the Elan 
Valley. The foundations for the four dams in this valley 
are started, and the tunnel through which the water to 
Birmingham leaves the reservoir, 





New Water Works For LeicesteR.—A new reservoir 
and new water works for Leicester have been formally 
opened at Swithland, Charnwood Forest, about eight 
miles from Leicester. For several years the water supply 
for the borough has been quite inadequate (see ENGI- 
NEERING, vol. lviii., page 491), and the water famine 
this year has i very serious, and lately, even with 
the aid of new deep wells of a temporary character, 
has been restricted to 12 hours out of the 24. The 
new reservoir has a gathering ground of 3500 acres, and 
will, when it is filled by the winter rains, become an in- 
valuable addition, and meet the wants of the district for 
a good many years. The area of the reservoir and works 
is 275 acres, of which about 200 acres will be covered by 
water—about 500 million gallons—and the depth will vary 
from a few inches to 30 ft. The water will be pumped by 
two powerful triple-expansion engines, at the rate of 
800,000 gallons per day, to a height of 300 ft., into a new 
service reservoir wale has been constructed out of the 
solid rock on an eminence at Hallgates. All the water in 
this service reservoir will be under stone cover, and the 
capacity is about two million gallons at a depth of 17 ft. 
This service reservoir will command the whole of the high 
level of the town, and also another service reservoir for 
high levels at Oadby. The new high-level reservoir has 
also been connected with the old water works at Bradgate, 
and part of the Bradgate supply can be pumped to the 
new high-level reservoir by means of a new engine, thus 
giving both these works connection with the whole of the 
town, leaving a third water works at Thornton to supply 
the low levels by gravitation. The new reservoir 18 
well situated, and the whole of the buildings, engine 
houses, valve tower, tunnels, and the necessary filter 
beds, tanks, &c., have been designed by Mr. J. B. 
Everard, of Messrs. Everard and Pick, Leicester, while 
Messrs. J. Aird and Son, the well-known contractors, 
have carried out the whole of the works. The total coat 
of the reservoir and works is over 300,000/., of which sum 
the land cost 42,987/., the site — been purch 
from Lord Lanesborough and Mr. Farnham. The works 
have taken two years toconstruct. There is a fair inflow 
of water at present into the new reservoir, and it is being 
utilised as far as possible. The new works are of the most 
complete character, and include several new engineering 
features which have proved very successful. 





Sept. 25, 1896. ] 


ENGINEERING. 


399 














NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
oe mag roe by ange 

Cleveland Iron Trade. —Yesterday there was @ 
binly large attendance on ’Change, but the tone of the 
market was not very cheerful, and only a small amount of 
business was transacted. The general quotation for 
early f.o.b. delivery of No. 8 g.m.b. Cleveland pig iron 
was 383,, and few sellers would quote below that figure, 
though some buyers reported that they had been 
able to obtain odd lots at a trifle less. No. 1 Cleve- 
land pig was 393; No. 4 foundry, 37s.; grey forge, 
36s, 3d., and white 35s. 9d.—all for early delivery. Mid- 
dlesbrough warrants opened at 38s. 1d., and closed 
87s. 114d. cash buyers. East coast hematite pig iron was 
quiet, the supply being in excess of the demand. Although 
the cost of production is increasing, quotations were easier. 
For early Sour of Nos. 1, 2, and 3, 45s. 6d. was said 
to have been accepted, but the leading firms would not, as 
a rule, quote below 453. 9d., and they reported that they 
were able to get it. Spanish ore was dearer, freights 
having gone up to 6s. 1d. Bilbao-Middlesbrough, owing 
to the imposition of an export tax by the Spanish Govern- 
ment, which tax has to be paid by the ship. Rubio was 
quoted 13s, to 13s. 3d. ex-ship Tees, and few sellers would 
quote below the latter figure. There was on ’Change 
for signature a memorial to the directors of the North- 
Eastern Railway Company, asking them practically 
to work the Cleveland Extension Mineral Railway 
when it is completed. The line was projected in 1873, 
and only partially constructed, and it is now intended to 
complete it. The line will run from Kilton to Glaisdale, 
via Moorsholm, and will open up a considerable area in 
which ironstone has been proved. To-day there was 
practically no alteration in the market. 


Manufactured Iron and Steel.—Very little new can be 
reported of these two branches of the iron trade. Bar, 
rail, and chair makers continue to be very busily employed, 
particularly the first named, and they have in some cases 
put up quotations a little, but the demand for shipbuild- 
ing, though rather better, is anything but good, and quo- 
tations keep weakish. Common iron bars are quoted 5/. 
to 51. 2s. 6d., best bars 5/. 103. to 5/. 123, 6d., iron ship- 
plates 47. 178, 6d., steel ship-plates 5/., steel boiler-plates 
6l., iron ship-angles 4/. 153, and steel ship-angles 
41. 178. 6d.—all less the — 24 per cent. discount 
forcash. Heavy sections of steel rails are fully 40, 10s. 
net at works, and ordinary chairs are 2/. 17s. 6d. 


Coal and Coke.—The coal market continues to show a 
good deal of irregularity. While gas coal, on the one 
hand, is briskly inquired after, with long turns reported 
by the collieries; steam coal, on the other hand, is very 
dull, The prevailing activity in shipping causes bunkers 
to be in good request, and they are selling at from 6s. 3d. 
to 7s. f.o.b. Coke continues in very good demand, and 
prices are well maintained. Good blast-furnace qualities 
realise 133, 3d. delivered at Teesside blast-furnaces. 





AUSTRALIAN Harsours. — A survey undertaken to 
ascertain the capabilities of Bellambi, Wollongong, and 
Kembla, for deep water harbour purposes, shows that the 
latter port is the most suitable. 





Tue Licut Rattways Act, 1896.—The rules made by 
the Board of Trade with respect to applications to the 
Light Railway Commissioners for orders authorising 
light railways have been issued. They provide that 
notice of intention to apply for an order must be published 
by advertisement in each of two consecutive weeks, in the 
month of April or of October, in at least one local news- 
paper circulating in the area through which it is proposed 
to make the railway. The notice must describe generally 
the line of the railway, its termini, the Jands proposed to 
be taken, and the gauge and motive power of the railway, 
and must be subscribed with the names of the promoters. 
It must also name a place where a plan and section 
of the proposed works Sib a book of reference to the 
same) and a plan of the lands to be taken may be seen. 
Copies of the draught order, plans, book of reference 
section, and estimate of cost of contract must be deposited 
by the promoters during the month of May or of 
November with the clerk of the county council and of 
every borough, district, and parish council through whose 
area the railway is proposed to be made, and also with the 
Board of Trade. Copies of the draft order must be deposited 
with the Treasury, the Board of Agriculture, the Post- 
master-General, the Commissioners of Customs and Inland 
Revenue, the Admiralty, the War Office, the Office of 
Woods and Forests, and the Office of Works, and, in the 


case of proposed railways in Scotland, with the Secretary | P 


for Scotland. As to the application of these rules in the 
present year, November is substituted for October, and 
December for November. Detailed regulations as to the 
preparations of the plans and sections are given in rela- 
tion inter alia to bridges, level crossings, alterations of 
levels, embankments and cuttings, tunnelling and junc- 
tions. Ip is further provided that during the month of 
April or of October the promoters must serve a notice on 
the ownere or lessees and occupiers of all lands intended 
to be taken, requesting that any objections may be stated, 
Similar notices must also be served on any railway, tram- 
way, or canal company whose line will be crossed or 
otherwise interfered with by the proposed railway. 

ere is also provision for notices being given in case of 
relinquishment of works or repeal of the protective pro- 
visions in a former order. Finally, a form of the estimate 
to be submitted, with details as to the authentication and 
Service of notices, is given; and the fee payable by the 
Promoters to the Board of Trade, before lodging any 
application, is fixed at 50/. 





MISCELLANEA. 

Messrs, F. Brany anp Co., Limited, of 352 to 364, 
Euston-road, N.W., announce that they have discovered 
a solder which will hold to aluminium, and make a strong, 
bright, and clean joint. The security of the joint can, 16 
is said, be relied on, so long as it is not immersed in 
water. 


The traftic receipts for the week ending September 13 on 
83 of the principal lines of the United Kingdom amounted 
to 1,719,289/., which was earned on 18,8794 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,692,925/., with 18,740} miles open. There 
was thus an increase of 26,364/. in the receipts, and an 
increase of 139} in the mileage. 


A ‘*Gas” Exposition is to be held at New York next 
January, opening on the 25th and closing a fortnight 
later. The object of the promoters is to bring together a 
collection of gas apparatus and appliances serving to 
show the progress and present status of the gas indus- 
tries. The management will be glad to receive applica. 
tions for space from European exhibitors, which may be 
sent to Mr. E. C. Brown, 280, Broadway, New York. 


An investigation into the bacteriological condition of 
the wooden pavement of the Chaussée d’Antin, Paris, by 
Dr. Miguel, showed that a grain of matter taken from the 
surface contained nearly 46,000,000 microbes. At a 
depth of 1} this number was reduced to 42,000. The 
surface of the concrete foundation showed 28,000 microbes, 
whilst a bed of sand immediately underneath furnished 
12,000,000 per grain of material. In the soil below this, 
— was saturated with gas, 455,000 bacteria were 
found. 


The refuse destructors just completed at Leyton, Essex? 
by the Beaman and Deas Syndicate, Limited, Warring- 
ton, are of especial interest in that an attempt is to be 
made to obtain a large supply of steam from the refuse 
burnt. The makers, in fact, have guaranteed an evapo- 
rative efficiency of 1lb. of steam per 11b. of pressed 
sludge or unscreened refuse burnt. Two Babcock and 
Wilcox boilers have been erected, from which the steam 
will be taken for working the plant at the sewage works, 
and for lighting the works electrically. We hope to 
publish illustrations of the whole arrangement in a future 
issue. 


Messrs. Merryweather and Sons have just had some 
very successful trials with their pneumatic cesspool 
apparatus at Pokesdown, Bournemouth. The van used 
is constructed on the Continental system, but the ex- 
hauster consists of a pair of gun-metal pumps with fire. 
engine valves, and the efficiency and simplicity of this 
machine are said to render it superior to the air pumps 
made abroad for the same work. At the test of the 
Pokesdown apparatus a large cesspool was emptied in 
five minutes, no smell or leakage occurring, while the 
cost of labour is considerably less than that incurred by 
the old system. 


According to Mr. H. A. Roechling, land irrigation 
appears to be the favourite method of disposing of sewage 
in Germany. At Borlin the area devoted to this purpose 
reaches 22,880 acres, the population of the city being 
1,666,000. A curious feature of the farms here is the esta- 
blishment of convalescent homes on them, which are con- 
tinually growing in favour. Breslau, with a population 
exceeding 350,000, has followed the lead of Berlin, the 
area utilised for sewage farms being 3427 acres, and the 
financial side of the question is said to be most satis- 
factory, the cost being much below the chemical treat- 
ment as practised elsewhere. Other smaller towns have 
either adopted or are about to adopt the system. 


Some excellent results have been obtained with a 300 
horse-power steam turbine, constructed by the Maison 
Bréguet, Paris, for the Edison Illuminating Company of 
New York. Using steam at a pressure of about 150 lb. 
per square inch, a consumption of 193 lb. per electric 
horse- power was obtained at three-quarters full load, this 
figure being slightly increased at the maximum power ; 
but was still less than 20 lb. per electrical horse-power. 
At half load about 20} 1b. were used. The turktine disc 
was 29% in. in diameter. On a six hours’ run 17.35 lb. of 
steam were used per brake horse-power, the speed being 
9000 revolutions per minute, which is equivalent to a 
bucket speed of nearly 70,000 ft. or 13 miles per minute. 


A new type-setting machine, the invention of Mr, T. 
Lanston, of Washington, D.C., has just been awarded 
the Elliott-Cresson medal of the Franklin Institute. A 
paper tape is perforated by a machine fitted with a suit- 
able keyboard, with holes corresponding to the matrices of 
a type-casting machine, through which the tape is finally 
assed. Each character is cast separately, and when cold 
is transferred to the galley, where it collects in the form 
of a column. The justification of each line is effected 
automatically. The type being separate, corrections are 
as easily made as with hand-set work. The machine is 
now in use at the offices of the Philadelphia Times, and is 
found to have a capacity of 4000 to 4500 ems per hour. 


A committee of American experts, appointed by the 
International Association of Fire Engineers to investigate 
the trolley system of electric traction, has issued a strongly 
worded report, stating that though not specially objec- 
tionable in country districts where fitted with return wires, 
it should never be permitted in the streets of a city. The 
overhead wires obatruct the passage of fire escapes and 
water towers, and when cut down to free the way, be- 
come dangerous to life and limb. Secondly, the use of 
the rails as return circuit, now so common, leads to serious 
waste of the water pipes from electrolysis, Summing up, 
the committee recommend that the attention of city 
authorities should be directed to the following points : 
First, to have determined at once whether the rapid cor- 





rosion of the water pipe is going on, due to electrolysis, 
and to what extent. nd, to take immediate steps to 
stay its progress. Third, to use every influence in pre- 
venting companies and individuals from procuring a 
franchise to build and operate electric von equipped 
with the overhead single trolley system. Fourth, to take 
note that owing to electrolysis the water system may fail 
at a critical moment and completely paralyse eiiorts to 
stay the progress of flames. Fifth, that gas pipes may 
become so weak from this cause that they will pour their 
contents into the soil, dwellings, stores, warehouses, and 
factories, to such an extent as to endanger these struc- 
tures and the lives of the inmates as well. 


A smart piece of erecting work was accomplished last 
February at the shops of the Compagnie de 1|’Kat, 
Epernay, when a a engine and tender were 
erected in 107 hours. The object in view was not to 
break the record for this class of work, but to direct in 
an emphatic manner the attention of the foremen of the 
fitting shops, boiler yard, &c., to the necessity of sending 
their work into the erecting shop in a properly — 
condition. The engine in question weighed about 474 
tons empty, and was fit with Westinghouse brake, 
steam and air heating plant, steam sanding appa- 
ratus, and equalising beams. Moreover, the connec- 
tions between the engine and tender were of an excep- 
tionally elaborate nature. The erector’s gang consisted 
of 14 men and three apprentices, though occasional aid 
was obtained from two or three extra hands. The work- 
ing day was of 10 hours’ duration. All parts were brought 
to the workmen by means of a 30-ton traveller, which was 
almost entirely at their disposal. Portable electric boring 
and drilling machines were provided for the work, and, as 
far as possible, all parts were delivered in a finished con- 
dition, the frames being completely drilled, and the cy- 
linders bolted together and fitted with slide valves and 
accessories. The boiler was handed over to the erectors 
with all the fittings and valves in place, and the driver’s 
cab was delivered completely finished. Under these con- 
ditions the work was found to take three hours less than 
11 working days, the engine starting with fires up in 
107 hours after the work had been commenced. 


The report of the Canal Commission which has been 
considering the proposal to unite New York and Phila- 
delphia by a ship canal has just been issued in pam- 
phlet form. Two surveys, it appears, were made by 
direction of the commission, but by either route vessels 
would use the Delaware River from Philadelphia to 
Bordentown. Thence a canal would be cut across New 
Jersey, entering the sea at Sandy Hook. The distance 
between the two cities would thus be reduced from 274 to 
92 miles, of which 314 would represent the canal. Ib is 
estimated that the canal, if 150 ft. wide and 20 fo. deep, 
would cost 2,852,920/., or 4,778,940/. if 184 ft. wide and 
28 ft. deep. In the first case an additional sum of 
187,172. wonld be required to deepen the river ap- 
proaches to the canal, or 625,140/. to obtain a 28-fb. 
channel. The surface of the canal would be 56 ft. above 
sea level, and there would be three locks at each end. 
The soil to be excavated consists of sand, gravel, and clay. 
The tonnage which would annually pass through the 
canal is estimated at 7,000,000, and less than half that 
tonnage would suffice to pay expenses and 5 per cent. on 
the 4,000,000/. capital which would have to be raised for 
a 20-ft. canal. Steaming at 10 miles an hour, a vessel 
going by Cape May and the ocean takes 274 hours; by 
the new route, if allowance be made for diminished speed 
in the canal and delays in passing the locks, the time 
oscupied is put at 15 hours. Vessels of cheaper build 
could be used when there were no ocean storms to be 
encountered ; and sailing vessels and barges would save 
more time than would be possible for steamers, 


Ibis claimed that the project of pumping coal dust from 
the Pennsylvania bituminous mines to the sea coast has 
been demonstrated a success. An experimental plant has 
been erected at the Bower Hill mine on the Panhandle 
Railroad, about 12 miles from Pittsburg. It has a line 
running from the pump-house to the mouth of the mine. 
The coal and water are pum into a basin, the water 
runs away, and the coal settles at the exact spot it is 
forced out. The pipe is 3 in. in diameter and 1500 ft. 
long. At several points it is made to rise perpendicular, 
and all sorts of bends, shapes, and twists have been put 
into the pipe to prove that nothing will stop the flow. 
Even when the pump is stopped the dust does not run to 
the lowest point in the pipe onan upgrade. Common 
bone-grinding machinery is used to pulverise the coal. Ib 
is first shovelled or dumped from the slack pile into a shute 
leading to a disintegrator. The coal comes out of this 
about ;°; in. in size. It is raised to the second floor and 
enters another disintegrator, which grinds it to a dust. 
The stuff is again elevated and run through “ jigs,” where 
the sulphur, slate, and impurities are removed. The 
combustible matter is drawn into a tank of water, which 
has a mixer at the bottom, only allowing a certain 
quantity of coal to pass through with the water. The 
best results have been obtained by pumping 65 per cent. 
of coal and 35 per cent. of water. e water and coal are 
weighed separately before they enter the tank, and the 
pump is ready to do its part. With 30 lb. pressure the 
mixture has been pum the entire 1500 ft., part of the 
distance at an inclined angle of 45 deg. ith 60 Ib, 
pressure it has been Sallie around and shot into the air 
@ distance of 100 fb. 





Tue Exxzcrric Licnt at Botron.—The Bolton Town 
Council has decided to make a further outlay of 30,0007. 
for the extension of works and plant. A revised scale of 
charges now places the light within reach of the indus- 
trial classes. The Local Government Board has autho- 
rised the Southampton Town Council to borrow 54,000/. 
for the purchase of the local electric light works. 
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CONDENSING LOCOMOTIVES FOR THE GLASGOW CENTRAL RAILWAY. 
CONSTRUCTED AT THE CALEDONIAN RAILWAY COMPANY’S WORKS, ST. ROLLOX, GLASGOW. 
(For Description, see Page 410.) 
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THE MIGRATION OF TRADE. 

Tue staple trades of the country are mostly 
grouped in districts, and an attempt to transfer 
them to other ground is seldom successful. Isolated 
plants are, of course, often found, but either they 
serve local needs, or else they are evidence of 
splendid management rising superior to adverse 
circumstances. Probably their owners would gene- 
rally be only too glad to remove them if the enor- 
mous expense did not stand in the way. Occasion- 
ally, however, the change is made in spite of the 
expense, as, for instance, when Sharp, Stewart, 
and Co. abandoned their ill-situated and cramped 
works at Manchester, and went to Glasgow. In 
such cases the removal is always to a district better 
situated in regard to transport, or where material 
or labour, or both, is cheaper. 

In London, which offers the disadvantages of 
high rent and taxes, and excessive wages, we are 
quite used to such migrations. Within the last 
two or three years Messrs. Allen and Co. have 
moved to Bedford, the Brush Electrical Engineer- 
ing Company have left for Loughborough, and 
Messrs. Willans and Robinson have erected works 
at Rugby. Such changes are quite natural, and 
excite no comment, as it is well understood that 
the Midlands offer a better field for manufacturing 
engineers than the metropolis. But in our last 
issue we announced the possibility of a removal of 
a very different and a much more serious kind. 
Messrs. Yarrow and Oo. are thinking of establish- 
ing works on the Continent, with the view, if the 
result be as satisfactory as is anticipated, of 
eventually closing their famous yard at Poplar. 
Such an action would not be merely a transference 
of trade from one part of the country to another, 
but an absolute and complete loss of a very impor- 
tant business. 

The announcement obtains much of its gravity 
from Mr. Yarrow’s position and personality. It 
must be remembered that his name is known all 
over the world, and that he is on the flood-tide of 
prosperity. So strong is his position that he has 
dared to denounce the methods of the British 
Admiralty, and to hold their practices up to repro- 
bation. As he is a builder of torpedo-boats, and 
they are the greatest buyers of such craft in the 
world, such a proceeding showed not only courage, 
but the certainty of obtaining trade from other 
quarters. If Mr. Yarrow’s should decide to leave 
the Thames, the change would not be forced 
upon him by declining business, for it is a matter 
of common knowledge that he never was better 


supplied with orders than at present. It must, 
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for euch a step,’ but that foreign countries 
evidently offer to an astute and successful English 
manufacturer, better opportunities of conducting 
his business than does his own land.- If Mr. Yarrow 
were merely to move from the Thames to the Clyde, 
the change would not have any great significance, 
since every one knows that shipbuilding can be 
carried on more cheaply in northern ports. But 
for him to transfer his energies to another country 
would place the matter in quite a different light, and 
the possibility of his doing so raises questions which 
deserve, and will obtain, the gravest and most 
thoughtful consideration. 

It is a common threat of capitalists, when faced 
by labour troubles, that they will take themselves 
and their money to the Continent. Generally this 
is an idle warning, because their capital is mostly 
invested in buildings and machinery, which can 





neither be moved nor be disposed of to advan- 
tage. It is seldom that profits are so large as 
to enable a manufacturer to write down his 
plant to a point at which it ceases to be a 
consideration, and even when they are suffi- 
ciently ample, few have the self-restraint to adopt 
such a course. The public has heard the alarm 
sounded so often that it has come to regard it 
merely as an empty menace, as, indeed, it usually 
is. The time to make such a move is not when difti- 
culties beset a manufacturer, and he stands be- 
tween two fires—thcose of his customers and of his 
workmen. If such an intention be announced 
when orders are plentiful and prices are satisfactory, 
the case wears an entirely different aspect. 

It is not necessary to be in Mr. Yarrow’s con- 
fidence to understand many of the reasons which 
have impelled him to consider the relative advan- 
tages of such a change. He formed one of the 
party of the Institution of Naval Architects who 
last spring paid a visit to Germany, and inspected 
many of the shipyards there. Not a few of the 
members came back with the unhappy convic- 
tion that they would like to exchange yards with, 
at least, one they saw during their travels, and that 
if British builders were to maintain their supremacy, 
they must scrap a good deal of their plant and 
spend thousands of pounds on new machinery. 
The ancient copybook said something about travel 
enlarging the mind, and undoubtedly a good 
deal of enlargement took place during the few days 
the Naval Architects were in Germany. The only 
consoling feature was that German shipyards, like 
British infantry, are so few in number. This isa 
source of comfort which must not be made too 
much of, for there is never any diflficulty in obtain- 
ing capital for an industry which shows large 
profits. The Limited Liability Act has its counter- 
part in many Continental countries, and there, 
as here, makes a ready channel to conduct money 
to any promising undertaking. 

Labour troubles of an active kind have never 
been associated with Mr. Yarrow’s works, but that 
is no guarantee that they may not be. The sense- 
less quarrel between the Amalgamated Engineers 
and the Boilermakers, which has proved so expen- 
sive at Messrs. Thornycroft’s, may be repeated, in 
a slightly different form, at any other works, and 
bring the place to a standstill for weeks. In the 
present temper of the unions there is no assurance 
that the wildest and most foolish schemes may 
not find acceptance. Only last autumn the 
entire trade of the Clyde and Belfast was dis- 
located because a few men wanted an extra 
$d. an hour. Quite recently a dispute of greater 
magnitude was threatened because certain unionists 
would not work in the same shop with a man who 
did not belong to their society. To risk such 
enormous issues on such trumpery causes displays 
a reckless spirit which may well affright manufac- 
turers. .We hear much about the solidarity of 
labour, but we seldom see any evidence of it. 
True, there are contributions from union funds to 
aid strikes in other industries, but these are quite 
inappreciable compared with the losses inflicted on 
the non-combatants. If the late trouble on the 
Clyde had eventuated in a strike, thousands of men 
and women who had no voice in the matter would 
have gone hungry to bed each night. The effects 
would have been felt far out of the districts. For 
instance, the steelmakers would have forced their 
plates into the Midlands market, thereby keeping 
down the wages under the sliding scale, and other 
manufacturers must have done similarly or closed 
their works. 

It is quite possible for a manufacturer to be 
worried with labour troubles which do not show 
to the public, and to be ‘ready to risk a great 
deal to be rid of them. Much depends on’the 
local secretary of- the union. Unfortunately 
sense and moderation are not certain recom- 
mendations for the post. A talent for intrigue and 
a glib tongue are more efficacious in carrying the 
owner into office, and once there he has to live up 
to his reputation. He must form his supporters 
into a party, and must repay their votes with 
ostentatious protection. In some districts a fore- 
man dare scarcely discharge a man, however much 
he neglect his duty, or however inefficient. The 
district secretary will take the matter up, and even 
if he fail to secure the support of the central office, 
yet he will make mischief which leads to irritation 
and ill-feeling: It is his business to be in evidence, 
and, of course, it is the idle, inefficient workman 
that needs his assistance. The good, capable 
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employé requires no backing up from the outside ; 
his foreman is only too glad to keep him. 

In the construction of torpedo-boats and like 
craft, the cost of transport of material is not an im- 
portant matter. The weight used is small, and 
the quality is high, hence the item of carriage sinks 
into relative insignificance. On the other hand, 
the cost of labour is great. We may, therefore, 
assume that in moving his works Mr. Yarrow would 
be influenced mainly by the desire to locate himself 
where the rate of wages is lower than in England, 
and particularly in London. In doing so he would 
escape the necessity of providing a reserve fund to 
meet the risks of strikes, penalties, and the like, 
He would be able to enter into contracts with the 
certainty that he could carry them out free from 
outside interference. Further, he would be better 
able to meet the competition of the Clyde and the 
north-east coast. Until recently all the torpedo- 
boats were built on the Thames, and the same 
wages were paid by all firms. But now that is 
altered, and fresh conditions prevail which will 
render it increasingly difficult te secure a profit in 
the metropolis. 

Mr. Yarrow’s project is full of instruction to all 
classes of people, but to appreciate. it to the full it 
is necessary to know him. Mr. Yarrow has been 
the architect of his own fortunes, and there is no 
part of his business, from the smallest mechanical 
detail to negotiations with foreign Powers, which 
he is not capable of personally undertaking. He 
knows exactly what he would abandon in leaving 
the country, and although he cannot be so fully 
acquainted with the conditions he would go to meet, 
yet he has had ample opportunities of studying 
them. The experiment would be watched alike 
by manufacturers and workmen, and it is to be 
hoped that its lessons would be laid to heart. 
If he should be successful it does not follow 
that this country is played out, but it does show 
that we are entering on a new era and that 
new methods must be adopted. We still have 
natural advantages which no other country pos- 
sesses, but these are more or less balanced by our 
conservatism and ignorance. Many of us imagine 
that our commercial supremacy is in the order of 
nature and Providence, and that it cannot be upset, 
notwithstanding that we see other nations attacking 
it first at one point and then at another. British con- 
sular agents are ever reiterating that we are imperil- 
ling our markets by our want of consideration of the 
wants of our customers, and that unless we change 
our methods, the superior tact and pliability of our 
rivals will succced in supplanting us. From all 
parts of the world we hear this warning, and yet it 
takes very little effect. We go on in our old ways, 
and the danger is that we shall do so too long. 
The time to inaugurate changes is when we are 
prosperous. It will be impossible to do so when 
our capital is diminished and we are in diflficulties. 
All new departures are expensive, and it is only 
people with resources that can make them. It is 
natural enough to defer them until the pinch is 
felt, but it is not wise. As Abraham Lincoln said, 
‘Tt is dangerous to swap horses crossing a stream.” 

Working men are not less interested in the state 
of affairs revealed by Mr. Yarrow’s action than are 
employers. Possibly they are more interested, for 
it is quite certain that the labour question has been 
the predominant factor in raising this consideration. 
How are they to protect themselves against the 
competition of low wages? We do not think that 
the remedy lies in the reduction of the rate of pay, 
or even in an increase of the hours of labour. What 
is wanted is a full recognition of the fact that a 
good day’s work is the complement of a good 
day’s pay. The idea that the available work 
must be spread over the whole body of men 
is misleading and dishonest. Nay, more, it is 
foolish, for trade cannot be fostered by wilful 
waste. Salvation will nct be found by defying 
economic laws, but by obeying them. If the leak- 
age that takes place in most works could be avoided, 
half our commercial difficulties would disappear at 
once. Trade union delegates are fond of talking 
about the partnership of capital and labour, and 
therein lies the kernel of the whole matter. If the 
workmen would realise that out of every penny lost 
tothe firm, three farthings comes out of their pockets, 
and would act on that fact, half the danger of foreign 
competition would be at an end. Idleness, drunken- 
ness, inefficiency, insubordination, and the like 
have all to be paid for out of the ‘‘ wages fund,” 
and although the money comes through the master’s 
hands, yet in the long run it is paid by the work- 





men. Waste of time, material, or effort is, of 
course, absolute loss, and no juggling of accounts 
can make it anything else. It may be possible to 
impose the cost in the first instance on the buyer, 
or on the employer, but eventually it comes on the 
community, which in the main, consists of working 
men and women, and generally it falls on that part 
of the community which is responsible for it. 





THE DEVELOPMENT OF THE 
JAPANESE ARMY AND NAVY. 

THE great development in industrial undertakings 
and in the mercantile marine of the Japanese, to 
which we have from time to time directed attention, 
is being accompanied by a corresponding develop- 
ment of their military and naval strength. We are 
not greatly concerned with the former, except as a 
factor in the great changes which are taking place 
in the Land of the Rising Sun, and will, therefore, 
only note a few figures which show the proposed 
increase during the next 10 years. The following 
gives the numbers in the standing army, and what 
they will be in March, 1906, if the plan which has 
been approved by the Imperial Diet be fully 


carried out : 
Present Numbers in 





Numbers, 906. 

Officers (commissioned) .. 8,492 6,870 
», (non-commissioned) 7,260 14,887 
Rank and file ... +4 ... 63,189 122,313 
Total .. 73,941 144,000 


If to the latter are added the reserves and landwehr, 
the Japanese Army in 1906 will number over half a 
million men. It may surprise the military authori- 
ties in this country to know that the estimates for 
the annual cost of maintenance of this force only 
amount to about 26 million yen, or about 2? million 
pounds sterling, and unless there is a great increase 
in the expenses of living during the next 10 years, 
this estimate is justified by past experience. The 


Japanese have therefore not only the advantage of | 7 


lower cost of production in manufactured goods, 
but also in the maintenance of their military forces. 

The development of the Japanese Navy is of 
more general interest to our readers than that of 
the army, as it is likely to involve a considerable 
amount of work for British shipbuilding yards. 
Before the recent war with China, the Japanese 
Navy consisted of 33 ships of all classes, and over 
40 torpedo-boats of various sizes, and in addition 
a few training ships and yachts which were not 
supposed to be of use for war purposes. Four of 
the above-mentioned 33 ships were wooden sailing 
vessels employed chiefly for training purposes. 
Of the others, one was an armourclad, three 
were cruisers with small belts of armour at the 
water line; seven were fast steel cruisers of 
modern construction, protected by deck armour ; 
six were steel unprotected cruisers; one was a 
torpedo-boat of modern type, and 10 were compo- 
site or wooden sloops and gun-vessels. We need 
not meantime go into any details of the more im- 
portant of these vessels, as we have from time to 
time described them as they were built in this 
country, and no doubt those who are specially inte- 
rested in the subject have noted their chief pecu- 
liarities. Together they formed, if not a very 
large, still a most effective fleet, as their action 
against that of China showed, although it is well 
known that the victories of the Japanese were 
owing not so much to the superiority of their ships 
as to the skill displayed in their management and 
the daring of their officers, as compared with the 
ignorance and inefficiency of the Chinese, The result 
of the war was that over a dozen vessels of different 
kinds were captured from the Chinese, and these, 
although much damaged, are being repaired and 
will make a considerable addition to the strength 
of the Japanese Navy. In addition to all this, at 
the same time there were building in Japan three 
fast cruisers of the most modern type, and in this 
country two large battleships, which have since 
been launched and rank among the first-class 
battleships in the world. 

The success of the war with China, however, 
incited the Japanese to aim at becoming one of the 
great naval powers of the world, and one of the 
first subjects which engaged the attention of the 
Government and of the people generally on the 
conclusion of the war, was the best means of in- 
creasing their navy. We have mentioned some of 
the industrial projects which were sanctioned 
during the last session of the Imperial Diet. After 
enumerating the more important proposals for pro- 








moting national progress in the fields of industry, 
communications, and education, the Emperor in his 
Speech from the Throne said : ‘‘ As to the defences 
of the country, it has ever been our intention to 
complete them by degrees. Desirous of repairing 
the injuries occasioned during the recent hostilities, 
and of making necessary provisions for self-protec- 
tion, we have charged our advisers with the task of 
elaborating the measures to be adopted. We have 
further ordered them to seek the Diet’s approval 
for the outlays involved in carrying out these 
measures. We are confident that our good and 
loyal subjects will be only too glad to bear whatever 
increase of their public burden is thereby entailed.” 
So much enthusiasm, indeed, prevailed among the 
Japanese on the subject of the development of the 
army and navy, that the only criticisms which were 
made on the proposals of the Government were 
that they were insufticient to meet the aspirations 
and needs of the nation. 

At the time that the Diet sanctioned the pro- 
posals, a general idea was given of their extent, but 
recently more details have been published regarding 
them, a few of which may here be noted. Accord- 
to these, the work is to be divided into two pro- 
grammes, the first of which is intended to be com- 
pleted in 1902, and includes 54 vessels of all kinds, 
with an aggregate displacement of 45,890 tons; 
the second includes 63 vessels with an aggregate dis- 
placement of 69,895 tons, or a total of 115,785 tons, 
The two programmes tabulated are as follows : 


___ Japanese Naval Programmes. 








First Second | 
re Programme.| Programme. | Total. 

Ironclads .. ee 1 3 4 
First-class cruisers... 2 2 4 
Second-class ,, .. 3 — 3 
Third-class oo _ 2 2 
Torpedo gunboats .. 1 2 3 
ey tenders .. an -- a: 1 

+ destroyers oy 8 8 ll 
First-class torpedo-boats .. 5 18 23 
Second-class ee 28 3 81 
hird-class 99 6 29 85 








~The vessels to be built at home and abroad are 
as follow: 


Built at Built 
Home. Abroad. 
Tronclads ... ss A 3 
First-class cruisers 3 2 
Second-class cruisers 2 1 
Third-class cruisers 2 — 
Torpedo gunboats 2 1 
»» tenders oa 1 
»» destroyers... ae 7 4 
First-class torpedo- boats ae 19 4 


The arrangements for the building of the smaller 
torpedo-boats are not yet determined, and will 
depend on circumstances, especially on the develop- 
ment of shipbuilding facilities in Japan. It is 
expected that, at latest, the whole programme will 
be completed by April, 1906, but in view of the 
rapid progress which is being made in shipbuilding 
in Japan, it is probable that the period of 
completion may be hastened more or less, 
and that subsequent to 1902 the strength of the 
Japanese Navy will be most materially increased. 
By that date it is expected that Japan will be in 
possession of a navy which in point of displace 
ment will more than equal the combined squadrons 
of Great Britain, Russia, France, Germany, and 
the United States, taking them at their present 
strength. But it is not at all likely that the Govern- 
ments of those countries will, under the new con- 
ditions of Japan, be content with that, so that by 
the date named there will be in the waters of the 
Far East sufficient explosive material to cause 4 
great upheaval, which may probably revolutioniee 
existing conditions of trade. British shipbuilders 
are therefore interested in the subject, not only 
on account of the possibility of orders for ships, 
but the British people are even more concerned 
with it on account of the potentialities involved in 
it. It is reported that at least two of the cruisers 
for the Japanese Navy will be built in the United 
States, and that one will probably go to Cramp’s, 
and the other to the Union Works of San Francisco. 

Before the recent war the total expenditure of 
the Japanese on the Naval Department, including 
schools and administration, was only about 54 mil- 
lion yen or about 600,000/. sterling per annum. 
Even during the current financial year the ordinary 
naval expenditure is only a little over 74 million 
yen, or less than 800,000. sterling. The extra- 
ordinary expenditure is to be spread over the period 
for which the programmes are drawn out. In this 
connection it is interesting to quote from the last 
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edition of Brassey’s ‘‘ Naval Annual ” the following 
estimated expenditure for 1895.6 of the principal 
naval powers : 


£ 
British Empire 18 701,000 
France ... A ssi oF .. 10,814,648 
Russia ... Af ae - ne 6,102,612 
United States ... ; 5,073,365 
Germany Ss ty. Nig Se 4,818,125 
Italy =. i ae om nae 3 713.569 
Japan ... Bee " 1,127,974 


The figures for Japan include, we suppose, the 
part of the extraordinary expenditure due for the 
year, and comparing them with the others, they 
are apt to cause some serious refiections. We are 
spending a far larger amount on our Navy than 
any power in the world, in fact, more than the two 
next highest together. The question will naturally 
beasked, Are we obtaining as good a return for our 
money as the others? The Japanese may possibly 
feel that in this respect they are ahead of us, but 
the requirements to be filled by the Japaneze Navy 
and our own differ so widely that no direct com- 
parison of value can be readily made. 








INDIAN RAILWAYS AND TRADE. 

Tr is most encouraging to note a further improve- 
ment in railway operations in India, for it reflects 
directly on trade, and offers a much-needed en- 
couragement for the extension of the railway to 
districts where grain and other traffic awaits its 
advent, and whence the existing lines might get a 
large feeding traffic. We some time ago indicated 
the concessions made to facilitate the establishment 
of such lines, the Government guaranteeing inter alia 
areturn of 3 per cent. (page 341, vol. 1.) ; and in 
view of the heavy handicap on existing Govern- 
ment lines paying a high percentage in gold cur- 
rency, it is to be hoped that the encouragement 
will have a satisfactory result. Last year’s addi- 
tions to mileage totalled 625, making the total 
worked 19,466 miles. This was equal to 3.32 
per cent.; and the gross receipts increased 
2.85 per cent., and as the expenditure only 
increased by 1.13 per cent., there was a gain 
of 4.38 per cent. in the net revenue. Every 
item contributed towards this result. There were 
24 per cent. more passengers and .52 per cent. more 
goods per mile of railway open, and the final result 
is that the railways earned 5.78 per cent. of the 
total capital spent on their construction ; but, as 
we have already incidentally mentioned, the State 
has to continue to pay interest at the guaranteed 
rates until the contracts terminate, and it is con- 
sequently unable to obtain any advantage from 
cheaper money and the improved credit of the 
country. That is to say, where the State could now 
raise money at a little over 24 per cent. to pay off 
loans raised at higher rates of interest, it has to 
continue paying interest at a high average rate of 
about 4? per cent. on the capital raised by the 
guaranteed companies; and, owing to the fall in 
exchange, the sterling interest charges if converted 
into rupees at the average rate for 1894-5 gives a 
percentage of over 7? on the total capital raised 
converted at the contract rate of exchange. Had 
it been possible to remit the earnings at the contract 
rateof exchange, the result to the State of the work- 
ing of the guaranteed railways would have been a 
profit of 9,26,670 rupees in the year 1894-5 instead 
of a charge of 1,50,41,380 rupees. By the pro- 
motion of new lines at the lower rates now obtain- 
able, however, the loss due to the old high rates is 
being slowly counterbalanced, and the general re- 
sults, combined with the greater traffic developing, 
should help forward the railway system. 

Thenumber of passengers carried was153 millions, 
an increase of 5.05 per cent. Five years ago the 
number was only 114 millions, an indication of the 
very satisfactory development of traffic, apart alto- 
gether from the increase in railway mileage. In 1890 
there were 7030 passengers per mile of railway 
worked, now there are 8000. The proportion of 
passengers by the respective classes continues about 
the same as in former years, 97.35 per cent. for the 
two lowest, 2.25 per cent. for the second, and .40 
per cent. for the first class, and it is satisfactary to 
note that the companies are recognising the value of 
the native passengers. In July last year the Go- 
vernment invited suggestions for promoting their 
comfort and convenience, and the inspectors are 
now using their influence to have the suggestions 
given effect to. The earnings from passengers in- 
creased by 5.89 per cent. The average distance 
travelled by passengers, however, was slightly less, 





being 73.77 miles for the first, 46.96 miles for the 
second, and 40.04 miles for the lowest classes, so 
that it is evident that for long distances the better 
accommodation is preferred. The difference in cost 
is material, being, on the average, 12 pies per mile 
in the first class against 5 in the second and 2} in the 
lower classes. This latter rate is very low, when it 
is borne in mind that there are, according to nominal 
value, 8 pies in a penny. The ‘‘coaching receipts 
other than for passengers” increased by 21.70 per 
cent., but this, as well as part of the ordinary 
passenger revenue gain, was due to the extra 
traflic in connection with the Chitral Relief Expedi- 
tion, the North-Western State line especially pro- 
fiting. It is most satisfactory to note that the re- 
sources of the line were able to cope with 88 up 
trains in nine days without affecting the ordinary 
traffic, and in spite of a temporary bridge being 
over the Haroo, with gradients of 1 in 40. The 
earnings on the line were the highest on record since 
the formation in 1886, the gross receipts showing 
an increase on the year of 9 per cent., and the net 
earnings of 35 per cent. 

The goods traffic is still more directly a reflex of 
the condition of industries ; and an increase of 
3.02 per cent. in the tonnage moved is satisfac- 
tory. The ton-mileage increased 1.71 per cent., 
but the earnings were only .75 per cent. higher. 
The increase was due to the heavier traffic in coal, 
to the mining of which in India we referred in a 
previous article (page 281 ante). Irrespective of 
the larger quantity of native coal used on the 
locomotives, 4,416,776 tons were carried—about 
double the quantity of five years ago—and 613,110 
tons more than in the previous year, and this 
added 2,024,997 rupees to the increase in the gross 
receipts. Again, there was a great increase in raw 
cottons, the addition being 159,653 tons ; but this 
does not all work for the good of our Eastern de- 
pendency or the home country, for of late Japan 
has organised a trade with India, taking her raw 
cotton ; and there is just the suspicion that the 
increase in raw cotton carried, combined with a 
decrease in manufactured cotton carried, amounting 
to 24,408 tons, indicates the progress of other 
countries in which we do not appreciably share. 
Jute also shows an increase of 451,618 tons, the 
total being more than double that of 1890 ; now it is 
1,179,833 tons. It is to be hoped that the great 
jute works being organised in India are profiting, 
and that much of this was manufactured instead of 
being shipped raw. 

In metals, again, there is an increase on the year 
of 78,315 tons. The tonnage carried was 437,434, 
but five years ago the total was not much less, so 
that in this respect there is no great forward move- 
ment. So also with raw silk, of which 3143 tons 
were carried. Tea, however, has had a satisfactory 
increase, which is due to the greater popularity of 
the Indian blends. Five years ago the quantity 
carried by the railways was 28,021 tons; during the 
year ending March last it was 88,505 tons. The in- 
crease in railway earnings in that period was 420,000 
rupees ; but the gain to the country is enormously 
greater. The greatest of industries—agriculture— 
does not seem to have made much headway. There 
are necessarily fluctuations—this year the total 
grain moved is an average ; certainly it has been 
reached in several past years, and was excelled in 
1891. The aggregate carried was 6.14 million 
tons, slightly more than last year ; but there was a 
decrease in seed traffic. The total goods traflic was 
33.62 million tons, the increase being almost en- 
tirely on the standard gauge lines. The number of 
tons of goods carried one mile per mean mile 
worked was 260,009, about the same as in the pre- 
ceding year. 

Of the total receipts 46.19 per cent. was required 
for expenses. This is very low when compared 
with the railways of other colonies and with that of 
the mother country, but native labour is very 
largely employed, and this is an item in the 
economy. Of the total of 281,437 employés, 
270,595, or fully 96 per cent., are natives, exclu- 
sive of Kast Indians ; indeed, only 4703 Europeans 
are engaged. Again, it is surprising that, notwith- 
standing the increase in mileage, 446, and in sta- 
tions, 66, the number of employés is 530 less. The 
maintenance generally has cost less by 3.63 per 
cent. ; but to judge from several indications, there 
is an effort to keep up the standard. Thus we find 
the East Indian laying down 85-lb. steel rails, the 


North-Western and Great Indian Peninsula have |’ 


been strengthening its weak girders, and the result 
of these and other works has been in large measure 





to minimise the effect of floods due to cyclonic 
storms. The Indian Midland and other lines are 
adopting cast-iron pot sleepers, several are improv- 
ing grades ; withal, the general maintenance cannot 


be toorigidly guarded. On carriage and wagon ex- . 


penses there has been a saving of 3.83 per cent., 
but in other respects the charges have been higher, 
locomotives absorbing 6.10 per cent. more. The 
average distance travelled per diem by the loco- 
motives varies between 50 and 65 miles, although in 
some cases—mostly narrow-gauge lines—this is ex- 
ceeded. Of the increased expenditure, a good pro- 
portion is due to contributions to the provident 
fund. It may be interesting here to give some of 
the results per train-mile in rupees : 











Standard Gauge. | Metre Gauge. 
1891. 1895. | 1891. | 1895. 
Passenger receip's .. - | 3.36 3.4L | 3.01 3.22 
Goods receipts .. oe - | 487 4.79 | 2.84 | 3.04 
Gross receipts .. an -| 488 | 4.32 3.02 | 323 
»» oxpenses .. os -.| 1.98 1.95 160 | 1.59 
Net earnings .. ee --| 2.40 2.37 142 | 1.64 





The works sanctioned and in progress total 
23,466 miles, of which 13,373 miles are of standard 
gauge. Perhaps the most extensive is the Southern 
Punjaub line, which extends through country well 
irrigated from Delhi to Samasata, a distance of 
400} miles, with one river crossing of importance, 
at Ghaggar, where a 20-span bridge of 40-ft. long 
girders is being put up. It is destined to save a 
long detour by Lahore for troops and goods going 
to Kurrachee, which is so rapidly becoming the 
foremost western port in our Eastern dependency. 
At the same time a further loop of the metre-gauge 
line from Pachpadra to Khokarpar is being ex- 
ploited, and only some 80 miles will remain to 
complete this alternative route from Delhi to the 
same port. During the year 136 miles of the east 
coast route from Madras to Calcutta were opened. 
The section of 254 miles from Madras to Bezwada 
is in progress of construction, and there is every 
prospect of the remaining 300 miles, which includes 
heavy bridge work, being carried forward simul- 
taneously. But, as we have said already, there is 
great room for short feeder lines to develop the 
agricultural areas. 

The lines making for the China frontier are also 
being pushed forward rapidly. The line from 
Chittagong to Feni, thence to Comilla and on to 
Akhaura, in all 125 miles, has been opened for 
traffic, and it is expected that the line for 128 miles 
further north—to Badarpur-—will be opened next 
month. The railway from Rangoon parallel to the 
Trawaddy has now been completed as far as 
Mogaung, 151 miles having been opened during 
the year ; an additional length of 37 miles has been 
started, and will carry the railway to another tri- 
butary of the Irawaddy at Myit Kyina—nearly 700 
miles up country from Rangoon. The branch from 
Mandalay to Kunton Ferry, which will also ulti- 
mately tap the rich district of Yunnan, has been 
started, and Lord Salisbury has promised his aid in 
the work of making an entrance to this extensive 
market, 





H.M.S. ‘ POWERFUL.” 

THE steaming trials of the new first-class cruiser 
Powerful, built by the Naval Construction and 
Armaments Company, Limited, Barrow-in-Furness, 
for the British Navy, commenced this week, and 
will, should everything go well, end next week. 
This vessel, with her sister ship, the Terrible, con- 
structed by Messrs. James and George Thomson, 
Limited, Clydebank, has excited great interest, in 
view particularly of the adoption of the Belleville 
water-tube boiler, so that the steam trials will be 
watched with keen interest by the profession. But 
apart from this consideration, the vessels are them- 
selves of great importance. They are the largest 
cruisers afloat, approximating more to the propor- 
tions of the great Atlantic liners, and consequently 
it is anticipated that their high speed will be 
attained for the minimum of power. 

We have so fully described the type, however,* 
that we will content ourselves here with a reference 
only to the dimensions. The length between per- 
pendiculars is 500 ft., and over all 538 ft., the 
beam 71 ft., and the depth to upper deck 43 ft. 4 in. 
At the normal loaded draught of 27 ft. the displace- 





* See ENGINEERING, vol. lix., pages 664, 695, 725, and 
822; vol. lx., page 118; and vol. lxi., pages 776 and 831. 
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ment is 14,250 tons. The vessel has a high freeboard, 
with a forecastle head 34 ft. above the water line, a 
boat deck extending right fore and aft on either side, 
the centre being open to the gun deck below, and 
the poop is 32 ft. above the load water line. Both on 
the forecastle head and on the poop a9.2-in. 22-ton 
gan, with a dome-shaped shield, is mounted, while 
four 6-in. quick-firing guns are placed to fire forward 
in line with the keel, two on the upper and t vo on 
the main decks, and four to fire aft, in addition to 
several small guns. These also fire 60 deg. abaft 
and 60 deg. forward respectively, and, in addition, 
there are other four quick-firing guns of the same 
calibre on the main deck, two on either broadside. 
This makes twelve 6 in. guns, and there are also 
twelve 12-pounder guns, and nineteen machine 
guns, with four submerged torpedo tubes, so that 
the armament is very formidable. 

For protection there is an armoured deck 4 in. 
thick over the machinery and on the slopes, and 
24 in. elsewhere, the rise being unusually great, 
10} ft., starting 6} ft. under the load water line. 
The coal bunkers are arranged on either side of the 
machinery and boiler spaces, which extend for 
246 ft. of the length of the vessel, while at the for- 
ward end there is an athwartship bunker. Over 
the protective deck, too, coal may be carried, so 
that the total capacity is 3000 tons. Indeed, one 
of the great features of the cruiser, for which Sic 
William White deserves the highest credit, is that 
not only is the vessel designed to have a high 
speed and to have the best fighting qualities, but 
the space allowed for coal, ammunition, and stores 
is such that the vessel may keep the sea for very 
long periods, or go round the Cape to any of our 
distant possessions without requiring to recoal. 
This is an important point, even when balanced 
against the great draught which prevents the navi- 
gation of the Suez Canal, because, as has been 
frequently pointed out, a hostile ship sinking in 
that waterway could easily block the passage of any 
ship. 

inetine point worth referring to before passing 
to the boilers and machinery is the remarkably 
short time in which these cruisers have been con- 
structed, notwithstanding that in the process many 
difficulties had to be overcome. The keel of the 
Powerful was laid on March 10, 1894 ; she was in 
an advanced state, with all her wood sheathing and 
many of the internal fittings, when launched on 
July 24, 1895; and she was delivered to the 
Admiralty on July 14 last, arriving at Portsmouth 
on July 17. Since then she has been docked and 
copper-bottomed, her engines have passed through 
their turning trials in dock, and she is now prac- 
tically ready for commission. This is a most satis- 
factory record, in view of the novel problems 
requiring solution. Perhaps the fact that the total 
cost of the vessel, ready for war, is given in the 
Navy Estimates as 715,3791. will further enable 
even the casual reader to appreciate the speed of 
consruction by the Naval Construction and Arma- 
ments Company, Limited, a rapidity largely due 
to the splendid organisation under Mr. A. Adam- 
son, the managing director. 

We have said that the boiler installation is the 
most important feature, and we begin our series of 
engravings of the machinery of the Powerful by 
publishing on our two-page plate this week, and on 
pages 396and 397, views showing thegeneral arrange- 
ment of the boilers. It is not necessary to refer here 
to the general characteristics of the Belleville water- 
tube boiler. These have been discussed most freely 
and fully by engineers of very varied experience. In 
a week or fortnight there will probably be some data 
on which to base discussion. Although the boiler 
was tried most exhaustively in the torpedo-gunboat 
Sharpshooter, there were elements, apart altogether 
from the boiler, which prevented a pronounced de- 
monstration of success, and the Powerful affords 
every facility for a complete teat. It is true the Belle- 
ville boiler is not a new steam g2nerator ; it embodies 
the results of many years’ research and experiment 
by its French designer, and it has been at work in 
many French ships. Indeed, it was its success in 
the latter that induced the engineering chief of 
the Navy, Mr. A. J. Duraton, with characteristic 
enterprise, to have it thoroughly tested in our own 
Navy. The tests in the Sharpshooter satisfied him 
and his coadjutors that it conferred undoubted ad- 
vantages over the ordinary type, and it is a strong 
corroboration of Mr. Durston’s judgment, that most 
foreign navies have more or less extensively adopted 
the type. 

The Belleville boiler, as used in the two cruisers, 


was illustrated in detail in a previous volume (see 
ENGINEERING, vol. lix., page 822), so that it is only 
necessary here to mention those small but im- 
portant modifications which have been made since 
we last dealt with the subject of these cruisers. 
These changes have been determined upon largely 
as the result of tests made at the works of the 
builders, and to these reference may be made. 
First, however, as to the general arrangement in 
the ship, as shown on the drawings reproduced. 
There are 48 boilers in all, and these are designed 
to work at a pressure of 260 1b. per square inch, 
which is reduced by Belleville valves, already 
illustrated and described, to 210 lb.—the initial 
pressure on the high-pressure cylinder of the engine. 
The total heating surface is 69,453 square feet, 
equal to 2.77 square feet per designed horse-power 
(25,000 indicated horse power), and the total fire- 
grate area 2192 square feet. 

The boiler installation occupies 186 ft. of the 
length of the vessel, this length being divided into 
eight compartments by a longitudinal and five 
thwartship bulkheads. In each of the four after- 
compartments there are eight boilers. These are 
fired fore and aft. In each of the four forward 
compartments there are four boilers. Owing to the 
‘¢ fineness ” of the ship’s lines, and the desirability 
of coal protection, it was decided to arrange those 
boilers to be fired athwartship. This certainly 
secured the maximum boiler power for the area 
available, but it has been suggested that in the event 
of the rolling of the ship altering the inclination of 
the tubes, the efliciency of the boilers might be im- 
paired, and without entering into the question at 
issue, it is interesting to note that in subsequent 
ships all the boilers will be fired fore andaft. The 
boilers shown back to back are entirely independent 
of each other. 

Twenty-four of the boilers have eight elements, 
and 24 seven elements, each containing 20 tubes, 
or, properly speaking, 10 pairs of tubes. These 
vary in length, being approximately 6 ft. 7 in. 
They are 4$in. in diameter. There are three 
thicknesses, those nearest the fire being 2 in., those 
in mid-distance ,'; in., and those above ;%; in. 
All are of lap-welded mild steel manufactured by 
Messrs. A. J. Stewart and Clydesdale, Limited. 
These have shown splendid results, and the tubes 
made in this country have been remarkably free 
from accident, but cases have been known abroad 
where the weld has given way, and the Admiralty, 
with the desire to make doubly sure against any 
possibility of accident, have decided for the future 
that the tubes for Belleville boilers will be solid 
drawn. This decision, necessitating a complete 
transformation in plant for making the tubes, has 
made it difficult for builders to obtain them, 
only three or four firms undertaking the manu- 
facture. Moreover, the cost is much greater than 
with other tubes, but should the Belleville boiler 
be permanently adopted, other makers will pro- 
bably lay down plant for the manufacture. 

The question of the tests of tubes has occupied 
much attention, and in view of this it may be 
interesting to give here the conditions exacted from 
the manufacturers. The steel for the lap-welded 
tubes is made by the basic open-hearth process, and 
a strip of the metal annealed was subjected to 
a tensile strain of from 21 to 24 tons, the elonga- 
tion being 25 per cent. in the length of 8in. Pieces 
cut from the tubes were subjected to a tensile 
stress of 26 tons, the extension being at least 20 
per cent, in8in. The other tests were: Strips 
cut from the tubes, flattened, heated to a blood 
heat, and plunged into water 82 deg. Fahr. should 
be capable of being doubled over a radius of } in. 
without fracture; pieces 2in. long cut from the 
ends of tubes under ,°; in. thick are to be 
capable, when cold, of being hammered down 
endwise until the length is reduced to 1 in., 
and of being flattened until the sides are close to- 
gether, without fracture. The ends of the tubes 
under ,;'; in. thick are to admit of being expanded 
by a three-roller expander to increase the diameter 
to 124 per cent. in the case of a cold tube, and 20 
per cent. with a hot tube. Tubes over ;; in. 
thick are to be expanded to one-half this increase. 
These tests were applied to about 2 per cent 
of the tubes, selected at Messrs. Stewart and 
Clydesdale’s works by the Admiralty officer. The 
tubes were also tested by water pressure to 1000 lb. 
Th’s in the case of the solid-drawn tubes has be2n 
increased to 15001b. This latter, however, is the 
only change in the tests for the solid-drawn tubes. 





The tube junction boxes are malleable cast iron, 








about ;5; in. thick, and were subjected to a water 
test of 750 lb. per square inch, and a drop test from 
a height of 25 ft. on to a cast-iron slab. 

The special features of the boiler have been fully 
described, and are now well known—the mud- 
box, where lime is used for purifying the feed 
water and depositing the salts, and the automatic 
feed regulator. The latter is an important device, 
requiring the greatest possible care in the adjust- 
ment and packing. As is now well known, the 
feed is controlled by a float acting upon levers so 
adjusted by means of springs as to give the neces- 
gary openings. 

The main steam pipes are principally of lap- 
welded mild steel with riveted flanges, and are 
arranged as shown in the engravings published this 
week. It will be observed that they dip towards 
the forward end of the boiler compartments, with 
the object of draining back into the boilers any 
water lodging in the pipes. Each group of eight 
boilers is connected by a separate range of piping 
to a stop valve on the engine-room bulkhead. A 
connection from these valves leads to a steam sepa- 
rator in each engine-room. As care requires to be 
exercised in starting the engines supplied with 
steam from Belleville boilers—there is a tendency 
to priming if they are suddenly rushed—this steam 
separator has been designed to avoid any difficulties 
due to water in the steam. It is formed of a 
vertical cylinder about 8 ft. long and 4 ft. in 
diameter made of riveted wrought-iron plates, fitted 
with bafile-plates, and an automatic and hand drain 
apparatus. For the same purpose it may here 
be stated that there are fitted on the main steam 
pipes automatic drain traps of the well-known 
Admiralty pattern. Between the separator de- 
scribed and the main stop valve, is the Belleville 
steam reducing valve,* to which is fitted a safety 
valve loaded to 220 lb., or 10 lb. above the working 
pressure in the engine. 

The feed pipe to each boiler is ? in. in diameter, 
and as to the feed arrangements it may be said 
that experiments have shown that the propor- 
tions of the feed pipes adopted in the Belleville 
system increased the pressure on the pipes by 
from 400 lb. to 600 lb., and this has neces- 
sitated the ratio of steam cylinder to water 
cylinder in the feed pumps being made 2.4 to 1 as 
against 1.6 to 1 in ordinary practice. The main 
pumps—of the Weir type and numbering six— 
have a 16}-in. steam cylinder and a 10}-in. water 
cylinder, the stroke being 18 in. Three of these 
are in each engine-room, while distributed in the 
boiler compartments are four auxiliary pumps of 
the same size, and four with 13}-in. steam cylin- 
~ and 8}-in. water cylinders, with a stroke of 

in. 

In order to prevent an undue pressure on the 
discharge side, an ingenious arrangement has been 
designed by Messrs. Weir, called a controlling 
gear, which automatically stops the working of 
the feed pumps, should the pressure in the dis- 
charge pipes exceed a predetermined maximum. 
The gear consists of a steam cylinder on which 
there is always steam at boiler pressure, and a water 
cylinder in communication with the discharge feed 
pipes. When the pressure in the latter exceeds 
the normal amount determined, it acts on the area 
of the plunger and overcomes the pressure on the 
steam cylinder, which gives, or shuts off, steam to 
the main feed pumps. 

Two of the boilers were worked at Barrow for 
some time to test the evaporation, feed, and safety 
valves. We give in the Table the results of two 
evaporative trials : 


Evaporative Trials. 
H.M.S, “ Powerful.” 


, No. 1. No. 2. 
Calorific value of coal { Ib. of \ 13.75 13.75 
” is as coal 5 5 
Percentage ofashandclinker 11.52 5 45 
Water evaporated in pounds 14,458 18,580 
Coal consumed in pounds ... 1645 2195 
Coal consumed in pounds per 
square foot of grate 5s 18 24 
Water evaporated per pound 
of coal <3 es a 8 78 8.472 
Water evaporated from and 
at2i2deg.... ... .. 10.81 10.420 
Steam prs., 8 element boiler 2606 260 
ss 2 253 15 258 
Air-blowing pressure in, 6.3 8 
Temperature of funnel deg F. 631 639.7 
Vacuum infunnel ... in. 46 5 
Temperature of feed-water 
deg. 42 42 


_ * See ENGINEERING, vol. lix., page 823. 
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** Powerful.” 
No. 1. No. 2. 
Maximum pressure in — 


naa eae . 435 420 
Haat units transmitted per 

square foot of heating sur- 

face per minute sas) O0.58 127.6 
Hsating surface per poun 

of coal per hour _... sq. ft. 1.76 1.32 
Efficiency of boiler ... sag .786 755 
Efficiency of boiler, deduct- 

ing ash se a cs 792 757 
Efficiency of pump, vulcanite 

rings... ‘35 ass ie 924 92 
Water evaporated per square 

foot of heating surface per 

hour ... ae i. 4.986 6.411 


The evaporative trials clearly proved the neces- 
sity of careful stoking. The grate area is so large 
that there is the possibility of part of it being with- 
out fuel, and thus cold air rushes through, consider- 
ably reducing the temperature. In the early trials, 
before the workers at Barrow became accustomed 
to the boiler, the evaporation was fully 25 percent. 
less than in the trial results recorded, and Mr. 
Durston is to be congratulated on his foresight in 
training stokers in the Sharpshooter for the larger 
vessels. The results recorded in the above Table 
will doubtless be improved upon, as the men had 
short experience at Barrow. On the Sharpshooter 
the coal consumption decreased from 2.5 lb. to 
1.65 lb. per horse-power-hour. 

Experiments were also directed to ascertain the 
efficiency of the safety valve, which resulted in 
modifications being made in the original design 
which prevented the accumulation being more than 
10 lb., while the valve returned to its seat with a 
loss of only 23 1b. below the working pressure. 

The air pumping engines for supplying the air 
through nozzles to tho furnaces are of the 
Belleville type, with water jacketed air cylinders. 
The diameters are 7} in. and 134 in., the air blowers 
being 14 in. in diameter. The stroke is 9 in. 
‘hey work at a pressure varying from 51b. to 
15 lb. to the square inch, according to the rate of 
combustion desired, and here it may be said that 
the funnels are 80 ft. above the fire. 

It will be observed from the drawings that there 
is a large space between the top of the boilers 
and the underside of the protective deck. This is 
somewhat unusual in the design of warships, and 
is due to the less headrcom required by the Belle- 
ville boiler. The result is a better atmosphere and 
more comfort to the stokers. There are 12 fans for 
supplying air to the stokeholds, each 90 in. in 
diameter, the engines driving them having 7-in. 
cylinders ard 6 in. stroke. 

The drains from the main and auxiliary steam 
pipes, stop and safety valves, and the auxiliary 
machines of the ship, are led by a special service of 
pipes to the collecting tank in the engine-room, 
from which the water is pumped to the feed tanks. 
This special drainage system, which was introduced 
by the Admiralty a few years ago, is a most im- 
portant factor in reducing the loss of fresh wa‘er to 
the boiler. 

As to the machinery, we will defer all reference 
until our next article, when we hope to give some 
of the results of the official trials which were 
to have commenced in the English Channel on 
Wednesday, but which were put off in consequence 
of rough weather. Meanwhile it may be interest- 
ing to say that these consist of a 50 hours’ trial at 
5000 indicated horse-power, and a 30 hours’ trial 
at 18,000 indicated horse-power, both to ascertain 
the coal consumption per unit per hour. The coal 
is to be weighed, and the expenditure during 24 
consecutive hours of the trial to be selected by the 
Admiralty will be regarded as the mean consump- 
tion. There is to be thereafter a trial between 
Start Point and the Lizard, for four hours at 25,000 
indicated horse-power, and for the four succeeding 
hours at 22,000 indicated horse-power. Following 
these will be a series of turning trials. 

(To be continued.) 





NOTES. 


Tue Navigation oF THE Urrzr Loire. 

THE canalisation of the Loire between Nantes 
and Orleans has long been a burning question in 
the districts watered by this the greatest of French 
rivers. The matter is, however, far from being a 
timple one, as for much of its course the stream 
cuts through strata of clay or sand, and is accord- 
ingly constantly shifting its bed. Measurements 
made by M. Comoy showed that in a single year 





no less than 100 acres of the banks were washed 
away from the upper river alone to be deposited 
further down stream. Owing to this deep channels 
are rapidly silted up, and in shallow portions sand- 
banks extend right across the stream. At the 
same time about five times as much land was eroded 
from the banks of the Allier, the principal tributary 
of the main stream. Some attempt was made at 
regulating the bed of the Loire 60 years ago by 
adding training walls narrowing the channel. 
These walls were discontinuous, and have proved 
utter failures. Where possible, however, it is sug- 
gested that these old works shonld be made the 
basis of any undertaken in the future. It is now 
recognised that to secure satisfactory results by 
such means it is necessary that the walls shall be 
continuous, and that changes of direction shall be 
effected by smooth curves, as any sharp lateral de- 
viation is accompanied by an equally abrupt varia- 
t’on in the depth of the stream. Good results are 
also obtained by somewhat narrowing the channel 
at points of inflexion, but it appears that these 
means alone will be insufficient to render the Loire 
readily navigable, and that it will be necessary to 
regularly canalise the river by suitable weirs. 


Motor Cars. 

In a lecture recently given at the Bradford 
Technical College, Mr. G. F. Charnock, A.M.I.C.E., 
dealt with the history of the motor car industry. 
The first to construct such a car was, he stated, a 
French artillery officer named Cugnot, who accom- 
plished the feat in 1769, whilst Murdoch’s famous 
road carriage dates from 1784 only. From this 
time the development went on apace, and by 1827 
a regular service of steam coaches had been esta- 
blished in London, but the levying of excessive 
tolls then checked progress, and finally hostile 
legislation practically choked the industry. Towards 
the close of his lecture Mr. Charnock expressed a 
hope that the whole movement may not now be 
again discredited by cars weighing 4 tons moving at 
speeds of 14 miles an hour. There is a real danger 
here, as such an enormous weight cannot be readily 
checked, and is, moreover, likely to seriously cut 
up the roads. It would certainly seem that the 
Local Government Board will have to direct atten- 
tion to this matter, as it seems absurd to put under 
the same regulations a light carriage weighing, 
perhaps, 1} cwt. all on, and a 2 or 4 ton ponderous 
car. Speeds which on clear roads might be perfectly 
safe with the former, may give rise to serious 
accidents if any attempt is made to drive the 
latter at the same pace. Even the present 
slow-moving traction engine occasionally gets out 
of control, and shoves in the side of a house, or 
does other serious damage, before it can be stopped. 
Traction engines running at as much as 8 to 10 
miles an hour are, it is true, used without incon- 
veniencing the public in India and New Zealand, 
but the roads are less crowded in these distant 
dependencies than they are at home. In Buda- 
Pesth, we learn from a letter to the Times by Mr. 
Cumming Macdona, it has been found necessary to 
completely exclude such cars from the streets. In 
France no objection seems to have been raised as 
yet, though speeds of as much as 16 to 17 miles per 
hour are attained on country roads with petroleum 
tricycles ; but if any attempt was made to drive a 
4-ton wagon at this pace, it is certain that the 
authorities would find it necessary to interfere. 


TELEPHONES IN JAPAN. 

During the last seesion of the Imperial Diet, on 
the initiative of the Government, it was agreed to 
appropriate a sum of above 12,800,000 yen, spread 
over seven years, for the extension of the telephone 
service. From recent advices from Japan, we 
learn that the work of construction is now being 
actively carried on at various important places. 
The present intention is to complete by March, 
1898, the contemplated extension of the service in 
so far as concerns Tokio, Osaka, Yokohama, and 
Kobe, as well as new constructive work in Nagoya, 
Nagasaki, Shimonoseki, and other places, and to 
e:tablish connection between Tokio and Kobe. 
According to the estimates for the current fiscal 
year, the number of new subscribers in the 
four centres of Tokio, Yokohama, and Koba, 
under the expanded system, will be over 13,000, 
and in Kyoto and 35 other places where the 
service is to be newly established, there will 
be 6800. A considerable number of branch lines 
will also be established in places of smaller im- 
portance, so that telephonic communication will 
be within the reach of a large part of the popula- 


tion of Japan. The people everywhere seem eager 
to take advantage of this means of communication, 
and it is stated that at present in Tokio alone there 
are over 2000 subscribers, and more than 2600 
applicants are waiting impatiently to have the 
privilege extended to them also. Arrangements 
are being made in Tokio to grant 500 new 
applications during the present year, in order 
of priority, and during the next two years 1500 
new applications will be accepted, the inten- 
tion being to increase the number of subscribers 
until it reaches 10,000. Notwithstanding the 
activity of the Japanese in these matters, many of 
the applications which will be granted this year 
were sent in so far back as 1893. The arrangements 
which are now being made, however, will cause 
things to be done more expeditiously. The Japan- 
ese are evidently intending to push on the applica- 
tions of electricity as much as possible, and they 
seem to think that more is to be learnt on these 
matters in the United States of America than else- 
where, as they have sent a commission, consisting of 
three electrical experts, to the States for the purpose 
of studying the latest developments. One of the 
commissioners, in replying to the questions of the 
inevitable interviewer, said ; ‘‘ All over our empire 
now there is great interest in electrical power and 
electrical lighting. Electricity has been introduced 
in several cities, but the Government wants it all 
over the country. It is the same with telephones. 
We have seen the value of them, and desire to 
have them generally adopted. We want to gene- 
rate electricity from the many powerful waterfalls 
in our country, and to use it for electric railways, 
general power and lighting, and in connection 
with our numerous public and private enter- 
prises. It is our desire also to utilise the 
long-distance telephone in Japan.” It is not very 
pleasant to find that in the Far East we are no 
longer regarded as the pioneers in some depart- 
ments of the applications of science. For instance, 
at a recent meeting of the Berlin Japsno-German 
Society, Major Hidemaro, who is in Germany 
continuing his studies in the Berlin Telegraph 
School, said that the camp telegraph apparatus 
— by the Japanese in Berlin had proved 
ar better than that from France and England 
hitherto used in Japan, and that in future the 
Berlin material will be imported [to Japan for the 
use of the Japanese Army. We hope that those 
persons in this country who are specially interested 
in the matter, will take careful note of these facts. 





“TECHNICAL EDUCATION.” 
To THe Eprros or ENGINEERING. 

Srr,—Ib is difficult to read the leader on ‘‘ Technical 
Education ” in your issue of September 11 without feeling 
that its author possessed little knowledge of several 
matters to which he refers. But for its appearance in a 
journal of your standing, it would be amusing to read 
that we have outdone our foreign competitors in technical 
education ‘‘ at least in the matter of quantity ;” and to 
be told that the London polytechnics have been built and 
maintained “for a kind of work which might very well 
have been done by evening classes held in the various 
board schools.” Your contributor may know something 
of board schools, but it is quite certain that he can 
know nothing of the work of the polytechnics, or he 
could not make a statement so unfair and misleading ; 
unless, indeed, he is blinded by prejudice. There can be 
no doubt of the institutes referred to, for the figures 
you quote as representing their capital and maintenance 
es are given in a recent report of the Technical 
Education Board as that of 11 polytechnics, viz , Batter- 
sea, Borough-road, Birkbeck, City of London, 
Clerkenwell, Holloway, New Cross, People’s Palace, 
Regent-street, and Woolwich. You say that their ‘‘ cost 
of maintenance exceeds 120,000/. per annum,” thereby 
leading your readers to suppore that this sum had actu- 
ally been expended annually, whereas two of the poly- 
technics—Clerkenwell and Holloway—have, at the date I 
write, nob yet commenced work, and one of the others 
has been open less than a year, the sum mentioned being 
really an estimate for the coming session. But the error 
here is as nothing compared with your statement as to 
the work they do, and although I have no authority to 
speak directly for more than one of them, I possess a 
fairly intimate knowledge of all, and shall be glad to say 
something of their actual work. 

Ib would not be far from the exact truth to say that 
the equipment of the technical departments of, at least, 
the newer London polytechnics will compare favourably 
with that of more than one of our university colleges, 
They are provided with laboratories for chemical, physical, 
electrical, mechanical, and natural science, and with shops 
arranged for practical work in the chief industries of their 
district, and fitted in a gre ae | practical style with the 
machines and tools of the ordinary workshops. The 
People’s Palace possess an excellent engineering labora- 
tory, containing a 50-ton Wicksteed testing mncbins and 
experimental engines, the work: for evening students 





being on similar lines to that at University College, 
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Liverpool—the late head of the department having been 
senior assistant to Professor Hele-Shaw. 

If you will pay a visit to the East End Exhibition now 
open you will see numerous exhibits of the work of even- 
ing students in our London polytechnics. They cover a 
hoat of subjects, and include lathes, planing and other 
machines ; steam engines and dynamos ; staircases, hand- 
railing, and cabinets; door and window frames; brick 
niches and arches; vaultings, oriels, and groined ceilings 
in stone ; cornices, ceilings, and columns in plaster ; lead- 
worked gutters and pipes; decorated doors and panels ; 
and examples of plate metal work. These are not toys 
or models, but as full-sized and practical as similar work 
in the workshop or factory, and they have been executed 
entirely in polytechnic classes, from making the drawing 
and setting out to the finished work. 

In my own polytechnic, engineering students can re- 
ceive instructions in making a working drawing of any 
selected machine part ; in making the pattern, moulding, 
and running the casting, and finishing it as required in 
the fitting and machine shop. They can attend the 
laboratory for experiments on the strength and properties 
of material with a 10-ton Wicksteed testing machine, for 
indicating gas and steam engines, for consumption and 
efficiency trials with a Hornsby-Ackroyd petroleum 
engine, a 20 horse-power Obto gas engine, and an aqua- 
thruster steam pump. Electrical workers undertake work 
from jointing and wiring tothe measurement of capacity, 
coefficients of induction, and experiment with a Compton 
alternator and motor, a Statter 8 unit dynamo, and 
with the whole machinery and plant of our electric light 
installation. Last session a number of our evenin 
students carried out a complete trial of our engines an 
dynamos when working at full power, including measure- 
ment of the water and coal consumption. 

This then is the kind of work which our polytechnics 
are doing in their technical departments, and which your 
leader states might very well be done in the board schools. 
It would only be adding to the farce to ask that the 
board schools may be named, but surely such a state- 
ment is a parody of common justice and truth. 

Your article credits the polytechnics with giving lads 
‘*a smattering of the differential calculus,” and speaks of 
them as “‘smatter shops” and “low-grade schools of 
science.” Such descriptions are certainly smart, but I 
fear that no higher quality can be afforded them, and I 
much regret to find them in a journal of your standing. 
It is probable that not less than 35,000 evening students 
were in attendance at the polytechnics last session, and I 
am quite certain that nob 100 were attending classes in 
higher mathematics; only six polytechnics provided 
such classes, and the majority of the students in 
attendance were not artisans, but teachers or workers 
for science degrees. You may urge that your refer- 
ence to the calculus was but an illustration of 
the kind of smatter in useless theory which you 
think polytechnics give. But this is exactly what they 
do not give, for the whole character of their work is 
essentially practical. Artisans engaged in almost every 
important industry can receive instruction in a workshop 
devoted to his trade, from a teacher rerio | engaged in 
the trade. At Battersea we have nine such workshops 
and 12 such instructors, and every student in them is a 
bond-fide trade worker. Teaching in chemistry, photo- 
graphy, physics, mechanics, electricity, and natural 
science is associated with laboratory work. Tailors cut 
out garments ; upholsterers stuff furniture ; women make 
dresses, hats, and bonnets, cook dinners, and wash and 
iron clothes. The whole atmosphere of a polytechnic is 
practical, and the difficulty rather is is to get a student to 
study suflicient theory to properly perform his practical 
work. Nine-tenths of the teachers are engaged during 
the day in the work which they teach in the evening, 
and their teaching is practical from beginning to end. 

The “‘smatter” student is not even encouraged, but 
is advised to undertake a Loe af co-ordinated course of 
study extendivg over two or three years ; at least he must 
combine practice with theory and take classes in a proper 
order. Only last year the polytechnics were asked to 
admit students of the Architectural Association to their 
building trade workshop classes in order that they might 
gain some knowledge of practical work. Is this being 
** low-grade schools of science” and spoiling mechanics 
with a smattering of the calculus ? 

Your leader further remarks ‘‘the polytechnics un- 
doubtedly do assist the sons of the bourgeoisie to get 
some fragments of scientific knowledge... but it was 
ecarcely with this object in view that half a million has 
been expended on the London institutions alone.” Here 
again fact will, I think, prove stronger than fiction. The 
evening classes at Battersea were attended by 2406 stu- 
dents of both sexes during its first session, January to 
June, 1894, only 458 being over 25 years of age; and 1536 
were engaged in occupations which would rank them 
among the “working and poorer classes.” The ma- 
jority of polytechnic technical classes are in “‘ trade 
subjects,” and are restrictel to bondé-fide trade 
workers, all of whom I imagine receive their wages 
weekly. Are these the lourgeo‘sic referred to by your 
leader? Still another impression given by your article 
is that the work done by polytechnics is chiefly in 
science. This is a comprehensive word, but it does not 
include one-half of the work of the institutes concerned, 
although they are by no means disposed to underrate the 
fact that they are able to provide advanced as well as 
elementary science teaching, theoretical and practical, 
which has already proved of immense service to elemen- 
tary teachers and other persons who are obliged to spend 
the day in earning their own living. Witness the 


number of polytechnic students who find places in the 
degree lists of London University, and who owe, with 
others, any improvement in their position to the evening 
classes of polytechnics. 





Is it not rather that these 11 polytechnics, with 
their 35,000 or 40,000 students in technical trade, science, 
art, commercial, music, and domestic classes, existing as 
they are and working as they do for ‘‘ the promotion of 
the industrial skill, general knowledge, health, and well- 
being of young men and women, belonging to the poorer 
classes,” are cheaply obtained at a capital outlay of 
500,000/. and an annual expenditure of 120,000/. ; and de- 
serve the description of so well-recognised an authority as 
Mr. W. Mather, M.P.(Mather and Platt), when he spoke 
of them as being among the schools which “ are engag 
in a work of supreme importance for the safety, honour, 
and welfare of our country and empire”? (Address to 
Association of Technical Institutes, January, 1895.) 

In this address Mr. Mather also said, *t No expendi- 
ture can compare with that which trains a whole nation, 
generation after generation, to pursue knowledge for its 
own sake as well as for its utilitarian purposes.” 

This also the polytechnics are trying to do, and although 
I have but skimmed the surface of their work, I trust I 
have shown that the remarks of your leader give an alto- 
gether false impression of their position, and do consider- 
able injustice to a great and important movement. 

This being so, I trust you will give to this letter the 
same circulation as your leader, and will allow me to 
address you again on other mattera to which you refer, 
which, although not relating to polytechnic work, are of 
supreme importance to those concerned with technical 
education. Yours faithfully, 

Srpney H. WE Ls, Principal. 

Battersea Polytechnic Institute, London, S.W., 

September 22, 1896. 

[We willingly publish Mr. Wells’ letter, and we shall 
be glad to receive from him the further communication 
to which he refers, We propose to defer our remarks on 
his criticisms of our article until his views are fully 
before us.—Ep, E.] 





THE FRENCH NAVAL MANCUVRES. 
To THE Epiror or ENGINEERING. 

Sir,—I have read with much interest the first 
instalment of your description of the French naval 
manceuvres. Will you, however, permit me to point out 
come errors in the tables of ships engaged, as they might 
give a mistaken idea of the fighting value of certain 
vessels to those of your readers who are not acquainted 
with French naval matériel ? 

In the list of battleships the Brennus is credited with 
a speed of only 14 knots, whereas she actually steamed 17.2 
knots on trial, being thus the fastest French battleship yet 
commissioned. The Marceau has an auxiliary armament 
of seventeen 14-centimetre (5.51-in.) converted quick- 
firing guns, though your table only mentions seven. The 
secondary battery of the Courbet and Devastation is 
composed of six 14-centimetre (5.51-in.) converted quick- 
firers, instead of ten 3.39 in. and ten 5.51-in, quick-firers 
respectively. 

he armoured cruisers Amiral Charner, Chanzy, and 
Latouche-Tréville each have two 19-centimetre (7.64-in. ) 
bow and stern chasers, in addition to six 5.51-iv. quick- 
firers. According to ‘“‘ Brassey’s Annual,” 1896, the 
Milan only carries five 10-centimetre (3.9-in.) quick-firing 


ns. 

The French armoured cruisers of the Bruix class are 
formidable vessels, though too much has perhaps been 
attempted on a displacement of 4750 tons. They seem to 
share a defect common to many French warships, viz., 
insufficient coal stowage. Their well-protected armament 
should enable these cruisers to give a good account of 
themselves in an action with anything of their own size, 
and might make them tough customers for ships of the 

bot class. several opportunities of seeing the 
Latouche-Tréville when she was being completed afloat, 
and — by her fine lines and good length in propor- 
tion to beam, she ought to maintain a good speed ina 
seaway. 

The Pothuan, armoured cruiser of 5360 tons and 10,000 
indicated horse-power, left here recently to undergo her 
trials at Cherbourg. She is a powerful-looking vessel, and 
is the first French cruiser carrying guns mounted in case- 
mates on the English system. Eight of her 14-centimetre 
quick-firers are protected in this manner, the remaining 
two being on sponsons amidships with revolving shields, 
and training from right ahead to right astern, Two 19- 
centimetre guns are mounted in turrets forward and aft 

rotected by 7 in. of steel armour. Great attention has 

nm paid to securing a powerful bow and stern fire, one 

19-centimetre and six 14 centimetre guns being able to fire 
right ahead or astern. 

t is to be regretted that armoured cruisers have been 
so much neglected in England. Notwithstanding all 
that has been said on the subject, I cannot help thinking 
that an improved and enlarged Dupuy de Léme, with a 
sufficient thickness of hard steel armour to make melinite 
shells burst outside, say, 4 in. to 6in., over the greater 
part of her hull, ought to be far superior to a cruiser of 
similar offensive powers, but relying on an armoured deck 
for hull protection. Why we should be content bo let 
high expiosive shells into our large cruisers and attempt 
to limit, by means of armoured decks, &c., the enormous 
destruction which they cause, when the means are at 
hand to keep them out of the ship, is more than I can 
understand. Have experiments ever been made to de- 
termine whether 6-in. shells charged with melinite or a 
similar substance, exploding against an armoured deck, 
will destroy it, as is thought by many French writers on 
naval subjects ? 

The French do not seem inclined to rely exclusively 
on protective decks to neutralise the effects of gun-fire, as 
evidenced by their armoured cruisers built ped ip building. 
The latest ship of this type, the Jeanne d’Arc, building at 
Toulon, seems to combine the various elements of fight- 











ing efficiency in a highly satisfactory manner. On a dis- 
placement of 11,000 tons, her designer gives 3 in. to 6 in. 
of armour up to the main deck, a powerfui armament 
consisting of two 19-centimetre guns. eight 14-centimetre, 
twelve 10-centimetre, and 24 small quick-firing guns, 
with’a speed of 23 knots, and a coal stowage at load draught 
of 1400 tons, which can be increased to 2600tons. Compared 
with the Powerful, the Jeanne’d’Arc haz 3000 tons less 
displacement, one knot higher speed, a more effective 
armament, basing the comparison on total energy of fire 


ed | per minute, 3 in. to 6 in. of side armour, combined with a 


2-in. protective deck and a splinter-proof deck, as against 
no side armour and a 4-in. deck in the case of the British 
vessel, The Jeanne d’Arc’s guns will probably be pro- 
tected in a similar manner as those of the Powerful. 
Would not a couple of Jeanne d’Arc’s be a good invest- 
ment for the British Navy? 

The cry uttered after the battle of Sinope, ‘‘ For God’s 
sake keep out the shells!” seems to have influenced the 
designs of recent British battleships. Curiously, or rather 
unfortunately, the warning does not appear to have 
been heeded in the case of British cruisers, though the 
French Dupuy de Léme, laid down as far back as 1888, 
ought to have acted as a reminder. 

Hoping you will excuse me for trespassing on your 
valuable space, 

T am, Sir, yours faithfully, 

Havre, September 16, 1896, V« Victis, 





MR. DONALD CAMERON AND THE 
‘*SEPTIC TANK.” 
To THE Ep1ToR or ENGINEERING. 

Srr,—However humble my contributions may have 
been towards the solution of the sewage problem by 
means of micro-organisms, they are on record, and it is 
only natural that I should resent an attempt to ignore 
them altogether. This treatment isthe more reprehensible 
when it comes from Mr. Cameron, who has made himself 
acquainted with what I have done from reports, &c., 
which have been obtained from me, and which, judging 
from the pap2r he read before the Health Congress ab 
Glasgow, he must have carefully perused. 

Mr. Cameron seems to fatter himself that he has in- 
vented a new kind of apparatus, and that he is protected 
against others making ure of it by a patent. In these 
circumstances he cannot complain if his doings are sub- 
jected to criticism. He has given the name of the 
‘septic tank” to this apparatus, and he leaves the public 
in no doubt as to what it is. In the paper already 
referred to he says: ‘‘The tank is covered so as to 
exclude light, and if possible air, and the incoming sewage 
is delivered below the water level, and the outlet also is 
submerged, with the twofold object of trapping out air 
and avoiding disturbance of the upper part of the con- 
tents of the tank.” 

I should think that no one will be less surprised than 
Mr. Cameron himself to learn that this ‘‘septic ” tank, 
not approximately, but exactly as he describes it, had 
been in use in this country long before he commenced his 
researches. It has been the subject of much discussion in 
France, where it has been largely adopted, and it has been 
fully described by M. Mouras. 

If any one deserves the credit of having introduced 
it into England, I believe it is Messrs, Beazley and Bur- 
rows, the architects, of Victoria-street, Westminster, who 
have been using it for the last seven or eight years in their 
ordinary practice for the drainage of country houses. So 
much for the ‘‘septic” tank, and Mr. Cameron’s claim 
to having been its original inventor. 

Itis the more unfortunate that Mr. Cameron should 
have been anticipated, as he says the tank has resulted 
‘from his having devoted himself for many years past, 
in such leisure as he could snatch from the duties of a 
very exacting position.” I do not wish in any way to 
undervalue Mr. Cameron’s assiduity or ability; on the 
contrary, I trust he will not refrain from giving the 
scientific world the benefit of his labours in some detailed 
account of theze researches. 

In dealing with the rest of the process described in Mr. 
Cameron’s paper, I congratulate him upon having been 
able to take full advantage of the experiments of Mr. 
Dibden at Barking. At the meeting of the Society of 
Chemical Industry last November, when Mr. Dibden 
read his paper, I said ‘‘it would be difficult to overesti- 
mate the enormous value of these experiments,” and his 
conduct on that occasion was in marked contrast to Mr. 
ans, as he did full justice to what I had already 

one. 

Looking at the subject of the bacteriological purifica- 
tion of sewage from a practical point of view, there is 
no doubt that success will greatly depend upon a better 
knowledge of the functions of the different kinds of 
organisms which are employed in the process. So far, 
I understand Mr. Cameron has had no very elaborate 
data of his own to go upon. In Professor Henry Kobin- 
son’s recent text-book upon ‘‘Sewage and Sewage Dis- 
posal,” I supplied a note to the effect that the functions 
of the anaerobic and of the aerobic microbes are both in 
operation, but to what extent requires further elucidation 
on the part of bacterioligists, ; : 

Since then I have been making experiments 10 the 
direction of supplying more specific conditions for the 
cultivation of these different organisms, and J hope to be 
in a position to read a paper on this subject in the course 
of the ensuing winter. . . 

The question of courtesy and good taste which are in- 
volved in Mr. Cameron having altogether ignored my 
existence, is one which he has settled in his own way. 
Other questions remain between Mr. Cameron and myself 
in which he will not be the only judge of how they are 
to be answered. 

Meantime, as I was the firs} person to lay down the 
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principles upon which the purification of sewage by 
micro-organisms could be carried out in its entirety, and 
as I hope to show that I have carried it further than any- 
one elee, I trespass on your valuable space to prevent 
your readers from supposing that I have ceased to exist. 
Yours faithfully, 
W. D. Scorr-Moncrigrr. 
14, Victoria street, Westminster, S.W., Sept, 15, 1896. 





THE GREAT WESTERN LOCOMOTIVE 
‘* LEOPARD.” 
To THE EDITOR OF ENGINEERING. . 

Sir,—I notice that in the short account you give in your 
jssue of the 18th inst. of the Great Western Railway 
Company’s locomotive ‘‘ Leopard,” you state that ib was 
ordered from Sharp Brothers and Co., of Manchester. 
Allow me to correct this statament, as the firm of Sharp 
Brothers and Co. was not then in existence ; the engine 
was ordered from and built by Sharp, Roberts, and Co., 
and I think that if you examine the name-plate you will 
find the name of this firm upon it. 

Yours truly, 
Henry SHARP. 

Stocksbridge Works, near Sheffield, Sept. 21, 1896. 

[We find on examination of the photograph from which 
our engraving was prepared, that Mr. Sharp is quite right. 
We regret the error in our description.—ED. E. ] 








EDWARDS’ AIR PUMP. 
To THE EpiToR oF ENGINEERING. : 

S1r,—In accordance with the promise contained in my 
note, kindly published by you last week, I now venture 
to trouble you with a few lines in reply to the letter of 
** Senex ” which appeared in your issue of the 11th inst. 

In the first place, to prevent misapprehension, may I 
be allowed to explain that the letter to which he alluded 
was penned with the desire (regard being had to the 
heavy demands upon my time) of rendering it needless 
that I should enter upon any lengthy correspondence in 
your columns, even were you disposed to afford the neces- 
sary valuable space ? ; 

I, however, neither intended to be discourteous nor to 
imply any doubt concerning the existence of the plate 
referred to by ‘* Senex ;” but, on the contrary, intended 
to make it clear that I should have much pleasure in 
affording those of your readers who wished for informa- 
tion every opportunity of getting it. 

I quite admit that, in my invention, as in the cases of 
to many others that have constituted steps in advance, 
there appears, at first blush, to be a somewhat strong 
resemblance to the arrangements long before proposed. 
But on a closer examination, especially with the aid of 
working models, it will be found that there are marked 
differences of considerable practical importance ; and I 
say this after having been working and experimenting 
with condensers and air pumps for years, a circumstance 
which naturally places me in a position the more readily 
to appreciate such differences. 

Without pretending to enter fully into details, I may 
point out that in my pump the whole of the water set in 
motion travels in a radial upward direction at a high 
speed until it is outside the barrel, and there is nothing to 
check its onward course, a fact that no doubt accounts for 
the pump working so silently, and for the bottom indicator 
cards and the indicator (when carefully watched) showing 
no sign whatever of the coming into contact of the bucket 
with the water, and consequently of the waste of power 
which would result but for the free escape my construc- 
tion affords for this water, It moreover results from ro 
construction that the water whilst travelling at such hig 
speed is so guided into the barrel that it rises there and 
strikes the head-valve seat. 

T have a full-sized glase, sectional, working model of a 
16-in, diameter pump that is going to be made for the Sb. 
Pancras Vestry Electric Lighting Station; the head 
valves have not been fitted, but there is a cover at the 
top, and it is a rough fit; when there is very little water 
in the pump, if the bucket be driven down, the water flies 
out from under the cover and wets the floor, but when 
there is a large quantity of water it is piled up on the 
centre of the bucket approximately in the form of a 
pyramid, and the quantity that comes out of the top is 
such that it will positively drench persons near it; this 
all takes place on the downward stroke. The faster my 
pump is driven, the less water there is in the base, and 
when the one you illustrated (page 221, August 14) was 
driven as slow as 35 revolutions, the water lying in the 
base was only about level with the bottom edge of the 
barrel, but at 70 revolutions it was so low that it could 
not be seen from the windows until the steamer rolled, 
and then it came in sight; a line drawn through the 
window and port in your illustration will show how low 
the water was. This very small amount of water is a 
characteristic of the working of my pump. The pump 
which Mr. Bodmer designed was intended to send part, if 
not the whole, of the water out of the bottom of the pump 
into the condenser, from which it was afterwards intended 
to return to the pump above the bucket, whereas a 
feature of my pump is that the entrance of the water 
above the bucket is not dependent upon either gravity or 
pressure. The higher the speed of the pump, the greater 
is the speed of the water, and the more efficiently it is 
dealt with. 

_ In Mr. Bodmer’s pump, the water passing back again 
into the condensers would tend to make the water accu- 
mulate. If the water increased in the bottom of the 
pump sufficiently for the bucket to come in contact with 
It before the upper water ports opened, then there would 

only one possible course for the water, namely, towards 


| quantity of water left behind rather than reduce it. In 
my pump the base is so much larger than the barrel that 
a large quantity can be stored in it without being struck 
by the bucket previous to the opening of the ports; but 
even if this occurs the water is simply piled up round the 
outside of the barrel ready to enter. 

As very few engineers seem to realise what really takes 
place until they have seen the glass model, let me, in con- 
clusion, renew my invitation to your readers to come and 
see both it and the pump; and allow me to add I have no 
wish to underrate Mr. Bodmer’s design, but desire merely 
to point out some of the differences which, in view of 
actual tests, I —— as of much practical importance. 

am, Sir, yours faithfully, 
Frep. Epwarps. 

62, Bishopsgate-streep Within, London, E.C., 

September 23, 1896. 





ON THE RELATION OF SPEED AND 
DISPLACEMENT IN RACING YACHTS. 
To THE Epitor oF ENGINEERING. 

Sir,—Now that the rating of racing yachts is stirring 
tha public mind, and from the letter appearing in your 
last issue containing a suggested formula, the fact is appa- 
rent that we have at length emerged from the slumber of 
the past, I feel constrained to make a suggestion which 
I bave long entertained on the subject of international 
racing contests. But first may I suggest that the modi- 
fied formula of Colonel Bucknill be amended to the 
Herreshoff form? Sail area, in my opinion, should be 
quite untaxed. The elements of the design, displace- 
ment and length being fixed, determine the sail-carrying 
capacity. 

f think, therefore, that if the ‘‘ America” Cup is 
to eventually come here, as I feel sure it ultimately will, 
the conditions under which a yacht, built for the —- 
of securing it, is constructed should approximate those 
prevailing on the American side. 

I want to see the cup won on the old course first, and 
then to insist on neutral ground being fixed equally 
distant from both shores, so that the labour of reaching 
the scene will be fairly apportioned to each of the com- 
petitorr. 

The suggestion I wish to make is that you, Mr. Editor, 
invite public subscription for the purpose of building, 
say, four racing yachts of the length limited by the 
** deed of gift,” designs for such yachts to be thrown open 
to the designing talent of the country. These could be 
referred to a committee composed of scientific men assisted 
by expert yachtsmen. The designs considered best to be 
the basis of the building, and might carry a premium. 

The boats when built to be tested separately and 
together, interchanging the ekippers to eliminate the 
personal element. 

The best out of three contests to be considered the 

winner. 
fam convinced that it is only when the talent of the 
country is brought into requisition the ‘‘event” can be 
fairly considered ‘‘ international ;” otherwise it is merely a 
private trial of rivals. The public at large, by entering 
into the scheme, having direct personal interest in the 
—. would thus stimulate the designers to. their best 
efforts. 
Without desiring to prescribe the names of the ‘‘ com- 
mittee,” I venture to express the conviction that it would 
be incomplete without the inclusion of Mr. Yarrow and 
Mr. Froude, provided ~ were willing. 

The former gentleman, by his great experience in high- 

powered light-scantlinged vessels, and the latter by his 
deservedly high place in researches on resistance, and 
forms of vessels, would be invaluable in determining the 
merits of the designs. 
This suggestion is made sincerely, conveying no reflection 
on the present designers of yachts. It is made in no one’s 
interest, but on public scientific grounds alone. I am 
certain there are many in this great maritime country 
who merely want the chance of exhibiting their talent to 
prove that the supremacy of this nation, both practically 
and theoretically, in every field covered by the term 
**naval architecture,” when it is awake, can be main- 
tained just as proudly and easily by the children of Nelson 
in this day, as their ancestors showed so brilliantly, under 
entirely different conditions, that it could in the past. 


Yours, &c., 
September 21, 1896. J.J. O'NEILL. 





MODERN FOUNDRY PRACTICE. 

To THE EDITOR oF ENGINEERING. 
S1r,—Permit me to address you again on this subject 
— endeavour to make the latter part of my former letter 
clearer. 

If wrought iron (say, in bars) be melted, the product 
will, if it has been kept clear of contamination, be mild 
steel of an analysis identical with that of the bar iron, 
but much more difficult to machine. This difference may 
be attributed to its exposure to a temperature far ex- 
ceeding any it had previously encountered, or to its 
change from a fibrous to a homogeneous state. There are 
indications that the former is the real cause, the most 
convincing to my mind being the fact that if the metal 
be again exposed to the still higher temperature of the 
electric arc, it becomes practically unworkable. ; 
Now if temperature has such an effect on wrought iron 
and steel, it is not unreasonable to expect that an increase 
in the temperature of cast iron from 2500 deg. Fahr.— 
which is, 1 dare say, the hottest a cupola will give—to 
3500 deg. or 4000 deg. Fabr. will have some influence on 
its characteristics. 

You have, in the articles referred to, shown clearly why 
iron should be cast as hot as possible, that is to say, when 





the condensers, i.e, away from the pump and at a high 
Velocity, which would certainly tend to increase the 


it is drawn from a cupola. ere the metal taken from a 


Siemens furnace at, say, 4000 deg. Fahr., would the extra 
fluidity due to the excess temperature of 1500 deg. com- 
pensate for the great contraction and severe stresses seb 
up in cooling ? 

As to the cost of melting pig in a Siemens furnace, I 
would point out that a the first cost and upkeep 
of plant would be greater than that of an air furnace, it 
would probably require only half the fuel demanded by 
the latter, and it would also enable the founder to supply 
steel castings when such were required. 

In addition, the metal melted in it could be manipulated 
to an extent impossible with the cupola or ordinary air 
furnace, as the flames could be changed from oxidising to 
reducing at will. 

I remain, Sir, yours respectfully, 

September 21, 1896, HETA, 





To THE EpiTor or ENGINEERING. 

S1r,—I find that in my letter of yesterday’s date I have 
overstated the temperatures of liquid cast iron and steel. 
As, however, the errors do not impair my meaning, I will 
not submit figures to replace them, more especially as the 
data from different authorities are very conflicting. 

Apologising for again encroaching upon your space, 

remain, Sir, yours respectfully, 

September 22, 1896. THETA, 





To THE Epiror or ENGINEERING, 
_ Sir,—Being interested in the articles under this head- 
ing, [ anxiously looked for the author’s reply to the points 
raised by Mr. Dexter, and must confess that I am dis- 
—_ therewith. 

r. Dexter states that a cupola 3 ft. in diameter 
should not require more than 60 lb. to 80 Ib. of coke to 
the ton of iron, and infers that this is solely due to the 
shape of the cupola, while the author of the article states 
that “there is little to choose between one design and 
another,” and advocates the use of 14 cwb. of coke to the 
ten of iron, in addition to a fill-up of 5 cwt. to 10 owt. of 
coke, which I fear would, with modern prices and wages, 
soon spell ruin to the poor founder. 

My own experience readily leads me to accept Mr. 
Dexter’s figures as reasonable in ordinary average work ; 
but while I consider that the shape of the cupola is of 
importance, I think the preesure of blast, and the method 
of its delivery tothe cupola, together with the supervision 
of an efficient foreman, are all necessary to secure the 
required economy. 

I am, Sir, yours truly, 

Stockton-on-Tees, Sept. 22, 1896. C. J. SHAMAN. 





University Coitizcz, Lonpon, ANNUAL DINNER.— 
Steps are being taken by some of the past students of engi- 
neering at University College, London, to institute an 
annual dinner. The object in view is to enable old friend- 
ships tv be renewed and new ones to be made, and go to pro- 
mote a feeling of fellowship and esprit de corps among those 
who have received their technical education at the well- 
known college in Gower-street. Ib is proposed to hold the 
first dinner, which will be confined te past students, some 
time next winter, and Prefessor A. B. W. Kennedy, late 
professor of engineering at University College, has Llndly 
consented to preside, Any past student who is in sym- 
pathy with the movement is requested to communicate 
with the honorary secretary, Mr. Archibald-P, Head, 47, 
Victoria-street, London, S.W. 





PETERBOROUGH.—They are congratulating themselves 
at Peterborough upon the healthiness of the town. In 
August only 20 deaths were registered, although the 
population has now risen to 30,000. The two main 
reasons why Peterborough is a healthy town are, first, 
that the place straggles over a wide extent of country, 
so that the inhabitants have the benefit of plenty of air ; 
and, secondly, that the working classes, who make up the 
great buJk of the population, are, upon the whole, in the 
receipt of good wages and can command the substantial 
necesearies of life. Peterborough is a long narrow place ; 
from the beginning of Fletton to the end of New England 
cannot be less than three miles. There is no great de- 
velopment of manufactures, aluhough the railway works 
involve, of course, a certain amount of smoke, The 
general conditions of Peterborough life are clearly favour- 
able, upon the whole, to the development of a vigorous 
and healtby population; and this must be a source of 
general satisfaction. In old times Peterborough had tke 
reputation of being a somewhat agueish place; but the 
more efficient drainage of the Fens has, no doubt, had a 
good hygienic influence. 





MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE Ralt- 
way.—The London extension of the Manchester, Shef- 
field, and Lincolnshire Railway continues to make good 
progress in the Nottingham district. A contract for the 
construction of the Great Northern Company’s line, 
which is to connect the present station in London-roa 
with the Manchester, Sheffield, and Lincolnshire central 
station at Nottingham, has been let to Messrs. J. D 
Nowell and Sons, of Westminster, and the work is now 
wellin hand. Some cottage property in the vicinity of 
Garner’s-hill and Narrow Marsh, where the new line will 
join the Manchester, Sheffield, and Lincolnshire, has 
been demolished, and along the projected route to the 
London-road station the work. is being rapidly pushed 
forward. Upon the Manchester, Sheffield, and Lincoln- 
shire new works properly so-called, the contractors 
(Messrs. Logan and cect oe are making a steady 
advance, Between Gregory-boulevard and East Leake 
from four to five miles of single road permanent way has 
now been laid, and most of the cuttings are now com- 
pleted. Bridges over the Midland in Station-street, 
Nottingham, and the Trent have also reached an advanced 





stage. 
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SCOTCH RAILWAY PROPERTY. 

TuE Scotch companies make up their accounts at 
the close of January and the close of July in each year, 
and the experience of the six months ending July 31 
has been encouraging and satisfactory, a general im- 
provement in ordinary stock dividends having been 
witnessed, while, at the same time, more liberal allo- 
cations have been made for repairing and maintenance 
purposes. The three principal Scotch railway com- 
panies are, of course, the Caledonian, the North 
British, and the Glasgow and South-Western, and all 
three companies are enabled to report an improvement 
in their position. The capital expended by the Glas- 
gow and South-Western to the close of July, 1896, 
was 14,769,106/., and the net profit realised for the six 
months ending the same date was 325,224/., as compared 
with 306,100/. in the corresponding period of 1895. 
After providing for rents, guarantees and fixed charges, 
a balance of 235,849/. remained available for dividend 
upon the preference and ordinary stocks, admitting of 
a dividend upon the latter at the rate of 5 per cent. 
per annum, as compared with 4 per cent. per annum 
for the corresponding period of 1895, while the balance 
carried forward was 5593/., as compared with 3168. 
The revenue acquired by the Glasgow and South- 
Western Company for the six months ending July 31 
was 707,757/., as compared with 674,513/. in the corre- 
sponding period of 1895. The working expenses, how- 
ever, increased rather liberally, maintenance of wa) 
and works having absorbed 59,438/., as compared with 
56,6371. ; locomotive power, 94,194/., as compared 
with 91,636/. ; carriage and wagon repairs, 44,190/., 
as compared with 41,933/.; and traffic charges, 
119,642/., as compared with 114,170/. The increase 
observable in the maintenance of way and works was 
explained by an expenditure of 1113/. for the recon- 
struction of bridges and 2344/. for the reconstruction 
of stations, dépots, and sheds, The additional cost of 
locomotive power was attributable to a slightly 
freer expenditure all along the line, and the same 
remark applies to the repair and renewal of carriages 
and wagons, The Glasgow and South- Western re- 
cently opened an extension from Newmilns to Darvel, 
while satisfactory progress is being made with a 
new hotel at Delia. In the course of the six 
months ending July 31, four epgines and tenders, two 
tank engines, 17 passenger carriages and brake 
vans, and 312 trucks and brake vans used for 
the conveyance of goods, live stock, and minerals 
were renewed at the cost of revenue. In addition to 
thes renewals 14 engines received new boilers and 
other repairs rendering them as effective as when they 
were new. 

The Caledonian Company had expended 48,010, 169/. 
on capital account at the close of July, 1896, of which 
462,577/. was paid out in the last six monthe. The 
Caledonian has a large traffic, and to enabte this 
to be carried on with efficiency an expenditure of 
6,211,803/. had been made for rolling stock to the 
close of July. The receipts on revenue account for 
the six months ending July 31 were 1,820,095/., as 
compared with 1,702,943/. in the corresponding period 
of 1895. The balance carried to net revenue ac- 
count for the six months ending July 31 was 
949,436/., as compared with 889,108/. in the corre- 
sponding period of 1895. In view of the large increase 
in the receipts of the Caledonian this half-year, the 
stock exchange had expected a somewhat higher 
dividend upon the ordinary stock than the 5 per cent. 
per annum actually declared; but the management 
of the Caledonian appears to have profited from the 
relatively good times with which it has had to deal 
of late, and to have devoted a good slice of the addi- 
tional revenue acquired to an increased outlay for 
maintenance and repairs. Thus the expenditure 
made for the maintenance of way and works in the six 
months ending July 31 was 143,292/., as compared with 
129,438/.; for locomotive power 237,078/., as compared 
with 230,910/.; for carriage and wagon repairs 
98,447/., as compared with 82,599/.; and for traffic 
expenses 291,782/., as compared with 277,380/. The 
additional expenditure made under these four 
heads will be seen to have absorbed 50,272/. of 
the additional revenue acquired. The Caledonian 
has a special item of expenditure which is not 
to be found in the accounts of railway com- 
panies generally. The directors have organised a 
system by which premiums. are awarded to servants 
for avoiding accidents, and the amount paid away 
under this head for the six months ending July 31 this 
year was 8719/., the allocation being based upon an 
allowance of 4 per cent, of the traffic receipts. This 
allocation did not save the company from compen- 
sation charges during the half-year amounting to 
8673/.; but the policy of awarding premiums to 
servants appears to be none the less a good one, as it 
identifies the company’s employés with the general 
security and prosperity of the undertaking. After 
providing for fixed charges, rents, &c., the Caledonian 
had a balance of 661,771/. available for dividend 
upon the preference and ordinary stocks, The corre- 
sponding balance available for similar dividend for 
the six months ending July 31, 1895, was 617,752/. 





The ratio of the working expenses to the traffic 
mn stood for the past half-year at, as nearly as 
possible, 494 per cent.; the corresponding ratio in the 
corresponding period of 1895 was 49} per cent. The 
expenditure made in the repair and renewal of way 
and works in the six months ending July 31 was at 
the rate of 346/. 23. 4d. per mile perannum, Tne 
Brechin and Edzell line and the Glasgow Central line 
have been opened for traffic; the underground Central 
station upon the Glasgow Central is not yet, however, 
fully completed, and a temporary booking-office has 
been provided. The Lanarkshire and Dumbartonshire 
line, which was opened to Dumbarton for goods in 
June, will also shortly be utilised for passenger traffic. 
A line from Newton to Bridgeton Cross, vid Tollcross, 
has been completed as far as Carmyle, and the re- 
mainder will be shortly brought into operation. 

The aggregate expenditure made by the North 
British Company to the close of July, 1896, was 
54,720,393/. ; 414,254/, having been expended during 
the last six months. 
made upon lines open for traffic during the past half- 
year was incurred in widening works and improving 
the Waverley station; the outlay made under this 
head was 110,6527. The heaviest item in connection 
with works in course of construction during the past 
half-year was 40,291/. for Methil harbour. The outlay 
for working stock in the past half-year was 155,211/., 
of which 135,766/. represented the cost of 2291 addi- 


¥ | tional goods and mineral wagons; six additional 


engines and tenders were also added to the Icco- 
motive stock during the past half-year at a cost 
of 13,2007. The number of engines was carried 
by this addition to 710, and the number of tenders 
to 580. The cost of locomotive power in the past 
half-year was 239,502/., as compared with 232,407/ , 
while maintenance of way and works involved a charge 
of 160,261/., as compared with 138,342/, and the 
repair and renewal of carriages and wagons an outlay 
of 97,738/., as compared with 94,8711. The company 
is erecting a new hotel at Waverley station, and the 
widening of the station itself is making good progress. 
New grain store sidings have been laid in and opened 
for traffic, and new lines of rails at the north side of 
the station have also been laid. Junctions between 
the old and new lines at Abbey Hill are also practically 
completed. The doubling of the line between Ar- 
broath and Montrose is also making satisfactory pro- 
gress. A cutting south of Cauldots station has been 
algo completed, and a rock cutting at Lethem Grange 
has been taken out to a sufficient width to admit of 
the permanent way being laid down, so as to facilitate 
the removal of the remainder of the cutting. Alto- 
gether 44 miles of permanent way has been laid. The 
Glencraig, Craighead, and Dundona'd branches have 
been completed and opened for traffic, and the doubling 
of the Whiteinch branch has been well advanced, 
about half the additional line having been laid. At 
Methil Dock the east pier has been completed, and a 
lighthouse has been erected at the end of it. The 
Lochty section of the East Fife Central line (now 
amalgamated with the North British) is in course of 
construction. 





LAUNCHES AND TRIAL TRIPS. 

On the 12th inst. the Bergens Mekaniske Veerksted 
launched a steel screw steamer of the following dimen- 
sions: Length over all, 226 ft.; breadth moulded, 
31 ft. 6 in.; depth, 15 ft. 3in. The engines have cylin- 
oe in., 25 in., and 42 in. in diameter, and 30 in. 
stroke, 





The trial _ of the s.s. Gunther, built by the Elsinore 
Iron Ship Building and Engineering Company, Elsinore, 
Denmark, to the order of the Steam Navigation Com- 
pany of 1889 of Hamburg, took place on the 12th inst. in 
the Sound. Her dimensions are 240 ft. by 34 ft. by 
15 ft. 10 in. depth of hold. During the trial-trip the 
normal apeed was 10} knots, 





The torpedo-boat destroyer Sparrowhawk, built by 
Messrs. Laird, of Birkenhead, had a speed trial in the 
Clyde on the 14th inst. There was a rough sea, and the 
vessel travelled at the rate of 30.5 knots. 





On Wednesday, September 16, the s.s. Corcovado, built 
for the Pacific Steam Navigation Company, Limited, by 
Messrs. Swan and Hunter, Limited, of Wallaend-on- 
Tyne, went for her official trial trip. The Corcovado 
measures 405 ft. over all by 47 fb. beam by 32 ft. 9 in. 
moulded depth, and is designed for a deadweight capacity 
of 6700 tons. A speed of 12.98 knots was reached on the 
measured mile, whilst the average on a course of 100 miles 
was 12.58 knots. 





On Wednesday, the 16th inst., the steamer Corocoro, 
built by Messrs. Wigham Richardson and Co., Neptune 
Works, ae went for a very successful 
trial trip off the coast. The vessel is built of steel, 379 ft. 
in length by 48 ft. beam. Messrs. Wigham Richardson 
and Co. have also constructed the engines and the boilers, 
which are fitted with Serve tubes and Ellis and Eaves’ 
system of induced draught. The steamer has been con- 
structed to the order of the New York and Pacific Steam- 
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ship Company, Limited, of London, for their West Coast 
service. During the trial trip the ship attained a speed 
of 124 knots. 





The Illustrious, first-class battleship, was floated out of 
No. 6 dock at Chatham Dockyard on the 17th inst., in 
the presence of Rear-Admiral Sir Frederick Bedford, 
and Rear-Admiral H. G. Andoe, C.B, the honours on 
the occasion being done by Lady Bedford. The Illustrious, 
the first keelplate of which was laid on March 11, 1895, 
had a displacement of 5000 tons when floated out, the 
operation occupying only 11 minutes. She has nob all her 
side armour, but it is desired to lay the keel of the new 
battleship of the Canopus class in the dock. The dimen. 
sions of the Illustrious, which belongs to the Majestic 
class, are as follows: Length between perpendiculars, 
390 ft.; breadth extreme, 75 ft.; draught of water— 
forward, 27 ft. ; aft, 28 ft.; mean, 27 ft. 6 in.; displace. 
ment, 15,000 tons, The engines are of the inverted ver- 
tical triple-expansion type, the indicated horse-power 
under induced dravght being 12,000. The speed is 
174 knots. The engines were constructed by Messrs. J, 
enn and Sons. ‘[he coal capacity of the ship is 1890 
tons, and the complement of officers and men, 757. The 
armament consists of four 12-in. breechloading (46-ton) 
guns; twelve 6-in. quick-firing; sixteen 12- pounder 

uick firing (12 cwt.); two 12-pounder (8 cwt.). Boat and 

eld, twelve 3-pounder quick-firing ; eight .45-in. Maxim, 
Torpedoes, seventeen 18-in. and five 14-in. (for boats) ; four 
submerged tubes, and one stern tube. The thickness of 
armour is as follows: On belt, 9in.; bulkbeade, 14 in,, 
12 in., and 9 in. ; barbettes, 14 in. and7 in. ; casemates, 
6in.; fore conning tower, 14in. (all Harveyed) ; after 
conning tower, 3 in, (nickel steel) ; communication tube 
8 in. (forged steel). The protective deck plating within 
the citadel is in two thicknesses of 14-in. plate, with an 
additional 1-in. plate on the slopes. At the ends there 
are two thicknesses, 14 in. and 1 in. respectively. 





On Saturday, the 19th inst., the s.s, Narrung, built 
by the Sunderland Shipbuilding Company, Limited, 
to the order of Mr. W. Lund, of London, went on her 
official trial trip. The dimensions of the steamer are as 
follow : Length between perpendiculars, 400 ft. ; breadth, 
48 ft ; depth moulded, 31} ft.; and her carrying caps- 
city is 6000 tons. The main engines have been constructed 
by Messrs. Wigham Richardson and Co., of Walker-on- 
Tyne, and are of Schlick and Tweedy’s patent balancs 
type of quadruple-expansion four-crank engine3. The 
cylinders are 254 in., 364 in., 52in., and 78 in. in dia- 
meter by 54 in. stroke. A mean speed of 13} knots was 
obtained over the measured mile. 





The screw steamer Maceio, constructed by Sir Raylton 
Dixon and Co. for the Hamburg Sid-Amerikanische 
Dampfschifffahrts Gesellschaft, was taken out to sea for 
her official trial trip on Saturday, September 19. Her 
principal dimensions are: Length, 310 ft. 6 in.; beam, 
41 ft. 2in.; depth moulded, 28 ft.; with a deadweight 
carrying capacity of about 4000 tons on a light draught. 
Triple-expansion engines. have been fitted by Messrs. 
Thomas Richardson and Sons, Limited, Hartlepool, 
having cylinders 20 in., 33 in., and 57 in. in diameter by 
45 in. stroke. 





The London and Glasgow Engineering and Iron Ship 
Building Company, Limited, launched on September 21 
from their yard at Govan the twin-screw steamer Sui 
Wo, built for the Indo-China Steam Navigation Com- 

any, Limited, London. The principal dimensions are: 
sength over all, 301 ft.; breadth over all, 54 ft. 6 in.; 
depth fro n top deck, 29 ft. 3in.; gross tonnage about 
2800. The machinery consists of two sets of triple-expan- 
sion engines capable of developing 1500 indicated horse- 
power. The cylinders are 14 in., 23in., and 37 in. in 
diameter, and the stroke is 30 in. 





The Prince George has just made forced draught trials 
at Portsmouth. With a mean draught of 20 ft. and 
152.31 1b. of steam in the boilers, and a vacuum of 26.4 in., 
her engines were worked up to 101.56 revolutions star- 
board and 101.98 a. which gave her 12,253 horse-power, 
or 253 in excess of the contract, The air pressure in the 
stokeholds was 1.2 in., and the speed by patent log was 
18.3 knots. 





STERN-WHEEL STEAMERS FOR THE NicER —There have 
just been completed by Messrs. Easton, Anderson, and 
Goolden, Limited, Erith, for the Niger, two stern-wheel 
steamers of interesting design. Usually the propelling 
wheel is right abaft the deadwocd of the ship, being sup- 
ported on overhanging girders, with horizontal engines, 
having cylinders on either side. But in these vessels for 
the Niger Company the paddle-wheels are on either side 
of an extension of the structure of the ship. Thus the 
outer rim of the wheel is flush with the run of the ship, 
the bottom being cut away to allow a flow of water to 
the wheel, while the whole weight of the engine and 
wheels is taken up by this extension of the ship. In this 
way also it is ible to have a complete set of engines 
for each wheel. The shafts of the two wheels are, under 
ordinary conditions, connected by a friction clutch, which 
can be thrown out of gear, so that one wheel can : 
worked ahead and the other astern. The engines are 0 
the compound type, with cylinders 10 in. and 22 in. . 
diameter by 36 in. stroke. The cylinders are inclined ani 
work on the same cravkpin, but the arrangement we hope 
to illustrate and describe fully later. The vessels ~ 
each 134 ft. long, 27 ft. beam, and 6 ft. moulded a 
with upper decks usual with stern - wheelers. The 
draught laden is 2 ft. 2 in., and the speed 8 knots. 
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THE measurement of the electrical resistance of a 
coil of wire, or other conductor, by the method of 
Lorenz, avoids a great many sources of error which 
pertain to other systems of measurement, since the 
only points requiring to be determined are the speed 
of rotation of the apparatus and the coefficient of 
mutual induction between a coil and a rotating disc. 
In order that the results may be accurate, it is 
necessary that both these quantities should be 
determined with the most minute care. The co- 
efficient of mutual induction between the coil and 
the disc can be obtained mathematically if both are 
perfectly symmetrical, and the dimensions are known 
within one-thousandth part of an inch or less. 
The value of the determinations to be obtained 
depends entirely on the skill and care with which the 
apparatus is designed and constructed. Some time 
ago Professor Viriamu Jones, F.R.S., of University 
College, Cardiff, had an apparatus of this kind con- 
structed, comprising a cylinder of brass with a screw 
thread cut on it to receive a silk-covered wire forming 
the coil. The silk insulation, however, rendered it diffi- 
cult to determine the exact diameter of the coil, while 
the cylinder itself, after being taken from the lathe, 
was found to be elliptical to the extent that the largest 
and smallest diameters varied by .0158 in. Hence, 
when Professor Callendar, of McGill University, 
Montreal, asked Messrs. Nalder Brothers and Co., of 
Clerkenwell, to design and construct for him a new set 
of apparatus for the determination of resistance in 
absolute measure, by the method of Lorenz, under the 
Supervision of Professor Jones, new materials and 
methods were adopted in order to attain a higher 
degree of accuracy than that reached in the Cardiff 
apparatus, 





The apparatus is illustrated in Figs. 1 to 3, while 
Fig. 4 shows the connections. The Lorenz method, as 
is well known, consists in rotating a disc of metal in 
the field of force due to a current-carrying coil, the 
electromotive force induced in the disc being varied 
by varying the rate of rotation until it is equal to the 
potential difference at the terminals of the resistance 
to be measured when the same current passes through 
it and the coil. If M be the coefficient of mutual in- 
duction of the disc and coil, and C the current, then 
MC is the number of lines passing through the disc, 
when current C flows round the coil. This number of 
lines is cut once by every radius of the disc at each 
revolution, and consequently, if the disc make n re- 
volutions per second, the number of lines cut per 
second, which is the electromotive force between the 
centre and edge of the disc, will be MCn; but since 
the same current C passes through the resistance R, 
the potential difference at its terminals will be RC. 
Hence, since these are made equal, MCnx = RC, or 
R=Mn. Itis thus seen that the resistance is mea- 
sured directly in terms of the coefficient of mutual 
induction, which is a constant of the apparatus, and 
the speed of the disc, and in conformity with electro- 
magnetic theory it is expressed as the product of a 
length MCm and the reciprocal of a time 7/secs., or a 
velocity expressed in CM/secs. 

To avoid change of dimensions due to variations of 
temperature, and more particularly to render unneces- 
sary insulation on the wire of the coil, marble was 
chosen as the material of the cylinder. This cylinder 
was 2] in. in external diameter, 15 in. in internal dia- 
meter, and 7 in. in axial length (Figs. 1 and 3), the 
stone being fine-grained and well paraffined. It was 
most carefully turned and bored, and then a screw of 
40 threads to the inch was cut on its exterior surface 
over a length of 54 in. This thread was nearly semi- 
circular in section, and immense pains were spent by 
Mr. C. V. Drysdale, Messrs. Nalder’s assistant, to 
whom they ascribe much of the credit for the success- 
ful carrying out of the work, in cutting it with perfect 
truth, and with asmooth bottom. In this groove was 
wound 200 turns of bare copper wire, 21 mils diameter, 
thus allowing 4 mils of air insulation between ad- 
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jacent turns. It needs very keen sight to detect the 
space between the wires, which, of course, must not 
touch anywhere. 

The diameter was measured by a Whitworth mea- 
surring machine with extra long bed, the property of 
Professor Jones, who has used it in all his previous 
investigations, and found it exceedingly accurate. The 
coil was laid on the bed of the measuring machine, 
and arrangements were made whereby it could be so 
exactly adjusted as to allow of the use of a ‘‘ feeling 
piece” ateach end of the diameter. Each measurement 
was the mean of three readings which in no case dif- 
fered from one another by more than the one ten- 
thousandth part of aninch. These measurements were 
repeated over 18diameters 10 deg. apart, and were taken 
three times over the circumference, at the middle and 
both edges. The measurements were nearly all taken 
at night to eliminate vibration, and the temperature 
was kept nearly constant. The mean diameter at the 
centre and edges of the coil did not differ between its 
largest and smallest diameters by y;55 in. The observa- 
tions show a standard deviation of less than two parts 
in 100,000 from true circular form. 

While the coil was still in the lathe two lines were 
cut, one on each edge of the coil, equidistant from the 
mean plane of the wire as given by the leading screw 
of the lathe. These lines are for the purpose of ob- 
serving whether the mean plane of the coil is coinci- 
dent with that of disc. Each edge of the coil was aleo 
divided on the face at intervals ot 10 deg. in order to 
fix the several diameters over which the measurements 
just referred to were taken. 

The disc was naturally a much simpler matter than 
the coil. It was first turned up and finally ground true 
in its bearings. Its diameter is 13 in., and the width 
of the edge ;'; in.; measurements over four diameters 
showed that it was practically uniform. The method 
of fixing the disc to the shaft (Fig. 1) is interesting, 
and, of course, it is necessary that it shall be per- 
fectly insulated. Mercury is passed through the tubular 
brushes when the apparatus is at work, and might 
find its way into the insulating bushes if these were 
not well protected. The phosphor-bronze disc is 
bolted on to a boss at the end of a phosphor-bronze 
shaft, but is insulated from it by ebonite. The heads 
of the bolts are recessed in the boss, run in with wax, 
and covered with a plate. The disc mounted on its 
shaft revolves in the two large bearings shown, which 
are scraped dead true and prevent any end shake of 
the disc. The whole of the bedplate, bearings, and all 
metal parts are of phosphor-bronze, which has been 
carefully tested for magnetic properties. The shaft 
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terminates in a flexible leather coupling by which it is 
connected to a 6-ft. length of phosphor-bronze shaft 
fixed by a similar coupling to an electric motor which 
is thus at such a distance as not to affect the coefficient 
of mutual induction. 

The bedplate is carried forward and supports a cradle 
for the reception of the marble coil. This cradle is sup- 
ported on screws in such a manner that any motion 
can be given to the coil, horizontal, vertical, or rota- 
tory. The bedplate also carries in front a bar, serving 
the double purpose of protecting the coil, and carrying 
the brushes which oaks contact on to the disc. Three 
of these brushes are carried on a star turning about 
the axis and make contact on the edge of the disc; the 
fourth is central, and fits in a recess in the centre of 
the disc, All these brushes are tubular, and are con- 
nected to vessels containing mercury, having cocks by 
which a constant stream of mercury can pass on to the 
disc at the contacts, thus securing perfect electrical 
continuity. In the former apparatus only one brush 
was used at the periphery, but since the potential at 
all points of the disc should be the same if it is coaxial 
with the coil, and would be different if this condition 
is not fulfilled, a galvanometer connected between any 
two brushes should enable one to centre the coil elec- 
trically. The brushes can all be regulated so as to 
bear exactly on the centre of the edge of the disc, and 
have adjustable weights by which their pressure on 
the disc can be adjusted. 

The coil being in place, it is necessary to have some 
means of determining whether it is in its correct posi- 
tion relatively to the disc. For this purpose an attach- 
ment has been made to fix on to the disc, which carries 
a micrometer and a reading microscope. This attach- 
ment being clamped on the disc, the micrometer screw 
can be made to touch the wire, and readings can be 
taken at a number of points, thus finding out any 
error of centring. 

The reading microscope is so adjusted that when the 
mean planes of the coil and disc are identical, the 
cross-wires in its field are on either of the lines cut on 
the edge of the coil equidistant from its mean plane. 

The apparatus for the measurement of the speed of 
rotation consists of two parts, a stroboscopic device 
for regulating the speed and keeping it constant, and a 
counting mechavism which registers the number of 
revolutions on a chronograph. For regulating the 
speed a cylindrical drum is mounted on the shaft of 
the disc, and on this are painted several rings of 
equally spaced white dots, with a different number in 
each ring. (These dots are not shown in the illus- 
tration.) When this is in rotation it is observed 
through two slits attached to the prongs of an adjust- 
able tuning fork. It is then possible to adjust the 
speed so that one ring of dots appears stationary, and 
the regulation can be effected with great accuracy. 

In order to secure the utmost uniformity of speed, 
all the bearings are fitted with sight feed lubricators 
communicating by copper pipes with an oil tank 8 ft. 
above the shaft, to which the oil draining from the 
bearings can be returned by a small centrifugal pump, 
thus giving rapid circulation. 

For the exact measurement of the speed an elec- 
trical contact is made at each revolution of the shaft, 
and by means of worm gearing a second contact at 
each 10 revolutions. These contacts are registered on 
a Bain recording telegraphic apparatus, together with 
the record of a standard clock, in which electrical con- 
tact is made every second on the escapement wheel. 


The Bain apparatus is made with an electrical regula- | Bogi 


lation by Foucault currents induced ina disc by an 
electromagnet, thus enabling it to be run rapidly at the 


beginning and end of an observation, and more slowly | , 


during the rest of it. 








LOCOMOTIVES FOR THE GLASGOW 





CENTRAL RAILWAY. 


WE illustrate on page 400 three different types of | 


locomotives specially designed and constructed at the 
Caledonian Railway Company’s works at St. Rollox, 
Glasgow, for conducting the traffic on the Glasgow 
Central Railway and on the Lanarkshire and Dum- 
bartonshire line, which is an extension of the Central. 
Both lines are worked by the Caledonian Company. 
The former line, as has been described in our previous 
issues (pages 343 and 355 ane), is, for the most part, 
underground, and it was considered desirable to pro- | 
vide condensers, with side tanks, a type new to the 
Caledonian Company. 

Of No. 3 class (that shown by Fig. 1) 12 were| 
built in 1893, when the late Mr. Lambie was loco- | 
motive superintendent of the Caledonian Company. | 
They have cylinders 17 in. in diameter by 24 in. stroke, | 
with 5-ft. driving wheels. Steam is taken from the 
base of the blast-pipe, so as to avoid taking up heat 
from the smoke-box. 

Class No. 21, that shown by Fig. 2, was designed 
by Mr. J. F. M‘Intosh, the locomotive superintendent 
of the Caledonian Company. They have 5 ft. 9 in. | 
coupled wheels, with a trailing bogie. The cylinders | 


| 


are larger than those of the No. 3 class, being 18 in, 


























Particulars of Condensing Engines with Side Tanks. 
j | 
» So jh 25 [8 S 
Bes © |g.cf 6° 
ZR 24 Zach || veo 
— Subse eseys| osty 
oe. Olek, 2 9| SRF°2 
Saeco es 
g te oo 
eke o8si kh ~8 
e828 e828 <3 
Boiler. sq. ft. | 84. ft. &q. ft. 
Tube heating surface 984.6 9814.6 984.6 
Firebox ‘so 111.16 | 111.16 | 111.16 
Total a 1095.76 | 1095.76 | 1095.76 
Firegrate area 17 17 17 
Ib. per | Ib. per | Ib. per 
8q. in. &q. In. €q. In. 
Working steam pressure .. 150 150 150 
Barrel (Steel). ft. in. ft. in. ft. in. 
Len om oe ‘e 10 0 10 0 10 0 
Mean outside diameter .. 4 4} 4 4} 4 4} 
Thickness of plates = 0 0; 0 OY; 0 0% 
Height from rail to centre 7% 7 7 3 
Firebox Shell (Steel). 
Length outside .. —e 6 5 5 5 5 5 
Width ,, - = 4 0 40 40 
Thickness of plates oe oe 0 08 0 08 0 0§ 
Depth below centre line at front 5 6 5 6 5 6 
* ” » back 5 0 5 0 5 0 
Firebox (Copper), 
Length inside at top “ 4 5s 4 5t 4 5t 
oe » bottom .. 410.,| 4 10), 4 10,% 
Width a top 7 3 6; 8 6; 3 6; 
os »»  bottom;.. 3 5} 3 53 3 5} 
Depth » front 6 5 6 5 6 5 
- * back .. a 5 1l 611 6 11 
Height inside above centre line.. 011 011 011 
Thickness of plates am eo» 0 0% 0 Of. 0 OP, 
PS tubeplate at tubes..| 0 1 Oo 1 01 
7 ” bottom) 0 0§ 0 08 0 08 
Mean pitch of copper stays 04 04 04 
Diameter me i 01 01 01 
Tubes (Brass. 
Number ‘ae . ee 224 224 206 
External diameter .. 1g in. 1§ in. 1} in. 
Thickness ; 10 and 11 | 10 and 11 | 10 and 11 
L.W.G. LW.G. LW.G. 
ft. in. ft. io. ft. in 
Length between tubeplate: 10 4 10 4 10 4 
Centretocentre .. oe 0 23 O 28 0 2% 
Frames (Steel). 
Length inside buffer plates 80 0 80 10 27 9 
Thickness of plates ; 01 01 01 
Distance between .. ee 28 pe Se | | 4 1} 4 3} 
Front end to bogie pin centre .. 41l 
Bogie pin centre to driving axle 
centre be oe ‘a --| 910 
Driving axle centre to trailing) 
axle centre me as zt ee 
Trailing axlecentretobackend 6 3 | 
Front end to leading axle centre | "" | 6& 8 
Leading axle centre to driving 
centre - oe os ee 7 6 
Driving axle centre to bogie pin 
centre os os ae oe 11 9 
Bogie pin centre to back end | 6 4 
Front end to leading axle centre “ry 5 3 
Leading axle centre to driving | 
centre oe oo oo * ee | 7 6 
Driving axle centre to trailing 
centre oe oe ee =e ee | ee 8 9 
Trailing axle centre to back end - ss 6 3 
Total length over buffers ..| 82 10} 33 8} 80 7} 
Cylinders. 
Diameter... oe 5 18 1 6 
Stroke.. os oe 2 0 ee ee 
Centre to centre .. | 28 23 28 
Wheels, Diameter on Tread. | 
Bogie .. * se * “| 3 2 3 3 
Leading es 5 9 4 6 
Driving E 0 5 9 4 6 
Trailing a 5 0 4 6 
Wheel Base. 
e.. eo ee 6 0 5 6 
Fixed .. 9 0 7 6 16 3 
Total .. *§ os 21 10 20 | 1 8 
Weight in Working Order, tns. ct. qr.|tne. ct. qr./tns. ch. qr. 
‘ogie .. ee oe oo -|16 9 0; 21 6 1 | 
Leading e e is 15 0 0/16 6 8 
Driving ‘. os oe --| 18 7 2/1710 8| 1614 0 
Trailing oe eo ee oa 280 3 PP 1613 38 
Total weight in working order ..| 50 6 3/ 5316 0 | 4914 2 
Water capacity .. - ..| 1000 gals. | 1000 gals. 1000 gals. 
Coal capacity without heaping .. — 10ct.| 2tons | 2 tons 








in diameter by 26 in. stroke. The condensing pipes 
are taken from the top of the blast pipe clear of the 
boiler tubes and discharge into the tanks through 
a series of oblique perforations which throw the 
steam against the water. In the case of No. 3 class 
there is the usual annular jet, and the new arrangement 
gives a more efficient condensation. The pumps of 
No. 21 class were designed for low internal water 
velocities, and are fitted with an automatic air feeding 
arrangement connected to the air vessel for reducing 
the shocks due to the high speed of the train. 
Although these engines were built 12 months ago, only 
one or two of them have been at work since that time, 
and they are doing excellent work. 

The No. 29 class (Fig. 3) were built principally for 
working mineral trains, but are fitted with Westing- 
house brake to enable them to work passenger trains 
if required. They have cylinders 18 in. in diameter 
by 26 in. stroke, with 4 ft. 6 in. coupled wheels, and 
are very powerful locomotives. The condensing appa- 
ratus on these is similar to No. 21 class. 

The other details and dimensions are given in the 
annexed Table. 





INDUSTRIAL NOTES. 


Tue state of employment throughout the country, 
as disclosed by the returns sent to the Labour Depart- 
ment of the Board of Trade, has varied very little 
from that of the B wpticnnes month. The reasons are 
obvious ; the period covered is that which has become 
the holiday season of all who can find the means to 
spend a few days at the seaside or in the country, a 
practice no longer confined to the few, but enjoyed by 
the many. It is convenient, too, that the workers’ 
holiday season should correspond to some extent with 
that of their employers, because the latter are thereby 
relieved of some anxiety with respect to the works, 
The general summary states that employment continued 
good in nearly all trades, and compared favourably with 
that of a year ago. The 110 unions reporting had 
an aggregate of 429,621 members, of whom 14,592, or 
3.4 per cent., were reported to be unemployed, as 
compared with 3.1 per cent. in the previous month. 
But a year previously the proportion was 5.2 per cent, 
in the 87 unions, with a membership of 393,001. The 
larger number now reporting is a better index of the 
state of trade than the smaller number of rather select 
unions, as the 23 newer unions included represent 
more fluctuating industries. The curve line of the 
chart has kept just above 3 per cent. of unemployed 
for five months, but never touched that level; in 
August it rose a trifle above that line. The detailed 
figures show that in 66 unions, with 283,266 members, 
the number of unemployed was under 3 per cent. ; in 
14 unions, with 50,569 members, over 3 and under 5 
per cent. ; in 14 unions, with 35,034, between 5 and 7 
per cent. ; in 10 unions, with 55,032 members, between 
7 and 10 per cent.; and in six unions, with 5720 
members, over 10 per cent. out of work. The 
diminution of those having over 7 per cent. of un- 
employed is the great encouraging sign of better con- 
ditions of trade. The total having above 5 per cent. 
out of work was 30 unions, with 95,786 members. 
Still, it is a large army of workers to be idle-—14,592 
out of 429,621. 





Employment in the coalmining industry was better 
than it was a year ago, or than in the month previous. 
At pits employing 361,660 persons, the average time 
worked was five days per week, whereas in the previous 
month it was 4.83 days, and in the same month last 
year 4.71 days. The proportion of unemployed miners 
in Durham and Northumberland was 1.3 per cent. in 
the month, as compared with 1.4 per cent. in the pre- 
ceding month. At the same period a year ago it was 
2.7 per cent., so that there is certainly more activity 
in the coal trade, and that, too, with a much larger 
output. The consumption in trade and manufactories 
has increased, and now comes the demand for house- 
hold purposes, so that for a time, at least, there is a 
prospect of continued activity. 

In the ironstone mining industry employment con- 
tinues to be good. The number employed is equal to 
5 per cent. more than a year ago, The returns from 
126 iron mines and open workings, employing 16,277 
persons, show that the average time worked was 5.62 
days per week, as compared with 5.60 days last year 
at the same date. The high average of time worked 
speaks well for the character and regularity of the 
men, as well as for the general activity in the iron 
industries, 

There was less activity in the pig-iron industries 
than in the previous month, but it was very consider- 
ably greater than a year ago. The ironmasters in- 
cluded in the returns had 343 furnaces in blast, em- 
ploying 20,973 persons, or 33 more furnaces and 
1580 men more than a year ago. But there was a 
falling eff to the extent of five furnaces, and of 159 
men from the preceding month. This fact probably 
points rather to — and stoppages for conveni- 
ence, than to any falling off in trade activity. In the 
steel trade there was a slight increase in activity ; at 
122 works the total employed was 34,516, as compared 
with 30,806 at the same date last year, and 95 more in 
employment than in the previons month. At the 
puddling furnaces and rolling mills employment has 
improved. At 86 works, 18,061 were fully employed, 
or 566 more than in the previous month, and 776 more 
than a year ago. The tinplate trade is improving, the 
number of works in operation being 311, as compared 
with 308 a month previously, In all those works the 
outlook is better, with no real indication of any reduc- 
tion in activity. 





Employment in the engineering and kindred trades 
shows a slight falling off, the percentage of unemployed 
union members being 2.4 in the month, as compared 
with 2.1 in the preceding month, But at the same 
date last year the proportion out of work was 5.4 per 
cent. It is, however, more than probable that the 
slight increase of men out of work was due to other 
causes than any curtailment of activity. In the ship- 
building trades there was a much larger increase of 
unemployed members, the proportion rising from 7.5 
to 8.2 per cent. At the same date last year the 
ratio was 11.8 per cent, The proportion out of work 
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in the shipbuilding industries is very serious, for what 
with the naval works going on, and the activity in the 
mercantile marine, we can scarcely expect to have any 
very great increase in the number of vessels under 
construction, on the average, The men look to limita- 
tion of apprentices, and to the prohibition of overtime, 
as the remedies for such a state of things. Whether 
wisely or unwisely, we cannot wonder. 

The building trades continue to be busy, very —_. 
we may say. The proportion of unemployed was only 
1.1 per cent., in the previous month only 1.8 per cent., 
and at the same period last year only 1.8 per cent. The 
wood-working and furnishing trades are almost equally 
busy. The proportion of men unemployed in the 
unions was only 2.1 per cent., in the month previous 
2.0 per cent., and last year at the same date 2.4 per 
cent. Such continuous activity is almost phenomenal. 
The glass trades are hardly so good, the proportion 
out of work having rising from 11.8 per cent. to 13.5 
percent. The trade is very depressed generally. 





The leather trades have improved, the proportion 
out of work being 3.7 per cent., as compared with 4.9 
per cent, in the previous month, but: in 1895 the pro- 
portion was only 2.4 per cent. In the boot and shoe 
trades employment is rather slack in most centres. In 
the clothing trades employment is generally fair, but 
in the bespoke branches rather slack. 

In the textile trades employment is fairly good both 
inspinning and weaving, in cotton and woollen. But 
the hosiery trade has declined somewhat, and so has 
the worsted trade. On the whole, the reports are 
fairly encouraging, and the season of the year is still 
favourable, 





The total number of fresh disputes during the month 
was 90, involving about 13,000 workpeople. In the 
month previous there were 85 disputes, affecting about 
20,000 workers, At the same period last year there 
52 disputes, involving about 43,000 persone. The 
number of disputes had increased, but the number of 
persons affected was fewer. Of the total, no fewer 
than 35 were in the engineering branches of industry 
and in the shipbuilding trades, 17 in the mining in- 
dustries, 14 in the building trades, 11 in the textile 
trades, five in the metal trades, two in the clothing 
trades, and six in miscellaneous industries. Old and 
new disputes to the number of 73, involving about 
17,000 workers, were settled. Of that total 36 dis- 
putes, affecting 9000 persons, ended in favour of the 
workpeople ; 21 disputes, affecting 3500, in favour of 
the employers ; in 10 disputes there was a compromiee, 
affecting 3000 persons. The final results in the re- 
maining six disputes, affecting 1500 persons, cannot 
at present be definitely classified. 

The changes in the rates of wages and hours of 
labour affected about 23,000 workpeople. Of these, 
22,000 obtained advances in wages, and only 1000 sus- 
tained decreases. The estimated effect of the changes 
was an average advance of Is. 6d. per week in the 
wages of the total number affected. Amongst these 
were 15,000 in the engineering and shipbuilding 
trades, 2000 building operatives, and 2000 tramway 
workers, The decreases were altogether unimportant. 
Very few of the changes were actually obtained by 
strikes, only 2100 persons being in that way involved ; 
one, affecting 450, was settled by a conciliation board ; 
all the others, affecting some 20,000 workers, were 
mutually arranged by negotiation between the parties. 
About 1500 persons had their hours of labour reduced. 
These changes imply more than the mere recital of the 
facts would seem to indicate, for, as a general rule, 
any advance in wages usually affects a larger number 
of persons than those involved. The latter are the 
mere fighters or negotiators, as the case may be, but 
others benefit by the change to a greater or less extent, 
usually to the same extent all round. This factor is 
often lost sight of when estimating the result of a 
labour dispute. Of course, the same is true of a re- 
duction in wages generally, though not invariably. 


The monthly report of the Boilermakers and Iron Ship 
Builders for September is not quite so buoyant in tone 
or even hopeful in character as some that have pre- 
ceded it of late, but still signs of encouragement are 
not wanting. The address was written before the 
dark cloud on the Clyde had passed away, when there 
was almost a probability that 18,000 men in the engi- 
neering branches would be locked out. There is an ex- 
pression of regret that so small a matter should have 
nearly resulted in so great a catastrophe. The report 
states that the orders for mercantile work have not been 
so plentiful of late, but reference is made to a possible 
order for two war vessels for the Spanish Government, 
and hopes are expressed that they will be built here. 
A report is mentioned of orders for two Japanese 
vessels of 3500 tons each for the Clyde, and of four 
other steamers for the north-east coast by the same 
syndicate, but the report is treated as a rumour as 
yet. There is a slight falling off on the Tyne, but 
some little speculation has helped to make up for 
any decrease of orders. It is said that never before 
was there so much Government work in five of the 





great shipbuilding yards on the Tyne as now. Refer- 
ence is made to the second advance in wages conceded 
at Belfast and on the Clyde, of ls. per week in time 
rates, and 5 per cent. on piece-work. The only dif- 
ference arose as to the date from which the advance 
was to reckon. The men desired it to be from the 
first week in September, the employers from the first 
week in December ; the men agreed to compromise the 
matter by fixing the first week in November. The 
total number of members in benefit was 5528, of 
whom 1055 were sick, and 475 on superannuation ; 
3998 were unemployed, of whom 2784 were on dona- 
tion. The percentage unemployed was 9 per cent., a 
very high proportion under all the circumstances of 
the present state of trade. The votes of the members 
have been taken for a superannuation levy, and it was 
carried by 1171 majority, but the numbers were rather 
closer than was desirable, for the ayes were 12,823, 
noes 11,652; total voted, 24,475, 


The report of the Associated Blacksmiths states 
that trade was not so good at Port Glasgow, 
Greenock, and Dundee at the time of writing, and, 
further, that there was no sign of immediate im- 
provement. But probably the settlement of the engi- 
neers’ dispute has changed the situation. This was 
really anticipated, for the report says ‘‘ trade is at 
present very good, and will continue so if an intel- 
ligent solution is found for the difficulty overhanging 
the engineering industry.” That solution has been 
found. Then comes the record of wages movements 
on the Clyde and at Belfast, the second advance. At 
Paisley the arrears of the advance have been paid to 
the men. At Edinburgh and Leith the second instal- 
ment of the advance has been paid, except at one 
firm ; at Dundee also, with the exception of one firm. 
At Port Glasgow there has been a delay, but a deputa- 
tion was sent to the firm to negotiate. At Govana 
reminder from the general secretary brought a favour- 
able reply. At Barrow the advance has been given. 
At Troon an arrangement was made as to the date of 
the advance, and the members of the branch agreed. 
At Barrow a legal question arose out of the strike, 
and 21/. damages were awarded against the men for 
threatening to strike unless a man was discharged. 
The men thought of appealing, but the solicitor 
thought the case was not quite good enough for an 
appeal, though the judge of the county court rather 
favoured it. The men, however, denied that they 
threatened to strike unless a particular man was dis- 
missed, but they said that they did threaten in general 
terms that ‘‘the society men declined to work with non- 
society men.” These threats are getting the unions 
into difficulties in various places. There is a decrease 
of idle members this month. 


In the Lancashire districts the state of trade continues 
to be generally satisfactory in all branches of engineer- 
ing. All departments are well supplied with work, and 
especially so machine tool makers, locomotive builders, 
stationary engine builders, and machinists. All the 
general branches are also well engaged ; indeed, it has 
been long since there was such activity. Thisis borne 
out by the state of employment. For example, in the 
Manchester and Salford district, with 23,059 union 
members, only 469, or 2 per cent., were stated to 
be unemployed, a slight increase over the previous 
month, but due entirely to the holiday season. Limited 
to the engineering trades alone, out of 8804 members, 
only 147, or 1.7 per cent., were unemployed, just 11 
more than in the previous month, in spite of the holi- 
days. In the Oldham district, with 2130 union mem- 
bers of engineering branches, only 30, or 1.4 per cent., 
were idle, being less than in the previous month, In 
the Bolton district only 13 out of 1800 members were 
unemployed. In the Barrow district all are in 
work, with night shifts as a rule. In the Liverpool 
district, taking both sides of the Mersey, things were 
not quite so good as at the places above mentioned. 
but there is little to complain of. At Blackburn, 
Burnley, Bury, all branches of engineering are busy. 
The same may be said of all the other districts, with 
scarcely an exception. There is, however, just aslight 
cloud above the horizon. The demand for an increase 
in wages is not quite well received by the employers. 
But no absolute refusal has been given. Meetings have 
been held, and the feeling seems to be strongly adverse 
to the claims of the men. However, there does not 
appear at preeent to be any real danger of a serious 
dispute. It is thought probable that some mutual 
arrangement will be made whereby a stoppage will be 
averted, 





In the Wolverhampton district an active business 
tone prevails in all branches of the iron trade. Order 
books are well filled, and the requirements of finished 
iron for home consumption go on increasing in volume. 
Export firms are offering heavy covenants for hoops, 
bars, tube strip, and galvanised sheets, but makers are 
holding back, being unwilling to accept the terms. 
An advance of 2s, 6d. per ton is being asked for the 
qualities of iron in leading demand, and prices are 
very firm all round, There is an improving demand 





for best bars, though prices remain unaltered. Sheets 
are in great demand, and renewals of expiring con- 
tracts, on the some terms, are being refueed. All 
branches of the steel trade are busy; there has been, 
indeed, a glut of orders. As the state of trade is in 
crude and finished material, so it is also in the engineer- 
ing and other branches connected with the iron and 
steel industries. Employment is plentiful, and much 
overtime is being worked. All the constructive 
branches are busy. Mills and forges are working 11 
and 12 turns a fortnight, and all the steel smelters 
are fully employed. In spite of the great output, 
there are no stocks of any magnitude on hand. 





In the Birmingham district steady progress and a 
firm tone are the distinguishing traits in the iron 
trades generally. The only exception is in the sheet 
rolling branches, which are said to be somewhat de- 
pressed. In all the engineering branches there is 
plenty of work, much overtime being worked in very 
many cases. In the cycle, steel tube, and small arms 
and ammunition branches all classes of workmen are 
well employed. At Coventry the cycle-makers are so 
busy that the men are working from 6 a.m. till 10p.m., 
or 16 hours per day, less meal-times, nearly equal, if 
not quite, to nine days per week. 





The dock authorities of London have rejected 
the dockers’ demands in the following form: ‘1. That 
this association declines to entertain the proposals 
made in the circular. 2. That the members of this 
association continue to adhere strictly to the terms of 
the Mansion House agreement of September 14, 1889, 
and will strenuously resist any departure therefrom.” 
The next move remains with the dockers. Mean- 
while meetings are being held, organisation is taking 
— or is supposed to be taking place, for a struggle. 

ut all the preparations are not on one side. There is 
activity on the part of the Shipping Federation, as 
well as the Dockers’ Union. The dockers have also 
- hand the affairs at Antwerp, Hamburg, and other 
places. 





The building operatives of Leeds have been earning 
an unenvied notoriety of late by their labour disturb- 
ances, ill-treatment of non-union men, and injury to 
property. A shop where some alterations were being 
made was wrecked, and some labourers were injured. 
At Nottingham the plumbers’ strike threatens to end 
in a lock-out of the whole of the building operatives, 
to the number of some 5000 men. The trade is busy, 
rebuilding and repairing going on extensively owing 
to the extension of the Manchester, Sheffield, and 
Lincolnshire Railway. The men are consequently 
pretty confident of ultimate success, 

Matters remain about the same as regards the miners 
of Scotland. The coalowners refuse to budge, except 
in one instance, where 6d. per day advance has been 
conceded. The men urge a limitation of output asa 
means to bring about an advance. But a limitation of 
— means a further limitation of wages, while the 
coalowners would reap the benefit of any advance in 
price. The English federation seem to be taking little 
part in the dispute. Altogether the state of affairs 
appears to be in a muddle, 





SAND ON PIG IRON. 
Sand on Pig Iron and its Avoidance.* 
By Mr. H. D. Hisparp, Highbridge, New Jersey. 

Ir any epolony or reason is needed for presenting a 
paper on this subject, it is to be found in the con- 
tinually increasing demand for sand-free pig iron for 
the basic open-hearth steel process, and in the numerous 
plans proposed and tried for reducing labour in the 
production of pig iron, some of which have the avoidance 
of silica on the pig as a secondary aim. : 

Thequestion was te upon the writer’s attention several 
years ago by the difficulty of obtaining a supply of suit- 
able pig iron for use in the basic open-hearth steel furnace. 
In the consideration of the matter the apparatus for cast- 
ing pig iron described in this paper was devised, and it 
became evident that a great reduction of labour about 
the blast-furnace could be effected by the use of a me- 
chanical casting appliance, and also that sand-free pig 
would be desirable in other lines of consumption. 

Labour-saving devices have hitherto covered the whole 
field of operations involved in the production of steel from 
ore, with the exception of casting and handling pig iron, 
and this may now be done, and the iron kept free from 
sand at the same time, i 

As is well known, sand is, chemically speaking, chiefly 
silica, ‘Let us consider its behaviour and treatment in the 
following lines of consumption, taking up the question 
from the producers’ side later : 

1. The basic open-hearth process. 

2. The Bessemer process, 

3. The puddling process. 

4, The foundry. 

5. In general. 

1. The Basic Open-Hearth Process.—In the operation of 
this process the most troublesome and destructive agent 
met with is silica in the furnace. It causes trouble by 


* Paper read before the Iron and Steel Institute, 
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cutting and destroying the bottom, and by preventing, or 
at least retarding, the removal of phosphorus from the 
metal when present in considerable quantities. It is in- 
troduced in the form of sand sticking to the pigs from 
the sand bed in which they were cast, and is also formed 
in the furnace by the oxidation of the combined silicon in 
the iron. Experience shows, however, that the evil 
effects of the latter, especially in cutting the bottom, are 
not nearly as marked as in the case of the sand on the 
pigs. Most of the combined silicon is oxidised to silica 
after the charge is melted, when the bottom is not exposed 
to the action of the slag except along the slag line at the 
surface of the bath. In the slag itself, where the silica 
is all collected, itis diluted by the excess of basic matarial, 
and its corrosive effect practically neutralised. The sand 
on the pigs, on the other hand, begins the destruction of 
the bottom as soon as brought in contact with it at a 
sufficiently high temperature, which is early in the 
history of the heat. The motto of the basic open- 
hearth steel melter should be, ‘‘ Beware of silica.” 
With great relief he would miss the 1 to 3 per cont. 
of sand commonly found on commercial pig, were it only 
absent. 

If those working this process claim that they can 
operate successfully with common sand pig, then it may 
be said that by using clean pig the limit of combined 
silicon permissible in the iron is raised so as to include 
nearly all grey iron made, as far as that is concerned, 
and the special manufacture of basic pig will be reduced 
to the ons condition of casting common grey foundry or 
mill iron in clean iron moulds. This will do away with 
the trouble from high sulphur in the low silicon pig now 
especially made for basic open hearth work, aad will also 





sometimes exceeds 3 per cent.* This amount, over 1} 
per cent., is sold as iron, and is present to cause trouble 
and expense to the consumer at every turn. 

The cost of getting the sand to the cast-house borne by 
the blast-furnace is exceeded by that of handling and 
disposing of ib and its products afterward borne by the 
consumer. 

Pig iron cast in ordinary stationary chills is only half 
cured of sand, as the chills always have quite a lot of 
sand in them before running in the iron. Only dumping 
moulds or an equivalent will insure clean pig free from 
sand. From them everything is dumped out. 

To is thought that producers of pig iron will find this ap- 
paratus for casting pig interesting, because of the saving it 
strives to effect in plant and also in the labour of casting 
and handling pig iron. The pigs are not touched by hand, 
and the labour of making up the sand-pig beds is entirely 
avoided. One cast-house only is required for a whole 
furnace plant, and consequently the cast-house now found 
at each furnace may be dispensed with. 

The great saving comes, however, from doing away with 
labour. Ib is estimated that two crews of 10 or 12 men 
each can cast, cool, and ship 1000 tons per 24 hours with 
one turntable. More than this would require additional 
tables. The operation of the turntable and tipping 
moulds is simple, and readily understood by reference to 
the accompanying illustrations. 

The iron is run from the blast-furnace into 20.ton ladles, 
which are hauled to the cast-house, and cast in succession. 
The moulds, corresponding to the ordinary pig beds, are 
mounted in series on pivoted frames. Each of these 
frames carries two or more series, so that when the 





moulds are empty they balancs each other, and there is 


Fig. 4. 


not actually, be cut down when the usual daily tons of sand 
arenot weighed up as iron. Producers of pig iron who con- 
sume their own product have not the advantage of selling 
sand for iron. 

From the foregoing, consumers may be able to esti. 
mate for themselves the advantage they would have 
could they obtain a supply of sand-fres pig. The cost 
of making iron moulds for. the turntable is not great 
with ladies of molten iron constantly at hand. [It 
will only be that of moulding, the broken moulds being 
available for use as pig iron. With a good mechanical 
system of casting, less scrap and fins will be made. The 
small pieces of iron are lost in transit, or buried beneath 
accumulations of sand in the metal yard, For cooling the 
metal after being cast, air is of course the cheapest agent, 
but, it being rather slow, water when cheaply furnished 
is preferable, because of the timeit saves, It also reduces 
the number of cars and track room needed. 

Probaby the iron from each ladle will be found to be 
more uniform in composition than is usual in the metal 
as it flowsfrom thefurnace. This, if so, will greatly facili. 
tate sampling, as only one pig need be broken, or sample 
be taken for analysis. Each ladle of 20 tons of iron would 
naturally make a carload. At the time it is filled from 
the furnace, the metal would ba fairly homogeneous, and 
though there would be some stratification on standing, it 
would be easy to take a sample from each ladle which 
would represent the carload. 

Desulphurisation is favoured by holding the iron molten 
in ladles if manganese be present, and probably in any 
case. On the car receiving the pig is a framework 
cradle for removing the pig when cold, a crane 
being us2d to handle it, and transfer its load to shipping 













































render useless the 14 per cent. of manganese sometimes 
put in basic pig with the especial object of the removal of 
sulphur in the blast-furnace. This manganese is practi- 
ca)ly all wasted in working the process. 

To avoid the sand and silicon difficulty by blowing the 
metal in an acid-lined Bessemer converter, after melting 
in a cupola, may be effective, but it is expensive and use- 
less. The increased output can be more than met by pnt- 
ting the cost of the Bessemer plant into additional melt- 
ing furnaces. The operations of the plant would then be 
— and the different parts more independent of each 
other. 

In the acid open-hearth process, a little sand is some- 
times a good thing to introduce to satisfy chemically the 
hasic oxide of iron inevitably formed in melting scrap. 
Spill it need not ba paid for at pig-iron prices. 

2. The Bessemer Process.—In the Bessemer process, 
both acid and basic, the sand is removed from the pig 
when it is melted in the cupola, and for this reason causes 
no trouble during conversion proper. But in the cupola it 
calls for increased consumption of limestone, and the slag 
caused by the two ingredients carries off some 15 per cent. 
of iron, and must al:o be melted, causing extra consump- 
tion of coke, while the cupola lining suffers from the 
eroding action of the slag. Furtber, the slag must be 
disposed of after it has left the cupola. Each of these 
items costs money. 

3. The Puddling Process.—In the puddling or boiling 
process, which is commonly, if not universally, practised 
as a basic process, the presence of silica in the furnace is 
very undesirable. It cuts and wastes the fix, and hinders 
the elimination of the phosphorus, thus lowering the 
quality of the iron procuced. By using iron free from 
sand, less ore and fix are consumed per ton of product, 
and, as a result, fuel and time are cut down and the 
quality improved. 

4, The Foundry.—In foundry practice sand-free pig is 
desirable for the same reasons as in the Bessemer pro- 
cess. To one familiar with them fractures of iron cast in 
chills give an accurate idea of their relative hardness, 
which can by no means be said of sand pig, in which the 
grain is influenced by the rate of cooling, usually checked 
as much as possible by a liberal application of sand. Of 
course, the fracture will appsrently show the iron to be 
very much harder than if cast in sand if the observer is 
unacquainted with the fractures of irons cast in chills, 
but a little experience will teach what to expect in the 
castings from a given fracture of the pig, and the foundry- 
man would soon be better off in this respect than he is 
now. Remelting puts the iron in a normal condition. 
The percentage of the chemical elements which enter into 
its composition. and on which its adaptability to its use 
depends, are unchanged. 

5. General,—In general the consumer buys a lot of 
worse than worthless sand instead of iron. The allowance 
of 1} per cent. now made does not nearly cover it, though 
if made large enough to do so the case would only be half 
cured. Some blast-furnace managers seem to seek the 


varieties of sand (not to say gravel) which will stick 
most abundantly to the pig, and the amount they get on 
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no tendency for the frame to turn on the pivots. But 
when the top mould series is filled the frame is top-heavy, 
and so will, when permitted, turn over, and discharge the 
pigs on the car standing below. 

_ These frames carrying the moulds are mounted radially 
in a turntable which revolves, and so brings the mould 
series successively into position for filling. They are 
tilled on one side, and dumped on the other side of the 
house when the table has made half a revolution. On 
dumping, a cold series of moulds is brought to the top 
ready for filling. The pigs are dumped while still red- 
hot, and, striking suitable projections on the car, are for 
the most part broken from the sow by the fall, which also 
breaks the sow into pieces; but men must be ready with 
sledge and bar to supplement such action in case some 
still remain not broken off. 

The proposed methods of making pig iron free from 
silica, by casting it in a bed of ore or roll-scale, are not 
feasible. The expense will be greater than now, and the 
cure only half effected, as silicious material is carried 
about on the feet of the workmen, blown in from without 
by the wind, and out of the furnace by the blast, the slag 
being silicious. Labour in this case will not be lessened 
atall, Further oxide of iron sticking to the pig would 
tend to unfit it for some purposes, notably in the 
foundry, where it will, by oxidising the silicon in the 
cupola, make the iron harder. The pig iron output of 
blast-furnaces and yield of the ores may apparently, but 





* Since writing the above I have heard of a case where 
the chemist of a great iron-producing firm was commis- 
sioned to find a sand which would stick in the largest 
possible proportion to pig iron. He did it. Another 
steel works’ manager assures me that at the blast-furnaces 





connected with their works they used to get over 4 per 

















cent. of sand on their pig. 








cars. By means of suitable tracks, water-cooling ap- 

pliances, cars, cranes, engines, &c., all the pig from a 

large plant of furnaces may be cast, cooled, and loaded 

wd ee" at one point without a pig being touched by 
and. 

Following is an estimated cost of the use of sand for 
casting pig, ard of the saving which would result from 
the use of this apparatus : 

Cost to Producer. 


Dols. 
Making up sand pig beds per ton 0.10 
Carrying and loading pig per ton... 0.15 
Sand per ton, 2} per cent. ... os 0.02 
0.27 
Cost to Consumer. Melting in Cupola. 
Assumed average freight on sand per ton 
of iron CS ae ae re 
Unloading and charging 001 
Limestone to flux... 0 03 
Coke to melt ... en oe 0.02 
Disposing of 100 Ib. of slag a .. 008 
Loss of iron in sand and transit ... ~ wel 
- slag, 15 per cent. in 100 lb. 0.08 
021 
Total até 0.48 
Deduct. 
Moulds... eu eee 0.07 
Labour... 0 06 
Supplies ferries 0 02 
Wear and depreciation 0.03 
Total 0.18 
“ 0.30 


Net saving to consumer 
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‘ 3NGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPitepD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
umber of views given in the Spectfication Drawings is stated 
ss “a 3; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
dc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O 

ale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. é 

The date of the advertisement of the 'p of a ip 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement 4 the acceptance of a complete specification, 
give notice at the gered oo of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


18,485. A, Shuttleworth, F. Shuttleworth, and R. 
Gamble, Lincoln. Thrashing Machine Beaters. 
[3 Figs.) October 3, 1985.—Thrashing machine drums have been 
constructed with beaters of various kinds. One usual construc- 
tion is with wooden beater bars having two surfaces at an obtuse 
angle to one another, these surfaces being faced each with a 
separate metal plate, one being plain and secured by ordinary 
gcrews to the wooden beater bar, the other plate being formed 
with diagonally arranged ribs, and being secured to the wooden 
beater bar by bolts arranged in line with one another, and with 
other bolts used to fasten the wooden beater bars to the drum 
c2ntres, The bolts used to fasten the ribbed plates to the wooden 
beater bars have had to be made with heads having portions of 
ribs thereon to supply the places of the portions of ribs removed in 
forming through the ribbed plates the necessary holes for the 
passage of the securing bolts. This construction is not satisfactory. 
Now, according to this invention, the entire metal facing, includ- 
ing both the plain portion and the ribbed portion, is rolled in one 


lot, 














piece, and the improved metal facing thus constructed is secured 
to the wooden beater bar by bolts arranged at an angle to the bolts 
whereby the wooden bar is fastened to the drum centre. The 
bolts that fasten the metal facing pass only through the plain 
part of that facing and diagonally through the wooden beater bar. 
By this improved construction the ribs of the metal facing forming 
the thrashing surface are left entire and perfectly smooth, conse- 
quently brittle grain is less likely to be split than with beater sur- 
taces formed partly by the ribbed heads of bolts. Figs. 1 and 2 show 
4 portion of a wooden beater bar 1 secured to a drum centre 2 by 
bolts 3, and provided witha metal facing which, according to this 
invention, comprises a piain part 4 and aribbed part 4a roiled in 
one piece and secured to the bar 1 by bolts 5 that pass only 
through the plain part 4 of the facing and diagonally through the 
beater tar 1. Fig. 3 shows one of the improved metal facings 
secured by bolts 5 toa rolled steel beater bedplate 6 which is 
attached to the drum centre 2 by other bolts 3. (Accepted 
August 19, 1896). 


ELECTRICAL APPARATUS. 


17,525. C. Kellner, Vienna. Electrolytical Manu- 
facture of Bleaching Liquid. [1 fig.) September 19, 
1895,—Tais invention relates to a method of electrolytically manu- 
facturing bleaching liquid having a high percentage of active chlo- 
rine, whereby the repeated use of one and the same electrolyte solu- 
tion for the bleaching process, which is troublesome, is rendered 
unnecessary. The method consists in repeatedly and rapidly 
passing the electrolyte through the decomposing cells, and con- 
tinuously abstracting, by means of cooling apparatus, the heat 
produced by the work of the current and by the reactions that 
take place during the process. According to this invention the 
decomposition is effected only up to a slight degree (about 005 
per cent. of chlorine) during each passage of the electrolyte 
through the apparatus. The electrolyte is then cooled, after- 
wards passed a second time through the decomposing cell, and 
then again cooled, this succession of decomposing and cooling 
operations being continued until the desired concentration (say 
about 1.5 per cent. of chlorine = 15 grammes per litre) is attained. 
The figure represents by way of example an apparatus for carry- 
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ing out thisinventiun. A isa reservoir containing an 8 to 10 per 
cent. solution of electrolyte (preferably sodium chloride). By 
means of a pump P and a pipe 5 this solution is passed in a con- 
stant stream through the decomposing cell Z, and thereby becom- 
ing partly enriched with fage chlorine. The solution flows through 
& pipe 1 back into the reservoir A, in which there is situated a 
cooling apparatus K of avy suitable construction. Tais circula- 
tion of the electrolyte is continued until the solution shows the 
desired percentage of free chlorine, whereupon the pipe 1 is 
closed, and the contents of the reservoir A are discharged through 
the cell Zand the pipe 2 intoa receptacle B, to be utilised in a 
similar manner to a solution of chloride of lime. The operation of 
the apparatus may be arranged to be continuous, by allowing 
fresh electrolyte to flow constantly from a receptacle C (indicated 
in dotted lines) and through a pipe 3 into the suction pipe of the 
Pump, and allowing a corresponding quantity of strong solution 
'o flow from the pipe 1 past a valve and through a pipe 4 (indi- 
ge a dotted lines) into the storage vessel B. (Accepted August 
, 1896). 


U.S.A). Dynamo-Electric Machines, and Methods 
of Compounding them, [5 Figs.] July 7, 1896.—Referring 
to Figs. land 2, A is the base, B, B are the pillars for the bearings, 
Cis the shaft, and D is the pulley of the machine. A ring-shaped 


shaft D. This cylinder O is double-acting, each end charging one 
cylinder ; it is used for supplying air and compressing the charge. 
C4 are automatic air supply valves. E and E' are chambers imme- 
diately below, behind, or at the end of the cylinders A and A’. Ia 





field magnet H is also provided, energised by the field. mag 
coils E, E'. Upon opposite sides of the ring or cylinder are the 
armature coils F, F! mounted upon laminated projections G!. The 
revolving inductor K is provided with laminated projections L, L1, 
which serve to vary the magnetic flux passing through the coils 
F, F! of the two armatures. At I, between the coils E, E!, is the 
magnetic shunt. The two coils are wound in the same direction, 
so that the fluxesin the magnetic circuit (indicated by the arrows) 
will be in the same direction. Fig. 3 illustrates the circuits of the 
machine, together with the means for compounding the two 
circuits, and for regulating not only the output, but the change of 
voltage under change of load, or ratio of compounding. E, E! 
are the field magnet coils, giving the two field fluxes for the 
armatures. F, Fl are the armature coils, those of one armature 
being in quadrature to those upon the other. Tae field magnet 
coils E, E' are respectively supplied with current from the exciters 
e, e', which are machines of the ordinary type, provided with 



































these bers the ignition and explosion of the charge takes 
place. These communicate with the working cylinders A and Al 
by means of orifices e capable of being closed by the mushroom 
valves Fand F!, Gand Gl are the exhaust valves. H and H' are 
annular cylindrical conical vaporising chambers in which the oil, 
when oil is used, and air circulate through pipes A and h', the air 
being forced in through a pipe i? by the pumpC. Under some 
circumstances the compressed air is supplied by tank I. The 
chambers H and H? are heated by the flames of lamps ¢ and 7 fed 
by the tank I' with oil. Oil from the tank I' passes through the 
pipes J and J'to the little nozzlesj and j' in bend in pipesh and A', the 
air from the pump C passing through the pipes A inducing the oil 
to issue in aspray form from the nozzles j and j'. The oil is carried 
to the vaporising chamber H, where it is vaporised by means of an 
oil lamp ¢!, and from thence enters the bottom of chamber E or 
E'. Valves prevent action in the contrary direction. K and K' 
are projecting pins and a on the pistons B and B!. Assuming 
that the working piston B' has just reached the end of its forward 
stroke, the exhaust valve G! opens and allows the exhaust gases to 
escape. The pressure of the air from the pump C at once forces 
the valve F' on toits seat e¢. The gas still exhausting, the piston B' 
continues its inward or retura stroke until it comes near the end. 
In the meantime the chamber E' has been filled by the compressed 
air and gas vapour from the vaporising chamber H!, and has been 
shut off from cylinder A' by the valve F'. The tappet K' now 
strikes the valve F' and pushes it down to the ition shown in 
the right-hand side of the drawing in cylinder A', and at the same 
moment connection is made with the ignition tube L' by means of 
the notch / in the stem of valve F' connecting the ignition cham- 
ber E! with the small ignition duct /!, (The notch 7 is shown in 
the left-hand side where the valve is shown closing the chamber E 
from the vaporising chamber H.) Ignition being caused, and at 
the same time, or just previously to it, the exhaust valve G! being 
closed, an explosion takes place, and the piston B! is caused to per- 
form its working stroke, during which the operation above de- 
scribed will be repeated in connection with the other working cy- 
linder A, viz., the driving out of the residual products of combus- 
tion and the forming of a charge ready for firing when the piston 
hes the end of its instroke. There is always a comp’ 























charge stored up ready for firing, and thus the engine can be auto- 

















regulating resistances 7, 7 in the circuits of their shunt coils S!, 83. 
Tne machines are also furnished with compounding coils S, S', 
and rectifying commutators O, 01, supplied from the transformers 
N, N', having their secondaries connected to the rectifiers by 
collecting rings. Resistances R, R! are respec'ively coupled across 
the series coils for the purpose of changing the ratio of compound- 
ing. The transformers N, N' are of the series type, their 
primaries bein pectively ted in the circuit of the mains 
a, b and ¢, Lamps /, 7 are connected in each of the two 
circuits, while motors M, M', representing diagrammatically in- 
duction and synchronous motors of the two-phase type, are con- 
nected by means of the transformers N2, N° to all of the mains, 
being thus supplied with current of two phases either through 
independent or interlinked windings upon the motors. Vv, Vv’ 
voltmet re indicated, by the readings of which the regulating 
resistances would be adjusted. Ia the machine as illustrated, the 
two armatures are excited by the magnetising coils in such a way 
that both the inductor core and the armature yoke are magnetised 
in a single circuit; the gap or magnetic shunt I is therefore of 
small size, inasmuch as it does not carry the entire magnetic flux, 
but only that due to the difference between the two sides of the 
machine. (Accepted August 19, 1896.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


16,079. F. H. Briggs, Torquay, Devon. Gas and 
Oil Engines or Motors. (4 Figs.) August 27, 1895.—A and 
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Al are two working cylinders, B and B! pistons of same. C is a 








15,031. The British Thomson-Houston Company, 
Limited, London. (C. P. st:inme'z, Schenectady, N.Y., 





ly started without having to rotate the shaft by hand. 
Two explosions are obtained at every revolution. (Accepted 
August 19, 1896). 


16,271. R. T. Glover and J. G. Glover, London. 
Coin Freed Gas Meters. (3 Figs.) August 30, 1895.—The 
ratchet teeth on the periphery of the notched plate, and into 
which a pawl engages, as used hitherto, are dispensed with, be- 
cause the distances between such teeth represent ta sacred 
quantities of a cubic foot, and do not consequently allow the turn- 
ing movement of said notched plate to be limited, so that a less 
quantity may be delivered. According to this invention the pawl 
A is arranged to engage the teeth B of a ratchet wheel C separately 
mounted upon a spindle D, and operated by the notched plate E 
in any given ratio by means of a pinion F gearing with spur teeth 
G cut in the periphery of the notched plate E. An adjustable 
stop H is also used in connection with the delivery orifice of the 
coin pocket in order that it may be set to cause the coin I to be 
discharged at the point corresponding to the given number of 
teeth over which the before-mentioned pawl is required to move, 
said number of teeth being the sum of the fractional quantity of 
gasit is desired to supply. For instance, suppose that the coin 
I is inserted into the money pocket J through the slot K of the 
cover plate indicated by dotted lines, and said coin pocket is 


ig.2. 
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turned to the position shown in full lines, the notched plate E 
will have been moved a distance of 25 notches, representing 25 cubic 
feet of gae, but if it is required to deliver only 244 cubic feet, 
the stop H after loosening the lock nut L is turned and screwed 
out a distance equal to half a tooth, so that the coin pocket J 
can only move a distance of 24} teeth, and then discharges the 
coin I. The stop H can, therefore, be so set as to allow the 
minutest fraction of a cubic foot of gas to pass, and the ratchet 
wheel C by reason of its being so highly geared will prevent any 
back lash of the notched plate E which would tend to nullify the 
minute setting of the stop H. In order that the period of dis- 
charge of the coin from the pocket may coincide precisely with 
the position of the stop H, a spring shutter M may close the end 
of the money tube J, the edge of which, when brought into con- 
tact with the stop, moves the slot N opposite the coin pocket, 
so that the coin may fall through and be discharged at the 
proper instant; or instead of the spring shutter M, a plate M1 
adjustable by screw or other means may be used in conjunction 
with the stop H for varying the point of discharge of the coin. 
(Accepted August 19, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


18,565. C. D. Abel, London. (¥. C. Glaser, Berlin.) 
Appliances or Apparatus for Driving Subterranean 
Tunnels or Galleries. (3 Figs.) October 4, 1895.—Tnia 
invention is more particularly applicable for driving in quicksand 
and in soft or aqueous strata. The apparatus consists of the 
tubular shield D' D2, the rear end of which incloses a short length 
of the lining T of the finished tunnel or gallery, while the fore 
part, which is constructed with a slope, penetrates into the ground. 
The iron lining of the tunnel or gallery consists of separate rings 
and of outward projecting ribs R arranged between these rings. 
By means of the ribs the stiffaess of the tunnel wall is increased, 
and the rear part of the shield casing is guided, leaving annular 
spaces between the lining T and the shield D2 which can be filled 
up with cement through the holes O formed in the rings so as to 
form by these means, in a safe manner, an outer lining of cement 
to the tunnel or gallery. The openings O also enable the annular 
space to be filled up that is left by the tubular shield D' D2 as this 
is driven forward. The shield is divided by the air-tight partition 
N into two chambers I and II filled with compressed air, the outer 
chamber I being inclosed at the rear end by the wall M fixed to 





third cylinder carrying a piston Cl, and forming the pump. This 
is connected by a pusten-red and connecting-rod with the crank- 


the finished tunnel lining, and having an air sluice V, while the 
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other chamber II is closed at the front end by the s‘ep-shaped | 


wall K lying against the face of the working. The driving for- 
ward of the ghield, which is followed by the building-in of the 
tunnel or gallery rings, is effected by the greater air pressure 
existing in the chamber I and by the presses P, which bear on the 
one hand against the ficished lining of the tunnel, and on the 
other hand against the partition N. In order to facilitate the 
forcing forward of the shield in curves, the tubular sides are made 
of two parts D' and D2 which fit together with overlapping spheri- 
cally-shaped surfaces at U, and are adjusted relatively to each 
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other by the extension or shortening of the screws S connected to 
both parts without materially narrowing the internal space of the 
shield, or forming external projections which would interfere 
with the advance thereof. The excavation of the face of the work- 
ing is effected by the openings formed in the stepped face K of the 
shield, which are closed by covers, such excavation being effected 
solely through the horizontal holes so long as there is danger of 
the compressed air escaping. Otherwise the excavation is also 
effected through the vertical openings, the air pressure employed 
being such as to balance the counterpressure of the water or soil. 
(Accepted August 12, 1898). 


RAILWAYS AND TRAMWAYS. 


15,382. A. Palfy, Budapesth, Hungary. Station 
Indicator for Railways. [7 Figs.) July 11, 1896.—This 
station indicator consists of a disc c pivoted ona spindle f in a 
sballow casing ¢, and provided in the centre with a barrel or spring- 
box ) (Fig. 1), and formed at its periphery as a ratchet wheel a. 
The disc c is turned in the direction of the arrow (Fig. 1) by the 
tension of the spring d of the barrel b, a pawl g pivoted to the 
casing and engaging the ratchet teeth a preventing the free 
rotation of the disc c. The pawl g is in connection with a double- 
armed lever h, the one end of which forms the armature of an 
electro-magnet i, the other end of such lever being passed between 
adjusting screws j, and secured to aspring k eo as to limit the 
stroke of the lever h with armature and pawl g. If by passing 
an electric current through the electro-magnet i for temporarily 
exciting the same, the lever A is attracted, and released again 
when the circuit is broken, The disc cis rotated each time the 
electro-magnet is operated to the extent of one tooth, each move- 
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ment of the disc corresponding to one staticn. For this purp2se 
a circular riog-plate m is secured to the disc c by means of 
pins /, such plate m receiving the names of the stations in the 
proper order and in radial direction. The names of the different 
stations are rendered visible in a slot or recess of the cover of 
the casing e (Fig. 8). The disc c can only make one revolution 
each time, a lateral stop o comin® in contact with a stop-pin p 
of the casing, and thus preventirg further rotation of the disc. 
For further operation the = is es b B aps ° oy ary 
sition, for which purpose the one point g' of the pawl @ is jointe 
to the body of the pawl, and controlled by a — g? in such 
manner that the point g' can be moved outwards, but not deflected 
to the inner side, The disc c having made a complete or full 
revolution has exposed the names of all stations on the plate m in 
the slot n, such plate m bearing on its back side the same names 
of all stations, but in the reverse order, so that the device can be 
used for indicating the stations when the train returns on the 
same line. In the latter case it is only necessary to put the disc 
m on the pins ? with the back side to the front. (Accepted 
August 19, 1896). 


16,115. A. Rushforth, Bradford, Yorks. Automatic 
Cou: for Railway Wagons, &c. [6 Figs.) August 
28, 1895.—The drawbar hook A is mount:d in a jaw B by means 
of a fulcrum pin C; the extension rod B! of jaw B passes through 
the headstock D, and is connected to the ‘‘spring buckle,” in 


exactly the same manner as the ordinary drawbar hook at present | 
in use. The drawbar hook A is provided with a link or the like 
E, connected by a pin at F toone end ofarodG. The opposite 
end of the said rod is connected to a bellcrank lever H mounted 
on a bracket J secured to the headstock D. The bellcrank lever 
H is provided with a counterbalance weight W. The ends of the 
drawbar hooks A are formed at an angle, so that they slide past 
cach other upon the wagons being buffered together, and are 
moved in the direction of the respective curved arrows, thereby 
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raising the weights W. As soonas the ends of the hooks A are 
clear of each other, the action of the weights W causes the hooks 
to return to their normal position and automatically engage with 
each other, thereby effectually coupling the wagons without the 
aid of an attendant. In order to uncouple the wagons, the 
buffers are brought together, and on raising the bellcrank lever H 
at X, the link E and rod G are operated, causing the drawbar hook 
A to move in the direction of the before-mentioned curved arrow 
clear of the other drawbar hook, thereby uncoupliog the wagons. 
(Accepted August 12, 1896). 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


15,698. F. O. Prince, London. Furnace Bars. 
{4 #igs.] August 20, 1895.—This invention refers to that type of 
furnace bar having a central tapered web and teeth extending 
laterally therefrom on both sides, the improvement specially re- 
ferning to the shape and arrangement of the lateral teeth, and to 
means for giving motion to alternate bars when required. A is 
the central web which may or may not be rounded on the = 4 
edge as at A’, Fig. 2, and is of somewhat tapered form, The teet 
B are set upon the web A, slanting or inclined towards the bridge 
of the furnace, the front surfaces B' of the teeth facing the 
draught being made straight, while the opposite sides B 2 are ata 
greater inclination, so that the teeth taper from top to bottom. 
Tne tops of the teeth at B2* are rounded on the tapered side B 2, 
terminating in a mere acute rounding or point at B3 on the 
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tapered side B2. The outside edges B 4, Fig. 2, of the teeth are 
shown as extending downwards vertically—although they may 
slant inwardly for a short distance—and then incline inwards 

ly at B5, for the remainder of their depth up to the web A. 
In fitting the bars in the furnace the teeth B interlock for a por- 
tion of their length, but are sufficiently wide apart to leave the 
necessary space for the draught to the fire. To enable the bars to 
be freed without pricking, an arrangement is provided to enable 
alternate bars to slightly moved forwards or backwards ; part 
of a bar capable of being so moved is shown at Fig. 4, C being 
an eccentric or cam keyed on a cross rod or shaft D, and engaging 
a notch or double projection E, on the underside of the bar A, to 
be moved. The rod D is fitted with outside crank handle to enable 
it to be turned, thereby giving motion to the bars. (Accepted 
August 19, 1896). 


14,383. J.Milne, Inverurie, Aberdeen. Bleaching 
and srening and atus therefor. [1 Fig.) 
June 29, 1896.—Hitherto the bleaching or whitening of grain has 
generally been effected by means of sulphurous acid gas either 
on acommon flat kiln, or on a perforated zinc floor under which 
sulphur is burned, both these methods requiring manual labour 
to load and unload the floors, during which loading and uoloading 
the workmen are liable to inhale sulphurous acid gas. According 


formed is carried by a pipe to a fan which blows it one or more 
t'mes through a descending column ofgraip. This kills all moulds 
and microbes, and improves the appearance and keeping quality 
of the cereal. a is a chamber in which the sulphur is burned. } 
is the hopper having at its lower end means for regulating the 
quantity of sulphur used ; and c is the tray or pan into which the 
sulphur is fed by the hopper and where it is burned. d is the pipe 
leading from the chamber a and designed to conduct the gul- 
phurous acid gas, formed by the combustion of the sulphur, into 
the fan d! which draws the said gas and passes it into the lower 
sulphurous acid box e. From there the gas is forced through the 
louvres forming the sides of the box e, through the grain, which 





















































drops down the box or chamber f, then between the louvres 
forming the sides of the grain box /, andthrough the passages y, g 
into the pipes h, h, which conduct the gas to the upper sulphurous 
acid box i, whence it passes through the sides of the box 1, the 
descending grain, and escapes through sides of the box / and the 
passages j, j to the spent sulphurous acid exit k. J is an elevator 
by means of which the grain is lifted to the top of the chamber /. 
m is the horner or polisher, n is the fan, and v a grain overflow 
pipe. The grain box / is kept nearly full when the apparatus is at 
work. The full line arrows indicate the direction in which the 
grain falls, and the dotted line arrows show the path taken by the 
sulphurous acid gas. (Accepted August 12, 1896). 


15,103. E. A. Pellet, Paris. Manufacture of Refrac- 
tory Substance and Apparatus therefor. [3 Figs.) 
August 10, 1895.—This invention relates to the treatment of car- 
bonate of magnesia, for the production of articles of a refractory 
nature, specially intended for use in arc lamps. The carbonate cf 
megnesia is purified as much as possible by subjecting it to a high 
heat for 20 hours; after this the carbonate of magnesia is pul- 
verised, and if not immediately used, must be stored in a dry 
place. The articles desired are moulded from this dry powder 
alone by great pressure in suitable moulds. Afier moulding, the 
articles are placed in a plumbago or other suitable crucible with 

owdered charcoal, and baked in a muffle furnace at as higha 

eat as can be obtained. The heat is brought to its highest in- 
tensity gradually during 12 hours, and kept at the same for 24 
hours, the draught to the furnace being then gradually reduced 
to none at all, and the furnace being then hermetically eealed up, 
the fire is allowed to die out and gradually cool, When cold the 
articles are withdrawn from the crucible and are ready for use. 
The fuel preferred to be used is gas carbon broken into small 
pieces. To economise the heat from the furnace as much as po3- 
sible, the carbonate of magnesia in the first instance is pressed 
into bricks, which are used to build up the walls of the furnace 





for the preliminary purifying. Te figures illustrate the arrange- 
ment of the furnace, in which A is a pit made in the earth, lined 
with firebricks B; C are blocks of compressed carbonate of mag- 
nesia, of which the sides of the furnace are built up; D is a loose- 
fitting cover; Eisa — to support furnace and grate bars F ; 
G is the crucible made with an air-tight cover H; J isa block of 
firebrick for the crucible to rest upon ; K is broken gas carbon or 
graphite. The blocks used in arc lamps are short lengths like 
pieces of carbon pencil. In Fig. 2 the crucible is shown charged 
with the blocks L imbedded in charcoal powder M. In charging 
a crucible, first a layer of charcoal powder, then a layer of 
blocks, is put in, and soon. The cover H being then put ‘on, the 
crucible is stood upon the — Jy the magnesian bricks C 
are built up, the interior filled with the gas carbon K, 4 
certain quantity of wood being first put in to light the fuel, 
and the cover D put on. This cover carries a chimney N. The 
space between the outside of the magnesian bricks C and the fire- 
bricks B is filled up with carbon or charcoal dust 0, and covered 
over with earth P; Q are doors to feed in further supplies of 
fuel. (Accepted August 12, 1896). 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 








to this invention the sulphur is burned in an iron tray, to which it 
is advantageously fed by a hopper, and the sulphurous acid gas 
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Class 52. Class 66. 
wien IMPROVED PATENT SIMPLE OR iin 
COMPOUND, 
HIGH-PRESSURE OPEN OR ENCLOSED DOUBLE-ACTING 
SIMPLE OR COMPOUND 
AIR 3-CYLINDER ENGINES °™"*£ 0 COMP 





Over 144,750 HP. Supplied, a NV GIN ES 


Driving — &C,, 
AS FITTED ON H.M. YACHT 
“VICTORIA & ALBERT,” 
H.M.§. “ROYAL SOVEREIGN,” &c, 


oe ee 
1822 


COMPRESSORS 


TORPEDO SERVICE, &c. 


AS IN GENERAL USE IN BRITISH 
AND FOREIGN WAR SHIPS. 


on LB 


W.H. ALLEN, EN, SON & CO. 




















COMBINED 
FAN & ENCINE 
Queen’s Engineering "Wists BEDFORD, ratieennaemean: 


AND 19, GREAT GEORGE STREET, WESTMINSTER, S.W. 
Formerly of YORK STREET WORKS, Lambeth, LONDON. 


MANUFACTURERS OF 


HIGH-SPEED ENGINES, Triple & Compound 
CENTRIFUGAL PUMPS & PUMPING ENGINES 


COMPOUND FANS & ENGINES for Forced 
Draught & Ventilating 


DIRECT-ACTING ENGINES & DYNAMOS for 
Electric Lighting. Complete Installations 


CONDENSING PLANTS 
REFRIGERATING MACHINERY 
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CRANES 


STEAM 4 HAND OF ALL TYPES 
: With Quick Motions. | 











GOLD MEDAL, 
Liverpool, 1886. 
OVER i560 IN USE ON 
Manchester Ship Canal Works 


Lomtin—Prahle—Pil— Extra strendth nk Danii 


STEAM DERRICK 
\ CRAN ES 


To Lift up to 100 Tons. 


















EXCAVATORS. 


SIMPSON & PORTER'S PATENT. 


The 12-Ton Machine will Excavate and put into 
Wagons 800 to 1200 cubic yards per day of 
eleven hours. 

The Digging Gear can be disconnected by draw- 
ing two cotters ; the Machine then becomes an 
ordinary Loco. Crane. 


VIEW TAKEN ON MANCHESTER SHIP CANAL, 
















JOHN H. WILSON & CO, 
Works : Sinus,” LIVERPOOL. « 


London Office—6, DELAHAY ST., WESTMINSTER, &.W. 


~ | Campbell & Foster's Triple-Effect 


CONTRACTORS TO ADMIRALTY, WAR OFFICE, ETC. 


SMITH BROTHERS & CO, 


Hyson Green Works, NOTTINGHAM. 


PATENT 


SIGHT-FEED LUBRICATORS 


OF EVERY DESCRIPTION, 


For Engine Cylinders, &c. 


ALSO 


SIGHT-FEED OILERS FOR BEARINGs. 


q 














GUN-METAL IRON VALVES 


VALVES, COCKS, for STEAM, 





INJECTORS, WATER AND GAS, 





REDUCING VALVES. SAFETY VALVES, 


LUBRICATORS, STEAM TRAPS, 











PATENT SOUND SIGNAL WHISTLES. 


THE HARMONY OCTAVE AND TREBLE bra 
THE BEST WHISTLES EVER INTRODUCED. 


CAMPBELL & CALDERWOOD, 


Telegraphic Address : 
“SOHO, PAISLEY.” 








ENGINEERS AND BOILERMAKERS 





Soho Engine Works, magi Scotland, 


MAKERS OF 


Surface-Condensing, 
Compound, 

Triple & Quadruple-Expansion, 

Screw and Paddle 


ENGINES 


Stern-Wheel Machinery. 
PUM PB. 


FEED, BILGE, 
DUPLEX, BALLAST AND 
CENTRIFUGAL. 
















Makers of every description of 


Sugar Machinery, 


Sugar Mills, Engines, 





Evaporators. 
Vacuum Pans, Vacuum Pumps, 
Centrifugals, Masse Quite Pumps, 
Filters, &o., &. 
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OF ALL KINDS. 
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HARBOUR IMPROVEMENTS IN 
WESTERN AUSTRALIA. 


To the general public the name of Western 
Australia is secondary to that of Coolgardie, as 
little or nothing is known of the colony outeide the 
reports regarding the wonderful gold discoveries 
that have been made within the past few years— 
discoveries that have lifted her from a position of 
comparative obscurity to one as high, if not higher, 
than her neighbours, who have had the advantage 
of settlement many years before she was thought 
of more than as a great sterile desert that repre- 
sented the unprofitable ‘‘ganguc” of the vast 
southern El Dorado. To-day she is looked upon 
with envy by her sister colonies, as her stores of 
the precious metal have been proved to exceed 
even the richest discovered in other portions of the 
continent, although the means of reaping the golden 
harvest are, as yet, but of the most primitive 
character, and but a very small portion of her area 
has been subjected to the scrutiny of the prospector’s 
pick. An idea of the area still unknown, as far as 
gold is concerned, may be had when it is considered 
that out of the 970,000 square miles of territory 
but 160,000 square miles have been declared as 
‘‘ goldfields,” and of those declared goldfields but 
an exceedingly small portion have undergone close 
examination, owing to the fact that the prospecting 
has mainly been of a very superficial character, on 
account of the want of proper plant for searching 
beneath the surface. 

Western Australia has been a rather tough nut 
for the geologists, and all their theories have come 
to naught, for she was declared to be utterly barren 
as regards the precious metal, which is found in 
formations that in other countries would be a cer- 
tain indication of its absence. Driven from their 
theory of the non-existence of gold, the geologists, 
in many instances, have fallen back on another— 
that the lodes or reefs do not extend down very 
far ; but the latest reports from the deepest work- 
ings indicate that a further retreat must be made, 
as the metal has shown up well in those shafts that 
have been continued downward. The same may 
happen with regard to the water supply, for those 
who claim to know the secrets of the internal 
economy of the colony declare that nothing but 
salt water is to be obtained, and base their opinions 
upon the outcroppings which, up to the present, 
have been their only guides. 

When the first indications of gold were reported 
from Peterwangey Hill, Kendinup, and Bindoon in 
1868, there was a rush made from the other 
colonies, and the little settlement of the Swan 
River was so besieged by the hunters after the 
yellow metal, that provisions became scarce, and 
the people had to endure the most awful hardships. 
It was soon found, however, that the quantity of 
gold to be obtained was so small as to render 
its being worked profitably impossible, and the 
inrush was followed by a correspondingly great 
exodus of picks, shovels, and “billy cans” from 
the inhospitable territory, the departure of the 
famine-stricken prospectors being hastened by the 
news of fabulous discoveries in Victoria and other 
eastern colonies, 

When the tidal wave of humanity had finally 
subsided, the little colony began to spread south- 
ward along the western slopes of the Darling range, 
and investments were made in agricultural lands 
and jarrah and karri forests, which offered a more 
secure investment. The settlers of this section of 
the country gradually increased in numbers, until 
at length it became necessary to construct a railway 
connecting the southern port of Albany with the 
capital, Perth, and to-day the enterprise of the 
colonists is well illustrated by the manner in which 
the improvement in the means of communication, 
between distant points, has been carried forward 
during the past 10 years. As the railways of 
Western Australia are of sufficient importance to 
call for special reference, your correspondent will 
deal with them separately in another article. 

_ The harbour of Albany in King George’s Sound 
is the point at which all the ocean mail steamers 
call to discharge and take on the mails, but its dis- 
tance from the capital of the colony is so great and 
ma freights on the railway so high, that in view of 

‘e rapid increase of population in the Perth dis- 
a and the goldfields to the east, it became abso- 
utely necessary to provide for means of handling 
cargo nearer to the centre of consumption. 

= remantle, the natural gateway of the colony, 
Which has a coast line of 3000 miles in length, is an 





open roadstead. It is somewhat protected on the 
west and south-west by two islands, Rottnest and 
Gardiner’s Islands, but they are at such a distance 
from the mainland, and the roads are so bounded 
by reefs and shallow water, that in time of storm no 
vessels can lie at the present jetty, but have to 
move out to more sheltered anchorage. The 
Government has been for some time fully alive to 
the necessity of improving the port of Fremantle, 
but has had to consider the question of finances, 
which, in a sparsely populated colony like Western 
Australia, was almost insurmountable until the 
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late finds of gold cleared the way. When Mr. 
Glass discovered the gold in 1877, in what is now 
known as the Yilgaru goldfield, the work of in- 
creasing the shipping facilities of Fremantle 
became of paramount necessity in order to meet 
the demands of the great influx of gold-seekers 
into the eastern goldfields, and the definite 
study of the question was at once begun. 
In 1877 the Government decided to obtain the 
opinion of the late Sir John Coode, and he sub- 
mitted a report based upon a careful survey made 
by Captain Archdeacon in 1874, and a report by 
Mr. Wardell written in 1875. The latter gentle- 
man was very much in favour of letting the Fre- 





mantle roadstead severely alone, and relying upon 
the railway service from Albany, a line 300 miles 
long, on the ground that the littoral currents 
would have the effect cf silting up any channel 
made at the mouth of the Swan River; but his 
views were not supported by those who had ex- . 
amined the coast line in the vicinity of the port. 

Sir John Coode considered that, owing to the 
small rise and fall of the tide and the slight current 
in the river itself, the scour would not be sufficient 
to maintain a channel of sufficient depth, and he, 
therefore, advised the Government not to spend 
any money in the formation of a deep channel from 
the sea to the river. He also took into considera- 
tion the ability of the colony to undertake the ex- 
pense of solid shelter breakwaters, and submitted 
two schemes of improvemement, which combined 
open pile work with solid concrete moles. (See 
plan of roadstead. ) 

The first scheme called for an open-pile viaduct 
2600 ft. in length, running out in a north-west 
direction from Rous Head to the 29-ft. line of 
soundings. At the end of this a breakwater made 
of concrete blocks, composed of four arms, so 
arranged that they would afford protection for 
ship berths under their lee. Then an open jetty 
800 ft. long, under the lee of the breakwater, with 
a mean depth at low water of 30 ft. alongside, and 
a wharf 700 ft. long, with a mean depth of 29 ft. 
It was proposed to have a railway to connect all 
the jetties and breakwater with the shore at Rous 
Head. The estimated cost of this work was 
638,000/. 

The second scheme contemplated an open pile 
viaduct 1800 ft. long, and extending from Arthur's 
Head in a west-south-west direction until the line 
of 20-ft. soundings was reached. This jetty was to 
be prolonged with solid masonry for a distance of 
700 feet, and then, by an arm or bend of cribwork 
filled with rubble, toward the south for a distance 
of 800 ft. or to the 27-ft. line of soundings. LEsti- 
mated cost, 242,000/. 

Nothing was done towards the carrying out of 
either scheme, although they created a great deal of 
discussion throughout the colony, until the legis- 
lative session of 1884-5, when it was decided that 
Sir John should be asked to visit the ground and 
give a definite opinion based upon personal exami- 
nation. 

He arrived in July, 1886, and spent many weeks 
going over the coast line and examining the river, 
with the result that he confirmed his previous 
opinion that the opening up of the entrance to the 
Swan River with the view to the passage of large 
shipping was impracticable owing to, the difficulty 
of keepirg the channel at a proper depth. He 
also opposed the proposition to cut a new river 
entrance and canal so as to join the Swan River at 
a point known as Rocky Bay. He, however, sub- 
mitted new plans, the estimated cost of the work 
being placed at 448,000/., to which the cost of 
dredging plant, 47,000/., should be added. He said 
that to arrange the port for the reception of ocean 
mail steamers would necessitate a mean depth of 
36 ft., soas to allow for the rise and fall of the 
waves during periods of storm. This would re- 
quire an additional expenditure of 540,000/., and 
could be carried out only by extending the break- 
water system. 5500 ft. from Arthur’s Head. 

The matter hung fire still, and in 1887 he was 
asked to give further details of his scheme, which 
he did, including an alternative plan regarding the 
entrance south of Rous Head, which latter, how- 
ever, he did not advocate very strongly, having 
given his adverse opinion previously. Again there 
was more delay, and it was not until the colony 
became self-governing under the Imperial Act of 
1890 that definite action was taken. One of the 
first Acts of the Colonial Parliament in March, 
1891, was the passage of a Bill setting aside the 
sum of 150,000/. for harbour works at Fremantle. 
The Government in the meantime had secured the 
services of Mr. C. Y. O’Connor, M. Inst. C.E., as 
engineer-in-chief, and he at once began the study 
of the adjacent coast line and the river. His report 
was submitted on December 21 of the same year, 
and it contained two propositions : First, improve- 
ments to sufficient extent to meet the probable 
requirements for some years to come, the estimated 
cost of which was 560,000/., and the second for 
total works completed, present and peompeetine, 
estimate 800,000/., the depth in both cases through- 
out the area provided for navigation to be 30 fi. 
The estimate for dredging within the river basin 
also provided for the reclamation of land for rail- 
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way purposes or for stores, &c., the area so 
reclaimed amounting to about 68 acres. 

The estimate for works sufficient to meet re- 
quirements of some years is made up as follows: 








£ £ 
North breakwater 80,449 
South : 70,217 
——— 150,666 
Outer channel, excavation in 
rock .. 210,447 
Outer channel, “excavation in 
sand ; ae ue 4,579 
rn Sees 
Inner basin, excavation in 
rock . pa 83,600 
Inner basin, excavation in 
sand ee ee ae 7,470 
—— 91,070 
Wharf (south side), 3350 ft., 
including stone facing on 
slope of embankment ‘ 52,942 
— 10 ai cent., 
say ... ; ‘ 50,296 
560,000 
The 800,000/. would be divided as follows : 
£ £ 
North breakwater 80,449 
South = 70,217 
—-— 150,666 
Outer channel, excavation in 
rock ... 267,150 
Oater channel, ‘excavation in 
sand ae 5,662 
—— 272,812 
Inner basin, excavation in 
rock ... is 129,434 
Inner _ basin, ‘excavation in 
sand ... sh oa : 55, 260 
—- 184,694 
Wharf (south side), 6250 ft., 
including stons facing 99,885 


Retaining wall — side), 
4500 ft, 9,000 
Contingencies .. a 71,943 


789,000 
Or, in round numbers, 800,000/. 

In both estimates the construction of the moles 
would be with rubble stone (pierres perdues). The 
reportof the engineer-in-chiefcreated a largeamount 
of discussion, and a joint Select Committee of both 
Houses of the Legislature was appointed to take 
evidence. The first session was held on January 25, 
1892, and the engineer-in-chief was called upon to 
reply to any questions that might be put to him. 

The first question was that relating to the direc- 
tion which the northern breakwater should take 
from Rous Head, and Mr. O'Connor explained that 
he had decided upon the west-by-north direction 
in order to impound the sand, if there was any sand 
travel on the coast at that point, but that since he 
selected that direction, he was convinced that the 
sand travel, if there was any, would be so slight as 
to be scarcely worth considering, as it could be 
easily combated by the use of a sand pump dredge. 
During three days Mr. O’Connor was plied with 
questions regarding every detail of the work, and 
showed himself thoroughly conversant with the 
subject. He produced plans of other harbours that 
were similérly situated with regard to littoral cur- 
rents, and gave very good reasons for adopting the 
plan of opening up the river estuary as a means of 
promoting the che of the port. He protested 
several times against the attempts made by some of 
his questioners to bring him into personal antago- 
nism with Sir John Coode by questions so pointed 
that there was nothing left for him but to decline 
to answer. 

To enter into a discussion of all the evidence 
taken would occupy too much space, so we will 
pass on to the present time, when the work has so 
far advanced as to be well within the horizon of a 
successful termination. 


(Zo be continued.) 





ELECTRIO TRAOTION.—No. LIX. 
Errictgncy, MAINTENANCE, AND DEPRECIATION. 
By Pair Dawson. 

Mr, M. Tresca made some very elaborate experi- 
ments upon tractive resistances on Paris and Ver- 
sailles tramways, where grooved rails are laid in mac- 
adam, from which he deduced a resistance of 22.4 lb. 
per ton. It may be concluded in preparing estimates 
that the resistance of cars on level, straight, and well 
maintained tramways is 20 lb., but that on a line 
of average conditions 30 lb. may be assumed. This 
latter figure coincides with the figures given by 


' Messrs. Merryweather and Sons from their experi- 
ence. From these data it will be possible to work 
out the theoretical power which on a given road 
would be required to drive a given car at a given 
speed, and from this, when the average indicated 
horse-power is known, to work out the probable 
total efficiency of the entire system at a particular 
moment. 

Undoubtedly the question which is of most 
importance to a tramway or railway manager, is 
with which system can he, by burning a given 
quantity of coal, propel the greatest weight at the 
greatest speed with the least depreciation. But 
this notwithstanding, efficiency tests are most 
necessary and instructive in showing which part of 
an installation is responsible for the greatest losses 
and how these can be diminished. 

The efficiency of the various parts of a power 
plant depends to a very large extent on their sizes. 
Higher efficiency as a rule means a very much 
heavier capital expenditure which small plants 
often find it worth while not to incur. But in large 
plants a saving of a fraction per cent. on the 
coal bill may mean a very large item in the total 
expenditure. 

Table CX. is of much interest, as showing 
the comparative working costs in large plants; it 
is deduced from results obtained quite recently in 
three large American railway installations. From it 
will be seen at a glance the great advantage derived 
by the use of large direct coupled units. The total 
cost of power for such a plant is .205d. per car-mile, 
whereas for a belted plant this quantity is about 50 
per cent, higher. 


TaBLeE CX,—Average Operating and Maintenance Ex- 
penses in Pence, with Various Types of Plants, per 
Car-Mile. 





| | | Belted 
| Direct | . | Tandem 
Coupled Cor- ee. | Compound 
liss Conden- “n Non-Con- 
densing High- 

ser Plants. Speed. Units of| densing 
— Units of over Seer idee Mace | | High -Speed. 
1000 Horse- Power. Units of over 
Power. F | 400 Horse- 

| Power. 

From) To | From To From! To 

Operation Account. 

Supplies : 

Coal .0164 | .1377 | .1150 -1643 1756 | .2509 
Water -., 0078 .0112 | .0099 -0142 0139 | .0199 
Oil, grease, and 

waste .. -- .0061 | .0087 | .6093 .0133 -0056 | .0060 
Boilers, engines 

and pumps, mis- 

cellaneous .0011 | .CO16 | .OC34 C049 =| .0043 | .0062 
Electrical depart- | 

ment, supplies... .0017 | .0024 | .0042 = .C060 ~=—- .0(63 | .0090 

Labour: | 
Engineers, oilers, 
and wipers .0325 | .0446 | .0683 -0976 | .0440 .0629 
Firemen, miscella- 
neous 0437 .0429 -0614 | .0263 | .0376 
Electrical “depart- 
ment, labour ..| .0176 | .0252 .0346 -0495 | .0839 .048% 
Maintenance 

Account. 
Supplies : 
Buildings .. os -- | .CO02 0003 
Boilers . .. .0003 | .0004 .0029 -0042 -0021 .0630 
Engines & pumps, | 

sundries.. 0016 | .0024 .0032 0046 | .0C09 .G014 
Electrical depart: 

ment, supplies.. .0006 .0008 .0001(0) .0001(5)| .0012 .0018 
Labour: 
Buildings .. -0005 | .0008 | .0008 -0012 
Boilers “ ..| 0029 | 0042 .0083 -0126 -OOL1 | .0016 
Engines & pumps, 

sundries. . . -0043 | 0062 .0108 -0155 | .00i7 | .0025 
Electrical depart- 

ment, labour .O9L0 | .0014 | .0003 .0005 | .0011 | .0016 

Résumé. 

Ccs5 of operation ..| .1988 | 2751) .2876 -4112 || 8099 .4403 
»» Yepairs -O112 | .0162 | .0271 -0390 -O08L | .0119 
Total cost of power .2050 | .2913 .3147 -4502 | .8180 | .4528 

{ 


TaBL_E CXI.—Consumption of Material and Cost of Wages 


in Power-House, Trenton Ratlway, NJ., 1895, per 
Car- Mile. 
Car mileage. . 1,433,919 
Pounds of coal used per car-mile 5.92 





Gallons of cylinder oil used per car-mile O00F 5 
engine oil “* 00087 
Superintendence, in pence per car- mile -019 
Engineers, in pence per car-mile -049 
Oilers, in pence per car-mile 034 
Firemen, » a -037 
Helpers, -018 
Repairs ‘ot engines, in pence per car-mile 0052 
99 ilers, -° * 0074 
2° dynamos, pa a Re -0081 
” Piping, ” ” . -00068 
pum a .0011 
Fuel, in pence per car-mile . 82 
Oil waste and packing, in _ ere car- -mile -045 
Light, in pence per car-mi. 4 .0037 
Extra labour, in pence per car-mile .. 0062 











TaBLE CXIT.—Approximate Consumption and Initial 
Cost for American Engines. 


Pounds of Cost per Horse. 
Coal per Power, Sizea over 
Type. Horse-Power 100 Horse. 
Hour. Power. 
£04. £84 
High-speed single .. “ - 4 to 6 2 65 2to218 4 
a compound .. 8 ,, #3) 217 6,3 5 
= a condensing 24, / ” 8 
triple .. 17 ,, 2 so) 9.410 4 
Corliss, single oe os Sea, 8 8 56 8,,31311 
»» compound os es 
» condensing os, eee 410 4,5 28 
s» triple os ; os 28 51010, ie 8 2 


ee is based on an oveporation of 9 lb. of water per nak of 
coal 
TasLe CXIII.—Approximate Rates of Depreciation 
to be Allowed in per Cent. of Capital Cost. 


Per Per 
Cent. Cent, 

Buildings .. ae. ae * os a 1 to 2 
Turbines .. ee oe oe ee ma 2 hy. 2 
Boilers ° oo 8 » 10 
— and engines, belted planta «. - ee 
Belts . 25 ,, 30 
Large ‘slow- -speed steam engines -. 8 
direct-driven plants a s 

Stationary transformers . .. 8 
Accumulators in central stations. D os. 2 
Trolley line . ‘. Bc, 
Feeder cables ‘. ae: 
Lighting and current meters ; sc 
Cars » 6 
panels shop ‘and test- room m fittings 2, 1 
Motors Ss 3 
Rotary transformers Ss. BD 
Boilers and engines 6 4, 10 
Spare pait3.. re 
Track work . , » we 
Bonding S$. 
On remaining capital expenditure incurred... 4 » © 


Accidents and insurance should be put down as from 0.75 per 
cent. to 2.25 per cent. of the gross receipts. 

Taking the interest rate at 5 per cent., and supposing the entire 
plant must be entirely renewed at the end of 20 years, 3 per cent, 
on the original outlay must be set aside each year to do thie. 


Taste CXIV.—LZife of Various Portions of Electric 
Railway Equipment in America, Derived from Practical 
Experience, 

Average speed of cars in miles ee 
MPF ee 12 to 15 
Maximum speed i in miles per ‘hour . ae 
15,000 to 18,C00 Ib. 


Weight ofcar,in pounds... 
Cast-iron split gears, en out 

teeth running in oil bath .. 25,000 to 35,000 miles 
Cast steel eplit gears, machine- cut 


teeth running in oil bath .. 50,C00 ,, 70,0C0 ,, 
Steel pinions, machine-cut teeth 
running in oil . . os e- 8,700 ,, 12,000 ,, 


Motor commutators 35,000 ,, £10,000 ,, 


» armature winding on “heavy 


roads . 100,000 ,, 140,000 ,, 
Motor armature winding on 1 light 

roads . . . 800,000 ,, 400,000 ,, 
Motor carbon brushes .. <i ‘ 50,000 ie 
Best chilled wheels 90,000 to 110,000 ,, 
Motor axle linings 15,000 ,, 35,000 ,, 

» armature bearing Tinings 23,000 ,, 30000 ,, 
Trolley whee 4,500 ,, 6,000 ,, 


TABLE OX V.—Maintenance of Electrical Car Equipment 
in America for Twelve Months. 


és ¢ 

Trolley wheels .. - Ss oe oe 0 13° 3 
Commutator dressing .. om a e 0 0ll 
Lining armature bearings os ae oe 3 16 6 
axle bearings .. as se ~~ wats 
Controllers oe < és 0m 1 
Contacts .. oe = Ee eS ee 
Fingers... -_ a oi ss a Jaga, Se 
Total. . 6 10 9 


TaBLE CX VI.—Cost of Painting Cars in America. 





Labour. | Material Total. 





| £6 d.£ s. d.£ 8. a. 


Repainting 16 ft. closed car (8 718 6 7118 8 
26 ft. open car 1713 6 3 0 01013 6 
Touching up and varnishin “16 ft | 
aeonteer k 21701210 214 5 
Touching up and varnishing 26 ft. 
ae. 26 2110 8 315 5 
Recanvasing and "painting car roofs| ; 
16 ft, closed cars. . “ 013 927881 0 
Recanvasing and ntin car roofs. 
26 ft. cae. les ag 016 3210 937 0 


| - 


TaBLeE CXVII,—Average Cost of Repairs and Mainten- 
ance of Rolling Stock in Pence per Car-Mile in America. 





Pence per 
Car-Mile. 
Repairs and maintenance of four-wheel trucks 
and equipment 0.16 
Repairs and maintenance of four. ‘wheel bogie 7 
and equipment 0.21 
Cleaning and inspection of set of four: wheel . 
trucks and equipment 0.105 
Cl and i tion of set of four- wheel bogie 
trucks and equipment 0.141 
Repairs and maintenance to double motor ‘equi: ise 
ment ° oe 0.94 


Repairs to car bodies 


TaBLE CX VIII.—Data of Mointenance yar Depreciati: n 
Resulting from German Experience. 


Pence per 
Car-Mile. 
Car cleaning . . “e 0.3 to 06 
Oil, grease, and. waste es es , prtewrd cas 
Repairs to trucks, motors, and cars .. 0.384 to 0. 
” engines and machinery of eias .. 0.580 
migshen pom 0.096 », 0.115 


Repairs and maintenance of overhead line 
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TaBLE CXIX.—Durability of Railroad Ties, from 
a Report of the United States Department of Agriculture. 








Years. 
White oak and chestnut oak as 8 
Chestnut ee oe 8 
Black locust. . - Ee <a 10 
Cherry, black walnut, locust .. 7 
Elm .. eo ee eo ee 6to7 
Red and black oake 4,5 
Ash, beech, and maple 4 
Redwood .. oa 12 
Cypress and red cedar 10 
Tamarack .. ie 7to8 
Longleaf pine 6 
Hemlock 4 to 6 
Spruce ee on 5 
TaBLE CXX.—Life of Rails on Electric Lincs. 
ae ; 
Pounds | Number of Dura- 
Weight of Cars | ,; 
‘ame of Town. per Cars Passin tion of 
” Yard. | per Day. 8, in Pounds. Rails. 
Cincinnati 52 250 17,060 6 years 
Large town 72 | 400t0 660 | 15,000t017,000/5 ,, 


12,000 ,, 16,000 | 54 to 74 


Town in Missouri 64 to 78| 300 ,, 500 
| yeara 





TaBLE CX XI.—Approximate Cost of Maintenance 
of Track and Road Bed on some American Electric Roads. 


Per Mile of Per Motor Car 
Name of Town. Single Track. Mile Run. 
£& pence 
Minneapolis and St. Pau 60 0.281 
Denver .. ee oe 35 0.200 
West End, Bostc: — 530 1.56 
Kaneas City 153 0.32 


Table CXI. gives the cost and quantities of 
supplies used per car-mile in the Trenton Railway 
last year. 

Table CXII. gives the approximate fuel consump- 
tion and the cost per horse-power, of some standard 
types of American engines. 

The question of depreciation and maintenance 
as well as the amount of power absorbed per car- 
mile, and the cost thereof, is most important and 
of great interest. Very few reliable figures have 
been obtainable on this point until recently. 

Table CXIII. may be taken as a fairly accurate 
representation of the percentage which ought to be 
allowed annually on the various parts of a power 
plant, so as to be within safe limits as regards 
maintenance and depreciation of the same. 

Tables CXIV. to CX VIII. have been compiled 
from a very large amount of statistics collected by 
the writer. They speak for themselves, and little 
or nothing need be added in explanation. 

Table CXIV. gives the life of the various parts 
of an electric railway equipment in America, and is 
derived from the average obtained on some of the 
largest, oldest, and best managed American roads. 

Tables CXV. and CXVI. give the cost of main- 
tenance and repair for various parts of an equip- 
ment, according to American statistics. 

Table CX VII. gives the average cost per car-mile 
gathered from several American roads, and it will be 
seen that the depreciation of a bogie truck is some 


TaBLE CX X1II.—Cost of Maintenance of Track, Cars, 
and Overhead Line. 


























| weack and s 

Road Bed. Cars. 3 

* 

a 

Truck and 4 

| = Car Body. |ronning Gear.| & 

i x 7 

| { ! a 

PR eae . : | . A 

(244, £8 |8 % od | ; 

3382 \6.'8 | $ 3.13 

| ol @ & = |} Ss 5 

Me, mi | i=] bd = > 

eas ee) om aS 

Average for several| 6) @yier e& s. d| d d. 

English horss| ‘ | | 
lines ..| 500, 0.6 | 
Geneva trams sal a9] EO ae1/0 

Hamburg electric..| 132) 0.20 | 11 he 12 0 0.316 | 0.058 
Zurich electric ..| .. | 0.158} .. 0.120 | 0.024 


Taste CXXIII.—Average Power Consumption 
on Electric Line, Maximum Grade 1:10, 
Average Speed, 8 miles per hour. 


Number of Number of 
Cars ays B. T. Units. 
Running. Test Lasted. 
1 4 2.185 
2 4 1.685 
3 1 1.008 
4 3 1.116 
6 5 1.147 
7 4 1 068 
8 5 1.034 
8.3 831 0,992 
8.2 31 1.034 
8.8 31 1,075 
9 29 1.046 


a consumption on 10 per cent. grade, 50 to 70 amperes at 


Maximum gradient, 1 : 10. 





Sharpest curve, 48 ft. radius. 
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TABLE CXXVI.—Powsr, Cost, MAINTENANCE, AND Erricrrncy Ficures rok Hampure, 1898. 
| e ee _ | pe . | o | 2 | 
, (tel g [Sel EE |] TE Lele le ite 
(Ss |Se8| & | Ge] 8 ls fs | s 8° |e | 8 leg) e 
Monthe. le |@f3| g | S| & | ez. gs |< dg | 4 | |83| § 
. |. em 5 s 2s - a sail Le 
|S |8s)c83| 5 | esis z| 24 | be gs] S| a3 ae 
H jeg 882| & | 8 | 5S |Sek) Ba | da 55] 2 | = | 28) 35 
a iw r < a |e A a” ml So |e tae) S 
April .. | 881,179| 863 14 | 227,864 | 4.72 | 201 | 782 | 16,021 | 12,706 | .098 | .54 | .067 | 1.98 | 4.145 
May 372,780 | 838 1.5 | 298,754 | 4.35 | 900 | 780 | 18,612 | 12,025 | .072| .52 | .085 | 1.22) 4.079 
June .. 415,643 | 82.2) 1.3 | 279,880 | 4.60 | 184 | 80.0 | 16,764 | 13,408 | .171| .45 | .045 | 1.22 | 3,660 
July ..| $98,478 | 84.9 | 1.0 | 288,274 | 4.51 | 19.5 | 793 | 16,114 | 13,6€0| .070| .29 | 049} .99| 8.572 
August .| 441,173 | 84.0] 1.8 | 807,215 | 4.55 | 15.0 | 88.1 | 17,062 | 14.281 | .(84] .29 | .050| .87 | 3.851 
September ../ 511,539 83.4 | 1.2 | 328,206 | 4.58 | 17.8 | 812 | 18,584 | 17,051 | .100| .44 | .040| .96| 8,550 
October .| €04,841 | 87.7 | 0.9 | 846.257 | 4.59 | 17.9 | 80.6 | 21,587 | 19,495 | .118| .37 | .040| .87| 3.550 
November ..| 657,002/ 86.8 | 1.0 | 3€0.786 | 4.64 | 17.3 | 815 | 24,558 | 21,901 | .099| .36 | .043| .84| 8.417 
December .. 695,263 | 87.3) 0.9 | 385,318 | 4.77 | 148 | 34.3 | 25,632 | 22428 | 083 | .85 | 088 | 84) 8.417 














TABLE CXXI1V.—Power Consumption on various 
European Lines per Car- Mile. 

















p.7.u. |‘Speed of Goal 
Average B.T.U. peed of Coa 
Name of Company. | Grade | “jor Car-Mile. per per Car- 
Hour. Mile. 
miles Ib. 
Aix-la-Chapelle ..| Lin 11 589 to 1.236 8 
Gera .. ae a on 975 8 
Hamburg... es os 902 6to12| 3.21 
Brussels, La Petite | 
Esp... oe --| Lin 25 rag eg A <n 1 16 ow 
——- .670 on Jeve .6 to 
Zwickau =... ~—« | 1 55 25 |} 1°930 on incline lf - {| 4 
Hanover Level -681 | 6to8 | 
Konigsberg .. lin 24 608 | 8 
Dortmund Ries. 576 7 to? 
Lubeck 1,2 -592 & | 
Ssrasburg .| 1, 70| .688 (large car) 8 
Rome .. Ae ooo 1.056 7to8 
Zurich oe me -782 9 |} 
Baden-Voalau 0.490 8 | 3891 
| 





Taste CXXV.—Cost of Power on Various European Lines. 








Cost of | 
| Snosaae - _ a “— 
| tion per | which So! ompan otive 
Name of Town. | Board of to Tramway Guesnatee Power. 
| Trade Company. to Buy. 
Unit. 
| an | 
Aix-la-Chapelle (a).. ss 1.44 to 1.88 1,500,000  Stcam 
Gera .. =A oo| 2.82 on ae | : 
Hamburg (0) ..| 094 1.24 | 2,600,000 | 
Brussels ..  «-| 1.09 ‘ Bie oer 
Hanover... --| 0.84 es | om 
Rome.. oe 1.77 | | Water 
Dresden 0.96 1.56 a | Steam 
Geneva ie ss ae 1.15 500,000 | Water 
Baden-Vé:lau “| 1.64 os xe | Steam 


| 

(a) Electric Supply Company pays 7.68d. for every car-mile 
which tramway company prevented from running through its 
fault, 
(b) Electric Supply Company pays 9.6d. for every car-mile 
which tramway company prevented from running through its 
fault. 


TABLE CXXVII.—Prices of Lubricants in America. 


8. d. 
Sperm oil pergallon 4 6 
Neatefoot 99 1 
Tallow oil 6 2 10 
Lard oil .. aw a Se am 2 10 
Greases .. ee Pr oe -. per pound i 6 
Heaviest mineral oil .. pergallon 3 1 
Medium machinery oil os o 28 
Light lubricating oil .. * a 
Crude well oils .. “a a 0 9 
Kerosene (unrefined) .. 2” 0 5 


TaBLE CX XVIII.—Approximate Cost of Parts Compos- 
ing Power Plant. ‘ 
0 


Cost of railway generator per kilowatt 
three-phase machinery per kilo- 


sa ah 
o 36? 


watt os = ais ee 0 
Cost of steam plant complete, engines, 
boilers, and all accessories for high- 
speed engines .. iv aa -- 91. to 11l. 
Cost of steam plant complete for 
Corliss engines .. os ee -- 181. to 15. 
Horizontal return tubular boilers per 
horse-power (30 lb. of water evapo- 
rated) 5 a + ie 5 
Water-tube boilers for high-pressure 
per horse-power oe oe se 
Lancashire boilers for high-pressure per 
horse-power ee +e ee ee 
Cost of Corliss engine, including pip- 
ing and foundations per horse-power 
Cost of lightly built engine-house per 
horse-power ee °° és ve 
Cost of feed pumps and injectors per 
horse-power oe ee oo ee 07 
Cost of corrugated iron power station, 
approximate, per superficial foot .. be 100 
30 per cent. more than on a four-wheel truck, an 
item which must be considered when deciding the 
question as to whether bogie or four-wheel trucks 
ought to be used. 

Table CXVIII. has been deduced from a large 
number of German statistics, and may be taken 
as representing a fair average of the maintenance 
costs in Germany. : 

A very important part of a tramway is necessarily 


3l. to 4. 
3 10 
5 10 
10 





the permanent way, and figures are very difficult 
to obtain and are not very reliable, as electric 
traction has been operated scarcely a sufficient time 
to afford safe figures, besides which, in nearly all 
cases, directly after the introduction of electricity, 
most of the companies entirely renewed their per- 
manent way. 

Tables CXIX. is taken from a report issued by 
the United States Department of Agriculture, and 
gives the average life of sleepers. 

Table CXX. and CXXI. give some of the results 
as to life and maintenance cost for permanent way. 
It will be seen that these costs differ very widely, 
and little reliability can be placed on them, as in 
many cases not only maintenance, but also the 
entire renovation of the track is charged for under 
the same heading. 

’ Table CXXIT. gives some of the results obtained 
in Europe, as well as some interesting figures as 
regards maintenance of cars and overhead line. 

In working out the power required in the power 
station it is interesting to know the amount con- 
sumed per car-mile run. In this connection, in 
Table CXXTII., for which we areindebted to thecour- 
tesy of Professor Mengarini of Rome, a very inter- 
esting series of figures is set forth which show that 
for lines having at least 10 motor cars, even with 
very heavy gradients of 1:10, an allowance of one 
Board of Trade unit per car-mile is quite safe in 
estimating the quantity of power which will be 
required, a point which is of very great interest, 
where, as in many instances, the power is not 
generated by the tramway company, but is bought 
from a lighting or power station, and a guarantee 
of an annual minimum consumption has to be 
given. Table CX XIV. gives the results of averages 
obtained on several Continental roads, and speaks 
for itself. Table CX XV. gives the cost of production 
and the cost at which the power is sold to tramway 
companies on the Continent. Table CX XVI. shows 
the results obtained in the large Hamburg lighting 
and power station, and is interesting from the fact 
that a large battery of accumulators is run in parallel 
on the lighting tramway circuits. It shows that 
in large plants accumulators give a very good 
efficiency, the highest efficiency obtained in this 
instance being over 78 per cent. Table CXXVII. 
gives the cost of lubricants in America, and enables 
fair comparison to be made for any one country. 
Table CX XVIII. gives an approximate idea of the 
cost of parts composing power plants, and is safe 
for working out preliminary estimates, where only 
few figures are obtainable. 

A careful study of the Tables given will enable 
fair conclusions being drawn for any particular 
case in point. 





THE BRITISH ASSOCIATION. 
(Continued from page 395.) 
Tue Mecuantcat Section—continued. 

On the members of Section G assembling on 
Friday, September 18, the first business was the 
reading of the report of the Committee appointed 
to inquire and report on the 


Errect or WIND AND ATMOSPHERIC PRESSURE 
ON THE TIDES, 
Professors L. F. Vernon-Harcourt and W. O. 
Unwin, Messrs. G. F. Deacon and W. H. Wheeler 
composed this Committee. The report was drawn 
up by Mr. Wheeler, who acted as secretary. The 
per sand was the outcome of the valuable paper con- 
tributed by the latter at the Ipswich meeting of 
last year. As is well known, Mr. Wheeler has 
been engaged upon the study of this and allied 
subjects for many years. He has collected a great 
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TRAILABLE FACING POINT LOCK. 
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deal of valuable information which has been made 
public in works he has published, and papers contri- 
buted to ecientific societies. His views are not always 
in accordance with generally received opinions, but 
they have, at least, the advantages of being based 
upon observation and original research, and are not 
adopted second-hand from the dictum of another 
authority. 

The information in the report under considera- 
tion is based upon data supplied from five ports, 
which were selected es fairly representing the 
tidal conditions round the Englieh coast. These 
were Liverpool, Sheerness, Portsmouth, Hull, and 
Boston. Data were also supplied by harbour 
authorities and others from various places. We have 
not space to follow the report in the various details 
of the subject, but the following deductions drawn 
by the Committee will be of value. It was con- 
cluded : Firstly, that the tides are influenced both 
by atmospheric pressure and by the wind to 
an extent which considerably affects their height ; 
secondly, that the height of about one-fourth the 
tides is affected by wind; thirdly, that the atmo- 
spheric pressure affecting the tides operates over so 
wide an area, that the local indications given by 
the barometer at any particular spot do not afford 
any reliable guide as to the effect on the tide of 
that particular port ; fourthly, that although, so far 
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average results when applied to individual tides, 
that no reliable formula can be established for indi- 
cating the amount of variation in the height of the 
tide due to any given force of wind. Fifthly, the 
results given in the tables attached to the report 
relating to atmospheric pressure, indicate that the 
effect of this is greater than has generally been 
allowed, a variation of 4 in. from the average pres- 
sure causing a variation of 15 in. in the height of 
the tides. The report further points out that it 
has generally been considered that an abnormally 
high tide is followed by a comparatively low ebb. 
The investigations of the Dutch engineers on the 
coast of Holland indicate that the effect of gales on 
the tides is to raise both the low and high water 
level. 
THe Tower Bripce. 

The first paper down on the list for Friday was 
in the name of Mr. J. Wolfe Barry, and was on the 
great work to which he was engineer, the Tower 
Bridge. In place of reading a paper, however, 
Mr. Barry gave a most entertaining lecture on the 
subject, and illustrated it by lantern slides. 
Perhaps there was not a great deal of ‘‘ mechanical 
science’ in the business, but at any rate it was 


‘entertaining, for Mr. Barry has a ready wit, an 
excellent style, and, moreover, is able to make him- 


as the average results go, there can be traced a! 


direct connection between the force and direction 
of the wind and the variation in the height of 
the tides, yet there is so much discrepancy in the 





, Slides, we will proceed to other matter. 


self heard ; a most desirable thing in a speaker. 
The Tower Bridge has been fully described in these 
columns, and as we can neither reproduce Mr. 
Wolfe Barry’s felicitous manner nor the lantern 
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Tue Liverroo. Water Works. 

A paper by Mr. J. Parry on the Liverpool Water 
Works was next read. This paper was of the same 
type as the contributions on the Mersey Docks and 
the Tower Bridge, namely, the history of a large 
engineering undertaking, supplemented with the 
early history of the works which preceded it. 
Although a valuable historical record, it does not 
call for extended notice here. : 

The next paper was of a more controversial 
nature. It was on 


THe Artantic Mart SERVICE, 


and was a suggestive contribution by Mr. Arthur 
J. Maginnis. The title was ‘‘ The Present Position 
of the British North Atlantic Mail Service. 

Mr. Maginnis commenced by stating that at the 
present time there are only six Atlantic liners 
sailing under the British flag which, taking 
speed as a criterion, may be classed as approxi- 
mately up to date. Of these four belong to the 
Cunard Line and twoto the White Star Line. Our 
falling-off appeared to the author very great, for In 
1886 there were at least 10 British ships that might 
then be considered of excellent speed. Two of the 
companies owning four of these latter vessels have 
since ceased to exist. These are the Guion and 
Inman Lines. The latter has, however, been made 
the basis of another line sailing under a foreign 
flag, and which has been fostered by liberal aid 
from its Government. It has thus become, like 
the Continental lines, a most powerful competitor 
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The author points out that no great departure in 
this field has followed the launch of the Campania 
and Lucania, and this he attributes, rightly enough, 
to the commercial aspect of the question. ‘‘ The 
cost of obtaining a continuous speed of 23} knots 
is considered beyond the range of purely com- 
mercial venture, and requires to be assisted by sub- 
stantial subsidies or retainers.” The paper stated 
that to obtain a higher speed than that reached 
by the Campania, supposing existing practice in 
hull construction be adhered to, and the ma- 
chinery space be not absolutely prohibitive, is 
a problem scarcely soluble just yet. The hull 
would have to be 700 ft. long between _per- 
pendiculars, the width 74 ft., and the depth 
proportional. With 28 ft. draught, this would 
mean at least 30,000 tons displacement ; only 2000 
tons less than the Great Eastern, and 20 ft. greater 
length. The indicated horse-power for 23 to 24 
knots would be about 46,000. The machinery 
weight, with bunkers, would be over 9000 tons, 
and the daily coal consumption 600 tons. The cost 
the author estimates at 800,000/. The author sub- 
mits, however, that by a revision of existing practice 
in constructing machinery and by bringing up 
Board of Trade regulations in accordance with 
modern experience, it is possible that 23 to 24 
knots may be attained without necessitating huge 
vessels and enormous outlay. The machinery and 
boilers of vessels of war have been reduced in 
weight, in terms of their power, by one - half 
through the adoption of improved designs and 
materials, especially by reducing the thickness of 
the boiler shells. Spare gear and fittings, the 
author also thinks, might be cut down, and among 
the things that might be rejected he instances 
a second cable and spare anchor. Masts and 
rigging should be done away with, and appa- 
ratus for handling heavy cargo, which is no longer 
carried. In this way the author would reduce the 
length of the ship to 600 ft. and the width to 63 ft., 
the displacement being about 19,000 tons, and the 
indicated horse-power about 40,000, whilst the 
daily consumption would be about 420 tons. This 
is based on a 1-lb. economy, which the author 
points out is said to have been obtained in a cargo 
vessel. The machinery and bunker coal would 
occupy about 37 per cent. of the total displacement, 
as against 47 per cent. in the Campania. It is also 
suggested that weight might be saved by the use of 
aluminium, both in engine and passenger depart- 
ments. The hull would cost 240,000/., and the 
machinery 400,000/., making a total of 640,0001. 
The author does not say how many tons of alumi- 
nium are included in this estimate. In regard to 
questions of cost, the paper very rightly points 
out that high speed, though expensive, gives addi- 
tional earning power because a greater number of 
voyages may be run in a given time. Twenty years 
ago a regular weekly mail service necessitated six 
steamers, costing about 180,00UI. each, or 1,080,000/. 
of capital. These vessels made about 50 round 
voyages perannum. At present the same number 
of voyages can be made by three vessels, costing 
about 2,000,0001. 

Finally the author is of opinion that the present 
position of the British North Atlantic service is 
not satisfactory. He considers that to subsidise 
20-knot vessels is not in keeping with the require- 
ments of two great nations. He calls on the 
Government to insist on all vessels being up to date, 
and to encourage the building of more satisfactory 
vessels by bringing the regulations of ‘‘its super- 
vising department” into harmony with modern 
practice, and also to encourage enterprising owners 
with substantial retainers for war purposes, and 
liberal subsidies for mail services. 

As will be seen, Mr. Maginnis’s paper contained 
ample matter for controversy, but unfortunately 
there was no discussion upon it. It had been hoped 
that Dr. Elgar would hava spoken, but he was 
busily engaged in duties connected with the work 
of the Association. There were others who might 
have come forward, but failed to do so, and there- 
fore a subject which opened up a wide field for 
discussion passed without criticism. 


Eveninc Lecture ; Sarety IN SHIps. 

On the evening of Friday the first of the two 
evening lectures of the meeting was given by Dr. 
Francis Elgar, F.R.S. The Philharmonic Hall, 
where the lecture was given, was crowded ; in fact, 
there were not seats enough to accommodate all 
members who desired to be present. Sir Joseph 
Lister occupied the chair. 





There are few who can speak on this subject with 
an authority equal to that of Dr. Elgar. His wide 
experience as a naval architect in connection with 
the designing and construction of ships, both for 
the Royal Navy and the mercantile marine, together 
with the opportunities he has enjoyed of studying 
the behaviour of ships at sea, renders anything he 
may say on the subject of extreme value. The dis- 
course was divided into two parts, the first and 
chief of which referred to those elements of safety 
which are within the province of the builder, and the 
second to those whichare controlled by the owners and 
users of ships. There are, of course, certain features 
which come within the influence of both the de- 
signer and owner, for the former has naturally to 
subordinate his own preferences to those of the 
latter. In this category subdivision may be in- 
cluded, for, however anxious a naval architect may 
be to produce as perfect a ship as possible, his work 
must be framed in accordance with questions of cost, 
convenience, and other features which the owner 
naturallyis ina position to dictate. Dr. Elgar pointed 
out that there are three primary conditions which 
come within the designer’s province—those of buoy- 
ancy, stability, and strength. There must be a 
safe height of vee deck above water at the ends 
as well as amidships. A popular description was 
given of the means by which the displacement is 
ascertained, and the draught determined. The 
fundamental principles by which stability is ascer- 
tained, and the curve of stability is calculated, were 
also described in a brief but lucid manner. Speak- 
ing of foreign competition in the shipping trade, 
the lecturer said it was doubtless true that 
foreign ships sometimes load deeper than British 
vessels are allowed to do, and their owners are thus 
enabled to gain an advantage ; but Dr. Elgar ex- 
pressed a pious hope ‘‘that this form of competi- 
tion may gradually cease, and that regulations 
similar to our own for restricting the depth of 
loading may some day be adopted by other mari- 
time nations.” As a matter of fact, the author 
expressed his belief that no other country had yet 
enforced any restrictions upon the loading of ships. 
An official inquiry had been made into the subject 
in Norway, but apparently without result. 

The great danger that such rules as those enforced 
by the Board of Trade may become stereotyped was 
referred to, but Dr. Elgar believed that up to the 
present the regulations had been fairly administered, 
and have given rise to very little dissatisfaction. 
It was satisfactory to note that the department had 
done something towards enforcing its freeboard 
rules upon foreign ships that load in British ports. 
The ofticial return relating to ships which had been 
ordered by the Board of Trade officials to be 
provisionally detained as unsafe during the 12 
months ending June 30, 1895, showed that out of 
a total of 54 vessels so detained for overloading or 
improper loading, 25 were of foreign nationality ; 
and out of a total of 42 vessels similarly detained 
during the 12 months ending June 30, 1896, 26, 
or more than one-half, were of foreign nationality. 
This led to some foreign owners taking out load- 
line certificates, and many more, probably 500 to 
600, have had load-lines assigned without a certifi- 
cate. The only foreign body that assigns load- 
lines is the Germanischer Lloyd, the German classi- 
fication society which corresponds to our own 
Lloyd’s, and which has framed rules in accordance 
with the British freeboard tables. 

Dr. Elgar next proceeded to speak upon stability, 
giving a brief account of how it is determined. In 
some ships, such as high-sided passenger liners, 1 ft. of 
metacentric height is sufficient, because the righting 
levers go on increasing up to a large angle. In war- 
ships, and some other vessels with low freeboard 
and heavy weights high up, 3 ft. or more would be 
required. The objection to an abnormally great 
metacentric height in increasing the rolling and 
uneasy motion among waves was also mentioned. 
Thereminder was opportune, as nothing is morecom- 
mon than for persons—and those often who might be 
expected to be better informed—to mix up steadi- 
ness and stability. With regard to structural 
strength the speaker pointed out that in the present 
state of knowledge a ship designer had to proceed 
upon empirical knowledge rather than scientific 
reasoning. ‘‘ Science,” he said, ‘‘has done much 
in determining the nature of the straining actions 
set up in a ship afloat ; but it is impossible at pre- 
sent to calculate quantitatively their exact effect.” 
The judgment of the constructor is therefore his 
best guide, for the most complete calculations yet 
made of straining among waves fail in quantitative 





accuracy owing to the omission of important dyna- 
mical and other considerations that have till now 
defied exact mathematical treatment. Fortunately 
any deficiency of strength in the hull of a ship 
exhibits itself by well-known marks in the neigh- 
bourhood of rivets and butts of plating long before 
any danger begins to arise. Turning to the other 
branch of the subject, Dr. Elgar pointed out that 
in cargo vessels, safety depends largely on stowage, 
and losses through foundering are chiefly due to 
shifting cargo ; for many boats of this class carry 
cargo of more than twice the weight of the ship 
itself. In first-class passenger steamers and war 
vessels, safety depends almost entirely on design. 

The lecturer reminded his audience that safety at 
sea has increased much of late years. Vessels are 
now not often lost through instability, and when 
they are it is nearly alwaysfrom bad stowage. Dr. 
Elgar had been favoured by the Board of Trade 
with figures bearing on the subject of safety at sea. 
Taking the total losses of vessels of all sizes and 
classes registered in the United Kingdom, except 
fishing vessels, it was found that the total was 
reduced from 780 in the year 1881 to 295 in 1895, 
Out of this total of 780 lost in 1881, 135 were 
steamships, but the losses of steamships in 1895 
were reduced to 100. Notwithstanding this reduc- 
tion in the number of steamships lost, the register 
had increased from 4707 in 1885 to 5757 in 1895; 
so that though 100 steam vessels less were lost 
there were a thousand more which were subject to 
the risk. The loss of sailing vessels was reduced 
from 645 in 1881 to 185 in 1895. The number on 
the register was 9849 in 1885, and was reduced to 
6373 in 1895. Out of the total number of losses of 
ships during these 15 years two-thirds were 
due to stranding and collision, 55} per cent. 
of the total having been through stranding and 
113 per cent. through collision; 27 per cent. 
were made up of ships that foundered or were 
missing, and 6 per cent. were lost through fire 
and other causes. From 1889 to 1895 no re- 
gular passenger steamer was lost excepting by 
collision, stranding, or fire. These three causes, 
we may point out, are beyond the control of the 
constructor ; although, of course, the question of 
subdivision may influence the chance of saving the 
vessel. The latter element, however, is generally 
not in the builder’s hands. In 1895, Dr. Elgar in- 
forms us, only 23 lives of passengers were sacrificed 
through the loss of steamers, excluding minor 
casualties ; but we are told that for several years 
no passenger’s life has been sacrificed at sea 
through the loss of any good passenger veasel 
unless she had been previously damaged by strand- 
ing, collision, or fire. ‘‘ Theships, as designed and 
constructed. have successfully defied the worst 
efforts of wind and sea to send them to the bottom, 
so long as they were navigated clear of obstructions 
and were protected against fire.” This is a fact of 
which Dr. Elgar—as one of the very foremost naval 
architects of the time and worthily representing his 
profession—may well feel proud. 

One of the chief lessons which the lecturer wished 
to impress by these statistics was the necessity of 
endeavouring to make ships as safe as possible by 
internal water-tight subdivisions in the event of in- 
jury through stranding or collision. There appears, 
Dr. Elgar continued, no reason why large passenger 
steamers should not be subdivided so as to be safe 
from the effects of any single blow from outside ; 
and this is the case with many of the fine steamers, 
transatlantic and others, that trade from Liverpool. 
The case, the lecturer said, may be different with 
regard to many cargo steamers. 

At the conclusion of the lecture a vote of thanks 
to Dr. Elgar was proposed by Lord Kelvin and 
seconded by Sir Frederick Bramwell. It was 
carried by acclamation. 


MeEcHANICAL SCIENCE SECTION. 

The third sitting for the reading of papers at 
the recent Liverpool! meeting was held on Monday, 
September 21, there having been no meeting of 
the section on the previous Saturday. The first 
business was the presentation of the report of the 
committee appointed to consider the question of 


Smatt Screw GAvuceEs. 


This we shall print in full at an early date. 

The Monday of the meeting is now always de- 
voted to questions of electrical science, and all the 
papers read on September 21 were connected with 
electrical matters. The first contribution taken 
was one by Mr, W. H. Preece, entitled 
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Tests oF Giow Lamps. 


The author, in accordance with his custom, did 
not confine himself to written text, but rather dis- 
coursed on the subject he had selected. In Mr. 
Preece’s case this practice—generally to be con- 
demned—is not objectionable, for he has much 
self-possession and a ready delivery, qualities which 
enable him to preserve the thread of his narra- 
tive, and to say what he has to say without those 
painful waits, or hummings and hawings, with 
which so many speakers have to eke out their dis- 
course, and which jar so unpleasantly on the 
nerves of an audience. The results Mr. Preece 
laid before the section were based on a vast number 
of trials he had made to test the qualities of various 
glow lamps. The details of these tests were con- 
tained in an elaborate series of tables which were 
put before the meeting, and were also shown 
graphically by diagrams which had been prepared. 
The whole form a most instructive history of 
the subject, and show how far wide of the mark are 
conclusions that have been drawn and accepted in 
regard to the behaviour of certain lamps. Mr. 
Preece’s primary reason for undertaking the in- 
vestigation was to test the quality of various glow 
lamps since the Edison-Swan patents collapsed, in 
order to establish a fair specification for Post Office 
requirements, and to find, if possible, an expedi- 
tious, as well as trustworthy, way of testing the 
efficiency and durability of lamps submitted in 
competition. 

The following were the points aimed at : 

Experiment 1.—To find the efficiency and life of 100 and 
105 volt 16 and 8 candle-power lamps in a trial of 2000 
hours’ duration when kept alight continuously at a con- 
stant voltage, and the filaments at an approximately uni- 
form temperature. 

Experiment 2.—To ascertain the efficiency and life of 
lamps when similarly maintained at constant potential, 
but lighted for several consecutive hours daily, as in an 
ordinary installation. 

Experiments 3 and 4,—Same as in 1 and 2, except that 
the duration of trial was limited to 1000 hours. 

Experiment 5.—To find the mean breaking voltage of 
filaments by gradually increasing the voltage of each 
lamp at about the same rate. 

Experiment 6.—To see what the effect would be on similar 
filaments after being raised to three-fourths of their mean 
breaking voltage as found by 5. 


The speaker explained the manner in which the 
experiments were carried out, giving details of the 
means employed to insure trustworthy results. 
The names of firms supplying lamps were given in 
the tables, There were about 20 different makes 
in all. We do not propose quoting here the 
names of the makers, as we are unable now to 
produce the whole of the data, and to leave out 
some part might lead to injustice being done to 
some. The whole of the tests were carried out 
with continuous current. 

The curves on the diagrams produced at the meet- 
ing indicated four classes of lamps tested in the 
continuous lighting experiments: 1. Those that 
start at about their nominal candle-power at a high 
efficiency, but very quickly show a decided falling off 
in candle-power and efficiency, and become practi- 
cally useless in four or five hundred hours. 2. Those 
that start off at about their nominal candle-power, 
give a useful light for about 1000 hours, and then 
burn out. 3. Those that start in a similar manner 
but do not break. 4. Those that start off with a 
candle-power below their nominal value and keep it 
up fairly steadily for 2000 hours or more. With 
the first class referred to frequent renewals will 
evidently be necessary ; but Mr. Preece was of 
opinion that ‘‘ a short life and a merry one” is a 
condition not without its advantages. Classes 2 
and 3, however, he considers the most promising 
lamps for practical use. The lamps of class 4 
scarcely admit of fair comparison with the others, 
as they never reach their nominal candle - power. 
Throughout the prolonged tests of ‘‘ continuous 
lighting” the candle-power of each lamp gradually 
dropped, and the watts per candle rose. 

In the next series of tests, those conducted over 
1000 hours, in several lamps the candle-power at first 
increased and then diminished. In one case a so- 
called 100-volt 8 candle-power lamp began at 54 
candles, and remained practically constant during 
the first 400 hours. It then gradually rose 10 per 
cent. to the 800th hour, after which the light slowly 
diminished to the starting luminosity, but the watts 
per candle were then higher than at the beginning 
of the trial. 

In experiments 2 and 3 the lamps were rigidly 
mounted to prevent vibration. The so-called eco- 





nomical or high-efficiency lamps suffered more in 
breakage of filaments than those of about 3} watts 
per candle. The longest run was 10563 hours, and 
the shortest 23? hours. Omitting these numbers, 
and others below 100, the average life of eight 16 
candle-power 105-volt lamps was 463.47 hours ; 
and of three 8 candle-power 100-volt lamps 556 
hours. 

Having obtained records of the efficiency and dura- 
bility of various glow lamps under conditions of con- 
stant illumination and intermittent lighting, Mr. 
Preece proceeded to determine a quick and ready 
way of satisfactorily judging the quality of lamps. 
To obtain this end the voltage of several lamps was 
gradually run up for each lamp singly at a uniform 
rate until the filaments broke. At the moment of 
rupture the voltage, current, and time of running 
up were noted. Before increasing the normal 
voltage the current was measured and the resistance 
calculated. The average breaking voltage of the 
filaments was found to be 230, and the time of 
running up was from 3 to 4} minutes. 

The experiments with three-fourths of the 
breaking voltage (Experiment 6) were made to see 
what would be the effect on electrical efficiency, 
candle-power, and the resistance of the same kind 
of lamps when slowly raised from normal potential 
to three-fourths of their mean breaking voltage. 
The details were given in the tables, and it is 
interesting to state that the candle-power was found 
to be rather more after the filaments had been 
raised to a high temperature and re-tested at initial 
pressure. 

The experiments above quoted may be taken to 
show that in the continuous lighting experiments 
the candle-power fell about 30 per cent., and the 
watts per candle rose about 28 per cent. in 1000 
hours. In installation work, lamps of about 3} 
watts per candle, burning from seven to nine hours 
per day, behave as regards life and efficiency about 
the same as when giving continuous illumination ; 
but high-efficiency lamps deteriorate more quickly. 
That good 100 or 105 volt 16 candle-power lamps, 
taking 3? watts per candle, should stand a gradual 
increase of pressure of direct current up to 225 or 
280 vols in 34 minutes before the filament breaks ; 
that when regularly raised in 24 minutes to 170 
volts, and afterwards re-tested at ordinary voltage, 
the candle-power should not be less than 14.4 nor 
higher than 17.6, while the watts per candle should 
not exceed 4, 

Mr. Preece also gave particulars of the specifica- 
tion for glow lamps he has drawn up for use in the 
Post Office. The size is determined ; the voltage, 
candle-power, and normal watts are to be marked 
on the lamp; the lamps to be tested for defective 
filaments ; photometric tests and 2} minutes’ pres- 
sure test to be made. 

In conclusion, Mr. Preece stated that the general 
results of his tests led him to the conclusion that 
the duration of lamps, as stated by some makers, 
could not be depended upon, especially those of a 
cheap quality. The best practical lamp was that of 
60 watts 16 candle-power. 

The discussion on Mr. Preece’s paper was opened 
by Mr. Graham Harris, who asked if it would have 
made any difference had the lamps been tested by 
alternate current in place of continuous current. 

Professor Ayrton pointed out the necessity in 
cases of this kind of testing a large number of lamps 
in order to get a fair average result, and eliminate 
the chance of accidental variation in individual 
examples. The author had referred to lamps which 
gave less than the nominal candle-power at first as 
being higher in the list. The result was to be 
expected, as they were marked for less voltage, and 
naturally lasted longer. He thought the method 
suggested by Mr. Preece of testing glow lamps by 
running up the pressure quickly, was well devised 
for finding what would be the life of the lamp at 
normal pressure. The plan was convenient, and 
the results the author had given were of value. 
Mr. Preece had quoted figures in regard to cost, 
the lowest value being 0.015d. per candle-power per 
hour with the Board of Trade unit at 3d. Even this 
was higher than the corresponding cost of gas burnt 
in an Argand burner, and was far dearer than gas 
when used in conjunction with the Welsbach mantle. 
It was to be noted that the whole of the results given 
were below 100, as compared with the Edison-Swan 
standard. There was a lamp to which Mr. Preece 
had not referred, but with which he, the speaker, 
had lately been experimenting with very promising 
results. The filament was made from a carbide of 
silicon. From the tests he had made he felt con- 


vinced that Mr. Preece would have exceeded the 
100 per cent. standard if he had included this 
lamp in his inquiry. It would be interesting if an 
explanation could be given of the reason for the 
candle-power going up in the Edison-Swan lamp 
whilst the pressure remained constant. It had 
been suggested that the improvement’ was due to 
improvement in the vacuum. This was a difficult 
thing to understand, but he had tested it as well as 
he could, measuring the vacuum by an induction 
coil, and he had come to the conclusion that in the 
lamps in which the light improved the vacuum also 
improved. At first sight he had, therefore, 
thought that the explanation which assigned the 
increased light to better vacuum was correct, but 
other experiments he had made negatived this, 
and therefore he concluded change of vacuum did 
not govern the result. Perhaps, he continued, the 
explanation would be found in the fact that the 
filaments were not properly formed, and, for a 
time, improved by use. 

Professor Fleming pointed out that Mr. Preece 
in his specification referred to the standard candle. 
Now a standard candle in the spermaceti was a 
thing that might be very different to the standard 
candle in an Act of Parliament. It was to be re- 
membered also that photometry was not only a 
matter of apparatus, but also a matter of observa- 
tion, a question of instruments and their users. 
Unfortunately we were not able to follow Dr. 
Fleming throughout. This we regret, as he 
spoke at considerable length, and his remarks 
would carry weight. We understood him to 
say, among other things, that he had abandoned 
all forms of secondary standards of ordinary kinds, 
that a final definition of absolute standards was 
required, and that Mr. Preece’s specification should 
be further discussed and considered before being 
adopted. 

Mr. Swan, who rose at the invitation of the 
President, pointed to the difficulty of criticising a 
paper, such as that just read, on the spur of the 
moment. He considered that valuable informa- 
tion might be obtained from the short test described, 
for if the voltage were raised steadily but quickly, 
and the filament were not damaged, it would indi- 
cate that the lamp belonged to a long-lived family. 
Testing in the ordinary way was a long and expen- 
sive matter. The efficiency of a lamp depended 
upon the uniformity of pressure, a condition not 
always present in public supply of electric lighting. 
Mr. Preece had said that when lamps were not 
properly marked in regard to candle - power, 
they would deteriorate. Some lamps lost lighting 
power more quickly than others, but it was evident 
that if, through being wrongly marked, they were 
worked at a higher pressure than they were de- 
signed for, they would wear out more rapidly. 

General Webber suggested that in addition to 
the candle-power and voltage being marked on 
lamps, makers should also put on the normal watts 
at which they should be worked. 

Mr. Preece, in reply, said that he had not ex- 
perimented with alternating current, the only 
current at the Post Office being of a continuous 
nature. Others had, however, made investigations 
in this direction, and the results went to show 
that there was no difference whether alternating or 
continuous currents were used. It had been 
pointed out that the cost of the electric light was 
greater than gas. He must allow that gas was 
cheaper per hour, but in electric light the facility 
with which it was turned on and off was sufficient 
to counterbalance the extra cost per hour. Gas 
was flaring away often whether wanted or not, 
but the electric light was always switched off when 
done with. The cost then might be considered 
equal, though his experience had been that electri- 
city was the cheaper. On the subject of cost, 
however, there was much to be hoped for the 
future. In Liverpool the cost of the Board of 
Trade unit was 44d. If corporations would run 
their tramways by electricity, so as to bring down 
the ratio of working expenses, the cost of electric 
lighting might be reduced to very much below that 
of gas at even the light per hour standard. If the 
load could be kept constant, we understood Mr. 
Preece to say, electricity might be reduced to jd. 
per unit, which certainly seems remarkably low. 
Perhaps Mr. Preece is,a little sanguine—an ex- 
cellent fault in a pioneer; but in winter, we may 
point out, the heaviest loads on tramcars would be 
largely coincident with the fullest demand for light, 
and a station must be up to its maximum work, 





allowing, of course, for storage. A larger demand 
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immensely decreases cost of most things, but this is 
especially true of electricity. 


Tue Liverpoot OVERHEAD Ratiway. 


Mr. S. B. Cotterell next read a paper on the 
Liverpool Overhead Railway. In these columns 
we gave a full description, with illustrations, of 
this line at the time it was constructed,* and we 
need not therefore follow the author in this part 
of the subject. We did no} at that time, however, 
deal with the rolling stock, as the line was not 
completed when our former account was published. 
As is well known, electric traction is the method of 
locomotion followed here, the rule being very short 
trains at very frequent intervals. The carriages 
are 45 ft. long and 8 ft 6 in. wide, and are on 
two bogies. Each carriage has accommodation 
for 16 first-class and 41 second-class passengers. 
The vehicles are self-propelled, being each fitted 
with an electric motor. 
wound and built directly upon the axle. The motors 
are started first in series and are then switched 
into parallel. The current is carried to collectors 
of cast iron fixed under the trains by means of a 
steel bar 4 in. square in section which acts as con- 
ductor. It is made up of lengths of 32 ft. each, 
these being connected by copper fishplates. The 
running rails are used for return circuit. Atrain fully 
loaded weighs 38 tons. This, we should gather from 
the paper, is a train of two carriages. Of this weight 
the motor equipment is 6 tons 7 cwt. Lighting is 
by 32 candle-power incandescent lights supplied 
from the main conductor. The generating station 
in near the centre of the line, and consists of four 
horizontal compound-condensing engines with six 
Lancashire bvilers. Each engine develops 400 
horse-power. Each engine drives an Elwell-Parker 
dynamo, of the shunt-wound, drum type, of 500 
amperes and 500 volts. The dynamo is of the 
double-limb type, with magnetic circuit above and 
below the armature, the poles being cut through 
horizontally along the centre to allow the top half 
to be lifted readily. The efficiency of the dynamos 
and engines is about 85 per cent. full load. The 
stations are also lit by electricity, and the signals 
are worked by the same agency. A short descrip- 
tion was given by the author of the method of 
signalling. This is automatic, the train in passing 
performing the operation. The firat part of the 
railway cost 90,000/. per mile. 

A northern extension now carries the line to 
Seaforth, whilst a southern extension five-eighths of 
a mile long is in course of construction. This 
latter part comprises a length of tunnel where the 
line passes into the hillside at the north-east corner 
of Herculaneum Dock. There is also a span of 
about 200 ft. over a part of the Dock Board pro- 
perty. The author gave particulars of this exten- 
sion, and also of the new generating plant that will 
be required. This will be placed in the existing 
generating station, and feeder cables will be used. 
Two new Corliss engines, each of 400 horse-power, 
will be supplied by Hick, Hargreaves, and Co., 
of Bolton, having dynamos by Parker and Co. The 
output of each dynamo is to be 500 volts, 500 
amperes, at a speed of 420 revolutions per minute. 
Details of this new machinery and of the main 
switchboard were given by the author. 

New rolling stock is being built by Brown, Mar- 
shall, and Co., and as the number of passengers 
carried is now over 7% millions a year, it has been 
found necessary to increase the size of the trains by 
one carriage, making three in place of two. The 
new motors are by the Flectric Construction Com- 
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pany. An interesting experiment is about to be 
made in order to get greater ease of traction, to | 
which end it is contemplated that the roller bearings 
of the Roller Bearing Company will be brought into | 
use. The author says that a gain of 80 per cent. in 
starting effort over a train fitted with ordinary 
bearings will be secured. 

The railway has now been working over 3} years, 
and has proved that working on the zone system is 
best. It allows an economy of 25 per cent. on 
the staff. The value per passenger is 1.97d. The 
maintenance of the line is heavy, as there 
are over 80 acres of surface to be protected 
from corrosion. Twenty acres are painted with 
oxide paint, and the rest with black varnish, at the 
rate of once in two years. Blowing the paint on 
by a pneumatic machine has resulted in reducing 
the cost from 2.25d. per square yard to 1.24d. per 
square yard, including all materials. The motors 
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run an average of 40,000 miles before requiring 


| repairs, in which time they earn over 200/., and 
|can be rewound ata cost of 261. 


The engineers for the construction of the line 
are Sir Douglas Fox and Mr. J. H. Greathead. 
The author of the paper is resident engineer and 
general manager. 

A short discussion followed the reading of the 
paper, in which Sir William Forwood was the prin 
cipal speaker. The point of chief interest brought 
out was a statement by the author that a man had 
fallen so as toconnect the line and conductor, the cur. 
rent passing through him. He was much burnt, but 
Mr. Parker had thrown a piece of iron across, thus 
short-circuiting the current and relieving the man. 
Sir Douglas Fox referred to the excellent arrange- 
ments made for the care of the men employed on 
the line. 

Execrric Cranes. 

A paper by Mr. E. W. Anderson, entitled 
** Notes on Electric Cranes,” was next read. 

The author stated that his object was to give an 
account of the experience gained during the last 
eight years at the Erith Iron Works, where two 
electric travelling cranes have been in constant use 
for about that period. No actual experiments 
were, however, given, as @ paper was to be read 
by Mr. Ravenshaw at the Institution of Civil 
Engineers. A brief description of a 20-ton crane 
in the foundry was given, to which electricity was 


'applied as a motive power early in 1888, and of 








which a full account was written in a paper read 
before the British Association in the same year by 
Dr. W. Anderson. This crane is driven by one 
single motor which actuates all the different 
motions. A self-contained steam crane of the same 
size was shortly afterwards placed in the foundry, 
and enabled a comparison to be made between the 
advantages of the two, and of the amount of repairs 
required by them. Proof of the superiority of the 
electric crane was given by the fact that early preju- 
dice against it had been quite overcome, and that 
now it was greatly preferred tothe other. Not only 
were the repairs required less, but in several other 
ways the electric crane is both more convenient 
and less costly. 

Attention was called to the first motion gearing 
of the electric crane, which, though satisfactory, 
was very noisy, and the means whereby it was 
much improved were mentioned, though from the 
necessities of the particular circumstances it could 
not, the author said, be made quite as noiseless as 
it should be. Mention was then made of a second 
crane in the turnery to which electricity was applied 
shortly after the first was started, but which had to 
be dealt with in a different manner, namely, by 
applying a separate motor to each motion, the first 
motion gear consisting of short belts with jockey 
pulleys. The motions were therefore controlled by 
three reversing switches and a brake for lowering. 
The method of collecting the current was referred to, 





it being different from that used in the foundry. 
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This crane had also proved very successful, and had 
given very little trouble; the belt reduction gear 
being quite noiseless. The author summed up the 
experience with these cranes by stating that in his 
opinion electricity applied to this purpose had 
proved itself to be remarkably efficient, even in the 
somewhat trying atmosphere of afoundry. Various 
other points were discuszed by the author, and the 
paper concluded with a brief comparison of the 
merits of hydraulic and electric transmission as 
applied to cranes; pointing out that the adapt- 
ability of one or the other must depend entirely on 
the circumstances of the case, but at the same time 
showing that for travelling cranes the difficulty of 
conveying the pressure water to the crane practi- 
cally precludes its adoption, while in this respect 
electricity stands foremost, especially where there 
is a long travel. 
(To be continued.) 








LITERATURE. 


In New South Africa; Travels in the Transvaal and 

— By H. Lincotn Tancye. London: Horace 

Ox. 

Tue introduction tells us that this volume—which 
is illustrated from numerous photographs taken 
by the author—is the result of several journeys 
made in South Africa, and it is interesting as 
showing the state of affairs immediately pre- 
ceding the late raid and the revolt of the Mata- 
bele. It is curious to note how small are the 
places which have figured so largely in our news- 
papers during the past months. Even Buluwayo 
had only a population of 2250 souls at the commence- 
ment of the outbreak, and the districts of Gwanda, 
Gwelo, Belingwe, and others would not contain more 
than a thousand. At the time Mr. Tangye was at 
Gwelo the place sheltered about 50 individuals, 
and possessed four hotels, two bakers, one mineral 
water manufacturer, one billiard-room, eight general 
stores, and a doctor. Evidently it served a con- 
siderable surroundivg population, for its shops were 
far beyond its own necessities. Salisbury is larger, 
but it is built on a peculiar plan. After the original 
settlement had been planted, the public offices and 
Government buildings were erected a mile away, 
and thus a new centre was started, with obvious 
inconvenience to the first settlers. Three years 
ago it had a population of 400 whites ; it had then, 
even, a flourishing turf club with an entrance fee of 
15 guineas. 

Tne book before us has no engineering interest, 
but it shows very clearly what life is like in 
a country without the simplest engineering works. 
The state of the roads in Rhodesia is perfectly 
awful, and it is wonderful how travellers escape 
with their lives from the coach journeys. How- 
ever, pioneers must expect hardships, and those 
who find their pleasure in seeing new countries 
must take the rough with the smooth. Adventurous 
spirits of the latter kind contemplating a trip to 
Africa cannot do better than read this book. It is 
the record of a man who travels with his eyes open, 
and puts down what he sees and feels, without 
endeavouring to pad his volume by facts taken 
from other sources, On the whole, it gives the 
idea that South Africa offers a good field to men 
who do not fear work and hardship. 
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TRAILABLE FACING POINT LOCK AND 
DETECTOR. 

WE illustrate on page 418 a form of locking gear 
for points made by Messrs. Saxby and Farmer, 
Limited, of the Patent Railway Signal Works, Kilburn, 
London, N.W. The peculiarity of the device lies in 
the fact that whilst the tongue-piece is perfectly locked 
as regards a train passing over it in the facing direc- 
tion, it can nevertheless be trailed through by a 
train moving in the opposite way. Should this 
latter event occur, however, a pin connecting the 
points with the lever is sheared through, and 
must be replaced before the points can again 
be shifted. The details of the device are clearly 
shown in the figures. The locking is effected by the 
use of a bellcrank lever connected by short links 
with the movable tongues of the points, the arrange- 
ment being as shown in Fig. 1. The arm of the bell- 
crank coupled to the tongue resting against its stock 
rail lies nearly in a line with this link, so that a com- 
paratively small force acting on the point lever is suffi- 
cient to keep the point closed. Any motion of the bell- 
crank during the passage of the train is entirely pre- 
vented by the locking-bar shown. On the other hand, 
the wheel flanges of a train passing the other way 
are able to wedge the point open by shearing a brass 
pia connecting the apparatus to the signal lever. At the 
same time this forcing of the point locks both signals 
by means of the disengager and detector gear, shown 
in Fig. 2. When the point is home in either its normal 
or reversed position, it is possible to move one signal 
wire, whilst any movement of the other is prevented 
by a stop on the point-rod. In any intermediate posi- 
tion of this rod both signals are locked by their corre- 
sponding stops on the rod, and this is what happens 
when the points are trailed. The arrangement of the 
lever is shown in Figs. 3 to 7. A slight brass pin 
couples the curved arm, shown below, with the lever. 
This arm is connected at its other end with the point- 
rods. Ifthe points are trailed whilst the lever is in 
its normal position, this pin is sheared through, and 
the curved arm falling over, as shown in Fig. 4, locks 
the lever until the pin is replaced. Similarly, when 
the lever is in the reversed position, as shown in Fig. 7, 
the shearing of the pin causes the curved arm to fall 
into the position shown in Fig. 6, which again locks 








Company, Limited. [Price 1s. net.] 


the apparatus. In moving the points the raising of 
the spring catch clamps the curved arm to the lever, 
allowing the points to be moved over. The arrange- 
ment of the points, signals, &c,, at a single-line station 
is shown in the key plan, Fig. 8. 





HYDRAULIC RIVETING MACHINE. 

ON page 422 we publish the reproduction of a photo- 
graph recently taken at the works of Mr. H. Pauksch, 
Landsberg a/d Warthe, Prussia, showing one of Twed- 
dell’s system hydraulic portable riveting machines, 
with 7 ft. 6 in. gap, supplied for riveting the shells of 
stationary boilers. The makers of the machine, Messrs. 
Fielding and Platt, of Gloucester, are not responsible 
for the adoption of this method of working, nor do 
they think it so convenient or economical as the ordi- 
nary practice of using a stationary riveter, and sus- 
pending the boiler vertically over it, but the subject is 
of interest as illustrating a system which is rather in 
favour in some German workshops. It is claimed for 
the method that the machine can be kept more con- 
stantly employed, and that there is less handling of 
the boilers than is the case with the ordinary way of 
working. The machine illustrated has a maximum 
power of 108 tons, but can be worked at pressures of 
41 and 67 tons also. When worked at the maximum 
power it can also be used to press the plates together 
whilst closing the rivet, the full pressure finally coming 
upon the rivet. 

Although the machine is fitted with a hanger, by 
means of which it can be angled through about 60 
degrees, this is not used in ordinary work, but the boiler 
shell is rotated by means of pulley blocks shown, when 
riveting the ring seams, whilst, of course, the machine 
is traversed by the crane overhead, which is an 
electric one, for riveting the longitudinal seams, The 
lever which is grasped by the lett hand of the work- 
man is for tilting the machine so as to lift iton and off 
the rivet head, the rivets being put in from the inside 
of the boiler and closed on the outside. 

In Mr. Pauksch’s new works electric driving has 
been entirely adopted, the smaller tools being driven 
in groups, from short line-shafts, each driven by its 
own motor, whilst the larger tools are driven inde- 
pendently by their own motors. When the works are 
completed Mr. Pauksch will have one of the best 
organised and most modern plants in existence for the 
production of engines and boilers. 





COMPOUND STEAM ENGINE AT THE 
BERLIN EXHIBITION. 
We illustrate on page 419 one of the seven engines 
exhibited at the Berlin Exhibition by the firm of A. 


dynamos for the lighting of the grounds and the electric 
railway. They are each intended to give 400 indicated 
horse-power, and have cylinders 21.7 in. and 33.5 in, 
in diameter by 19.7 in. stroke, the revolutions being 
150 per minute. The lighting dynamos are direct 
coupled, whilst the railway generators are belt driven, 

The general character of the engines is well shown 
in Figs. 1 and 2. The cylinders are supported at the 
back by two cast-iron standards carrying the guides, 
and at the front by three wrought-iron columns, so 
arranged as to leave easy access to the working parts, 
The standards and columns in turn are mounted ona 
massive cast-iron bedplate in which are formed the 
main crankshaft bearings. Both cylinders are jacketed, 
live steam being used for the high-pressure jacket, 
whilst the supply for the low-pressure one is drawn 
from the intermediate receiver. The piston-rods are 
in one with the crossheads, and are prolonged beyond 
the piston as tail-rods. The connecting-rods are five 
cranks long, the big-ends being bushed with white 
metal. The double-throw crankshaft is a solid forging, 
and runs in three main bearings formed in the bed- 
plate, a fourth outboard bearing being fixed outside 
the flywheel. The high-pressure cylinder is fitted with 
a Rider expansion valve. Both valves are of the piston 
type, the main valve surrounding the expansion valve, 
The cut-off is altered automatically by the governor. 
A double-ported Trick valve is fitted in the case of the 
low-pressure cylinder. Forced lubrication has been 
adopted, the oil being pumped where required. The 
starting gear is conveniently arranged to the front of 
the engine, whilst a stairway permits of easy access to 
the top of the cylinders. 

All the four engines of this type have been designed 
for working with a condenser, but this latter has only 
been fitted in the case of that driving the Siemens and 
Halske Drehstrom generator under the dome of the 
Machinery Hall. The air pump is single-acting, and 
is driven by a beam coupled to the low-pressure cross- 
head. The pump contains no foot valve, head and 
bucket valves only being fitted. 





TORPEDO - BOAT DESTROYER ‘‘ENTRE 
RIOS.” 


On page 430 we illustrate one of four torpedo-boat 
destroyers which Messrs. Yarrow and Co., of Poplar, 
have recently constructed to the order of the Govern- 
ment of the Argentine Republic. In our issue of 
May 22 of this year (see vol. lxi., page 686), we noticed 
the launch of one of these vessels. Again, in our issue 
of July 24 last, we gave some details of a trial made 
with the Santa Fé, a sister vessel to that we now illus- 
trate. It is thus only necessary to repeat the leading 
elements of design. 

The vessel is 190 ft. 8 in. long by 19 ft. 6 in. wide, 
her depth amidships being 12 ft. The machinery con- 
sists of two sets of triple-expansion engines of the type 
usually placed in craft of this nature. The cylinders 
are 18 in., 26 in., and 394 in. in diameter by 18 in. 
stroke. There are six boilers of the Yarrow water- 
tube type. The weight of each of these boilers is 
6? tons, with water and fittings, and they are designed 
to supply steam for 4000 indicated horse-power, which 
is about the power developed at full speed. The pro- 
pellers are of manganese bronze, each with three 
blades. The general arrangement of the cabins differs 
from that followed in the English service, chiefly in 
the fact that the officers have the forward part of the 
vessel, where there is least vibration and noise, assigned 
to their use. The officers’ cabins and mess-rooms are 
placed as near amidships as the engines will permit. 
The petty officers have quarters aft, and the crew, as 
usual, are berthed right forward. 

As previously stated in our issue of May 22, the 
leading feature in the design is the armour by which 
the middle length is protected. This entirely sur- 
rounds the machinery space, there being 4 in. thwart- 
ship bulkheads, as wellas the side armour. This, of 
course, adds considerably to the weight, and, as a con- 
sequence, detracts from speed. We briefly discussed 
the policy of armouring these little boats in our former 
issue. It may be said that such very limited practical 
experience as exists points favourably towards pro- 
tection, as the armoured boat Kotaka, built by 
Messrs. Yarrow for the Japanese about 11 years 
ago, led two important torpedo attacks, and came out 
comparatively unharmed, whilst the unarmoured boats 
suffered severely. 

Our illustration is interesting as showing the boat 
with her armament in place. The piece on the conning 
tower is_a 14-pounder quick-firing Pn whilst there 
are three 6-pounder and two Maxim-Nordenfelt 
machine guns on deck. There is one 18-in. torpedo 
tube forward and two 18-in. swivel torpedo tubes on 
deck. The bunkers will hold 80 tons of coal, which 
will give approximately 2500 miles radius of action at 
about 10 knots speed. : 

The Entre-Rios was taken for her official trial on 
September 1. The boat left the yard at Pople 
shortly after eight in the morning. The draught we* 
taken at Gravesend, and was found to be 4 ft. 2 in. 





Borsig and Co., Berlin. The engine in question is one 
of a set of four which are employed in driving the 








forward and 4 ft. 10 in. aft, or a mean of 4 ft. 6 in. 
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The coal was 20 tons, the total load being 35 tons. 
The boat reached the Maplin mile about 11.30, when 
the three hours’ trial was at once commenced with the 
usual six runs, the weather being fine. The following 
is a copy of the official record of the runs on the mea- 
sured course : 
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The boat was afterwards taken down the Swin to 
the Gunfleet, and the trial was finished about 3 miles 
above the Mouse Lightship. The mean total revolu- 
tions were 65,665, or 364.8 per minute, thus giving a 
mean speed of 26.75 knots. The slip was 7.06 per 
cent. Afterwards circles were turned to either hand 
at full speed, with very satisfactory results, and the 
boat returned ¢o the yard shortly after five o’clock. 

It will be noticed that the steam pressure on the 
runs averaged 147 lb., but as the boilers and engines 
were designed to work at 220 1b. it will be gathered 
that the rate of steaming was well within the limits of 
speed that could be obtained, more especially as the 
air pressure was very moderate. The guaranteed 
speed with the load of 35 tons was 26 knots, which 
was exceeded by # knot. Messrs. Yarrow and Co. 
apparently consider that if they carry out their con- 
tract with a good margin on the right side it is not 
desirable to aim at the utmost the vessel can do, 
simply for the sake of an empty boast. In this they 
are wise, for the vessel will be none the less capable of 
her highest speed in war because she has not bern 
pushed to it in the official trials, If it were a case of 
speed premiums, we should see quite a different course 
followed by this firm. : 

The trial was conducted in the presence of Captain 
Diaz, Mr. Hughes, Lieutenant Grierson, and Lieu- 
tenant Barbara, all of the Argentine Navy. 

The Entre Rios is at the present time being fitted 
out for making the passage out to Buenos Ayres under 
her own steam. Hersister—the Santa Fé—has already 
left, and may possibly have encountered the full force 
of the heavy gales experienced lately. Little anxiety 
has been felt for her safety, as these little craft, long 
and low as they are, prove admirable sea-boats. Their 
light yet strong hull construction makes them exceed- 
ingly buoyant, whilst the great reserve of power, 
admirable manceuvring qualties, and, above all, the 
stress the engines will stand without danger, enable 
them to go through with impunity an ordeal that 
would severely test far more imposing-looking craft. 








NORTH ATLANTIC MAIL SERVICE. 
To THE Eprrog oF ENGINEEBING. 

Sirn,—The paper read by Mr. Arthur Maginnis, 
M.N.A., President of the Liverpool Engineering Society, 
on the ‘ Present Position of the British North Atlantic 
Mail Service,” helps to demonstrate that high rates of 
speed cannot be secured, and made to pay, except by 
economy in working. He considers that the cost of 
obtaining a continuous speed of 234 knots, to make a 
five days’ passage, is beyond the ravge of purely com- 
mercial ventures, and requires to be assisted by sub- 
stantial subsidies ; in other words, as he expresses it, we 
should have a vessel only 2000 tons less in displacement 
than the Great Eastern. I was professionally engaged to 
make a report on the qualifications of the Great Eastern, 
and proceeded in her from Portland round the Irish 
Coast, and thence to Holyhead, and whilst on board I had 
the pleasure of consulting my esteemed friend, Mr. Thomas 
Silver, C.E., of New York, whose patent marine governor 
at one time was fitted to the engines of the majority 
of steamers. Wesummed up the superior qualities and 
defects of that great sp2cimen of naval architecture, and, 
as the result of our cogitations, we applied for a patent on 
September 19, 1861—No. 2343, Having come to the con- 
clusion that the Great Eastern was too lofty and over- 
Weighted, we designed a steamer of light draught to be 
propelled by twin ecrews and paddle-wheels. The hull 
was to form three sections by longitudinal bulkheads. 
The engines and boilers with coal bunkers were to be in 
- exterior divisions, thus leaving the middle division 
or cargo and passengers. The two fore-and-aft parti- 
tions were to be secured to sister kelsons, and to 
pee above deck to form the sides of hurricane decks. 
+he patent specification describes 11 novelties that we 
intended to introduce. Mr. Maginnis explains that to 
gain the 234 knots the hull would be at least 700 fb. long, 
. ft. beam, and proportional depth, which at 28 fb, 

raught would mean at least 30,000 tons displacement. 
dis does not, however, state the register tonnage, and 

isplacement 18 governed by quantity of metal used in 
construction and sundry other conditions, The Great 

_ was 679 ft. 6 in. by 82 ft. 8 in. and 31 ft. 6 in., 
with @ gross register tonnage of 18,915. A board of 


double-screw and paddle-wheel boats of Messrs. Silver 
and Moore, and a prospectus was printed and prepared 
for circulation, when the civil war between the North 
and the South broke out, and knocked the undertaking 
into a cocked hat. We relied on the fact that the Pacific 
Mail Company’s steamships between New York and 
California, drawing 13 fb. to 16 ft. of water, were driven 
with ease 12 knots, with a consumption of less than 35 
tons of coal perday. Those boats were not retarded by 
dense resistance of deep water, and this was a practical 
lesson for us to follow. We reckoned upon accomplishing 
a speed of about 22 to 23 knots. Our boats would have 
registered from 13,000 to 14 000 tons on a full scheme, but 
we intended to start with 12,400 tons. Thirty-five years 
have rolled over since we completed our plans, and side 
paddles have gone out of fashion. Bub I have my own 
novel notions of what a ship should ba and how she should 
be driven; and I agree with Mr. Maginnis that fast pas- 
senger and mail boats should not carry too much weight. 
As to engines and propellers. a great change is needed. 
Yours, &c., 
THomas Moores. 
Milton-rcad, Croydon, September 23, 1896. 





ROYAL VERSUS CIVIL ENGINEERS. 
To THE EpiToR OF ENGINEERING. 

Sir,— With reference to the letter of ‘‘ Justice” in your 
issue of August 21, the case re Cooper’s Hill is even worse 
than appears on the surface. There never was any inten- 
tion of appointing a civil engineer, as the post had been 
promised to Sir J. Browne, RE. Now, Sir James 
Browne, though a very fine man, was not a very fine engi- 
neer, and his appointment to a military college would 
have been all right, but it was scandalous to pretend that 
he was a better selection for Cooper’s Hill than either of 
Messrs. O’Callaghan, H. bell, or J. R. Bell, officers who 
have just retired after filling with credit the highest 
places in the Public Works Department. 

When Sir J. Browne died, it seemed to be regarded as 
a matter of course that Colonel Ootley would gat the 
place, and, failing Colonel Pennycuick, he would most 
probably. No civil engineer need apply for the Presi- 
dency of the Government Civil Engineering College. 

I am rather surprised that the institution as a body, 
and prominent members of the profession in detail, lend 
their names as contenancing Cooper’s Hill College. Ido 
not think it would be more than a dignified protest to tell 
the Secretary of State plainly that the undue preference 
given to Royal Engineers is a great cause of offence to the 
profession at large, and that no civil engineer desires to 
be connected with a civil engineering college presided over 
by a Royal Engineer. hy, we shall have them as 
masters of colleges at the universities next. 


Yours, &c., 
September 8, 1896. JACOB. 





“THE MIGRATION OF TRADE.” 
To THE EprToR OF ENGINEERING. 

Sir,—In your leading article on the above, which ap- 
peared in your issue of September 25, page 401, you con- 
tend that one of the principal reasons of the uncertainty of 
successful working in the engineering trade is the con- 
duct of the officials and members of the Amalgamated 
Society of Engineers. - To this I most decidedly object. 
Your article would have people to believe that this society 
was composed of men who were intent on driving the 
trade out of the country, its secretaries and organising 
delegates favouring incompetent, the sluggard—in fact, 
the riff-raff of the society. I should have thought a 
paper aspiring to be representative of engineering 
would have been better versed in matters so closely 
relating to engineering than to make believe the 
majority of the men employed in engineering, and 
members of this society, are so bereft of inteiligence and 
common sense to pursue so suicidal a policy. A member 
charged with either of those complaints would not only 
be refused donation benefit, but would be excluded. If you 
will kindly refer to any society’s annual reports, you will 
find numerous exclusions for those very complaints. 
Again, you will admit that the trade is composed of 
men who, as a rule, are fairly well educated ; as such give 
them the credit of possessing common sense. You instance 
Chiswick, Belfast, and the Clyde as instances, attributing 
the whole of the blame to the members of this society. 
We all know it takes more than one party to cause a dis- 
pute. In common fairness you will acknowledge that the 
introduction of the water- tube boiler created a revolutionin 
the trades; what was admitted previously as fitters’ work 
is what the boiler is now constructed, Icontend, had the 
case been fairly put and judged, the fitter would now be 
more in evidence in its construction. 

In the Belfast dispute you are thoroughly prejudiced 
against the men, and would seem to bs the advocate of the 
employers. I would ask any reasonable and unprejudiced 
person if there was any justification for the Clyde em- 
ployers in taking the high handed and tyrannical action 
they did in locking their men out because the Belfast men 
demanded an advance, having suffered two reductions. 
What had the Clyde men to do with the dispute? But 
hereis an exhibition of tyranny of the first water, of which 
you take no notice. 

Again, this last dispute on the Clyde, because the 
men of one shop are not agreeable to work with a man 
who is agreeable to participate in the benefits derived 
from unionism, but chooses to hold aloof from his fellow- 
workmen, the federated employers must come to his 
rescue, and turn the whole of the north east coast 
trade in chaos. Which of the two parties are most 
to blame? What is tending to drive trade away? 
I contend that it is this high-handed tyrannical and 
unpractical action of these employers in resorting to such 





cturs was formed in New York to bring out the 


were adopted, such as is in force by Mr. Allen, of Sunder- 
land, and Messrs. Whitworth, of Manchester, confidence 
and goodwill existing between employer and employé, 
strike clauses would not be needed, neither would there 
be the uncertainty as you refer to. Hoping you will 
favour me by inserting this in your paper, and that a 
more reasonable and fraternal spirit will take the place of 
this antagonistic feeling that now exists in this par- 
ticular trade. ~~ we 
ours respectfully, 
Wituiam Dootegy, 
61, Morel-street, Barry Dock, September 26, 1896, 








CEMENT TO RESIST PARAFFIN. 
To THE EpiTor or ENGINEERING. 

Sir,—Can any of your readers tell me of a cement 
which may be used to bind together the broken parts of a 
glass paraffin lamp reservoir, and which will withstand 
the percolating properties of paraffin ? 


Yours, &c., 
September 23, 1896. INQUIRER, 





THE EVAPORATIVE POWER OF MARINE 
BOILERS. 
To THE EpiTor oF ENGINEERING. 
Srr,—I want an ordioary cylindrical steamship boiler 
for 150 lb. pressure, producing 9600 lb. of steam per hour. 
Some one will sell me such a boiler having a total heat- 
ing surface of 1075 square feet and 36 square feet of grate 
surface. He says it will do this work very economically, 
for it will produce 94 lb. of steam per pound of coal. 
I fear this view 1s too flatcering, and the boiler is too 
small with natural draught. 
Will you or any of your competent correspondents be 
kind enough to tell me if | am wrong? 
ane Stream UsEr. 
ng aa is certainly too small for the work svated. 
—Ep. 





THE HATCHET PLANIMETERS. 
Co THE EDITOR OF KNGINEKKING. 

Srz,—As I see there are no further comments on this 
subject, I will reply to the critici-ms that have been passed 
on my improved instrument. 

Ia the tirst place, I do not find, in actual working, the 
difficulty that bas been anticipated by your corre-pon- 
dents by using a hole in a celluloid plate as the tracing 
point. I get readiug after reacing all exactly alike when 
going over the same areas. 

Comparisons are said to be odious, but in my reference 

to another well-known instrument I meant to imply that 
by the improvements I have imtroduced to the hatchet 
planimeter I am enabled to decrease very considerably 
the liability to personal and physical errors. The very 
fact that I proceed in my article to refer to the theoretical 
error shows this plainly enough. It is the old error of 
criticism without taking note of the context which your 
correspondent *‘ Delta”’ has fallen into. 
Those who use area-meacuring instruments to any ex- 
tent know that the personal error of the operator is the one 
to be most guarded against, and any assistance which 
can be given in the convenient desigu of the instrumens is 
surely a step in the rigat direction. In my insorument 
the op+rator can give his whole undivided attention to 
the following of the outline of the area, and as the inssru- 
ment runs over the psper with very little triction, thanks 
to the wheel, any corners and irregularities of the tgure 
can be very readily fullowed. 

Captain Prytz is rather illogical, to say the least ; in 
one place he says it is important to have the instrument 
long in proportion to the dimensions of the area under 
measurement, and in another finds fault with my insoru- 
ment because it is provided with this very convenience. 

The fact that the one single instrument will measure 
indicator diagrams as readily as large areas appears to 
have been overlooked by your correspondents. Professor 
Goodman has two distinct and separate instruments 
where I have only one, 

I fail entirely to see anything complicated in my way 
of measuring the distance between the dents, It is as 
easy, probably easier, to divide up a disc as it is to gra- 
duate the curved bar of the Goodman instrument, and if 
_ correspondents will think a moment they wi!l see 
this, 

Yours faithfully, 
Erszst Kirsorn Scotr. 
The Elms, Bushbury-lane, Wolverhampton, 
September 28, 1896. 





Nortr‘nGHAM TRAMWAYS,—The inhabitants of Day brook 
and Arnold are petitioning the Nottingham Town Council 
to extend the advantages of tramway communication to 
those places as soon as the tram-lines in Nottingham are 
acquired by the council. Although Daybrook and Arnold 
are outside the borough of Nottingham, they are growing 
— and would probably furnish a good contingent of 
trafic, 





WarTeER Suppty or Newark.—The Newark Town Coun- 
cil held a special meeting on Monday with the view of 
considering the desirability of promoting a water supply 
Bill in the ensuing session of Parliament. The new Bill 


will include within the limits of supply 24 villages within 


a reasonable radius of the pumping station at Farnsfield ; 
but it will be altogether at the option of the residents in 
these villages whether they take the water or not. The 
villages will be charged nothing for pipe laying, and will 
have the advantages of water supply on precisely the 





methods ; but if a more reasonable and intelligent method 





ewark, 


same terms as the inhabitants of 
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ROPE DRIVING. 


Notes on the Introduction and Developmer.t of Rope 
iving.* 
By Mr. Asram Combe, Falls Foundry, Belfast. 


Introduction of Rope Driving.—So much has been said 
and ‘written on the advantazes and application of rope 
driving, and so many deta and formule have been pub- 
lished from time to time, that it is hardly necessary to 
add to the information already available in these 
respects ; but as rope driving emanated from Belfast, and 
ha« now grown to such large proportions in the industrial 
transmis-ion of mechanical power, a short history of its 
origin, introduction, and development may prove of in- 
teres on the present occasion. Its introduction is due to 
the late Mr. James Combe, who in 1856 applied an ex- 
panding pulley with V shaped sides to the differential 


ROPE DRIVING APPLIED TO GROOVED PULLEYS 














Fi 6. SEC OF GROOVES USED WHEN SHAFTS ARE AT AN 
ug. p. ANG! BOVE 3°, 





After several years’ use of grooved pulleys and ropes for 
driving from the main shaft of one of the workshops at 
the Falls Foundry to that of another, the advantages of 
rope driving under certain conditions were found to be so 
great that, on the occasion of replacing one of the main 
engines in the beginning of 1863, rope driving was adopted 
for transmitting the entire power of the engine, amount- 
ing to over 200 horse-power, from the second motion shaft 
to the principal shaft. This is the first instance of rope 
driving being used for a main drive of such importance, 
and the original pulleys, with nine grooves in the rims, are 
still in existence, and working daily. 

Material of Ropes.—About that date round ropes made 
of leather strips were generally used. These, however, 


calculated to be increased in direct proportion to the 
diameters of the pulleys. When working under the most 
advantageous conditions—for instance, where the ropes 
are running horizontally at good speeds, with the pulleys 
at a proper distance apart, and with the bottom rope 
acting as the driver—the above bases may be increased 
by 20 to 25 per cent. with safety. On the other hand, 
when the ropes are working under unfavourable condi- 
tions, with centres of pulleys too close together or ropes 
running re these bases must be diminished by 20 
to 25 per cent. exact amount of increase or decreare 
on these standard bases has to be determined in each 
individual instance, according to the circumstances under 
which the ropes are working. 





were found to have the objection that they were liable to 
untwist, and the ends of the leather strips were apt to fly 
out during the working and cause trouble. Moreover the | 





MAIN ROPE DRIVE 
GOO 1.H.P LISBURN. 


Fig. 3. 





strips of leather being cut out of the hide in a spiral were 





ENOLESS ROPE ORIVE 
WITH SINGLE GROOVED TENSIO 
PULLEY. 


Fig. 10 
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motion cf flax and tow roving frames, as shown in 
Figs. 1 and 2, The expandiog pulley was driven by a 
round leather rope from a driving pulley grooved witha V- 
shaped groove. In the course of his experiments in per- 
fecting this motion, he was struck by the large amount of 
power obtained from round ropes working in V-shaped 
grooves; and this led him to try their application to the 
transmission of larger powers. With a view of arriving 
at the most effective angle for the grooves, a series of 
experiments were made in the Falls Foundry Works in the 
following manner. A pulley, fixed from revolving, was 
made with a number of grooves, each having its sidesslop'ng 
ata slightly different angle from the others; ropes were then 
laid over these grooves with weights hanging from them 
at one end and counterbalance weights at the other ; and 
the effect produced on the biting power of the rope in the 
groove by increasing and diminishing the weights and 
the counterbalance weights was carefully noted. The 
object was to determine in a practical manner the most 
suitable angle of groove for a driving rope, so that the 
rope should neither slip nor yet bite too much into the 
groove; and the angle chosen after the above simple 
or ep namely, 45 deg., was adopted in the first 
pulleys set to work, and is at present generally used for 
rope driving under ordinary conditions. 


* Paper read before the Institution of Mechanical Engi- 








neers, 


less strong where cut from the smaller diameters, and were 
liable to break at those parts. Manila ropes were then 
tried with good results, and leather ropes gradually gave 
place to ropes made from manila. 

Relative Diameters of Ropes and Pulleys.—It was early 
recognised by the late Mr. James Combe that it is neces- 
sary to proportion properly the diameter of the ropes to 
the diameter of the pulleys on which they work ; and he 
adopted the following minimum diameters of pulleys for 
the various sizes of ropes: 

1} in. dia. rope, 3 ft. dia. pulley ; ratio 1 to 28.8 
” ” ”” ” ” ” .0 
” ” ” ” ” 1 ” 34.3 
” ” ” ” ” 
Experience has shown that the results have not keen sv 
satisfactory when ropes of the above sizes have been used 
on pulleys smaller than the above minimum diameters. 

Power Transmitted.—When working under ordinary 
conditions, the following simple bases were taken from 
which to calculate the power that each of the foregoing 
sizes of rope would transmit for each 100 revolutions per 
minute made by the pulley upon which it is working ; 

Rope 1} in. dia. on a 3 ft, pulley 5 I.H.P, 
” a ” ” ” 
” ” LB) 5 ” 1 ” 
” BT 8 ” 15 ” 
and for other sizes of pulleys the power transmitted is 














Speed of Ropes.—The speed originally adopted as being 
the most advantageous was about 3300 ft. per minute, 
This speed has since been far exceeded in many instances, 
but it is a question whether advantages have been reaped 


MAIN ROPE DRIiVe FROM FLYWHEEL, OWEN O'CORK MiLis. 
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HALF GROSSED ROPE DRIVE 
ONE ROPE To EACH GROOVE. 1672... 





proportionate to the power gained by the increased speeds. 
On the contrary, the ~ of power by increased speed is 
largely counteracted by loss of power from atmospheric 
friction and from centrifugal action ; and when this loss 
is taken into account, along with the increased wear and 
tear on the ropes and beurings, the speed originally 
adopted, and speeds within certain limits of it, have been 
found to give the best results, 

Extended Form of Rope Driving.—The new method of 
driving soon became known to several English and Scotch 
engineers, who joined in its further introduction and de- 
velopment. An extended form of main rope driving from 
the second motion shaft to the various lines of shafts in 4 
flex mill is shown in Fig. 3. This drive was started in 
July, 1864, in the Hilden Mills of Messre. William 
Barbour and Sons, Lisburn, and is tranemitting 600 in- 
dicated horse-power. Fig. 4 represents one of the earliest 
examples of rope driving from the flywheel of the engine 
itself. This drive, erected in 1873 at Owen O’Cork Mills, 
Belfast, was designed by Mesere. Combe and Barbour, 
by whom also the pulleys were made, the fly wheel being 
supplied to their instructions by Messrs. Hick, Har- 
greaves, and Co. ‘ Ao sal} 

Cotton Ropes —Later on in certain districts, especially 
those in which the cotton industry prevailed, cotton ropes 
began to be used. These have the advantage of being 
calor more pliable than manila ropes, especially when 


the latter are new. The relative merits of ropes made 
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anila and those made of cotton have frequently been 
ea: but experience has shown that, if the pulleys 
are properly designed and applied, and if the ropes are 
the proper diameter, oo results are obtained, whether 
the ropes are made of manila or of cotton. 

Shafts not Parallel.—One of the great benefits that was 
found in rope driving at a comparatively early stage was 
that ropes could be applied with advantage to transmit 
power between shafts that were not parallel. In 1875 the 
drive shown in Fig. 5 was put up in the works of 
Messrs. Combe and Barbour to drive 100 indicated horae- 
power from one shaft to another which was not quite 
parallel with it. Here the angle between the shafts is 
about 3deg., and the ropes were applied without mak- 
ing any alteration in the form of the grooves. When, 
however, it is desired to employ — for driving shafts 
ab a greater angle, the grooves in the — are altered 
to the section shown in Fig. 6, which was introdu 
about 1875, so as to allow the ro to enter and leave 
the grooves without greater friction on their sides than 
when the shafts are parallel. 

Endless Rope for Close Shafts.—In 1878 grooved pulleys 
and rope driving were introduced to replace pairs of large 









SHAFTS AT RIGHT ANGLES 
SEC. OF GUIDE PULLEYS 














geared wheels, which from one cause or another were 
giving trouble ; for example, in places where they were 
used to combine the power from a steam engine with that 
from a waterwheel, or to combine the power from two 
engines working under slightly different circumstances. 
Here the centres of the wheels were so close together that 
ropes, if applied separately in the ordinary way, would 
have been too short for effective driving, and there would 
have been difficulty in putting equal tension upon each of 
the several ropes. Consequently, in order to secure a 
proper length of rope and equal tension, a single con- 
tinuous rope was used, as shown in Fig. 7, which was 
laced round and round the pair of pulleys, passing from 
the first groove of the driving pulley to the first of the 
driven, thence back to the second groove of the driving 
pulley and on again to the second of the driven, and so 
on; and a tension pulley was added for leading the rope 
back from the last groove into the first. 

Rope Flywheels.—The continued rapid extension of 
rope driving, and more especially of driving direct from 
the flywheel of the engine to the various shafts, led to de- 
signing flywheels to suit the high speeds. In Fig. 8 is 
shown rope flywheel designed by Mr. James Barbour 
— to meet the special requirements. The peculiar 
Srantage of this method of constructing flywheels is 
' at, instead of depending solely on a cust-iron arm 
or connecti each segment to the nave, a atron 
Trewent iron lt is used, which passes down throug 

@ middle of the tubular cast-iron arm, and connects 
Fie segment directly with the nave, as shown in 
t 18-9; consequently this bolt not only receives the 
tensile strain caused by centrifugal force while the wheel 
> motion, but it also withstands the driving home of 

© cotters when the wheel is being put together. When 
a iron alone is used for the arms, the driving home of 
te os 18 a frequent source of bi which may not 
dri etected until the flywheel gives way; whereas by 
+ the cotters into along malleable iron bolt there 
pA ess danger of fracture. The starting worm or barring 

mine, shown in Fig. 10, is made with three pawls for 








barring round, in order that the motion may be con- 
tinuous, ins’ of intermittent as it is when only one 
or two pawls are used. 

Crossed Ropes.—It was about the same date that driv- 
ing pd crossed and half-crossed ropes was introduced ; 
also that rope driving was applied to shafts working at 
right angles to each other, round corners, &c. In Figs. 11 
to 16 are shown some examples of this kind, and of the 
special forms of groove used. 

Fig. 12 represents the special form of groove used for 
cross rope driving; and Fig. 11 the method of putting 
on the ropes, so that each rope, though of necessity 
rubbing on itself, does nob rub against its neighbours. 
The grooves, shown in the section, Fig. 12, are con- 
structed so that their pitch is greater than twice the dia- 
meter of the rope, as a further means of preventing the 
ropes from rubbing against their neighbours. 

Fig. 13 represents an arrangement of half-cross ropes, 
and Fig. 14 the shape of groove used for enabling the 
ropes to enter and leave the pulleys without rubbing too 
much in the grooves. 

Fig. 15 shows an arrangement for driving shafts at 
right angles to each other, by means of a pair of hori- 


SINGLE ENDLESS ROPE 
DRiv? SEVERAL PULLEYS 
FROM ONE COMMON PULLEY 
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zontal guide pulleys, each having a single wide groove of 
the section shown in Fig. 16. 

Endless Rope with Loose Guide Pulleys.—In 1889 the 
arrangement of rope driving shown in Fig. 17 was 
introduced by Mr. James Barbour. Here the driving 
and the driven shafts were near together, and there was 
not sufficient space to apply the tension pulley pre- 
viously described and shown in Fig. 7. A single con- 
tinuous rope was therefore laced round the grooves of the 
pulleys, and for the purpoze of Jeading the rope back 
from the last groove of the one pulley into the first groove 
of the other an additional single-grooved pulley was 
mounted loose on each shaft ; these two loose pulleys 
were made larger in diameter than the fixed — and 
the rope was led from one to the other over the top of the 
ropes working in the ves of the fixed pulleys. A 
large number of drives have been erected in this way, and 
all are working satisfactorily. 

Endless Rope Driving several Pulleys.—About the same 
date also a drive was erected, in which a single continuous 
rope was used for driving from one common pulley several 
shafts running at different speeds. In Fig. 18 is shown 
an example of one of these drives, in which a tension 

ulley is used to bring the rope back from the last groove 
into the first, and at the same time to take up the slack 
of the rope. 

In 1890 Mr. Barbour further developed the use of the 
single continuous rope, by applying it to the half-cross 
drive, as shown in Figs. 19 and 20, in which is seen the 
peculiar method of lacing, whereby a single endless rope 
is passed round the several grooves in succession, and back 
from the last groove to the first, without the intervention 
of a guide or tension pulley. 

Substitution of Rope Driving for Geared Wheels, and 
relative Amount of Power Absorbed.—In many instances 
existing gearing and upright shafts have been thrown out 
and replaced by rope driving ; and where the rope driving 
has been properly designed and erected, the total power 
required for the rope driving has, in none of the installa- 
tions which have come under the writer’s observation, 





exceeded that which was required when driving by wheel 
gearing ; and in many cases the power required to drive 
the same amount of work by ropes has been less than it 
was before the change in method of driving took place. 

The above examples of the transmission of mechanical 
power by ropes serve to illustrate the development of 
this method of driving. Numerous variations have of 
course been made upon each of these plans, which have 
largely extended the field for the application of rope 
driving; so that this method of driving, which arose 
from such a small origin, is now widely adopted for in- 
dustrial purposes. There is also no doubt that other de- 
velopments will take place in the future, which will further 
extend its sphere of usefulness. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 24, 

No recent developments have occurred in the iron 
trade. Business is at a standstill. Orders are 
numerous, but generally for small lots. A great many 
mills are operating less than half capacity. A goodly 
number are idle, and there is no incentive to action on 
the part of buyers. This apathy may continue several 
weeks. There are those who are in daily expecta- 
tion of a rush of buyers, particularly among the 
larger iron and steel manufacturing firms, because of 
several circumstances, among which may be mentioned 
the rather abrupt restriction of production since last 
autumn, shown in the ratio of 22 to 13, in the absence 
of stocks among consumers of all kinds, in the with- 
holding of orders of iron and steel products, which 
points to a greater or less precipitation of orders later 
on, and finally to the concurrent removal of the cause 
of present hesitancy among buyers, investors, pro- 
moters, and consumers generally to provide for require- 
ments that ordinarily would present themselves, 
Materials for three warships will probably be con- 
tracted for in a few days. No large orders outside of 
this are in sight, but a vast amount of business is 
hidden in pigeon-holes. Many would not be sur- 
prised to see a heavy all-round demand for stock this 
winter, in view of improving conditions which many 
circumstances indicate as probable with the opening 
of the spring. Steel mills are doing very little. Rails 
sell at 28dols.; billets at tide water 21.50 dols. 
Prices are extremely low in all lines. Despite this, 
no forward buying has been done for a week. All are 
waiting for some sign of better conditions. There will 
be a general movement to secure some stock in a few 
weeks. As to pig iron, the supply is large enough to 
meet immediate demands. Coke is dull and weak. 
Ore shipments are at an end. The banking interests 
are more accommodating to customers, and liberal 
arrivals of gold are confidently discounted. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Education of Mining Engineers.—The President of 
the Midland Institute of Mining Engineers, Mr. G. B. 
Walker, delivered an address on ‘*The Education of 
Mining Engineers ” at a meeting of the Institute held at 
Sheffield on Saturday. Mr. Walker’s opinion on the 
subject is entitled to respect, ashe has a practical know- 
ledge of the question with which he dealt, and is able to 
express his opinions with clearness. He remarked, in 
opening, that the coal trade of this country is hard 
pressed, and that Great Britain, in the matter of the coal 
trade, no longer possessed the supremacy. In view of 
the change in conditions, it is, in Mr. Walker’s opinion, 
more than ever requisite that the mining engineer should 
have a very efficient, practical, and scientific training. 
In the struggle for life those only would Paneer 
survive who could most successfully bring to their aid the 
resources of science and highly-trained ability. Mr. 
Walker instanced the strides made by Germany in the 
development of her coal resources, and made a passing 
reference to the large measure of engineering skill and to 
the clever adaptation of means to ends by which this 
result had been obtained. The way to cope with German 
success was to copy German methods ; and better technical 
education, more readiness to progress, and a scientific 
training were the firss means to be employed, if we 
are to retain our commercial supremacy. A mining 
student, he submitted, should be trained in the art and 
practice of mining, in Poysicss chemistry, geology, 
machine construction an rawing, steam and steam 
engine, electrical engineering, surveying and mining juris- 
prudence. In each of these he should have a thorough, 
not a superficial grounding. He contrasted the mining 
classes at the Durham College of Science and the York- 
shire and Firth Colleges with what he described as the 
more thorough systems of Belgium, France, and Ger- 
many, and advocated a complete system of technical 
education, with three years at a college to begin with, or, 
better still, two years at a colliery, three years at a tech- 
nical college, two years at a colli underground, and 
one year in 2 colliery office. A youth with such a train- 
ing would be certain to be turned out thoroughly com- 
petent, and the course he suggested would be equal to 
that of France and many. He advised all those 
interested in the matter to appeal to the Government and 
the educational authorities for their help. 


Threatened Strike of Sheffield Moulders.—The agitation 
among the moulders employed in Sheffield for a reduction 
of their hours from 54 to 53 per week is assuming an acute 
phase. At present the men work thelarger number of hours 
for 38s. per week. The membership of the Ironfounders’ 
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Union in Sheffield is abou 800, the men being employed 
by 25 firms. The employers were approached a short time 
ago, but refused to grant the men’s demand, and as a con- 
sequence the workmen decided to hand in their notices. 
The executive have expressed themselves as being io 
agreement with the men, who will accordingly receive the 
support of their society. Circulars are to be forwarded 
during the present week by the men’s repregentatives to 
their employers. 


An Important Alteration in a Government Contract.— 
File-cutting machinery has departed from the realm of 
experiment. Up to quite recently the tenders for files 
sent out by the Government contained a stipulation to the 
effect that the whole of the articles should be made of the 
best refined cast steel, ‘‘ hand-cut and sand-blasted.” A 
tender has been received during the past few days for 
machine-cut files, and as this is the first time that a 
Government contract has contained this stipulation, much 
interest has been excited. Machinery will, in con- 
sequence of this alteration in the wording of the tenders, 
become more general. This department of Sheffield trade 
has been very active for some months, and great difficulty 
has been experienced in the direction of obtaining skilled 
file-cutters. 


Tron and Steel.—There is very little variation from the 
trade conditions reported last week. Although there has 
been for some time a decided movement in pig iron, no ad- 
vances have yet been made. Crucible steel is in active 
request, nearly every department being worked at its full 
capacity. very encouraging sign is the increased 
demand from the Continent for the higher classes of tool 
steel, in which as yet: Sheffield manufacturers are able to 
defy competition. Engineering firms report a more than 
average amount of business, but orders are not so plenti- 
ful as they were three months ago. Bessemer and 
Siemens-Martin material finds a ready market both at 
home and abroad. A verv slight increass in trade 
will cause prices to rise. Railway work is plentiful, 
and makers of tyres, wheels, axles, springs, and buffers 
have come months’ employment yet in hand. The heavy 
industries are well employed, and although makers of 
armour-plates express concern as to the non-arrival of 
Government orders, these cannot be delayed for long. 
The local tilts and forges are not working so well as they 
were a month ago, but it is thought that when the new 
quarter is entered upon business will revive. Cutlery is 
active, and silver and electro-plate trades report a steady 
increase of business. Quotations are: Hematites, 54s. to 
583., according to quality, delivered in the district ; 
Lincolnshire pig, 393.; foundry iron, 42s,; Bessemer 
billets (special carbon), 5/. 12s. 6d, to 6l.; bar iron, 
5l, 10s. at works, 6/. at warehouse. 


South Yorkshire Coal Trade.—Household qualities of 
coal have advanced slightly on the week on account o 
the cold weather. Most of the colliery concerns in this 
district had more or less large stocks on hand, however, 
and the alteration for the better has been felt but little. 
More coal is being forwarded to London. The Yorkshire 
and Lincolnshire ports on the Humber are taking the 
usual quantity of steam coal for export purposes. Gas 
companies are drawing more largely upon the resources of 
the collieries, and manufacturers’ fuel is scarcely in such 
active demand as formerly, Quotations up to Wednes- 
day were: Best Silkstones, 8s. to 93. per ton; Barnsley 
house coal, 72. to 8s. ; steam coal, from 6s. 3d. upwards ; 
gas coal, 63, 3d. to 63, 9d.; manufacturers’ sorts, from 
43, to 53, 6d. for best ; coke active, at from 103. to 123, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. —Yesterday there was a 
fairly large attendance on ’Change, and the market was 
cheerful in tone. A moderately large business was done, 
and it was satisfactory to learn that the transactions re- 
corded were nearly all for legitimate business, very few 
speculators operating. The general quotation for early 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron 
was 38s., and a good few parcels changed hands 
at that price, though some buyers endeavoured to 
purchase at rather less. On the other hand, there were 
sales recorded at as high a figure as 39. for special brands. 
Middlesbrough warrants opened at 38s. 1d., and closed 
38s. 2d. cash buyers. No. 4 foundry pig wae quoted 
87s. 3d.; grey forge, 363. Sd.; white, 36s.; and mottled, 
35s. 9d. all for early delivery. East coast hematite pig 
iron was weakish in price, notwithstanding the increased 
cost of production. which has recently gone up about 
2s. 6d. per ton. Hematite, however, is plentiful, and 
prices range from 45s 6d. to 45s, 9d. Spanish ore mer- 
chants hardly know what to ask, owing to freights having 
advanced so rapidly. Bilbao Middlesbrough freights are 
6s. 6d. to 6s 9d. Rubio ore is quoted 13s. 6d. to 14s. 
c.i.f. Tees. To-day there was very little change in the 
market. Quotations for makers’ iron were just the rame 
as yesterday. Middlesbrough warrants stiffened to 
383. 24d. cash buyers. 

Manufactured Iron and Steel,—A rather better account 
can be given of the manufactured iron and steel trades. 
Preducers keep busy, particularly bar, rail, and chair 


makers, and quotations have a decided upward tendency. | 


For shipbuilding material inquiries are rather better, but 
there is still room for improvement in this branch. The 


following are the market quotations : Common iron bars, | 


51.28. 6d. , bestbars, 5/. 12s. 6d.; iron ship- plates, 4/. 178. 6d. 
to 51. ; iron ship-angles, 4/. 15s. to 4l. 17s. 6d. ; steel ship- 
plates, 5/. 23. 6d. ; and steel ship-angles, 5/.—all less the 
customary 2} per cent. discount for cash. Ordinary 
chairs are 2/. 17s. 6d. to 3/., and heavy sections of steel 
rails 47, 10s., both net cash at works. The return of Mr. 


Waterhouse, accountant to the Board of Arbitration for 
the Northern Manufactured Iron Trade, is fairly satisfac- 
tory, showing as it does the net average selling price for 
the two months ending August 31 last to have been 
4l. 178. 1d.. against 4/. 163. 6d. for the preceding two 
months. The improvement does not, under the sliding 
scale arrangements, justify an increase in wages. 

Coal and Coke.—Coal on the whole is quiet. Bunkers, 
however, are in good request, and prices are firm. Coke 
keeps stiff. Good blast-furnace qualities are 153. 3d. 
delivered here. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A very small amount of 
business was done in the pig-iron warrant market last 
Thursday forenoon, the sales reported as not amounting 
to more than 6000 or 7000 tons of all kinds. Prices re- 
mained unchanged from those ruling at Wednesday’s 
close. There was rather more doing in the afternoon, but 
much of the business was on option terms. Prices stiffened 
all round 4d. per ton. The settlement prices at the close 
were: Scotch iron, 463. 14d. per ton; Cleveland, 38s. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 472. 14d. and 45s. per ton. A very firm tone 
characterised the market on Friday forenoon. The 
special feature of the market was the demand for Middles- 
brough hematite iron, and the price advanced 23d. 

r ton, the rise being, to some extent, due to the 

igher rates asked and paid for freightage of iron ore 
from Bilbao to Middlesbrough. All over, about 15.000 
tons of iron—10,000 tons of Scotch, 2000 tons of Cum- 
beriand, and 3000 tons of Middlesbrough hematite 
iron — changed hands. Scotch and Cleveland each 
made 4d., and Cumberland hematite iron 1d. per 
ton. uite as much iron was disposed of in the after- 
noon, and prices closed very steady, the respective 
settlement rates being 46s. 3d., 38s.. 47s. l4d., and 
453, 3d. per ton. In consequence of Monday being the 
autumn holiday in the Glasgow districts, there was no 
meeting of the iron market held. Business was resumed 
on Tuesday forenoon, when only a moderate amount of 
iron changed hands, some 15,000 or 16,000 tons of all 
sorts. Prices of Scotch and Cumberland hematite iron 
showed a drop of 4d. per ton, and other sorts made 
4d. to 1d. per ton. In the afternoon business was 
very restricted, — being done until about 15 
minutes from the close. Iron was then bid for, and prices 
firmed up 4d, told. all round. The sales amounted to 
about 10,000 tons. At the close the settlement prices 
were 46s. 3d., 38s. 14d. 47s. 14d., and 45s. 44d. per ton 
respectively. The tone of the market was flat all round 
this forenoon, and business was very quiet. Scotch 


f | warrants changed hands at 463. 24d. and fell to 


423, 1d., but the close was a shade firmer at 463. 14d. 
A fair business was done in the afternoon at rather 
firmer prices, 463, 24d. being offered by buyers. The 
settlement prices at the close were, respectively, 
463, 3d., 383. 3d., 47s. 14d., and 45s. 3d. per ton. The fol- 
lowing are some of the quotations for No. 1 special brands of 
makers’ iron : Clyde, 493, per ton; Gartsherrie, Summerlee, 
and Calder, 50s.; Coltness, 52s.—the foregoing all shipped 
at Glasgow; Glengarnock (ship at Ardrossan), 
493. 6d.; Shotts (shipped at Leith), 51s. 6d.; Carron 
(shipped at Grangemouth), 52s. perton. There are still 
78 blast-furnaces in actual operation, as compared with 
76 at this time last year. They include five making 
basic iron, 30 working on hematite iron ore, and 43 making 
ordinary iron. Last week’s shipments of pig iron from 
all Scotch ports amounted to 5953 tons, against 7595 
in tons in the corresponding week of last year. There 
were shipped 100 tons for Canada, 345 tons for Australia, 
100 tons for France, 500 tons for Italy, 972 tons for Ger- 
many, 910 tens for Holland, 680 tons for China and Japan, 
smaller quantities for other countries, and 2070 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 363,399 tons yester- 
day afternoon, as compared with 363,398 tons yesterday 
week, thus showing an increase for the past week amount- 
ing to 1 ton. 


Finished Iron and Steel.—There is still a good demand 
for finished iron, the prices of which continue to be fairly 
well maintained. Most of the steel works are well em- 
ployed, and the demand for ship-plates is said to be im- 
proving to such an extent as to warrant makers in asking 
an advance of 2s. 6d. per ton on the price. Angles are 
quoted at 4/. 17s. 6d. per ton. plates at 5/. 2s, 6d., and 
bars at 5/. 17s, 63. per ton. There seems to be a likeli- 
hood of a hitch occurring between the iron and steel 
manufacturing firms and their workmen on the question 
of wages, the Jatter boldly affirming that the advances 
that have been made in prices warrant an advance of 
wages amounting to at least 74 per cent. 


Glasgow Copper Market.—Oao Thursday forenoon only 
one lot (25 tons) of copper changed hands at 47s. 15s. per 
ton cash, being an improvement of 1s, 3d. per ton on the 

uotations of the previous day. The market was idle in 
the afternoon, but at the close buyers were still offering 
the price realised in the forenoon. Some 50 tons of copper 
were dealt in on Friday forenoon, when the price ad- 





vanced 2s. 6d. per ton. In the afternoon 100 tons were 
| dealt in, and prices gave way to the extent of the forenoon 
|rise. No dealings in copper were reported yesterday 
| forenoon, when the quotations showed an improvement 
amounting to 63. 3d. per ton. There were no dealings in 
| the afternoon, and prices came down 5s. perton. There 
was an improvement this forenoon to 47/. 15s. cash 
buyers, but without any business being done. Nor were 
there any transactions in the afternoon, and the price was 
unchanged at 47/. 17s. 6d. per ton cash eellers. 


Clyde Shipbuilding Trade ; Launches during September, 





—There has been 17 vessels launched from Clyde ship. 
yards during the month closing to-day, a total of upwards 
of 24,000 tons. The steamers embraced in the month's 
output included the Tint: Castle, of 5300 tons, built 
for the ‘* Castle” Line of Cape Packets by the Fairfield 
Shipbuilding and Engineering Company; the Cervana, 
3500 tons, built for Messrs. Thomson and Sons, Dundee 
by Messrs. Connell and Co.; the Ebro, 3500 tons, 
built by Messrs. Robert Napier and Sons, for the Royal 
Mail Steam Packet Company ; the Peru, 2800 tons. built 
for the Pacific Steam Navigation Company by Messrs, 
Caird and Co., Greenock; and the Sin-Wo, 2800 tons 
built by the London and Glasgow Shipbuilding and Engi. 
neering Company for the Indo-China Sream Navigation 
Company. None of the other steamers launched exceeded 
750 tons, and three of them were for the trawling trade, 
There were two sailing vessels in the month’s launches, both 
built at Port Glasgow, one of them rated at 1850 tons, 
and the other at 1500 tons. The vessels on the stocks, 
and those recently ordered, bring up the amount of new 
shipping in hands to fully 212,000 tons, which does not 
differ much from the amount in hands at this time last 
year. 


Big Sternpost.—A few days ago the Steel Company of 
Scotland delivered at Greenock a steel sternpost for a 
large mail and passenger steamer which Messrs, Caird 
and Co. have in course of construction for the P. and O, 
Company. 

Contract for the Clyde Weir.—The Finance Committee 
of the Glasgow Corporation, in whose charge the re- 
erection of the weir on the Clyde at Glasgow Green has 
been placed, have unanimously recommended that the 
tender of Messrs. Morrison and Mason, being the lowest, 
should be accepted for the execution of the steel caisson 
foundation, masonry, abutments, piers, and sill of the 
weir. The amount of the tender is the lump sum of 
36,267/. 23. 10d. The tender provides for the lower parts 
of the piers being of granite and the other stonework of 
freestone. Messrs. Morrison and Mason, who recently 
completed their contract for the construction of Craig. 
maddie Reservoir, are at present erecting Ruchill Hos- 
pital and building the new Glasgow Bridge for the cor- 
poration. 


Graving Dock at Troon.—Operations have just been 
commenced by Messrs. George Lawson and Sons, Ruther- 
glen, the contractors, on the large new graving dock which 
the Duke of Portland is having constructed at Troon, on 
the Ayrshire coast. 


Edinburgh Cable Tramways.—The construction of the 
new cable tramways for Edinburgh has been commenced 
in four distinct sections, and is being pushed forward 
with all expedition. The contractors have undertaken 
to complete the work within a year. 


Electric Lighting in Dundee.—A Bill has been prepared 
by the Dundee municipal authorities to obtain additional 
borrowing powers for the gas department, and for an 
extension of the electric lighting system. So far little 
has been done in the way of lighting the streets by elec- 
tricity, but it is now proposed to take a forward step in 
that direction. Various officials have been asked to 
report on the matter, which will be dealt with at an 
early meeting of the town council, 


New Aluminium Works for Greenock.—Works covering 
about half an acre of ground are to be erected in Baker- 
street, Greenock, for the British Aluminium Company. 
The total cost of the buildings that have been resolved 
on is likely to be upwards of 50007. All the contracts 
have been let. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has fallen off, and 
prices tor immediate shipment have been somewhat 
easier. The best descriptions have made 9s. 9d. to 10s. 3d., 
while secondary qualities have brought 93. to 93. 6d. per 
ton, The demand for household coal has been increas- 
ing, and prices have shown rather an upward tendency. 
No. 3 Rhondda large has made 10s. to 103. 3d. perton. Coke 
bas been in good demand ; foundry qualities have made 
17s. to 17s. 6d., and furnace ditto 14s, to 16s. 6d. per 
ton. The inguiry for iron ore has increased, and prices 
have hardened. The best rubio has made 12s. to 12s. 3d. 
per ton. The manufactured iron and steel trades have 
continued firm, and the works are generally in full 
activity. 

Dock Accommodation at Lianelly.—Progress is reported 
with regard to a new dock a to be constructed at 
Llanelly by the local harbour commissioners. It has 
been stated that the commissioners were holding their 
hands, and waiting for the Great Western Railway Com- 
pany to make advances tothem. As a matter of fact, 
however, the resident engineer (Mr. C. P. Fowler), is 
now engaged in taking surveys and soundings in the 
estuary; these are, of course, necessary preliminaries 
to the work of construction. 


The ‘* Amphion.”—The Amphion, cruiser, went into the 
Channel on Thursday, the 24th ult., fora trial of her machi- 
nery. Three previous trials proved unsatisfactory ; on ore 
occasion because she failed to realise more than 4000 indi- 
cated horse-power, and on another occasion because leaky 
joints prevented a vacuum in the condensers. Under 
ordinary circumstances the vessel would have steamed for 
two hours only, but in consequence of her repeated break- 
downs, the Lords of the Admiralty directed that she was 
not to be regarded as efficient until she had satisfactorily 
—— four hours’ high-power steaming. The results 
on Thursday were favourable, the mean indicated horse- 
power for the four hours being 5105, or 105 indicated 
horse-power more than was actually required. The con- 
densers also gave satisfactory results, the mean vacuum 
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recorded being 26.5 in. During the run the vessel 
covered @ distance of 63 miles, or about 16 miles per hour. 


Engine-Building at Devonport.—The chief engineer at 
Devonport Dockyard has completed preliminary arrange- 
ments for the manufacture at Keyham of a set of engines 
and boilers for a third-class cruiser, to be built at Sbeer- 
ness next year, and the foundry and fitting shop at Key- 
ham have several important portions of the machinery 
well in hand. As in the case of the Proserpine, whose 
machinery was also made at Devonport, the new vessel 
will be fitted with water-tube boilers of the Thornycroft 
type, arrangements having been made with the patentees 
for the boilers to be made in the Keyham boiler-shop. 
The engines will be two complete sets of the vertical 
inverted triple-expansion type, and will be capable of 
developing collectively 5000 horze-power indicated with 
natural draught, and 7000 with forced draught. The 
chief engineer at Devonport has promised a speed of 18.5 
knots per hour as the mean rate for an eight hours’ natural 
draught trial. There will be eight boilers, placed in two 
sets of four in each boiler-room, and the working boiler 


pressure will be 300 lb. per equare inch. A new feature, 


is to be adopted in the construction of the machinery, it 
having been decided to electro-plate the steam pipes 
internally and galvanise them externally, so as to prevent 
corrosion. 


The ‘‘ Juno.” —The Juno, cruiser, recently delivered at 
Devonport from Barrow-in-Furness, is being pressed for- 
ward for ker steam trials, for which she will be supplied 
with 600 tons of special hand-picked coal. The pro- 
gramme will include an eight hours’ natural draught trial 
with a meaf indicated horse-power of not less than 8000, 
a four hours’ forced dravght trial with a mean indicated 
horse-power of 9600, a 30 hours’ coal consumption trial, 
and a series of stopping, starting, and circling trials. 


Obsolete Torpedo-Boats.—Three first-class torpedo-boate, 
Nos. 2, 5, and 13, nowat Devonport, are to be sold out of 
the service. Their boilers are to be broken up, and their 
engines and torpedo fittings removed to Keyham. These 
boats are of the earliest type of torpedo-boat construction, 
and they have not been used for eeveral years. 


Newport Docks.—The half-yearly report of the directors 
of the Alexandra Docks and Railway Company states 
that from the returns made by the Newport (Alexandra) 
Dock Company, Limited, the rents payable to the com- 
pany for the half-year ending June 30, 1896, amounted to 
38,9632. 38. 2d. After providing for rents and debenture 
interest, the directors recommend a dividend at the rate 
of 44 per cent. per annum on the preference stocks, 
and at the rate of 3 per cent. per annum on the ordinary 
capital of the company, leaving a balance to be 
carried forward of 55381. 4s. 5d. The Alexandra 
(Newport and South Wales) Docks and Railway Act, 
1896, received the Royal assent August 7. This measure 
contains provisions of importance and value to the under- 
taking in relation to its legal position, leasing powers, &c. 





Tue NortH-EaAstern AT Hutt.—The directors of the 
North-Eastern Railway Company have arranged an in- 
terview with the parliamentary committee of the Hull 
Town Council for the purpose of explaining the plans of 
certain new works contemplated in connection with the 
Albert Dock at Hull. The Albert Dock (which was de- 
signed by the late Mr. J. Hawkshaw, and which was 
opened in July, 1869) formed part of the undertaking of 
the Dock Company at Kingston-upon-Hull, which was 
recently amalgamated with the North-Eastern. 


Steam Ferries.—The Danish State railways boast 
a considerable number of steam ferries, altogether 15, of 
which the largest is ‘‘ Kjébenharn,” plying between 
Copenhagen and Malm6. She is about 290 ft. long; her 
displacement is 1450 tons; depth in water, about 10 ft.; 
capacity, 18 railway carriages. The engines have 2155 
horse-power, and the maximum speed is 14 knots. She is 
a paddle boat, with rudder fore and aft, steam steering 
gear, &c. The aggregate tonnage of the Danish steam 
ferries is 12,932 tons, and the aggregate indicated horse- 
power 20,650. With exception of three, which are more 
intended for ice winters, they are all paddle boats, and 
they have, on the whole, answered their purpose exceed- 
ingly well, and materially increased the traffic of the 
railways. 





University CoLieck, LivERPOOL: ENGINEERING Dk- 
PARTMENT.—An appointment has been made (subject to 
the confirmation of the Senate and Council) of a Senior 
Lecturer in Engineering, in the place of Mr. Stanley 
‘Dunkerley, who has gone to Cambridge. The new 
lecturer, Mr. T. E. Stanton, served four years’ apprentice- 
ship with Meesrs. Gimgon and Co., of Leivester. In 
1888 he entered the engineering courses at Owens 
College, Manchester, obtaining a Whitworth Exhibition 
in 1890. He uated at the Victoria University witha 
first class in honours in the B.Sc. degree, gaining the 
Fairbairn prize at Owens College. e has since taken 
the degree of M.Sc., and has been elected an associate 
member of the Institution of Civil Engineers. He was ap- 
pointed in 1891 Junior Demonstrator in Owens College, 
and in 1893 Senior Demonstrator, which post he has re- 
tained up to the present time. Mr. Stanton brings not 
only very high theoretical attainments to the service of 
University College, but also practical knowledge of en- 
gineering. He has been engaged in conducting the 
laboratory classes on the steam engine and hydraulics for 
the past three or four years at Owens College, Man- 


chester, and has been in addition one of the resident 
putors at Hulme Hall, 








MISCELLANEA. 


A NEW type of wooden pulley is now being manufac- 
tured in this country by Messrs. Thomas J. Syer and 
Co., of 45, Wilson-street, Finsbury-square. These pulleys 
are not built up in the usual way, out of wooden seg- 
ments, but are made out of bent wood, so that the grain 
runs round the circumference. All ordinary forms are 
supplied by the makers. The bushes are interchange- 
ans, so that any size can be fitted. 


The power plant at Niagara is to be largely extended, 
as seven new turbines and generators, having an aggregate 
capacity of 50,000 horse-power, are about to be erected. 
To permit of this being done, the wheel pit will be ex- 
tended a distance of 294 ft., making its total length 
434 ft., its depth and width being 179 ft. and 20 ft. respec- 
tively. Some minor changes in the arrangement of the 
new turbines as compared with those already at work will 
be effected. 


Some experiments on the electric transmission of power 
made at the works of the Central Stamping Company, 
Brooklyn, showed that in an average day’s work the 
engines using belt transmission indicated 44.1 horse-power, 
whilst with the electric system the same work was accom- 
plished with but 257 horse-power. In France also the 
system of electric transmission appears to be in favour, 
the famous steel works of Firminy employing the method 
largely for tool-driving. 

The question of electric traction is being seriously con- 
sidered in Berlin, where negotiations are in progress 
between the company and the municipal authorities. The 
suggested conditions comprise an extension of the con- 
cession to 1919. The overhead system will be adopted, 
gave in certain streets where the municipal authorities 
may require the use of accumulator cars. As these cars 
pass into the outlying districts they will work on the over- 
head system, during which time their accumulators will 
be recharged. 


We find in an American contemporary the following 
rough rule for estimating the fall of potential on an 
electric wire circuit: For a drop of 10 volts the ampere-feet 
are equal to the section of the wire in circular mils. Thus, 
suppose 300 lamps taking 4 ampere each are to be sup- 
plied at a distance of 500 ft., allowing a drop of 10 volts. 
Then the total length of wire is 1000 ft. and the total 
amperes 150. Hence ampere - feet = 150,000 = circular 
mils of wire section, and hence diameter of wire = 


»/ 150,000, é.¢., 387 mils. 

Balloons were used to a considerable extent at the 
recent manceuvres in Germany. Each corps had a 
balloon, which was held at a height of 3200 ft.; there 
being 60 men told off to handle each ballocn. Six gas 
carriages, each drawn by six horses, belonged to each 
balloon, and the unloading, filling, and sending up of the 
balloon only occupied 14 minutes. The officers in the cars 
of the balloons were in —_— communication with 
head-quarters, in addition to which they sent down along 
the ropes sketches of the enemy’s position, &c. 


The Burmeister and Wain Engineering and Shipbuild- 
ing Company, Copenhagen, have in hand a large ice- 
breaking steamer, which will be stationed at Vladi- 
vostock. It is about twice as large as the well-known 
ics-breaking steamer Bryderen, which has done such ex- 
cellent work between Copenhagen and Sweden in several 
severe ice winters. Another ice-breaking steamer ordered 
by the Copenhagen harbour authorities should have been 
delivered long ago, but has been delayed in completion 
through the pressure caused by getting the Imperial 
Russian yacht, the Standart, ready. 


Professor J. E. Denton, in a paper read before the 
American Association for the Advancement of Science, 
describes a form of friction brake which he has used with 
success for measuring the power of steam turbines. A 
brass disc is mounted direct on the turbine spindle, aud 
rotates in a vessel of water mounted on springs. The 
friction between the water and the vessel thus occasioned 
is measured by the deflection of these springs, and measures 
the torque of the shaft. With adisc measuring but 4.3 in. 
in diameter, Professor Denton states that he has absorbed 
16 horse-power for an indefinite period, the number of 
revolutions being 20,000 per minute. 


The Civil and Mechanical Engineers’ Society paid their 
second visit to the new dock of the Surrey Commercial 
Dock Company on Wednesday, September 23, and 
afterwards inspected the oye warehouses and pumping 
plant of the compary. The new dock when complete 
will be 2500 ft. in length and have a depth of 27 ft. over 
the sill. Mr. J. Wolfe Barry, C.B., M.I.C.E., is the 
engineer to the new dock, and Mr. J. Gaskell, M.I.C.E., 
is the engineer to the company. The former was repre- 
sented by Mr. Wales, who courteously showed those 
present over the new work, and the Jatter kindly con- 
ducted the party over the grain stores and pumping 
stations. 


The Secretary of State for Foreign Affairs has re- 
ceived a despatch from Her Majesty’s Consul-General 
at Christiania, stating that tenders are invited for 
the delivery of 22,000 linear metres (13 miles 1180 yards) 
of rails, with fishplates, fastenings, &c., for the electric 
tramline to be constructed between Christiania and 
Holmenkollen. Tenders are to be sent in sealed en- 
velopes, marked ‘‘ Aubud,” by October 15, 1896, to the 
tramline’s offices, 47, Kirkevien, Christiania, where the 
conditions can be procured. The rails must be delivered 
in Christiania by January 1, 1897. Further particulars 
on the subject are expected from Her Majesty’s Consul- 
General, and will be on view, as soon as they have 
arrived, at the Commercial Department of the Foreign 
Office, 





According to Mr. G. W. Tattle, the most economical 
velocities of flow in water pipes are given by the following 
Table: 

Diameter of pipe ... in. 6 12 18 24 36 48 
Velocity of flow ft. persec. 178 209 2 34 2.55 2.92 3.25 
The Table was compiled by assuming a cost for pumping, 
and of laying the pipes and balaricing these so as to make 
the total cost of capital and working expenses as small as 
possible fora given flow. The latter may be obtained 
either with a low velocity and a large pips, or vice versd, 
and thus for any particular quantity delivered there will 
always be a certain sizs of pipe which will give the best 
result. It will be seen that the bigger the pipe, ths 
higher the economical velocity, though other considera+ 
tions will practically often limit the value actually adopted. 


From an article in Za Marine Francaise ib appears 
that on account of the disastrous accident on the Jauré- 
guiberry, the Lagrafel d’Allest boilers ordered for the 
Chateaurenault and other boats have been countermanded, 
and are to be replaced with Normand or Da Temple 
boilers. M. Charles Meyniard, commenting on this, 
expresses a doubt as to whether these latter makes of 
boiler are suitable for such large powers 18 15,000 to 25,000 
indicated horse-power. The officers in command of the 
torpedo-boats having these boilers, complain, he says, 
that though satisfactory when new, the boilers wear out 
very rapidly, all the lower ranks of tubes requiring to be 
replaced after 18 months or two years’ service, whilst at 
the end of three years radical repairs are required, even if 
an entirely new boiler does not become necessary. ° 
Meyniard accordingly hopes that large orders will not be 
given for these makes of boiler until they have been 
thoroughly tested in some large vessel. 


Some extraordinary statements on the factor of safety 
in bicycles have been going the round of the press, so 
that definite information on the subject may be of in- 
terest. This is afforded by the comparative tests of 
steel and Lu-mi-num frames recently carried out in 
America. With a static load on the crank hanger, the 
Lu-mi-num frame carried 2775 lb. and the steel one 
2925 lb. before any signs of crippling become discernible. 
The ultimate es with the loads placed thus were 
3623 lb. and 4172 ib. respectively. Placing the load on 
the seat part the steel frame stood 4275 lb. before 
crippling, and the other 4219 lb. The _ ultimate 
strengths were 5438 lb. and 4344 lb. respectively. A 
static load applied along the line of the sprocket wheels 
gave 2600 lb. ultimate strength for the steel frame and 
1750 lb. for the other. Loading one pedal the Lu-mi- 
num frames yielded at 3001b. and failed ab 1268 Jb., 
whilst the figures for the steel one were 845 1b. and 1250 Ib. 
respectively. Impact tests were next made, the most 
important being that occasioned by a horizontal blow on 
the front forks. The alloy frames yielded under 1273 
inch-pounds and failed with 1575 inch-pounds, whilst 
the steel ones yielded at 3544 inch-pounds and failed at 
4463 inch-pounds. 


The Councils of University College and of King’s 
College, London, have, in conjunction with the Technical 
Education Board of the London County Couneil, arranged 
the folowing courses to be held in the evenings for those 
students who are engaged in the daytime. The courses 
are to be of the same standard as the day courses, and ad- 
mission will be confined to students who have already 
made some advance in the knowledge of the subjects. 
University College, Gower-street, Mechanical 
Engineering, Professor Hudson Beare, Mondays, 7.15 to 
9.30 (commencing October 12). Electrical engineering, 
Professor Fleming, Tuesdays, 7.15 to 9.30 (commencing 
October 13). Practical chemistry, C. F. Cross, Esq., 
Fridays, 7.15 to 9.30 (commencing November 1).—King’s 
College, Strand, W.C.: Civil engineering, Professor 
Robinson, Mondays, 7 to 9 (commencing October 5). 
Architecture, Professor Banister Fletcher, Mondays, 6 to 
9, and Wednesdays, 7 to 9 (commencing October 7). 
Experimental and practical pbysics, Professor Adams, 
Mondays, 6 to 7, and Wednesdays, 7 to 9 (commencing 
October 5). Pure mathematics, Professor Hudson, Tues- 
days, 7 to 9(commencing October 6). Application to join 
any of the above classes should be made as soon as 

sible to the professors who will conduct the courses. 
Tes for each course 1/, 1s , which, in the case of students 
in receipt of weekly wages, may be paid in two instal- 
ments. Applicants should state their age, occupation, 
and previous training. 








PERSONAL.,—We are asked to state that Messrs. James 
Menzies and Co., the Phoenix Tube Works, Glasgow, 
have now established their London office at 4, Fenchurch- 
avenue, London, E.C. 


AMERICAN LOCOMOTIVE PLANT FOB RussiA.-—The British 
steamship Laleham has been chartered for the purpose of 
taking an entire locomotive plant from Philadelphia to So. 
Petersburg. The plant is to be erected at Nijni Novgorod. 
The contracts for the machinery for the plant amount to 
over 100,000/., and were all awarded to American manu- 
facturers, most of them going to Philadelphia firms. The 
plant is to be built in connection with the Sarmora works, 
an extensive establishment engeged in manufacturing 
cars, steamboats, boilers, &c., and employing 5000 hands. 
The locomotive plant will have a capacity of about 209 
locomotives a year, and will employ about 1000 hands. It 
is reported that all the foremen and engineers of the 
works will be Americans. The buildings have already 
been completed, and are ready to receive the machinery. 
The new company running the enterprise is known as the 
Russian - Anierican Manufacturing Company, and the 
— Government has promised it a large amount of 
work. 
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THE RECORDS OF EXPERIENCE. 

PERMANENT Civilisation is based on records, just 
as individual progress is based on memory. No 
human being can make any intellectual or industrial 
progress unless he can carry over the experience 
of to-day to serve as a guide for to-morrow ; indeed, 
if absolutely without memory he cannot exist 
except under the conditions proper for an infant or 
a lunatic. What memory is to the individual, 
records are to the community. A people whose 
knowledge is entirely traditional need to be very 
favourably situated for a continued and progressive 
existence. If placed amid new and adverse cir- 
cumstances which give a severe check to their in- 
dustrial life, the probability is that they will suffer 
a rapid decline. We need not go back to pre- 
historic times to demonstrate this. The guilds of 
the middle ages prided themselves in calling their 
occupations ‘‘ mysteries,” even when they were of 
a very prosaic and mundane character. They were 
passed on from father to son, and from master to 
apprentice, by word of mouth, and the uninitiated 
were not allowed to pry into them. The result 
was utter stagnation ; generations passed without 
an improvement, and when in a particular art 
some genius arose who introduced new methods 
or materials, his secret died with his children or 
grandchildren. The phrase ‘‘a lost art” shows 
how completely a certain class of knowledge may 
disappear. A change of fashion, the introduction 
of a new material, or the temporary lack of an old 
one, may bring about its suspension, and when it is 
sought to revive it, there is no means of gathering 
up the forgotten experience. 

Knowledge makes little progress until men 
begin to record. Researches carried out in care- 
less fashion and judged by some arbitrary standard, 
existing only in the mind of the experimenter, 
seldom do much good. Even if they serve the 
immediate purpose, the world is none the wiser 
for them, and they have to be repeated, possibly 
many times, at great waste of effort, before they 
enter the domain of accepted fact. The greatest 
aid to accuracy in research is the consciousness 
that every detail will be recorded, whether favour- 
able or unfavourable to the observer, that acci- 
dents will have to be explained or admitted, omis- 
sions noted, and errors pointed out. Then, and 
probably only then, does the matter in hand receive 
the amount of attention required to obtain the 
fullest value from it. 

It is one of the merits of technical colleges that 


7 | they have taught engineers how to record. They 


have diffused the judicial attitude of mind which 
takes note of every germane fact, be it favour- 
able, or the reverse, to the hopes and preju- 
dices of the experimenter. Further, they have 
trained and sent into the world a body of men 
free from the superstition that knowledge should 


3! be hoarded in the recesses of the mind or in secret 
5 | note-books. 
7 | lingered that the results of discoveries should be 
7 | carefully hidden. 


It is curious how long the idea has 


There was a time in this country 
when a man who gained a guinea locked it in a 
strong box or buried it in the earth. But we have 
outlived that age, and now even the servant-maid 


39 | follows the example of the man in the parable, and 


lends her money upon interest. Unfortunately for 
her, she cannot gain cent. per cent. in a few 
months, as he appears to have done, simply 
because every one who has any cash is now 
ready to lend, and the supply has reduced the 
rate of remuneration. When it was only those 





who were both wealthy and far-seeing that lent—the 
men of ten talents—while those of small means and 
narrower vision hoarded—the one talent people— 
the gains of usury were enormous. But, be the 
rate of interest large or small, the talent hid in a 
napkin is of no advantage to the community. There 
are many people who still imagine that the best 
use they can make of any exclusive knowledge or 
experience is to carefully hide it, making secret 
visits to it when occasion demands. Only too 
often they find, like the miser, that their 
hoard has been invaded, and that others have put 
it in circulation, without leaving them note or 
acknowledgment upon which to sue. 

We do not wish to argue that it is always the 
interest of the individual to publish all that he 
knows, although it is undoubtedly to the advantage 
of the community that he should not hide the 
results of his discoveries. Nevertheless, as with 
money, so with knowledge, no substantial gain is 
to be made without risks being undertaken. It 
must be remembered that there are no gilt-edged 
securities into which a man can put his experience. 
He may restrict himself to making 2$ per cent., 
but he cannot obtain the safety associated with 
consols. It was possible for Andrea Ferrara to 
temper sword blades in the gloom of an isolated 
smithy, secure from prying eyes, but modern busi- 
ness is not to be carried on in that style. Exclusive 
information has now to be shared with managers and 
foremen, and is about as safe as a scandalous secret 
whispered to a sewing meeting. For a time it may 
not get to the persons most interested, but even- 
tually it is certain to do so, either by direct com- 
munication or by independent inquiry. Research 
offers only a leasehold property to the discoverer, 
and the tenure is ‘for shorter and shorter terms ; 
the copyhold tenancy for life is obsolete. 

Knowledge, like money, may be used in two ways; 
it may be treated as capital, or expended to secure 
credit. The course to be chosen depends on cir- 
cumstances, but the latter is preferable when it 
can be adopted, since no certain security can be 
obtained forthe former. Of course, some men can- 
not obtain credit. Nature has handicapped them 
with excessive modesty, or by some defect in 
speech, manner, or appearance raises misgivings 
as to their mental or moral capacity. For such 
there is no alternative. When they find them- 
selves one step in advance of their compeers, they 
must make all they can of the advantage in secret ; 
to put it on record would be to give it away with- 
out recompense. But to the man who knows how 
to obtain full credit for all he does, and who 
is able to fairly fill the position assigned him in 
public esteem, there is no question that a gene- 
rous—even a prodigal—policy is the best. He 
obtains reputation, or in commercial parlance, a 
goodwill. Scarcely any form of security is more 
real, in spite of its intangibility. Everything is in 
aname. It would not be an impossible matter to 
start a newspaper equal to the 7imes, with articles 
as reliable and as well written, but the venture 
would be a financial failure. One soap lathers 
much like another soap, and patent pills are 
about equally purgative, nevertheless the public 
only purchase those with well-known names. The 
sole way to acquire a fortune is to make a reputa- 
tion, and reputation has to be paid for. One way 
for the engineer to do this isto present the profes- 
sion with the records of experience. 

Hoarded experience is not like the miser’s gold ; 
it does not conserve its value for ever. It may 
be more aptly compared to a collection of bygone 
garments. In a short period the changing fashion 
of the times prevents it being used without great 
modification. In looking through a series of old 
notebooks how little one finds of any direct use, 
and how often the regret shapes itself in one’s mind 
that the opportunity was neglected of embodying 
certain of the information in a paper, and reading 
it before a technical society, or in some other way 
of ear-marking it with one’s own name. The con- 
verse of the proverb, ‘‘ You can’t eat your cake and 
have it,” is not true. If you do not eat it, it by no 
means follows you will have it, at least in an edible 
condition. There are plenty of things beside cake 
that will not keep, and experience, at any rate in its 
narrower aspects, is one of them. The experience 
that can be put on paper is the least valuable part, 
because the age is progressing, and the facts of 
yesterday do not fit the problems of to-day. It 
is that part of experience which cannot be re- 
corded which is most valuable to its possessor. 
A man may put down on paper all he knows with 
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perfect candour and exactitude, and yet keep ahead 
of competitors. He cannot divest himself of the 
advantage he gained by the pursuit of his know- 
ledge, and he cannot transmit this to others. His 
records may be models of lucidity, but they do not 
convey to the world exactly what they represent to 
him. In his case they are experience ; in that of 
his readers they are knowledge only. We all 
recognise this in regard to medical matters. Phy- 
sicians and surgeons never make secrets of their dis- 
coveries. These are mostly effected in hospitals in the 
presence of students, and they form the subject of 
lectures and papers. The medical student has the 
very latest knowledge not only laid before him, 
but drilled into him in the operatiog theatre and 
at the bedside, and yet the average man will not 
employ him for a dozen years after he has passed 
his final examination, and not until he has forgotten 
one-half the knowledge he acquired with so much 
labour. In a somewhat less degree the technical 
student leaving college primed with information 
finds a very tepid welcome in the world, until he 
demonstrates that he has been educated as well 
as instructed ; his information is belated, and it re- 
mains to be seenif he have the originality to make 
it fit novel conditions. 

The value of experience is mainly educa- 
tional, and only secondarily instructional. It 
is but for a short time after a technical discovery 
that its author can make direct use of it. Very 
soon he must introduce modifications and institute 
further researches in order to keep up with the 
times. This is shown by the small number of 
master-patents which are extant. Every year there 
are from 20,000 to 30,000 applications lodged at the 
Patent Office, but those which cover all the possible 
lines of progress in some particular industry, 
and which cannot be eluded, are to be counted on 
the fingers of one’s hands. Among those of secondary 
rank, that is, patents which give their possessors 
considerableadvantages over theircommercial rivals, 
how few maintain their value nowadays for the full 
14 years! Patent rights are the price paid by the 
State to secure full records of all attempts at in- 
dustrial and technical progress, and, on the aver- 
age, the term is more than ample. The value of 
the records is, however, enormous, and had the plan 
of fostering their production been in practice in 
ancient times, the world would have been a vastly 
different place from what it is. 

There are persons who bewail the British habit 
of publishing the records of experience, and who 
profess to desire the suppression of technical journals 
and the Proceedings of societies. They assume that 
all the knowledge of our foreign rivals has been 
obtained cut and dried from this country, and that 
if we had followed a secretive policy we should 
have forced other nations to go through a long 
and painful stage of development, which they 
skipped by appropriating the results of our ex- 
perience. This would be fairly true if we were a 
self-contained people, satisfied with the gains to 
be reaped from supplying our own wants. But 
even then we should have to pay for our immunity 
from competition. Many of us can remember the 
results of the isolation we enjoyed during the first 
half of this century. What a hideous contrast in 
all that makes life beautiful and enjoyable does 
that time offer to the period usually named ‘‘Queen 
Anne,” when there was free interchange of ideas 
and products between England and the Continent. 
But the inhabitants of these islands cannot exist 
without foreign markets, and as soon as we com- 
menced to sell our products, it became impossible 
to retain our secrets for long. For a time the ex- 
haustion following the Napoleonic wars acted in our 
favour ; Continental nations were busy in repairing 
the damagés wrought by fire and sword, and had 
not the capital to engage largely in manufacturing 
operations. That time is past, and now it is we 
who cannot afford to be ignorant of what is being 
done elsewhere. In spite of their voluminous pub- 
lications, we cannot keep pace with the Germans 
in the chemical industry ; and it is a neck-and- 
neck race in the iron trade. Many of our readers 
will remember that last year a deputation went 
from this country to the Continent to learn why we 
were being beaten in neutral markets, and that it 
was received with extreme courtesy and not a little 
candour. The Belgian and German iron and steel 


manufacturers made little difficulty about displaying 
the records of their experience to those who once 
were their models and exemplars. They probably 


their processes, knowing full well that the opera- 
tion must be slow and tedious, and that before it 
was complete they would have advanced another 
stage, and would be as far ahead as ever. The 
man who followsanother’slead is necessarily behind, 
and it is by no means bad policy to encourage the 
practice. If you give a man your second-best suit 
of clothes, you can always appear better dressed 
than he. 

It will be understood, of course, that in advo- 
cating a liberal policy in regard to the records of 
experience, we are not referring to matters that 
can be patented. There are few persons who do not 
admit that it is every way better, in the great 
majority of cases, to take out a patent than to 
attempt to work a discovery in secret. Fourteen 
years’ sure possession is preferable to an indeter- 
minate tenure that may not last two years. But 
there are many discoveries which cannot be made 
the subject of a patent, and it is that class we have 
been considering. They are so difficult to keep to 
oneself that it is speculation of a hazardous 
kind to endeavour to retain them for long. 
When the first fruits have been reaped, it is 
sound finance to barter what remains for reputation. 
The gain to the community of such a course is im- 
mense, as it furnishes stores of knowledge which 
will exist for all time. Changes of circumstances 
often throw an art into abeyance, and when it is 
again desirable to revive it, an immense amount of 
unnecessary labour has to be undertaken before 
even decent proficiency is attained, unless the 
records of the former practitioners can be found. 
To deliberately hide them is to act like a traveller 
from an almost unexplored Jand who refuses to the 
Geographical Society the sketch map in which he 
has marked his daily astronomical observations. It 
betrays the conviction that his success has been due 
to luck and not to ability, and that he could not 
repeat it in another field. 





NEW SOUTH WALES RAILWAYS. 

Ir is gratifying to note in the report of the Com- 
mission on the New South Wales Railways, made up 
to June 30, 1896, casual, but very convincing, evi- 
dence of the fact that the railways are being adminis- 
tered primarily for the development of agriculture 
and trade, and not so much for the accumulation of a 
large surplus. The latter is usually the aim of the 
director who is a politician, and his efforts, successful 
or otherwise, create opposition to Government-own- 
ing of railways. Thereare, for instance, important mo- 
difications in the rates for agricultural produce. The 
rates for grain and flour have, since 1879, decreased 
from an average of 1.03d. per ton per mile to 0.584. 
in the year ending June last, and it is partly due 
to this cause that the tonnage carried has increased 
more than seven times—from 36,249 tons to 267,593 
tons. That the encouragement has been wide- 
spread and affects the interior lands is proved by 
the increase in the average haul from 99.63 to 
158.58 miles, while the fact that the ton-mileage 
has increased twelvefold shows that a greater pro- 
portion of flour and grain comes from the remote 
parts than was the case a few years ago, for the 
greater portion of the increase is within the past five 
years or so. This encouraging result has induced 
the Commissioners to still further reduce rates. 
A 6-ton track load is carried 100 miles for 8s., being 
scarcely 1d. per mile for the 6 tons. For 150 
miles—the average haul-—the freight is 9s. 8d., 
or about the eighth part of a penny per ton per 
mile. The rates continue to decrease with the 
greater haul, each 50 miles additional being 
charged 4d., until the rate is the nineteenth part 
of a penny per ton for a total haul of 500 miles. 

Similar satisfactory reductions are recorded in 
connection with hay, straw, and chaff, the rate 
having been reduced from 1.48d. to 0.42d. per ton 
per mile since 1879, and largely as a result the 
average miles-per-ton have increased from 33 to 170, 
while the total tonnage has increased fourfold and 
the ton-mileage about twentyfold—another indica- 
tion of the interior profiting by the lower rates. In 
the case of wool the year under review has been un- 
satisfactory. The total tonnage dealt with by the 
railways has decreased 20,000 tons, and the receipts 
75,000/., which is in consequence of the severe 
drought, which killed off 13 million sheep or 
lambs, but it is satisfactory to find that the 
Commissioners anticipate an early return to the 
high figures of 1894, when the tonnage was 124,102 





were quite satisfied that British manufacturers 
should endeavour to copy their systems and follow 


tons, or fourfold that of 1879. The miles-per-ton 
have steadily increased from 166 to 278, while the 





rate has decreased from 2.45d. to 2.38d. per ton per 
mile. This is about as high a rate as is got in New 
South Wales ; but the bulk is large, and the value 
considerable, while special precautions have to be 
taken. The live-stock trade was exceedingly 
heavy during the year, and the revenue increased 
on the year by 22,6187. Here also the influence of 
cheap rates has operated. In 1879 the average 
per ton-mile was 2.86d., now it is 1.79d., and at 
the same time the tonnage has increased from 
27,805 to 179,823 tons. The great majority of the 
sheep come from the far interior—the average miles. 
per-ton are 268—and are killed at the ports for ex- 
port in ships with refrigerating plant. The in. 
crease in this trade from New South Wales and the 
other Australian colonies has been most gratifying, 
Another important concession to the agricultural 
interest is reducing by 50 percent. the rates for 
implements, provided they are packed in cases and 
forwarded in 5-ton truck loads. For small con. 
signments the reduction is 20 per cent. 

Other industries have similarly profited. In the 
case of mining the rates for explosives have been 
greatly reduced, while 50 per cent. has been taken 
off the charges for machinery, gold-crushing plant, 
diamond drills, &. On coal, the great staple 
mineral produced, the tonnage has increased since 
1879 from a million to 24 million tons, coincident 
with a reduction in rates from 0.82d. to 0.61d. per 
ton-mile, but the miles-per-ton have notgrown much, 
from 13.68 to 17 miles. However, the mines are all 
the coast. The success in mining and the presence at 
of ore deposits has suggested the idea of develop- 
ing the latter, and with this aim in view prefer- 
ence is to be given in future to tenders for steel 
rails by contractors who will use New South Wales 
minerals, It is doubtful if this will succeed, unless 
colonial manufacturers take up the question ; and 
here the difficulty is purely one of labour. The 
tendency in the colonies to give the worker extra- 
vagant advantages is more pronounced even than 
in the mother country, and the result has been a 
high cost for manual work, which competes at a 
disadvantage with foreign products. Effurts to 
establish manufactures have not been specially 
successful in the past. These are being renewed 
with the encouragement of the Prime Minister, and 
it remains to be seen if the trade depression, through 
which the colony has passed, has chastened the 
worker and made him more amenable to those 
iron-bound laws of political economy which alone 
insure success. 

It might be anticipated that these concessions to 
agriculture and trade, reflected in the general 
decrease of the rates all round to 1.44d. per ton- 
mile, although 81.40 per cent. of all traffic pays 
from .42d. to .84d. per ton-mile, would be a de- 
crease in the receipts. This, however, is not so, 
and the fact is not surprising ; for it is a fact, 
although sometimes questioned, that not only do 
increased facilities induce more railway travelling, 
but reduced rates bring their compensation in a 
greater volume of traffic, and the rest can 
be done by that judicious economy which is 
more easy of .attainment with heavier traflic. 
This, happily, has been realised in New South 
Wales. S the first place, many lines have been 
constructed which during the past year involved an 
aggregate loss of 374,2001. This isa tall figure— 
greater than in the previous year—but it is for 
1117 miles; and, moreover, there is hope. We 
read that a line from Junee to Hay, ‘‘ which has 
been so long a burden upon the general revenue, 
has earned sufficient revenue to pay all its working 
expenses and interest upon capital, while im- 
provements are mentioned in connection with other 
lines ; and, be it understood, the year was not a 
very favourable one, owing to the general depression 
in trade not having quite passed away, a miners 
strike,andthedrought. But with all it is satisfactory 
to find that whereas in 1888 the earnings per mile 
open were 1123/., they are now 1114I., notwith- 
standing the exploiting of pioneer lines. But, on 
the other hand, economies have greatly reduced 
the expenses. The ratio to gross earnings 1s now 
55.02 per cent., against 66.69 per cent., and thus the 
net earnings per mile open were 5011. against 374I. 
The reason for this greater profit is easily ex- 
plained. In the first place, the flattening of the 
gradients entered upon some few years ago, and the 
useof heavier locomotives, are now bearing fruit. 
Two new engines just added, for instance, have a 
mean traction power of 57,600 lb., and replace five 
old engines of 45,780 lb., while in the goods and 





passenger wagons the load bears a better proportion 
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to the tare. Thus the expenditure on traction is 
equal to 24 per cent. of the total revenue earned. 
In 1894, however, it was 21.73 per cont., the cost 
per engine-mile being 15.027d., while the earnings 
were over 4s. per engine-mile. The results per 
train-mile are interesting : 

















—— 1895-6. 1894-5, | 1887-8. 
so tale 8. 4 . d. | 8. oi 
oss earnings ° re a aR 7 6 10 
Working expenses .. | oS 4 ik es 
Net profit ee esl eee 3 5} 2 3h 





The gain, since 1888, is in receipts per train- 
mile, for expenses have been burdened with 
the very necessary improvements—83-lb. steel 
rails are being substituted for iron rails of 70 Ib. 
fora length of 195 miles. Flood repairs cost 11,2151. 
last year; extensive reductions of the 1 in 33 
grades have been done, while curves of 8 and 10 
chains radius have been widened ; the extent of 
interlocked block system has been increased from 
24.64 per cent. in 1888 to 55.36 per cent. last 
year, and 63.62 per cent. this year. The Westing- 
house quick-acting freight brake has been fitted to 
1623 vehicles, making 6223 goods wagons now pro- 
vided with it. Other indications might be given 
of a desire to improve the plant and increase safety, 
and the fact that no accident occurred during the 
past year is some reward ; and in this connection 
it may be said that owing to exorbitant claims made 
in connection with the Redfern accident, the Com- 
missioners are urging the Government to pass a Bill 
in Parliament limiting the liability of the railway 
to a maximum sum of 20001. 

The railways, notwithstanding the concessions 
and improvements, earned a sum equal to 3/. 8s. 10d. 
per cent. of the capital invested. This is slightly 
less than in the former year, but is most satis- 
factory, as the 3.66 per cent. or 3/. 12s, of the year 
immediately preceding was the highest point yet 
obtained. The reduction is easily explained by the 
general depression, which is only slowly passing 
away; by a drought, causing a decrease in wool, 
grain, skin, and other traffic of 131,0691.; by a heavy 
flood in the Bourke district, involving 11,2151. on 
repairs ; and lastly, by the coal strike in Newcastle. 
Notwithstanding these potent influences, the gross 
revenue was only 57,7871. less—a fact which indi- 
cates a satisfactory state of trade in the colony. 
Moreover, we are glad to note in the Railway Com- 
missioners’ report, from which our facts are taken, 
that there is a very large amount of additional land 
under cultivation, and the indications for the 
coming grain season are satisfactory. The pas- 
senger receipts increased 20,069/., 1} million more 
passengers being carried, but, on the other hand, 
the goods receipts showed a decrease of 79,4031., 
a net decrease of 57,7871. This is satisfactory, espe- 
cially in view of the heavy loss in wool, grain, skins, 
&c. The live-stock trade, probably because of the 
drought, showed an increase of 22,618/. There was 
some reduction in the gross expenditure, although 
the train mileage was more, and thus the net profit 
was only 42,000/. less. 





H.M.S. “POWERFUL.” 


(Continued from page 405.) 

As we mentioned in our issue last week, the 
Powerful was to go on a preliminary trial on Wed- 
nesday, September 23; but it was found in the 
morning that the weather was too stormy. More- 
over, a rope had fouled one of the propellers, and a 
diver had to disentangle it. he trial was, there- 
fore, postponed. On Thursday, September 24, the 
vessel steamed as far as Beachy Head and back, the 
engines being worked steadily up to 96 revolutions, 
and at this speed they developed 16,100 indicated 
horse-power. The weather did not favour the run, 
there being a stiff south-west wind of force 5. In 
the evening the ship anchored at Spithead, the 
night being stormy; the barometer fell 1 in. 

here were evidences in the morning of Friday, 
the 25th, however, suggesting an improvement, 
and the vessel left her moorings shortly after 
nine on the first official trial at 5000 indicated 
horse-power to ascertain the coal consumption. 
The contractors had an hour in which to get their 
machinery into satisfactory condition, and the 
Admiralty staff took possession at 10.45, but so 
Violent was the storm that after 10 hours’ run the 
commander of the ship, Captain Fawkes, decided to 
return to Spithead. The results for the eight hours’ 





run, to which we shall refer later, were most satis- 
factory. The ship again started on Monday last, 
September 28, and completed her first trial of 30 
hours’ duration, but before dealing at length with 
the results it may be well to describe the machinery 
as illustrated on the two-page plate which we give 
this week, and by the further engravings on 
page 423. 

The length of the engine-room, as shown on 
Figs. 7, 8, and 9, is 60 ft., the width varying from 
18 to 21 ft., while the height from the bottom of 
the crankpit to the protective deck is 23 ft. 
There is a longitudinal centre-line bulkhead, and 
the two engine-rooms are practically arranged 
symmetrically, the only difference being a duplex 
drain donkey pump in the wing of the starboard 
compartment. 

In each engine-room there are, in addition to the 
main engines, the main condenser, with its in- 
dependent circulating pump on the forward bulk- 
head (Fig. 15), the auxiliary condenser, with 
1500 square feet of surface, with its air and cir- 
culating pump close by (Fig. 14), the hot - well 
feed pump alongside the feed tank and the hot-well, 
which are built into the ship, while a feed filter is 
placed against the longitudinal bulkhead on an 
upper platform (Fig. 13). There are three main 
feed engines on the starting platform (Figs. 8 
and 13); two fire and bilge pumps also close to 
the longitudinal bulkhead (Fig. 16). On the after 
bulkhead in each engine-room is a two-crank steer- 
ing engine so arranged that by means of a friction 
clutch the one may be disconnected if disabled and 
the other thrown into gear. The whole of the 
steering gear is under the protective deck. On the 
forward bulkhead alongside the three stop valves 
there is a steam separator (Fig. 15), the function 
and arrangement of which were referred to in our 
previous article. There is therefore a very exten- 
sive collection of machinery in the limited space. 
The compactness of the arrangement renders every 
part accessible. 

Turning to the main engines, of which we 
shall give sectional drawings in a later issue, 
it will be seen from Figs. 7 and 8 that they have 
four cylinders and four cranks, but are adapted only 
for three stages of expansion. The high-pressure 
cylinder is 45 in. in diameter, the intermediate 
70 in., and the two low each 76 in., the stroke 
being 48 in. The high-pressure cylinder is forward, 
with the intermediate next, and the low-pressure 
cylinders aft, and the sequence of the cranks is, high- 
pressure, forward low-pressure, intermediate, and 
after low-pressure. The cranks are so arranged that 
the high-pressure and the intermediate-pressure 
are opposite, and the two low-pressure are 
opposite, the intermediate-pressure and low- 
pressure being at right angles. The cylinders are 
placed at 11 ft. 8 in. centres, and each is inde- 
pendent, being supported on four cast-steel columns 
of box section, to which are bolted the crosshead 
guides. The bedplates are of strong cast steel of 
channel section. 

The usual method of staying cylinders is by lugs 
cast upon the side of the cylinders in line with their 
centres, and through these lugs is a tie-rod connect- 
ing the cylinders together, with which arrangement 
there is no appreciable expansion or contraction of 
the tie-rods. In the engines of the Powerful, how- 
ever, brackets are cast on to the side of each cylinder 
body, as shown in Fig. 7. Connecting these 
brackets are cast-steel struts, and when the engines 
were first under steam it was found that these rods 
expanded nearly 4in., and allowance was made 
for this expansion in fixing them. Again, the con- 
nection of the forward cylinder with the engine 
thwartship bulkhead to provide against the shock 
of ramming is usually by wrought-iron stays; but 
in this case two steel wire ropes are carried from 
the bulkhead and fastened by shackles to each side 
of the cylinder. 

The cylinder barrels are of cast iron 2 in. thick, 
the low-pressure alone being 1? in. thick; the 
tensile strength of the metal used is about 9.5 tons 
per square inch, with a transverse strength such 
that a bar 1 in. square placed on supports 12 in. 
apart, will carry 21 cwt. at the centre. The liners 
are of hard close-grained cast iron with a tensile 
strength of 12.3 tons per square inch, and a trans- 
verse strength equal to carrying a load of 30 cwt. 
applied as just described The pistons are of conical 
form, of cast steel. There are two piston packing 
rings on the high-pressure piston of Perkins’ metal ; 
the packing rings in the intermediate and low 
pressure pistons are broad, and of cast iron ; they 





are held against the barrel faces by spiral springs. 
All the working parts are of forged mild steel. The 
nega are each 11 in, diameter in the body. 
he cross-head journals, two for each piston and 
connecting rod, are 13 in. long by 13 in. diameter, 
giving liberal surface. The connecting-rod is of the 
same diameter and 7 ft. 9in. long, the ratio to: 
piston stroke being therefore 1 to 1.9, whereas in 
merchant practice a more usual proportion is 1 to 
2 or 2}. This short connecting-rod was necessary to 
get the engines under the protective deck—there 
is only clearance for an overhead trolley to move 
the cylinder covers. There are armoured bars over 
the two side and centre hatchways. The former 
hatchways, by the way, act as downcomers for the 
draught ; the latter has a suction fan (Fig. 7). 

The crankshafts are 20in. in diameter, with a 
10-in. hole, and the pins are 24} in. long, and 22 in. 
in diameter, each with a 14-in. hole through it. 
The crankshaft is in four pieces, all interchange- 
able, and there are eight bearings, each 23 in. 
long. Each thrust shaft is 18}in. in diameter, 
and there are nine rings of the horseshoe type, 
the total surface for the ahead thrust of each 
engine being 2619 square inches. The intermediate 
shafting is also 18$ in. in diameter, with a 10-in. 
hole. It is supported on two tunnel blocks, with 
white metal on the bottom half, each 23 in. long. 
The inner bearing in the stern tube is 4} ft. long, 
and the outer 6 ft., both being 222 in. in diameter. 
The length of the outer bush on the A bracket is 
8 ft., and the diameter 22}in. The propeller 
shaft is 20in. in diameter. The total length of 
each shaft from the after crankshaft coupling to 
the centre of the propeller is 117 ft. 64in. The 
propellers are three-bladed, of gun-metal, and 
19 ft. 6 in. in diameter by 24 ft. pitch, with a 
developed surface of 75 square feet. 

The valves are placed on the forward side of each 
cylinder. This, it was considered, not only gave 
the shortest engine, but a uniformity in the distance 
between the centres of the cylinders. The high- 
pressure cylinder has a piston valve, and the 
other cylinders ordinary double-ported flat valves, 
relieved on the back by balanced relief frames, 
They are operated by the ordinary type of double 
eccentric link motion, the straight eccentric-rod 
being the go-ahead rod in each instance. The en- 
gines may be reversed by steam or hand, the steam 
reversing engine having two cylinders working on 
cranks at right angles, and here it may be noted 
that the starting platform for each engine is 
opposite the door in the longitudinal bulkhead, so 
that the engineer in charge may have both engines 
under observation. The original arrangement of 
the starting valves of the cylinders was to admit 
steam at the top or bottom of the pistons, but it was 
found by tests that the consequent movement of 
the engine was rather slow, and modifications were 
made admitting steam to the intermediate and low 
pressure receivers. By this arrangement the en- 
gine was reversed from full ahead to-full astern 
without vacuum on the condenser, in from 14 to 18 
seconds, whereas formerly it varied very much, but 
was seldom less than 45 seconds, 

The main condenser in each engine-room has a 
cooling surface of 12,500 square feet, a total which 
coincides with the horse-power of theengines. It 
is constructed of naval brass plates riveted together, 
the tubes being { in. in diameter, packed with 
canvas ferrulesand screwed glands. There are two 
air pumps for each condenser, one worked by levers 
from the crosshead of the high-pressure, and the 
other from that of the forward low-pressure en- 
gine (Figs. 15 and 16). The discharge to the hot- 
well is common to both. The centrifugal pumps 
(Fig. 15) have a capacity of .1500 tons per hour, 
and may be used for pumping the bilges. There 
is a duplex hot-well pump discharging into the 
filter tanks, which latter are a special feature. 
These tanks are fitted with a series of vertical 
perforated plates, placed in grooves, and having 
between them a thick Turkish towelling on which 
all grease is deposited, while the water ulti- 
mately passes to the feed tank. The proximity 
of feed to hot-well tank enables an overflow to be 
arranged from the latter to the former. The feed 
tanks have a combined capacity of 35 tons. We 
have in our previous article referred to the main 
feed pumps which draw from the feed tank and 
discharge into the boiler. The controlling gear, 
already described, was arranged on trial to stop the 
supply of steam to the main pumps, when the 
pressure in the feed discharge pipe is 600 Ib. 

In the auxiliary machinery room there is the 
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electric lighting plant. Here are two of Messrs. 
Allen and Co.’s vertical engines, with cylinders 
10 in. and 17 in. in diameter by 10 in. stroke, 
coupled to dynamos which, running at 300 revolu- 
tions, develop 600 amperes at 80 volts. There isa 
third dynamo on the upper deck, the total number 
of lights being 1000, with six search projectors. 
There are also four Normandy evaporators. These 
we illustrated in detail in ENGINEERING, vol. Ix., 
page 12. There are also two distilling condensers 
and two steam pumps, divided into two complete 
and independent sets of machinery of equal power, 
working compound with great economy of boiler 
steam consumption. Each of the four evaporators 
may, however, be worked separately when so de- 
sired. Automatic feed and steam regulators are 
fitted so as to prevent the possibility of salting up, 
and the evaporating surfaces are capable of being 
easily removed for cleaning. The evaporators are 
capable of producing from sea water per 24 hours 
the total quantity of 120 tons (26,880 gallons) of 
fresh water, 25 tons thereof (5600 gallons) being 
condensed in the distilling condensers for drinking 
purposes, the remainder in the ship’s condensers for 
boiler feed. 

The workshop is on the main deck (Fig. 7), and 
here, as in other parts of the engine department, 
one finds evidences of the experience at sea of 
Staff Engineer R. W. Edwards, R.N., the engineer 
officer of the ship. He was at Barrow during the 
whole time the machinery was under construction. 
Mr. E. A. Lennington, it may also be noted here, 
was the resident Admiralty overseer at Barrow. In 
the workshop there are two lathes arranged in line, 
so that a headstock being removed the two beds 
may be used in conjunction for an extra long 
job. There isa third lathe, a combined punching 
and shearing machine, a shaping and planing ma- 
chine, a drilling machine and other tools, driven 
by shafting worked by a two-cylinder engine. 

But we have probably said enough of the ship for 
the present, and we must turn now to the trials ; 
however, before doing so it may be mentioned that 
the engine complement numbers 281, including the 
chief engineer and seven engineer oflicers as assis- 
tants, 18 chief and other engine-room artificers, 
nine chief stokers, 27 first and second class leading 
stokers, and 219 stokers. The ship’s complement 
numbers 894 of all ranks and ratings. 


As we have already said, the Powerful started | 


from Spithead on a 30 hours’ run on Friday 
morning last, September 25. Her draught for- 
ward was 27 ft., aft 27 ft. lin., giving a mean 
of 27 ft. O} in., and the displacement being 
14,200 tons. The vessel headed eastwards, and 
the official trial commenced at 10.45. The wind 
quickly increased in velocity, and ultimately 
blew for several hours at a force of 8 to 9, with 
frequent violent squalls. The ship behaved well, 
the angle of inclination from the vertical seldom 


exceeding 10 deg., and then only in turning, when | 


it was probably 17 deg. The wind was from 
the north-west, and when standing up to it 
the Powerful behaved particularly well. Six- 
teen boilers were used. Going to the eastward 
the revolutions averaged about 66, whilst the horse- 
power was about 5050; but coming back against 
the gale with an increased steam pressure the 
revolutions went down to 61, with a mean of 4750 
indicated horse-power. The air pressure at the 
nozzles, giving the induced draught above the grate 
level, was from 5 Ib. to 8 lb. above atmosphere. 
Mean Results of Eight Hours’ Coal Consumption, Steam 
Trial of H.M.S. ‘‘ Powerful” in the English Channel, 


September 25, 1896. 
Forward. Aft. 
Draught of water .. . 27 ft. 27 ft. Lin. 
Steam in boilers oe 228 Ib. 
Starboard Port. 
Vacuum -_ we ee in. 26.7 26.6 
Revolutions per minute .. ee 63.60 63.03 
High is ‘ oe lb. 35.26 35.98 
Intermedia: es 11.67 13.17 
Mean Pressure | Low (forward) .. ue 6.12 6.68 
Ly, (aft) : & 6.20 6.18 
High . ‘°° 861 ni 
Intermediate .. 691 76 
Indicated horse-power Low (forward) 428 459 
» (aft) 433 482 
Total indicated horse-power .. 2413 2540 
Collective indicated horse-power oo 4953 
Coal consumption per indicated horse- 
power per hour .. és os = 2.2 Ib. 
Vacuum in smoke-boxes .. 


ss 22 n. 
Speed of veesel 13.4 knots by patent log. 
The important point, however, was the coal con- 
sumption. The fuel used was Nixon’s hand-picked 
Navigation coal. In the first three hours the con- 


~~ 


sumption was 2.3 1b. per indicated horse-power per 
hour, but it was slowly yet steadily reduced, being 





during the last hour 2.1 1b. The mean for the eight 
hours was 2.2 lb., which is satisfactory, especially 
as no deduction was made for the fan engines, dis- 
tillers, electric lighting, steering, fire and bilge 
pumps, air and circulating pumps for auxiliary 
condenser, and the rain tank engine. 

The mean results are appended, and in connec- 
tion with the horse-power, it should be borne in 
mind that the contractors were required not to 
exceed the guarantee—5000 indicated horse-power 
—by more than 5 per cent., and had 22 hours in 
which to make the mean 5000. Mr. J. McKechnie, 
who represented the Naval Construction and 
Armaments Company, was anxious to continue the 
trial, as everything was working satisfactorily, but 
the storm and the haze, obscuring the land, made 
it at least prudent to return to Spithead, which 
was reached at about 9 o'clock, and here the 
vessel lay until Monday morning. 

The official 30 hours’ coal consumption trial at 
5000 indicated horse-power commenced on Monday 
last, September 28, at 9.45 4.m., and terminated 
on Tuesday at 3.45 p.m , the ship meanwhile having 
run between Beachy Head and the Eddystone, 
steaming in the interval four times over the 
measured mile at Stokes Bay. The consumption 
during the trial worked out toa mean of 2.09 lb. 
per indicated horse-power per hour, the engines 
indicating 5008 indicated horse-power. The coal 
used was Nixon’s hand-picked, and the amount 
burned per square foot of grate area per hour 
was 14.2lb. Sixteen out of the 48 boilers were 
in use, and only one funnel out of the four. 
The specification provided that out of the 30 
hours’ steaming, 24 consecutive hours were to be 
selected by the Admiralty officials on board to 
determine the consumption. The first three and 
last three hours were struck out to eliminate any 
irregularity during the commencement or end of 
the trial, but it may be at once pointed out that 
even supposing the consumption for the complete 
30 hours be taken, the result would be practically 
the same, the mean for the 30 hours being 2.07 lb. per 
indicated horse-power per hour. The consumption 
is satisfactory, in view especially of the low power, 
involving, as it does, a larger measure of cylinder 
condensation than at a normal power, while the 
indicated horse-power of the auxiliary machinery, 
for which no allowance is made in computing the 
consumption, bears a much larger proportion to the 
mean of the propelling machinery than would be 
the case with a higher power. This auxiliary 
machinery probably required the steam generated 
by 14 out of the 16 boilers in use. 

The rate of consumption was fairly uniform. 
During the first of the 30 hours it was 2.1 lb. per 
indicated horse-power per hour, the minimum was 
1.77 lb., the maximum was 2.6 lb., the latter result 
being due to the cleaning of the fires and tubes of 
10 out of 16 boilers simultaneously. During eight 
hours it was under 2lb. The consumption generally 
ran about 2 lb. to 2.1 lb. ; greater variations were 
due principally to the fact that the coal was weighed 
out in advance of the requirements of the stokers, 
and at times accumulated on the plates: but 
observation was made by a competent officer to 
ascertain that the quantity on the plates at the 
beginning and end of the trials was the same. 

The general result is in part due to the strict 
observance of method in the stokehold. First, 
regularity of stoking was insisted upon. Each fire 
was replenished every eighth minute, so that with 
four double-fire boilers in a group, each boiler was 
fired in _— every four minutes. This regularity 
will easily be insured in service; but in the mean- 
time cardboard dials are placed around clocks in 
each stokehold indicating when the fires should be 
supplied with fuel, but in time these may be dis- 
pensed with. Again, only a thin sprinkling of 
coal was applied at each firing, so that the fire 
was kept about 6 in. thick and in an incandes- 
cent state. The ashes were drawn from the pits 
and most of them used at the back and wings, 
as required, and instead of the ordinary ing 
only the clinker was removed by a two-prong 
rake. The ratio of ash or clinker was, there- 
fore, emall. It may be urged that these pre- 
cautions necessitate an increase in the staff and 
involve trouble ; but obviously every advantage 
gained—in respect of rapid steam generation, high 

ressures. and reliability—must involve some extra 
abour, while the insistance of methodical and care- 
ful stoking is of itself commendable for all boilers. 
It is too often done at hap-hazard. Another element 





in the economy was the minimising of the circulat- 


ing water in the condenser. The small volume of 
steam for the low power with a large discharge ot 
water tended to reduce the temperature of the feed. 
In this instance a readjustment—almost closing the 
outlet valve—gave an increase from 65 deg. to 
94 deg. 

The Belleville boilers worked very well, the 
automatic feed apparatus giving no trouble what- 
ever. Of course care was taken every four hours 
or so to remove grit or dust from the top of the 
spindles, &c. The strokes of the feed pumps were 
counted, and the volume of feed estimated. It 
worked out to between 18 lb. and 20 Ib. per indi. 
cated horse-power, but the result can only be ap- 
proximate, since there are many elements of 
doubt—the efficiency of the pumps, the leakage of 
the plungers, &c., and the power of the auxiliary 
machinery ; but the evaporative efficiency of the 
boilers was practically 9 lb. of water from 90 deg. 
Nor were the boilers forced. The ashpit doors 
were very seldom open ; they were more frequently 
closed. Of course there was the supply—already 
referred tc—of compressed air through nozzles over 
the furnace bars at from 8 Ib. to 10 lb. pressure. 

We give below the mean results for the 30 hours’ 
run and the records for each of the hours. The 
engines were linked up to give a cut off at .42 of 
the stroke. The revolutions varied in the case of 
the starboard engine from 63 to 69, and in the case 
of the port from 64 to 68, according to the wind 
and tide resistance, while the total power varied 
from 4355 to 5314. The low power mentioned is 
fully accounted for by the necessity of adjusting the 
reducing valve and the probability of the engine 
throttle valve having closed a little by vibration 
unobserved. The machinery worked very steadily, 
and it is no mere figure of speech to say that 
there was no hitch. 


Triat or H.M.S. * PowerFrut” at 5000 InpicatTEep 
Horsk Power, SEPTEMBER 28 AND 29, 


Means of 30 Hours’ Trial. 


Forward. Aft. 

Draught of water .. 27 ft. Zin. 27 ft. 2in, 

Steam in boilers 225 Ib. 

Starboard. Port, 
Vacuum bo * e in. 26.8 27.0 
Revolutions per minute .. aA 67.4 67.0 
(ig 2 , oe Ib. 35.6 7.6 
otermediate .. ” 11.05 11.85 
Mean pretsure- y ow (forward)... |, 5.6 6.04 
| »» (aft) ne. ilar 5.6 5.32 
a 927 972 
Indicated J Intermediate .. i 695 742 
horse-power } Low (forward) .. “. 417 446 
»» (aft) 416 393 
Total indicated horse-power 2455 2553 


Collective indicated horse-power Sis 5003 
Speed .. oe a ae oe .. 14 knots by patent log. 
Remarks.—Coal consumption per indicated horse power 
per hour = 2.07 lb. 


Means of Four Runs on Measured Mile. 


Starboard. Port. 
Steam in boilers 225 Ib. 


Vacuum " ee in. 27.0 27.0 
Revolutions .. as oe oe = 68.8 67.9 
High... ss Ib. 87.4 36.57 
Mean pressure } Intermediate .. Po 11.52 11.82 
in cylinders | Low (forward) .. ” 5.75 6.45 
X99 (aft) 98 ” 5.70 6.57 
eS oe 992 957 
Indicated ) Intermediate .. 739 749 
horse-power ) Low (forward) .. . 435 482 
sy (aft) be. we 431 416 
Total indicated horse-power .. se 2587 204 
Collective indicated horse-power 5201 
Speed, mean of four runs +. 14.347 knots 


With the mean results for the 30 hours we give 
the figures of machinery performance for the four 
runs on the measured mile. They were made about 
high tide on Monday afternoon. The first was to 
the westward, and occupied 3 min. 54 secs., equal 
to 15.385 knots; the second, against the tide, in 
4 min. 26 secs., equal to 13.534 knots; the third, 
with the tide, in 4 min., equal to 15 knots ; and 
the last in 4 min. 21 secs., equal to 13.793 knots. 
The mean of means was 14.347, and it may here 
be stated that the slip of the propeller was 11 per 
cent. 

The contractors—the Naval Construction and 
Armaments Company, Limited, Barrow-in- Furness 
—are represented on the trials by Mr. James 
McKechnie. The trials are being attended on 
behalf of the Admiralty by Sir W. H. White, 
Director of Naval Construction and Assistant 
Controller; Mr. A. J. Durston, Engineer-in- 
Chief; Mr. H. J. Oram, Senior Engineer In- 
spector; Mr. E. Gaudin, of the Engineering 
Department ; and Mr. W. J. Luke, Construc- 
tor. On behalf of Portsmouth Dockyard by Mr. 
J. T. Corner, Chief Engineer; Mr. E. Vine, 
First Assistant ; and Mr. W. H. Wood, Assistant 
of the Engineering Department; and Mr. A. H. 
Gould, Assistant Constructor. And on behalf of the 
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Steam Reserve by Mr. W. Woolton, Chief Inspector 
of Machinery, and Mr. W. Milton. The vessel is 
under the command of Captain Fawkes, who is 
Captain of the Terrible, while the Staff Engineer is 
Mr. R. W. Edwards. 

(Zo be continued.) 








THE REGULARISATION OF THE 
DANUBE. 

With the opening ceremonies of last Sunday, 
when the sovereigns of Austria-Hungary, Rou- 
mania, and Servia passed through the Iron Gates, 
the regularisation of the Danube between O-Moldava 
and Turnu-Severinu has been brought to a certain 
state of completion. A good deal remains to be done. 
Ariver of 1777 miles’ length, fed by powerful tribu- 
taries from the Alps, the Carpathians, and the 
Balkan, hemmed in and obstructed in many places, 
and encumbered by many obstacles which could not 
have been removed before our days, cannot be 
tamed in the course of a few years. But the great 
programme has successfully been carried out ; 
there is now—or will shortly be—an open channel 
affording at least 6 ft. 7 in. of water throughout 
the year all over the course of 65 miles’ length, 
and the rapids and cataracts no longer stop the 
boats, although the swift currents in certain 
reaches still call for further improvements. That 
the chief river of central Europe, which just below 
Buda-Pest is more than half a mile wide, and which 
in the Walachian plains attains a width of more 
than two miles, whilst in the Kazdn defile the 
width is narrowed to 500 ft., and the depth is in- 
creased to 175 ft., has practically remained 
uncorrected up to our days, is not so entirely 
the fault of political complications, as has often 
been asserted. The last century could hardly 
have dealt with the problems, and although 
Vasirhelyi’s ingenious and carefully worked out 
designs of 1834 have formed the basis of what has 
finally been done, it is, perhaps, not altogether to 
be regretted that his great scheme remained shelved 
for more than 20 years, and that almost three more 
decades passed until real operations commenced ; 
difficulties, greater than anticipated, might have 
impeded future progress. We may surmise, on the 
other hand, that had peace and tranquillity, instead 
of incessant strife, reigned on both sides of that 
part of the Danube, centuries would not have 
elapsed without any serious attempt at improve- 
ment being made. 

The Romans distinguished between the Danuvius 
and the lower river, better known to them, the 
Ister. Remains of an old canal and a dam are still 
to be found at the Iron Gates, on the right Servian 
bank of the river. At the beautiful Kazin Gorge, 
also on the right bank, we meet Trajan’s strait, a 
towpath, and a well-preserved Roman inscription ; 
remains of bridges, &c., occur in other places. Up 
to a year ago there was no bridge across the Danube 
+ below Semlin. Then King Charles of Roumania 
opened the Fetesi-Czernavodarailway bridge, which 
joins the Czernovada-Constanzaline(Kustindjionthe 
Black Sea)to the railroads of Roumania by nine miles 
of bridges and viaducts ; this railway follows the 
often-mentioned wall of Trajan across the Dobrudja. 
The successors of the Romans in those regions 
little troubled themselves about the connection be- 
tween the various parts of the great watercourse 
along which they lived. Fortresses arose on both 
banks, many battles were fought ; the river formed 
a frontier difficult to guard ; navigation was local. 
In 1830, the Hungarian statesman, Stefan 
Széchényi, carried the building of the Bazids- 
Oreova road along the left bank, which bears his 
name, and the establishment of the Austrian 
Danube Navigation Company, whose boats go from 
Regensburg down to the Sulina mouth, and which 
1s still the most important company in those waters ; 
the other bodies are the South German Danube 
Navigation Company, and the Black Sea and 
Danube Company, with which Prince Gagarin was 
for come time connected. It was on the instigation 
of Széchényi that Vdedrhelyi worked out his 
scheme. The Crimean War drew attention to the 
transport difficulties on the Danube, and since that 
time this navigation question has appeared in all 
the conferences and treaty transactions respecting 
Eastern affairs. In 1855, Wex and Meusburger 
were invited to study the correction of the Iron 
Gates only ; McAlpine in 1871, an international 
commission in 1874, and a Theiss commission 
in 1875 submitted schemes for regularising the 
Whole reach from O-Moldava down to the Iron 





Gates. The energy of the Hungarian Minister, 
Gabriel von Baross, finally overcame all opposition, 
and the right of levying tolls, formerly claimed by 
the various Governments, having been granted to 
Hungary exclusively on her undertaking the work, 
nine million florins were voted for the regularisa- 
tion on the plans of Ernest Wallandt, which are 
based upon the designs of Vdsdrhelyi, McAlpine, 
and the various commissions. Tenders were in- 
vited in December, 1889. None of the four con- 
tractors who responded satisfying the executive 
committee, negotiations were opened with a syndi- 
cate comprising one of the tenderers, and the 
work has been done, since September 18, 1890, by 
J. Hajdu, a Hungarian hydraulic engineer, who 
left after two years, and the engineering firm 
of Luther, of Brunswick, under the supervision 
of Wallandt and Hoszpotsky, and financed by the 
Disconto-Gesellschaft, of Berlin. 

For further historical particulars, and the main fea- 
tures of the task to be accomplished, we must refer 
our readers to our issue of June 9, 1893 (vol. lv., 
page 800). In that article we gave a map of 
those 69 or 63 miles of the Danube, and diagrams 
illustrating the operations contemplated or already 
under execution. The total fall on these 69 miles 
is 83 ft., corresponding to the moderate average 
inclination of 1 in 4400, which is much less than 
on the stretch Passau-Vienna, 1 in 2220; in the 
Hungarian plain the average fall is 1 in 10,000. In 
the cataracts, however, the gradients are far 
steeper; in the Kozla-Dojke reach, we have 
an inclination of 1 in 400, in the Jticz district 1 in 
330 and even 1 in 140, and in the Iron Gates 1 in 
500 and 1 in 380, so that the currents attain at low 
water a velocity of 163 ft. persecond. The result of 
these obstacles, of which eight or, more particularly 
five may be counted, namely, those at Stenka, 
Kozla-Dojke, Islés-Tachtdlia, Jticz, and Iron Gates, 
is that although the usual navigation season lasts 
from March 1 to November 30, boats of 6 ft. draught 
were unable to proceed, in 1882 on 225 days, 
in 1884 on 233 days, in 1885 on 260 days. Thus 
cargoes—coal and grain are, as a rule, loaded to 
full draught—had repeatedly to be transhipped and 
conveyed by rail or lighter craft. The 64 ft. and 
mostly 8 ft. now available all over the Iron Gates 
will constitute a very great improvement. The 
term ‘‘iron gates” (Turkish, demir kapu) is not 
confined to the dangerous reef of Prigrada, below 
Orsova, which is the demir kapwu par excellence, but 
is applied to several narrows, and not rarely used to 
designate the whole of this series of cataracts. 

The work has been of a varied character, About 
500 ft. of the Grében Mount, which projects like a 
sharp beak into the river, sheltering a large and 
shallow basin below, have been blasted away ; 
training walls, dams, dykes, groynes, and em- 
bankments have been erected, and open channels 
have been cut in the bed of the river, mostly under 
water. These channels, which, as a rule, are not 
hemmed in by training walls, have a width of 
60 metres (65.5 yards), a minimum depth of 2 metres 
(6 ft. 7 in.), and up to 2.6 miles in length. From the 
now removed point of the Grében extends a training 
wall3.8 miles down the river, closing the wide basin 
on the right-hand side and joined to that bank by 
several cross dams. This wall begins with a height 
of 9 ft., and is continued 64 ft. high; it has a top 
width of 9 ft. 10 in., and its sides are at an inclina- 
tion of 1 to 1.5. The chief quantities altogether 
to be dealt with were, in cubic metres (equal to 1.31 
cubic yards) : rock removed under water, 258,500 ; 
other rock, 362,500; dams, &c., to be piled up, 
782,650 ; rubble shot, 258,000 cubic metres. 

Most of the rock excavation was finished last year. 
At the Iron Gates all this work was completed in 
March, 1894, in fact ; but the creation of the walls, 
&c., and the cutting of the open channels was not 
in so advanced a state, and it is chiefly on this 
account apparently that the opening ceremonies did 
not take place earlier. At Dojke and Jticz the 
channels are not quite completed yet ; according to 
the contracts, the work was to be finished by De- 
cember, 1895. It may be said that the contractors 
had. to submit to stringent conditions. 

There are no locks. The original scheme, indeed, 
proposed a lock (or steam towage) for the passage 
through the Iron Gates, and a lock will probably 
be built. Towage by horses and tugs was the rule 


on the river for boats sailing up, and many boats 
did not take cargo for this journey. 

The difficulties to be encountered had certainly 
been underrated, and in some respects the first two 
years did not get much beyond the experimental 








stage. Thus the Grében Mount was first blasted with 
8800 Ib. of carbo-azotin, consisting of 74 per cent. 
of potassium nitrate, 12 sulphur, 8 carbon, and 
6 per cent. of flour of wood. The explosive did 
not answer in the stratified limestone, and dynamite 
was resorted to. The maximum charge applied 
had the enormous weight of 26,000 lb. In a 
masterly paper on the regularisation of the Danube, 
which Professor Hans Arnold contributed to the 
Zeitschrift des Vereins Deutscher Ingeniewre a year 
ago, it is pointed out that the experts differed con- 
siderably concerning the proper method of blast- 
ing on a gigantic scale. In this instance about 
400,000 cubic yards of stone blocks of at least 6 in., 
and 250,000 more cubic yards of smaller débris, were 
reckoned upon. For the Iron Gates, the plans 
proposed various dams, so as to be able to work in 
low and quiet water. The boring machines were 
fixed on floats, but it proved impossible to move 
the floats in the very irregular shallow basin, and 
the very unevenly corroded slates quickly silted 
up the bore-holes. It was hence resolved to work 
in the dry. Turbines were fixed in the cataract, 
and the 400 horse-power thus gained not proviug 
sufficient, eight portable engines of 300 horse- 
power aggregate were added to drive 12 centri- 
fugal pumps of 12 in. and 24in. The operations 
were now so much easier that, in this part, the navi- 
gable channel, usually 196 ft. wide, was widened to 
239 ft. at the bottom, with a batter of 1 in 1.5, and 
deepened to 3 metres (9 ft. 1lin.) ; the embank- 
ments on both sides rise to almost twice that height 
above low water, and have a top width of 20 ft. 
This waterway has a length of 1.55 miles, and keeps 
near the Servian shore, whilst the old channel 
wound around the other extremity of the Prigrada 
reef which crosses the river diagonally. Thelower 
mouth of the canal is at Sibb. Into the upper 
mouth leads an open cut extending from Orsova, 
on the frontier of Hungary and Roumania, where 
the railway from Bukarest and Turnu-Severinu 
leaves the Danube and turns off to the north, past 
the island of Ada Kaleh with its old Turkish fortress. 
The distance from Orsova is almost 5 miles, but the 
cut had to be made over a length of 2 miles only. 
On February 29 of this year the water was admitted 
into the canal——we distinguish between the canal 
with embankments and the open cuts made under 
water in the river bed. Above the barrage closing 
the upper mouth of the canal had been drawn an 
auxiliary dam, built up of clay, timber, and rails. 
The barrage having been removed, the dam was 
blown up, and the water raced through its new 
channel. A smooth waterway has thus been pro- 
vided at the Iron Gates proper, which, by the way, 
are entirely on Servian and Roumanian territory. 
But there remains a fall of about 19 ft. over a 
length of 1.5 mile, so that the current has still a 
velocity of about 15 ft. per second. The work at 
the Iron Gates was considered the most difficult, and 
was therefore attacked with particular energy, which 
resulted in its being finished earlier than expected. 

Many experiments had to be made before the 
cutting of the channels under water—the open cuts 
—proceeded satisfactorily. Most of the particular 
appliances suggested were quite impracticable. 
Colonel Lauer’s dynamite cartridges yg 8 from 
boats and exploded while simply on the bed gave 
satisfaction with loose stones, but made little im- 
pression upon massive rock. Further tenders were 
hence invited, which again brought only one offer 
worth trying, the rock drills of Fontan and Tedesco, 
as used in the Panama Canal. It soon became ap- 
parent that drilling and subsequent blasting can 
be recommended only for depths of more than 
20 in., and that for very uneven bottoms and exca- 
vations of lesser thickness the rock crushers, first 
applied in the Suez Canal, answer best. The first 
thing to be done was, however, a most careful 
survey of the bed. Every reach to be dealt with 
was divided in metre squares. As the open cuts 
were to have a width of 60 metres (65.5 yards), and 
as about 5 metres had to be taken in on both sides, 
each cross-section required 70 soundings, and a cut 
of a length of 1 kilometre (0.6 mile), 70,000 
soundings. The ‘ Peilschiff” used for this pur- 
pose consists of two boats, 13 ft. beam each, 
115 ft. long, connected by a bridge 30 ft. wide 
and 70 ft. long, perforated with 10 by 21 = 210 
holes arranged in parallel rows, 1 metre apart, 
at right angles to the longitudinal axis. Between 
the longitudinal rows are six rails affording five 
tracks, each of 2 metres gauge, for the two carriages 
bearing the four sounding tubes. Other rails on 
lower platforms, fore and aft the measuring bridge 
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served for transferring the carriages from one set 
of rails to the other. The carriages are iron 
structures running on four wheels, about 8 ft. 
high, with four sets of three pairs of pulleys in three 
parallel planes. Each three pairs of pulleys, vertical 
above one another, guide one steel tube 33 ft. long 
by 4? in. in diameter. The four tubes of each 
carriage are lifted by means of a wire rope, and are 
provided with scales on which centimetres (0.4 in.) 
can be read off. Four men are required for each 
carriage. The fully equipped boat weighs 140 tons, 
and has 2 ft. draught; it is held by four anchors. 
As the height of the river was constantly changing, 
the position of the bridge had to be ascertained by 
the aid of levelling instruments; the oscillations 
of the boat did not produce errors of more than 
4 in. at the maximum, the boats being narrow, and 
leaving a wide opening between them. The data thus 
obtained were carefully mapped ; in order to avoid 
mistakes, the masters of the boring vessels were, 
however, furnished with different maps on which the 
thicknesses of the layer to be removed were marked. 
Boring experiments were first made at Jticz, in 
the hardest rock encountered, with the drills of 
Fontan and Tedesco mounted on double boats, like 
the one just described, 36 ft. long by 17 ft. wide. 
The drill-rods of 2.4 in. diameter were bent by 
the current, as soon as lowered, and were hence 
provided with protective sheath tubes. The first 
bits used, hollow steel of 1.6in. and 2.4 in. internal 
and external diameters, set with 10 diamonds, did 
not prove successful ; the diamonds cracked and 
were wrenched out. Hollow rods set with steel 
knives specially hardened in mercury, saw-shaped 
bits of Krupp and Bohler steel, and pistons did 
not answer much better under water, whilst they 
did good service in dry rock. Drills were, there- 
fore, abandoned, and Gilbert’s devices were given 
a trial. This boat (No. I.) carried three boring 
machines on a platform aft; the tool, which acts 
by percussion, is protected by a strong planking 
secured by angle-irons, and further by a tube which 
also facilitated the insertion of the dynamite car- 
tridge and primer into the finished hole. The boat 
was held by one main anchor and four side anchors, 
and rested on four props or feet formed of 2 ft. 
timber 37 ft. long, and jacks by means of which 
the whole boat could be lifted 2 in. so as to be 
perfectly steady, but exposed, of course, to very 
considerable strains. The chisel-shaped tool was 
actuated by a steam piston working with a pres- 
sure of 841b., and the finished hole was scoured 
with water under pressure of 112 lb. The boat 
feet or props were first applied by Dunbar and 
Sullivan on Lake Erie in 1872. The boat accom- 
plished what was expected, but progress was 
rather slow. G. Luther hence constructed an- 
other boat of this style, 69 ft. long, known as 
No. VII., with 11 boring machines in a row 
on one side. The fixing of the boat, which 
has to cross the current at an angle of about 30 deg., 
and the arrangement of the props which offer 
noticeable obstruction to the water, are much more 
difficult, nor is it easy to balance the boat with 
all machines on one side ; but progress is quicker. 
The machines, of the Ingersoll perforator type, are 
used in two sizes with cylinders of 3.5 in. diameter 
and 7.08 in. stroke, or 5in. diameter’and 9.84 in. 
stroke, both provided with piston valve gear. The 
piston is jerked downward and slowly raised again, 
giving 240 blows per minute. These machines are 
constructed for a working pressure of 70 1b. Ateach 
blow, the piston automatically makes one-fifth of 
aturn. The downward feed of the machine may 
be effected by hand with the aid of a screw spindle, 
or by hydraulic power ; the latter was adopted. 
The tools, wrought-iron rods from 12 ft. to 40 ft. 
in length, had generally a diameter of 2 in., en- 
larging to a steel head of 2? in., provided with two 
cutting edges crossing at right angles. The tools 
were clamped to the piston by means of steel 
bushes. The machines worked well. In hard 
rock, one tool would make a hole 2 ft. or 
3 ft. and more in depth; vhe steel had then to 
be put into the fire again and rehardened; in 
his way the whole head could be utilised. Deep 
holes were made with different tools, a large size 
steel being first used ; the hole became thus conical, 
and since the centring was not perfect, slightly 
larger than intended. The up-and-down motion of 


the tool kept the hole fairly clear of mud; the 
hydraulic pipe was applied when the required depth 
has been attained. 

Interesting experience has been gained on the 
action of explosives. 


A blast from a_ vertical 





hole in homogeneous rock produces a débris 
cone of 45 deg. slope. When there is already 
broken ground on one side, the cone becomes 
flatter, the apex angle attaining 2 x 67 deg. To 
secure a cutting of a certain depth, the holes must 
always be driven to a greater depth. If the holes 
are distributed over a large surface, the ground will 
become honeycombed ; the more ruggedly, the 
further apart the holes. The boring boats of 
Fontan and Tedesco, already spoken of, could only 
be used for surface blasting in this sense. With 
several—up to 11—boring machines in one row, 
the blasting can take place from and along the 
wall front, the boat working up-stream. Deep 
holes far apart furnish inconveniently large débris 
which cannot well be brought up by dredgers ; 
in dense limestone larger dimensions are per- 
missible than in serpentine and granite. Explosive 
gelatine containing 93 per cent. of nitro-glycerine 
proved the most suitable blasting agent, but the 
mass does not easily fire, and several cartridges 
simply burned out without explosion. Kieselguhr 
dynamite, containing 75 per cent. of nitro-glycerine, 
was hence also used. Two or three packets of the 
former and one of the latter material were strung 
together ; to the bottom of the string a piece of 
wood was attached, which was then weighted with 
2 lb. or 4 Ib. of iron, and lowered into the hole and 
the tube in it. When full up, the mass was well 
compressed with a wooden pole and the primer 
applied. This primer fits with its three wire springs 
into the upper slotted end of the tube. There was 
no tamping; many of the early primers went 
wrong, however—at Jticz, 700 cartridges are said to 
have missed fire—until more waterproof protection 
for the primers was provided. The new cartridges 
are said to bear 25 ft. of water for 100 hours. The 
primers are capsules, 2 in. in diameter, 10 in. long, 
containing, imbedded in dynamite, chlorate of 
potash and sulphate of antimony surrounding 
the spark gap of 2 millimetres (1; in.) width, and 
underneath a few sheets of explosive paper and 
2 grammes of mercury fulminate. Above the 
dynamite is the water-tight paste, which had to be 
improved, as we juststated. The one internal wire 
was connected to the cable, the other ended in the 
water. The sparks for a set of 11 or less cartridges 
were supplied by one induction machine, with 
one disc, which can give a 2in. spark. These 
machines have caused less trouble than one might 
fancy ; they are notoriously capricious. At first 
about a dozen shots were fired at one time ; but with 
slightly differing spark gaps in the primers, firing 
did not always take place simultaneously, and the 
boats were hence provided with as many electric 
machines as there were shots to be fired at one 
time, up to 12. One does not quite see how this 
separation of the igniting circuits, combined with 
the novel circuit-making appliance adopted, pre- 
vents the overlooking of misfires, but separate 
machines were preferred. For each induction 
machine contact is made by a little aluminium 
cylinder moving in a vertical glass tube. These 
tubes are hermetically connected with one hori- 
zontal tube, which has an aperture in the middle. 
If an air blast is sent through this aperture, all the 
aluminium cylinders are raised at the same moment 
to make contact. One pole of each machine is 
dipped into the water. 

The method of procedure made it necessary to 
charge each hole bored as soon as finished, so that 
boring continued close to the charged and primed 
holes. There have been accidents, one in each year, 
it is said, claiming victims and injuring the boats. 
The cause of these premature explosions is not clear. 
It has been suggested that the electrified steam 
blasts might impart their electric charges to a loose 
cable. Hot-wire ignition would probably be safer. 

The perfected dérocheuses which Messrs. Lobnitz 
introduced on the Suez Canal in 1888, for deepening 
the canal without interrupting the traftic, avoid ex- 
plosives altogether, and have proved successful on 
the Danube. In these, which were illustrated in 
ENGINEERING, vol. lv., page 42, the rock is broken 
up by falling chisels. The chisels in use on the 
Danube have a maximum length of 29 ft., a 
cross-section of from 14 in. to 20 in. square in 
the central part, and weigh 8.5 and 10 tons. 
The steel knife-edge has an angle of 90 deg., and 
penetrates, with a thickness of 4 in., like a blade 
from 5 ft. to 8 ft. into the wrought-iron stem. At 
first these chisels did not stand more than 100 
blows. .Krupp, their manufacturer, improved them 





until 120,000 and even 135,000 blows have been 
delivered before these long stems broke ; the break- 





age always takes place in the middle part, where 
the texture subsequently proves to have become 
crystalline. During the last year and more the 
Hungarian Government steel works at Diosgyér 
have supplied these tools, which are not passed 
before they have stood 30,000 blows ; their average 
life is about 66,000 blows. There are three boats 
fitted with these rock crushers. The crusher boat 
No. 1, 115 ft. long, 50 ft. wide, made up of two 
wooden barges each 21 ft. wide, carries a tripod 
derrick 38 ft. high. On the derrick is fixed the 
chain pulley for the bell-shaped jaws which, when 
lowered, grip the upper flattened end of the 
chisel; the chain is 1# in. in diameter. The 
40 horse-power hoisting engine makes 250 revolu- 
tions; the gear ratio being 1: 32, the chain is 
hoisted with a speed of 40 ft. per minute; a blow 
is given at intervals of less than a minute, the 
chisel falling freely through 20 ft. or 25 ft. The 
chisel is not guided, but a equare shaft is pro- 
vided for it ; in deep water or fissures in the rock 
of the river bed, chisels have been lost. Half-way 
down the shaft, a square frame has been inserted, 
which leaves the chisel free play, but prevents 
it from tarning about its axis. The machinery was 
supplied by Messrs. Lobnitz, whose crushers are 
particularly fitted for removing rock layers about 
16in. thick ; when more than 2 ft. of rock are to be 
excavated, boring and blasting are preferable. This 
boat, like the others, works up-stream, crushing a 
strip of about 20 in. in width. 

As regards the efficiency of the various applances, 
the boring vessel No. I., which carries three boring 
machines, blasted during 1893 in 231 days 10,312 
cubic metres of rock, giving an average of 44.6 cubic 
metres per day of 20 hours, and 0.74 cubic metre 
of rock per hour per machine. No. II. of the same 
type, but with four machines, did better, namely, 
0.81 cubic metre per machine per hour, there being 
less time wasted in shifting the boat. The large 
boring vessel No. VII. did during July, 1895, in 28 
days, 1643 cubic metres, which yields an avcrage 
of 58.6 cubic metres per day, not s0 much more 
than in the former cases; 921 shots had to be 
blasted during this period, every shot dislodging 
1.78 cubic metres of rock. The boat was shifted 
78 times during those four weeks, and 40 men 
were at work in two shifts. 

The chisel crusher No. 1 dealt with 63.6 cubic 
metres per day of 20 hours, and 3.18 cubic 
metres per hour. All the three boats of this type, 
averaged together, gave 62 cubic metres per hour. 
In the time specified, 104 days of 20 hours, 793,121 
blows were struck, which makes 1555.14 blows per 
chisel per day, or 77.75 blows -per chisel per hour. 

The débris have been removed by dredgers, 
known as bucket dredgers and as spoon dredges ; 
The large English bucket dredger Vaskapu cleared 
8.58 cubic metres per hour, the smaller dredger 
Halladas 6.21 cubic metres; the two spoon 
dredgers cleared 3.18 and 4.33 cubic metres per 
hour. Large and isolated blocks have to be raised 
by the three grappler dredgers, which can lift 
blocks up to 1.8 cubic metres in volume. 

It is manifest that neither the boring machines 
and shots, nor the crushers, and afterwards the 
dredgers, could be expected to perform their 
tasks under water in a perfect manner. Three 
special boats, styled universal ships, were 
fitted up for surveying every section before the 
work is considered finished. The dimensions of 
these boats, again double boats, are: Length, 
148 ft.; width, 26 ft. each; total width across, 
61 ft.; space between the two boats, 8 ft. 3 in; 
draught fully equipped, 27.6 in. The equipment 
comprises hauling engines, chains, and anchor, as 
on the chisel crusher boats; further, a series of 
vertical beams suspended from a horizontal axis, 
which are detlected wherever the required depth of 
clear water has not been realised ; and a jib-crane 
from which a chisel crusher and a grappler can be 
operated. When the universal ship has made its 
inspection, trailing frames are finally fixed to the 
sounding boat described above, and the examination 
is repeated. ; 

At the end of 1894 the total plant comprised : 
One sounding boat, seven boring boats (one large), 
three chisel crusher boats, five bucket dredgers (one 
large), two spoon dredgers, three grappler dredgers, 
four universal boats, five steam tugs, 92 stone 
barges, five floating cranes, nine locomotives, 1400 
railway cars, three travelling cranes, and 27 miles 
of railroad track. With a larger plant no doubt 
more rapid progress might have been made, but 





possibly with diminished economy. 
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NOTES. 
SHIPBUILDING TRADE. 

Tue statistics issued by Lloyd’s show that the 
shipbuilding trade has experienced a relapse, 
which, however, we hope may not be permanent. 
The total number of ships building is 355, repre- 
senting 659,641 tons, only some 4 per cent. of the 
tonnage being for sailing craft. This total is less 
than it has been since March of last year ; and, 
moreover, there is less British warship tonnage 
under construction with private firms, although the 
Admiralty have yet to order three first-class cruisers 
and three of the second class, in addition to the two 
battleships ordered some weeks ago. There isa 
decrease on the merchant tonnage of 57,000 tons 
when compared with the condition at the beginning 
of the winter season last year. The total, too, is 
15 per cent. less than it was three months ago, for 
since that time 298,000 tons have been launched— 
the measurement of 176 vessels. This is considerably 
above the average, and contracts have not been 
booked so freely. Only a moderate proportion of the 
merchant tonnage building is for abroad ; and itis but 
asign of the times that 12 vessels of 47,748 tons are 
now under construction for Japan. Germany, too, is 
still a client for nine vessels of 48,145 tons ; but 
the reason is more the extreme activity of German 
builders, and the lowness of British offers, than 
the desire to assist British industries. Holland is 
having three ships of 9430 tons, and Denmark five 
of 7290 tons. It is well known that the tendency 
now is for immense cargo-carrying steamers. Two 
of the steamers building are over 10,000 tons, and 
six others are between 8000 and 9000 tons. Bel- 
fast is in a more satisfactory condition than for 
years, the two firms there having between them 
nearly a fifth of the total tonnage—22 vessels of 
124,851 tons. The Glasgow firms are in about a 
normal position ; Greenock has a less tonnage than 
usual, but the north-east coast builders—except, 
perhaps, those on the Tyne—experience considerable 
depression. Of warship work there are in various 
stages of construction 86 vessels of 187,195 tons, of 
which 104,455 tons is for our own Navy and 82,740 
tons for foreign Governments. This is a much 
higher total than usual. If we include the work 
in the Royal Dockyards, we find that the total of 
all ships building in the kingdom at present is 
928,000 tons. 


Toe Heat-REsistINc PROPERTIES OF PORTLAND 
CEMENT. 

In the ‘‘ Digest of Physical Tests and Labora- 
tory Appliances,” Mr. J. 8S. Dobie gives particulars 
of the results of a recent investigation of the action 
of heat on Portland cement. Three different brands 
were examined, all of excellent quality, but two 
were of the slow-setting class, whilst the remaining 
one set very rapidly. Over 200 briquettes were pre- 
pared, some consisting of neat cement, whilst in 
other cases 1 part of cement was mixed with 1, 2, 
or 3partsofsand. The age of the briquettes ranged 
from two months to four years. In making the tests 
they were heated in a gas furnace to a temperature 
of from 650 deg. to 1775 deg. Fahr. After re- 
moval from the furnace every briquette was 
found to have lost weight, whilst in the case of the 
neat specimens, cracks were usually to be observed. 
These latter were less apparent in the case of the 
other briquettes containing sand. After cooling, 
the briquettes were tested for tensile strength with 
aload applied at the rate of 400 1b. per minute. 
In all cases a marked decrease in the tensile strength 
was noted, which was apparently closely connected 
with the loss in weight of the sample. In those 
cases in which the reduction in weight showed that 
eyo the whole of the water of ‘crystallisation 

ad been driven off, the specimens had practically 
no breaking strength. The effect of different tem- 
peratures was, however, peculiar, since briquettes 
heated rapidly to 1775 deg. Fahr. showed a loss of 
strength out of proportion to their loss in weight. 
When, however, the heating was slowly effected, 
these two losses were closely proportional. After 
cooling, the briquettes of neat cement could be 
crumbled to pieces in the fingers, whilst those con- 
taining sand, disintegrated spontaneously on stand- 
ing. Briquettes removed from the furnace and 
placed in water immediately, cracked and disin- 
tegrated, becoming in most cases reduced to a soft 
mud. From his experiments Mr. Dobie concludes 
that though Portland cement may, to a certain ex- 
tent, protect ironwork during a fire, the cement 
will be ruined, and will break up spontaneously 
afterwards, while such a concrete covering will 


be absolutely ruined if water is thrown on it. Even 
at the lowest temperature used in the experiments 
the concrete was seriously damaged, and it would 
appear that a fire of ordinary intensity is sufficient 
to completely ruin a large covering of concrete. 


SareTty Fuses ror TELEGRAPH AND 
TELEPHONE WIRES. 

A communication by Dr. Strecker, chief engineer 
in the German Telegraph Department, on the 
dangers threatening what is conveniently called 
weak current wires from strong currents, will be 
all the more of interest to our readers, as the 
subject has recently been discussed in our columns 
in the series of articles on ‘‘ Electric Railways.” 
Since 1891 there have been reported 5, 4, 2, 15, 
31, 19 cases, the last figure referring to the first 
four months of 1896, altogether 76 cases, in 70 of 
which telephone stations and apparatus were 
damaged by strong currents, which in 61 of these 
cases came from electric railways. Dr. Strecker 
points out at the very commencement of his paper, 
which he read in the Elektrotechnische Verein of 
Berlin, that he has no information about mishaps 
in which the protective appliances prevented all 
disturbance. In 40 instances the trolley wire 
was capped by wooden strips ; guard wires were 
used in 10 cases. Protective appliances were absent 
in 8 of the 15 cases for which electric railways are 
not responsible, or, more correctly, in which they 
had no share. For Dr. Strecker recognises that it 
would be unreasonable to insist upon further action 
on the part of the railways. The telegraph and 
telephone networks must be better protected, and as 
electro-magnetic cut-outs would be far too expensive, 
considering the multitude of apparatus required, 
and would introduce too much resistance and self- 
induction, we have to improve our safety fuses. 
In most instances the damage done to the coils, 
&c., was very slight, and did not represent more 
than 14s. on the average; two fires, only one serious, 
have been reported. Experiments have been con- 
ducted for years with a view of ascertaining whether 
the delicate printing and writing telegraphs, and 
the telephone instruments, which cannot stand more 
than 0.12 or 0.20 ampere, could be protected. 
Many devices have -been tried; very fine wires 
proved mechanically too weak, and too much 
affected by corrosion and by atmospheric currents. 
Further experiments of a satisfactory kind were 
hence made with wires which can bear about 1 am- 
pere, one wire more particularly recommended will 
take 0.5 ampere and sparks of 0.07 millimetre length. 
Delicate appliances will hence have to take care of 
themselves. Fuses of these types of 4 centimetres 
(1.6 in.) length arc when they suddenly receive 500 
volts, even if inclosed in fine glass tubes. But if 
the tubes are closed by cork discs or sealing-wax— 
not by metallic caps—no arcing will occur. The 
paper describes several arrangements for combin- 
ing 14 of such fuses on a china plate backed by a 
piece of wood. The glass tubes are oblique pas- 
sages provided with loosely fitting copper caps to 
which the wires are soldered, and finally closed by 
means of plaster. 


Coat AnD Iron In BELGIuM. 
The number of collieries in activity in the Bel- 
gian province of Liége last year was 43. The total 
output of these collieries in 1895 was 5,048,284 
tons, or 35,913 tons more than than in 1894, In 
consequence of the mildness of the winter of 1895, 
stocks in the province, which had begun to increase 
in 1894, further expanded in 1895, and stood at the 
commencement of January, 1896, at 156,174 tons. 
The collieries consumed themselves 387,206 tons in 
the development of the motive power required for 
working operations. After allowing for this con- 
sumption, the actual sale of coal effected in the pro- 
vince in 1895 was 4,601,325 tons. The fall in the 
average selling price, which had been noted for 
several years, was checked in 1895, and a slight re- 
covery in quotations was even witnessed, although 
this recovery amounted to barely 2d. perton. The 
total value of last year’s coal output in the pro- 
vince was estimated at 1,983,927]. or 54,5427. more 
than the corresponding value in 1894. The 
expenses attending the working of coal in 
the province last year were 1,915,270/., or 
47,7111. more than the corresponding working ex- 
penses in 1894. It will be seen that the profit 
realised last year was 68,6571. The corresponding 
net profit for 1894 was 65,827/., so that an increase 
of 28301. was established last year. The number 
of mines worked at a profit last year was 30, as 








realised per ton last year was a little over 3}d. 
The number of women employed in coalmining in 
the province of Liége last year remained about the 
same as in 1894, but the number of young girls was 
considerably less. This was one of the consequences 
of a law enacted in December, 1889, which pro- 


below 21 years of age with the exception of those 
who were so employed before January, 1892. The 
number of females employed above ground at 
collieries in the province of Liége also slightly 
declined last year. The total number of work- 
people engaged in coalmining in the province last 
year was 28,454, of whom 21,576 were employed 
below ground and 6878 on the surface. The corre- 
sponding number of persons employed in 1894 was 
28,295, of whom 21,388 worked below. ground and 
6097 on the surface. The average wages paid last 
year to each person employed in coalmining in the 
province were 401. 17s. 7d., as compared with 
391. 15s. 4d. in 1894. The quantity of coke made 
in the province last year was 440,629 tons, involv- 
ing a consumption of 601,943 tons of coal. The 
average value of the coke made last year was 
11s. 6d. per ton, as compared with 10s, 11d. per 
ton in 1894. The production of agglomerates 
last year in the province was 166,785 tons, of the 
average value of 9s. 10d. per ton ; last year’s pro- 
duction of agglomerates was disposed of with difli- 
culty, and this affected prices and generally de- 
pressed business. The exports of coal from the 
province last year were 927,305 tons ; of briquettes, 
93,772 tons ; and of coke, 141,598 tons. The cor- 
responding exports in 1894 were: Coal, 960,235 
tons ; briquettes, 105,538 tons ; and coke, 129,673 
tons. There were 12 blast-furnaces in activity last 
year in the province of Liége; the number of 
workpeople employed was 1377, their average daily 
wages being 2s. 3d. per day. The blast-furnaces 
consumed 159,565 tons of Belgian minerals, 530,371 
tons of foreign minerals, and 375,801 tons of coke. 
They produced 332,694 tons of pig, viz., refining 
pig, 56,935 tons ; Bessemer pig, 161,606 tons ; and 
Thomas pig, 114,153 tons. The production of re- 
fining pig declined last year to the extent of 11,145 
tons, as compared with 1894; on the other hand, 
the production of steel pig showed an increase 
of 8457 tons in 1895, 





BOILER EXPLOSION AT BLOCHAIRN. 

A FORMAL investigation by the Board of Trade, under 
the Boiler Explosions Act, 1882, has been held relative to 
an explosion which occurred on August 11 at the works 
of the Steel Company of Scotland, Limited, Blochairn, 
near Glasgow, and by which three men were injured. 
The Commissioners were Mr. James Wallace, advocate, 
Edinburgh, and Mr. David Crichton, engineer. Mr. 
David Turnbull, W. S. Edinburgh, appeared for the 
Board of Trade; Mr. J. Anderson, of Messrs, 
Anderson and Pattison, Glasgow, for the Scottish Boiler 
insurance Company. with whom the boiler was insured ; 
and Mr. John A. Spens, of Messrs. Maclay, Murray, 
and Spens, Glasgow, for the Steel Company of Scotland. 

Mr. Turnbull suggested that in the first instance the 
Commissioners should inspect the remains of the boiler, 
and this was at once agreed to. On the return of the 
Commissioners from viewing the débris, the taking of 
evidence was proceeded with. 

Mr. George Erskine, engineer-surveyor to the Board of 
Trade at Glasgow, presented a report which he had pre- 
pared as to the cause of the explosion. The boiler was 
of the ordinary vertical type, with three cross-tubes in 
the firebox. It was 12 fb. 6in. in height by 5 ft, 6 in. in 
diameter, and was composed of three belts of plating, 
originally § in. thick, double-riveted in the vertical 
seams. The firebox was 6 ft. in height by 4 ft. 7 in. in 
diameter, composed of three plates, aleo originally § in. 
thick, worked outwards at the bottom where connected 
to the shell. The working pressure had formerly 
been, in all probabality, about 60 lb., but of late 
it was said to have been about 50 lb. on the square inch. 
The boiler was supplied to the Steel Company in August, 
1889, at which time it was thought to have then been new. 
The explosion appeared to have been caused by the 
thinning of the lower part of the firebox, where the plates 
were much wasted in places by corrosion near to the ver- 
tical seams, added to which there was evidence of exces- 
sive pressure, and the safety valve was apparently jammed 
fast at the time the boiler burst, inasmuch as 72 lb. had 
been noted on the gauge just previously. Witness arrived 
at the conclusion as to the corrosion from the appearance 
of a portion of the firebox after the explosion. He pro- 
duced a piece of the plate taken from the lower part 
of the firebox at its junction with the shell, and 
stated that the thickness was about 4 in, where the 
rivets passed through it. He did not think it would be 
safe to work the boiler even at a low pressure with the 
metal in that condition. The thinning of the plates was 
due to corrosion caused by leakage. The boiler had been 
standing idle for some time, during which period it had, 
he believed, contained water, and the leakage had been 
probably going on meanwhile. Witness added that dur- 





compared with 27 in 1894. The average profit 


ing his investigation the Steel Company rendered him 


hibited the employment underground of females 























































































_ 438 


ENGINEERING. 


(Oct. 2, 1896. 





i Siegen, 
—— 





every assistance in order to enable him to get at the facts 
of the cage. 

By Mr. Spens: The boiler should certainly not have 
been worked at so high a pressure. 

Mr. Frank Carruthers, another engineer-surveyor to 
the Board of Trade, corroborated the evidence of the last 


witness. , 

Mr. William Edward Worrall, chief engineer to the 
Steel Company at Blochairn Works, said that since 
June, 1895, the boiler in question had not been used on 
more than two occasions, the first time being in July, 
1895, when it was worked for a week or 10 days, and the 
second time during the present year. It had not been 
working for quite a fortnight before it exploded. All 
the boilers at the works were insured with the Scottish 
Boiler Insurance Company, and reports as to their condi- 
tion were made from time to time. The report dated 
July 30, 1895, stated that it was advisable that the boiler 
in question should be laid off for a complete overhaul at 
the first opportunity. It ceased working on August 3, 
1895, but if it bad then been required further he 
would certainly have given orders for repairs to be 
made. They had other pressing repairs to attend to 
which kept the staff occupied for the best part of 
the year, so that nothing was done to the boiler. He 
thought it would not be used again for a long time, and 
certainly did not then intend to further work it without 
ordering repairs. It was started again a week or two 
before the explosion, and when he ordered it to be eet 
to work, he unfortunately did not remember the report 
of July, 1895. On July 31 last the insurance company 
sent another report, which was to the effect that the fire- 
box was in an unsatisfactory condition, and it was recom- 
mended that the boiler should be laid off in order that the 
defective plates might be repaired with riveted patches. 
When witness received this reports he was in rather 
a hurry to get away for bis holidays and did not read 
this portion of the report. He intended to gv into 
the report more particularly when he returned, 
but the explosion occurred in the interval. Had he 
read the communication when it was received, he would 
at once have ordered the boiler to be stopped, and 
not have allowed it to be worked again until it had been 
repaired, The Steel Company were very careful to have 
all necessary repairs made to their boilers. The ex- 
plosion, witness thought, was due to overpressure of 
steam. 

By Mr. Spens: When bthe boiler was put to work last 
month, witness did not remember that it had been un- 
favourably reported upon, and nobody reminded him of 
the fact. 

George Brown, boiler tenter at Blochairn Works, 
deposed that he had had 35 years’ experience, and was 
in charge of the boiler which exploded. During the three 
days on which the boiler was working when under his 
care, the pressure was 35 lb. to 40 lb., but never beyond 
50 1b. On the morning of the explosion he went to get 
coal, and the gauge was then at 40 lb. ; when he returned 
it indicated 60 lb., owing to the planer having stopped the 
engine. He opened the furnace door and put down the 
damper, and then went to help the planer to mend the 
belt, in order to get the engine re-started. Shortly after- 
wards the explosion took place. 

In cross-examination witness said that 10 minutes 
before the explosion the pressure was 72 1b. He took no 
means to withdraw the fire, because he did not think they 
would be long in re-starting the engine. 

After the examination of some other witnesses, the 
Commissioners deliberated in private, during which time 
the investigation was adjourned. On the Court resuming, 
the presiding Commissioner, Mr. Wallace, gave judgment 
as follows : 

The Commissioners were quite satisfied that the ex- 
plosion was caused by the excessive pressure which was 
applied to the boiler, acting on the weakened state of the 
firebox, that weakness being due to corrosion, which was 
probably caused by leakage. They thought the safety 
valve musv not have been in eatisfactory working order, 
for if it had been it would not have allowed the pressure 
to go up to as high a point as 72 1b, That was spoken to 
as being the pressure about 10 minutes before the explo- 
sion, and it was quite possible that the actual pressure was 
much higher when the explosion occurred. With regard 
to the question whether blame should be attached to any 
one for the explosion, and whether the Court should find 
the Steel Company or their engineer, Mr. Worrall, liable 
for the expenses of the inquiry, or a portion of them, the 
Commissioners, after careful consideration, had come to 
the conclusion that it was their dnty to find the company 
to blame, and to be liable to contribute towards the ex- 
penses of the investigation. As to Mr. Worrall, he had 
given his evidence in a very frank and candid manner, 
and although they thought that perhaps, to a certain ex- 
tent, there had been some carelessness on his part, they 
did not think he should be found personally liable in any 
of the costs, and, therefore, they would not in bis case 


impose any penalty. Proceeding to give the reasons | 


which had influenced the Commissioners in concluding 
that the Steel Company should pay a portion of the costs 
of the inquiry, Mr. Wallace pointed out that in July, 
1895, the unsatisfactory condition of the boiler was 
enema brought before their notice by the Boiler 
nsurance Company. In his evidence Mr. Worrall 
stated that he then gave instructions for the boiler 
to be stopped working, and that he would not have 
allowed it to be worked again without being repaired. 
he matter, however, was allowed to stand over 
because repairs were required upon boilers that 
were in constant use, whereas the one in question 
was only worked a oo When the question of 
using the boiler again in July last came up, the report of 
1895 was not prominently before Mr. Worrall’s mind. 
He said he had communicated the substance of the report 
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to his subordinates, and that it was not brought under 
his notice in July, 1896, that the boiler was then 
in an unsatisfactory condition. 
sioners thought that when the Boiler Insurance Com- 
pany had brought prominently before the attention 
of the Steel Company that the boiler was in this 
dangerous condition, it was their duty to see that it was 
put into satisfactory working order before being used 
again, and that, wherever the fault rested for this not 
having been done, the Steel Company should be ordered 
to pay a — of the costs of the present investigation 
for it. The Insurance Company’s report of July, 1896, 
_ brought very prominently before the Steel Company 
the fact that the boiler could not be safely used. The 
Commissioners thought that possibly the Insurance 
Company might have used an even stronger expres- 
sion with regard to the condition of the boiler 
than they did. 


away for his holidays, he would at once have given 
instructions for the boiler to be stopped until repairs had 
been executed. Unfortunately, however, Mr. Worrall 
did not read the report. The Commissioners considered 
that a report of that kind should be at once read, and it 


was a pity that Mr. Worrall, before going away for his Pp’ 


holidays, did not either read the report or make sure that 
it was brought to the knowledge of some one in autho- 
rity. If that had been done, probably this explosion 
would not have teken place. Under the whole circum- 
stances, as disclosed by the evidence, there seemed to 


Still, Mr. Worrall said in his evi- | 
dence that, had he read that report before he went [ 
| works in 
| works at Frederiksberg, which 
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have been some want of proper supervision of the boilers 


|on the premises of the Steel Company. Two or three sub- 
But the Commis- | ordinates who were examined did not seem to be very clear 


as to the exact duties that were laid upon them with regard 


| to the inspection of the boilers. One of them admitted 
| that, although it was his duty to see that repairs were 


roperly carried out, in this case he did not do so, because 
~ found that the boiler had been already put into 
use. That was an unsatisfactory state of matters, and 
showed that there had been a want of careful supervision 
over the boilers belonging to the Steel Company. Under 
the circumstances, therefore, the Commissioners thought 
that they could not do otherwise than order the Steel 


‘Company to pay the sum of 40/, towards the costs and 


expenses of the investigation. 





Danish Gas Works.—The Danish Gas Company, 
which is an English company, and owns a number of gas 
Denmark, has recently constructed a new gas 
joins Copenhagen. The 
cost has been about 1,500,000 kr., or 83,000/., and the 
capacity is 1,500,000 cubic feet of gas in the 24 hours. 
The arrangements for transporting the coals are pens 4 
ractical, insuring a considerable saving in labour, an 
the heating, by generator gas, is also very economical, 
13 Ib. of coke being sufficient for every 100 lb. of coal. 
The tar and ammonia water are collected in a tank, 
built on the Monier system, and of considerable dimen- 
sions, 85 ft. by 50 ft, and 10 ft. deep. 
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ELECTRIC LIGHTING IN BELFAST.* 


By Mr. Victor A. H. McCowen, Electrical Engineer 
to the Belfast Corporation. 
(Concluded from page 381.) 
igh-Speed Engines.—The high-speed vertical engines, 
Pt by the Acme Gas Engine Company, 
Glasgow, have four single - acting cylinders arranged 
in two lines of two in tandem, working on to oppo- 
site cranks. The pistons in the bottom cylinders form 
guides in the usual manner. The piston-rod, con- 
necting the top and bottom pistons, passes through a 
water-jacketed cylinder, the packing being ordinary 
Ramsbottom ringson the rod. The gas valves and mix- 
ture valves are of the mushroom type, actuated by means 
ofcams. The piston valves, which control the exhaust 
and time the ignition, are worked from a small crankshaft 
fixed on the same level, and are parallel to the main 
crankshaft, being geared from it in the ratio 1 to 2 
through steel spur and pinion. The cam shaft is also 
worked from this, through an upright shaft gearing with 
both. 
These engines being of the closed-in type, the base 
forms an oil chamber in which the crankshaft works. 
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The bottom pistons and the bottom piston valves are 
lubricated by the splash from the cranks. Lubricators 
are provided for the top cylinders only. The engine 
base is extended to take the dynamo, and the crankshaft 
is coupled direct to the armature shaft. A flywheel of 
3ft. diameter is fixed on each end of the crankshaft, 
the one at the dynamo end weighing 284 cwt. and the 
other 244 cwt. Each cylinder is fitted with a stop valve, 
so that the engine can be run on one or more cylinders as 
desired. Each cylinder is provided with an ordinary 
pendulum type of governor; and the usual method of 
governing, by missing an explosion, is employed. Igni- 
tion is obtained by means of the hot tube. When the 
engine is running at full load, at its normal speed of 380 
revolutions per minute and no explosions missed, 190 im- 
pulses per minute are obtained in each cylinder, or a 
total of 760 per minute in the engine. This, aided by 
the heavy flywheels, gives a very steady running. 

The engines are provided with a separate silencer and 
exhaust pipe for each line of cylinders. The cooling 
arrangements are practically the same as with the hori- 
zontal engine. Tank water is circulated by means of a 
centrifugal pump; and there is aleo a direct connection 
from the town water mains, Cooling pipes are also fitted 
to the crank chamber. This kind of engine is specially 
suited for steady driving, high speed being attained 
without knocking, all parts being in constant thrust ; 
this is obtained by baving a high compression (about 
90 lb. per square inch) in one or other of the cylinders at 
every up-stroke. When the bottom rightcylinder is exhaust- 
ing, the top right is compressing, and vice versd. The same 
operation occurs in the left en of cylinders; and by 
cushioning at the top of the piston-valve cylinder, the 
Piston valves are also kept in constant thrust. Where 
economy of floor space is a consideration, this kind of 
engine is very suitable. An engine of 150 indicated 
horse- power requires a floor area of 64 ft. by 5 ft., or 324 
Square feet over flywheels; and the combined plant, 
engine. and dynamo of 72 kilowatts necessitate only an 
area of 624 square feet. 

_Starting Arrangements.—The engines can be started 
either electrically or by compressed air. In the electrical 
starting the dynamo is run as a motor off the omnibus 
bars, pulling the engine round until it begins to explode. 

irst the machine is plugged on to the omnibus bar, the 
machine automatic switch being left open. A starting 
resistance is then plugged into the machine circuit, the 
resistance switch being on the off contact. The field of 
the machine is next excited from the omnibus bar by 
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closing the shunt switch on the top or bar contact. 
An initial start is given to the engine by the driver, and 
the current is switched on gradually through the starting 
resistance. As soon as the dynamo is up to speed, the 
starting current is cut off. The voltage is then regulated 
by the shunt resistance, and the dynamo switched on to 
the circuit by closing the automatic switch. The closing 
of the automatic switch actuates the shunt switch, chang- 
ing it over from the top to the bottom contact, and the 
dynamo then runs as a shunt machine. The electrical 
starting is worked from the switchboard by the engineer 
in charge. 

In starting by compressed air, the engine has first to be 
turned by hand by the driver into the correct starting 

osition. The stop valve admitting the compressed air 
is then opened, and is again closed as soon as a few explo- 
sions have taken place. The dynamo is then run up to 
speed and its voltage regulated ; and it is put on to the 
circuit in the ordinary way. 

Compressed Air Starting Apparatus.—The air com- 
pressor has two water-jacketed single-acting cylinders 4} in. 
in diameter and 8 in. stroke. The pistons are driven by 
opposite cranks. The admission and delivery of air are 
regulated by slide valves moved mechanically. The 











crankshaft carries on one end a flywheel, and on the other 
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extra copper can be drawn in at any time without raising 
the flags. Everywhere the culvert is placed beneath the 
footway. The lengths average 25 yards, and are built 
with a fall towards the junction-boxes, in order to allow 
any water that may get in to drain off. The average 
depth of the copper below the surface is 20 in. Thes 
required for a three-way culvert for a distributing main is 
27 in. wide, with a minimum depth of 18 in. below the 
surface. For a five-way culvert, which takes the distri- 
buting mains and a pair of feeders, the space required is 
34 in. wide with a depth of 18 ia. 

Culverts.—In Figs. 16, 17, and 18 are shown sections of 
three-way and five-way culverts. These are built of 
cement concrete in the proportion of 5 of gravel and 
broken stcnes to 1 of Portland cement. The side walls 
are 6 in. thick and the bottom 4 in., all faced inside with 
cement. The covering slabs are 2-in. Kilrush and Caith- 
ness flags. The culvert, when dry, is itself a fair insulator, 
which is a great advantage where there is a possibility of 
sometimes getting a sag of the strip between the insu- 
lators, as may occar through the carelessness of workmen. 
Abt street crossings, and under narrow footways, where 
there is no room for a culvert, insulated cables in cast- 
iron pipes are used. Connections between the lengths of 








strip, or between cable and strip, are made in the street 
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a mortice wheel, which gears with a steel pinion on the 
motor shaft. 8 power is supplied by a 6 horse- 
power electric motor, running at 800 revolutions per 
minute, and taking its current from the mains at 220 
volts pressure. The air receiver is 12 ft. long by 4 ft. in 
diameter, made for a working pressure of 100 lb. per 
square inch, and tested up to 200 lb.; it is provided with 
safety valve, pressure gauge, &c. A 4-in. air main from 
the receiver runs the whole length of the engine-room, 
with a 2-in. branch pipe to each engine. 

In the tandem engines the connection is made to the 
back end of the back cylinder. The compressed air is 
admitted during the impulse stroke of that end by a 
valve actuated by a cam, thus giving an impulse every 
second revolution. The gas is cut off from the back cy- 
linder while starting. As soon as an explosion occurs in 
the front cylinder, the compressed air is shut off, the 
starting cam put out of action, and the gas turned on, 
letting the back cylinder take up its part of the work. 

In the single-cylinder double-acting engines the arrange- 
ment is the same, with only the difference in working that 
the gas is admitted to the frontend of thecylinder, while 
starting, but not to the back end. 

In the high-speed four-cylinder engines the compressed 
air connection is made to the bottom right-hand pee 
which for starting purposes is specially provided, firstly 
with a valve to close the mixture admission port, secondly 
with an exhaust passage and a valve to close it, and 
thirdly with an inlet for the compressed air. The valve 
of this inlet is worked by a double-throw cam, thus giv- 
ing an impulse for every revolution in this cylinder. The 
speed increases quickly ; and as soon as the explosions 
take place in the other cylinders, the compressed air is 
shut off, the starting cam thrown out of action, and the gas 
turned on to this cylinder. 

Mains, Feeders, and Distributors.—These are mostly 
bare copper strip in concrete culverts. The strip is 
simply supported on earthenware insulators placed 6 ft. 
apart, which are held in place by a pitch setting. The 
strip is laid in before the cover flags are put down; and 
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boxes by means of gun- metal grip- boxes, which clamp the 
ends together. 

The copper strip is 1 in. wide and 0.2 in. thick, giving 
0.2 square inch section. This is the section used in all 
the distributing mains, both for middle and outer wires. 
When the lamp density—that is, the number of lamps 
per yard—increases, the section of the outer wires can be 
increased by putting in another strip on the top of the 
present. The section of the feeders varies from 0.4 to 0.8 
square inch, according to the length ; the longest feeder 
at present is 520 yards. 

The distributing mains are all in parallel, and are con- 
nected at as many points as possible in urder to equalise 
the pressure. They are brought back to the station to 
supply current for the lighting, &c. The middle wire is 
brought back from four different points of the network. 
The pilot wires are in the form of three separately insu- 
lated conductors, twisted together and cased in lead ; 
some have paper insulation and others impregnated jute. 
The joints are protected either by a lead sleeve soldered 
to the lead covering and filled with insulating oil, or by 
panes placed in a special joint-box, which is filled with 
insulating material run in hot. The pilot wires are drawn 
into cast-iron pipes laid along one side of the culvert. 

On account of the wet nature of the ground and the 
comparatively low level of the city, special precautions 
had to be taken — water getting into the culverts or 
accumulating in them ; and the aim has been to make the 
whole water-tight. The street boxes are built of brick, 
faced inside with cement, and the bottoms are concreted. 
They are provided with a cast-iron frame and cover, the 
latter being filled with concrete. A water-tight joint is 
made between cover and frame by the use of House’s 
slow-setting cement. Junction-boxes placed in the road- 
way are provided with specially heavy frames and covers, 
the latter being filled in with wood blocks. The covers 
are provided with inspection plugs, which allow of a 
rapid examination of the system being made without 
lifting the covers. Any accumulation of water can be 
removed through the inspection plug-hole by means of a 
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with 2300 eight candle-power lamps; there are now 13,500 
lamps of 8 candle-power connected with the mains. 

The following statement shows the quantity of units of 
electricity generated, sold, &c., from January 23, 1895, to 
December 31, 1895: 


small hand pump. A record is kept of the condition of 
the boxes, and of the dates of their having been pumped 
out. The covers are also lifted periodically for the venti- 
lation of the culverts. No trouble has been experienced 
from gas accumulating in the culverts. At the laying of 


the mains all defective gas services were renewed ; and ; Units, Units. 
those that ran close to the culvert were coated with a| Quantity sold: 
mixture of pitch and tar. Public lamps 
The service mains are rubber-covered cables drawn into Private consumers by meter, 
wrought-iron pipes, which are laid from the nearest street at 4d. per unib 7 ss 574 
box. They are connected to the Corporation main fuses Private consumers by meter, 
immediately inside the building. The connections to the at 7d. per unit ee ame 82,197 
distributing mains are clamped in the case of bare copper : — 82,771 
strip ; and insulated T-joints are employed for connecting (aantity used on works 3,822 
to cable. - lost in battery 6,304 
Throughout the system the positive and negative mains —— 10,126 
have certain relative positions under the footway, namely, ‘ —__— 
the negative main or feeder is everywhere next the kerb, Total quantity accounted for... 92,887 
and the positive next the houses. In the street boxes the Quantity not accounted for ... 2,229 
positives are coloured blue, the negatives red, and the t ———— 
middle wire black ; the service cables are coloured in the Total units generated 95,126 
same way. From this it will be seen that : 
General Remarks.—From the experience here gained, Per Cent 
the author is of opinion that a gas-engine station neces- Totaleficiency = 9L0— 
sibates more attention than a steam-driven station, and Loss in eevee Me = 67 
more drivers of a better class are required for a given main a=: FO 
power than in the latter station. A couple of men are Pred 
always required for the electrical starting of an engine. 100.0 


Without their help the strain on the armature would be 
too great, if the current were switched on when the 
machine was standing. 

The following statement shows the cost of current sold 
from January 23 to December 31, 1895: 


The total maximum supply demanded was 159,000 watts, 
which is equivalent to 5300 30-watt lamps. 





LAUNCHES AND TRIAL TRIPS. 
Av Linthouse, on Wednesday, September 22, a steel 


menbee rew steamer, built by Messrs. Alexander Stephen and 


Number of units sold ba 











lent tn 8 ——— — — 10.500 | Sons, for Mr. A. C, Ls Quellec, Bordeaux, was launched. 
Revenue from sale of current ... 21861. The dimensions of this steamer are: Length, 350 ft. ; 
Average price obtained per unit 6.34d. breadth, 43 fo, 24 in. ; and depth, 27 ft. 2 in. ; whilst she 
will carry about 4500 tons deadweight. The engines, also 
Cost of Per Unit | constructed by Messrs. Stephen, have cylinders 22 in., 
Production. Sold. 37 in., and 624 in. in diameter by 42 in. stroke, and are 
ie d. supplied with steam by two single-ended boilers working 
Fuel (gas) ... sé si 501 3 0 1,450 at a pressure of 200 lb. The ship was named Lakmé, 
Oil, waste, water, and 
stores, including igni- The Gaika, the second of the three new steamers being 
tion tubes te - 80 4 3 0.233 built for the Union Steamship Company, Limited, by 
Salaries and wages at Messrs. Harland and Wolff, of Belfast, for the South 
generating station 44417 4 1,290 African trade, was launched on Tuesday, the 22nd ult. 
Repairs and maintenance The Gaika, like the Gascon, which was launched in 
of buildings, engines, August, is of over 6000 tons gross measurement, and will 
dynamos, and accumu- be propelled by twin screws, driven by triple-expansion 
lators... ve a 9316 8 0.272 engines. The third steamer of this class—the Goorkha— 
Repairs and maintenance will be of similar dimensions. 
m... mains ... = on 76 4 6 0.221 
ents, rates, and taxes ... 236 0 0 0.684 On Wednesday, September 22, there was launched from 
Management expenses,&c. 413 911 1.200 the yard of Messrs. W. Doxford and Sons, Limited, 
Insurances... ws 232 0 0.07 Pallion, the turret steamer Turret Court, which has been 
: ogee . built to the order of Messrs. Petersen, Tate, and Co., 
Total 186817 8 5.42 Newcastle-on-Tyne, and is the fourth sister vessel con- 


structed from this model, having been spacially designed 
to suit the locks on the Lachine Canal, Montreal. Her 
principal dimensions are : Length, 253 ft. ; breadth, 44 ft.; 
depth, 21 ft. 9in. She has a deadweight capacity of 
3200 tons on 18 ft. of water. Her gross register is about 
1880 tons, net about 1170 tons, and she is fitted with tri- 
compound engines 20 in., 34 in., and 57 in. in diameter 
with a 39-in. stroke, —— with steam by water-tube 
boilers designed for 200lb. working pressure. The Turret 
Court is No. 29 of the turret series, and the eighth vessel of 
this type built for Messrs. Petersen, Tate, and Co. 


A machine can ba started up and got on circuit in 
about two minutes, the stand-by units being kept plugged 
up on the switchboard, and the ignition tubes kept hot. 
For the sake of efficiency the machines are run as near to 
full load as possible, but, as far as governing is con- 
cerned, they can be run at any partof their load. The 
cost of fuel (gas) per Board of Trade unit sold for the year 
ending December 31, 1895, worked out at 1.45d. This, 
with gas at 2s, 3d. per 1000 cubic feet, is equivalent to 
53.6 cubic feet per unit sold, or 46.6 ft. per unit generated. 
The total efficiency of units sold bo generated is 91 per 
cent. This is equal to an average consumption during 
the year of 34.8 cubic feet of gas per E.H.P. hour. A| Port ExizasetH.—The Port Elizabeth Harbour Com- 
curve for the cost of gas per unit of electricity, generated | missioners have received an interesting report from the 
and sold, throughout the year is shown in Fig. 19, and it | resident engineer. The views of the resident engineer are 
will be noticed that it varies very little, whatever the out- | based, to some extent, upon those of Sir John Coode 
put may be, The cost of engine-room stores, including relative to a system of outer works, failing the adoption 
marlon ge Sp aeny weer nage pen Pe mgpngte ye o eaee yoee madp ar or 

A . - | jetties, sea wall, depositing groun raulic and elec- 
driven stations. Ignition tubes form a heavy item of the | trical stations, and a a ee 

cost. Good results are now being obtained with porcelain 
tubes, which require only a short time to heat up. The | 
cost of cooling water works out at a low figure, and this is being backed on to four others at Dunstable Station, Great 
due to the use of a tank of large capacity, which has Northern agra fi on July 15, they came into violent 
aa byron ty ee ee number of 8 candle-power gn Soe lag ge = denne r i 
as - ers. e@ driver 
lamps connected with the main, (6) maximum number of | states that the thumb-screw of his ee handle became 
8 candle-power lamps alight at one time, and (c) Board of | jammed, and thus he was unable to close the regulator in 
Trade units sold per week. By comparing curves aandb time to prevent a collision. This statement Lieut.- 
it will be seen that the number of lamps alight at one time | Colonel Yorke has difficulty in accepting, and, therefore, 
_ not aon oy 53 ¥ a. of pot ae Repent | a a the tort yon pee in ae = train. 
urve c shows the great difference between the summer | We believe that these thumb-screws are a thing, as 
and winter output. June and December load curves are | they prevent accidental displacement of the even ben 
shown in Fig. 20. : , ie we can quite see that unless well designed they may some- 
das Cepeendite setae." Moone: Mteomete ak |autecteioume aches aaa getin aaa 
; , uch as was ed in the present case. 
Harvey, of Belfast, contracted for the buildings, and | ; = . 
Messrs. Scott and Sillar, of Aberdeen, and Messrs, | 
William Coates and Son, Be'fast, for the roadwork. | of one of the tramcar companies in Copenhagen being 
Sfesiooge ook Sean, Mal pediOe af Gitenes and |chomines eles anaes ieieiemenna ie tae 
. " x | electric or other traction. is unders at the cor- 
the cables were supplied by Henley’s Tel raph Works | poration is contemplating the likelihood of itself taking 
Company. ae _ by the Callender “Bitumen, cone the Retest of that line, and subsequently other 
elegraph, and Waterproof Company, London. The copper | lines, as the concessions expire, and the tenders have more 
me ng: — «4 my na 4. enn ¥ the | or lets been — with = alternative in = a fact 
, essrs. Dick, Kerr, | which seems y - 
and Co., of Kilmarnock, and the Acme Gas Engine Com- | ness. No decides baw a ous eat pose ea — but the 
pany, of Glasgow, supplied the engines and dynamos., corporation is understood to be now in favour of the 
eeach, and Gn, of Dicko-pen rena,” fae miccnstel |e teed deen tee on nent ae 
Stuart, 5 . -Trenb. e Electrical | are . German firms are interes in some of the 
tend oo ee pesmenton the battery, and tenders, but the English are in this, as in many similar 
essrs. Holmes and Co., of Newcastle, the switchboard. instances on the Continent, conspicuous by their absence. 
The station started to supply current on January 23, 1895, ' One tender is based upon the use of steam cars. 











Co.tision AT DonstTaB_e.— As four carriages were 





Exxcrric TRAMWAYS IN COPENHAGEN.—The concession 














INDUSTRIAL NOTES. 


THE most important event in connection with the 
engineering trades is the recent movement for an in. 
crease of wages in the Manchester and Salford district, 
Rumours have been rife of late as to the proposed move. 
ment, but hitherto no very definite steps have been 
taken to bring the matter toan issue. Towards the close 
of last week the members of the Ironfounders’ Society 
in the Manchester and Salford district gave notice to 
the employers of a demand for 2s. per week advance in 
the rate of wages, the notices expiring two weeks 
from the date thereof. This is decisive. While the 
engineers are negotiating, more or less actively, the 
ironfounders have taken a plunge which will either 
lead to a concession and settlement, or hasten a dis. 
ruption and a stoppage. The circular alluded to, in 
which the demand is made, states that for 23 years 
there has been no advance in the rates of wages; 
during this time many improvements have been effected 
which require greater skill on behalf of the workers, 
Reference is also made to the state of trade, which is 
said to be more prosperous than for many years past, 
and, therefore, the men regard their claim as reason- 
able and fair. It goes on to refer to the amicable rela- 
tions which have existed and do still exist between 
the workmen and the employers, and asks for some 
consideration. But the circular concludes with the 
intimation that at the expiry of the notice the men 
will have to leave work if no favourable answer to 
their request is given. The ironfounders do not belong 
to the joint committee of the iron trades of the district; 
and, therefore, the circular or memorial is confined to 
that body alone. The number of men involved in this 
separate action is about 1000, but indirectly there will 
be many more affected. A stoppage might affect the 
whole of the iron trades of the district. 

The larger question affecting the whole of the en- 
gineering trades is in the hands of a joint committee, 
on which are represented the Amalgamated Society 
of Engineers, the Steam Engine Makers, and some 
other unions. The subject has been before the em- 
ployers for some little time, the advance asked for 
being the same as by the Ironfounders, 2s. per week 
increase on the existing rates of wages. The negotia- 
tions have been very quietly conducted, and some 
think rather tardily carried on, but the holiday season 
has been referred to as a reason for avoiding haste in 
forcing the situation. For a long time past there has 
been a good feeling existing, and no undue advantage 
has been taken by the employers of the depression in 
the engineering branches of industry to press down 
wages. Hence there has been a reluctance to force 
the hands of employers when trade has improved. 
Steps have been taken to level up wages, first of all in 
the districts regarded as underpaid, and many ad- 
vances have been won in the districts of Lancashire, 
some parts of Yorkshire, and in Cheshire. But the 
men in Manchester and Salford, like those in the 
metropolis, always feel that the wages ought to be 
higher than in the surrounding districts, and there- 
fore some wages movement in the direction of an 
increase was inevitable. 





All branches of the engineering trades continue to 
be well employed throughout the Lancashire districts, 
and there seems to be no lack of orders to fill the places 
of any that may be nearing completion. It is a very 
long time since there was such general activity in all 
departments, and in all places. Stationary engine 
builders have not only well maintained the general 
activity which has characterised that department for 
so long a time, but have increased it. Locomotive 
builders, who were lagging behind, and in a sense were 
languishing for orders, have acquired an activity second 
only, if second at all, to stationary engine builders. 
Machinists continue to be busy in nearly all, or quite 
all, places, and machine tool makers are in most cases 
overwhelmed with work. Boilermakers also are busy, 
and general work is plentiful in most centres. It is 
this general and continued activity that has led to the 
movement for an increase in wages, an increase con- 
ceded in many places where the rates were regarded 
as low by the members of the various unions. It is 
thought probable that the negotiations going on with 
respect to the wages question in the Manchester and 
Salford district will be successful in averting a strike, 
both as regards the engineers and the ironfounders. 
The disposition on both sides appears to be in favour 
of some amicable settlement, a disposition which has 
been manifest now for some years. Other than the 
wages movement referred to, there are no serlous labour 
troubles in any branch of the engineering trades 
throughout the vast district covered by the county of 
Lancaster. In the iron trades business is described as 
slow ; but this is explained by the fact that require- 
ments for some time to come are covered, and there is 
little material being produced over and above what Is 
under order. Hence it is that the prices are steady at 
recent rates. In the finished iron trade there is an 
active demand for shipment purposes, and otherwise 
business is steady. The minimum rates are firm, but 
there is, if anything, an upward tendency in some 
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brands. The steel trade is steady generally, with no 
exceptional change. The greatest activity appears to 
be in the wire netting trade, both for home ee 
and for export, Australia seeming to be in need of large 
consignments. This activity has cause a rise in price. 
Generally, the outlook as regards material of all kinds, 
crude aud finished, is regarded as satisfactory, though 
some think that prices ought to have stiffened more 
than they have done. 





In the Wolverhampton district there is no falling off 
in activity either in the iron or steel branches, and 
prices are well maintained. It is complained that 
there is no advance in the rates for the better classes 
of iron, but this appears to be due to the fact that 
there is an increasing preference for steel. The result 
is that prices for the better qualities of iron are sta- 
tionary at the standard rates for ordinary marked 
bars. There have been numerous inquiries for the 
supply of bars, sheets, and hoops for the autumn 
quarter, £0 that a continuance of activity seems to be 
assured up to the end of the year at least. The dis- 
tribution of some heavy Government contracts has 
caused an increased demand for the higher class 
brands of bars and plates, which may have the effect 
of stiffening prices. Various export and shippin 
houses have been offering good lines for tinned an 
galvanised sheets, hoops, and rods, and home con- 
sumers are ordering moderate quantities of bars, sheets, 
and angles. Wrought-iron tube makers are pressed 
with orders, and consequently there is a large demand 
for strip iron. Common sheets are in steady request 
for galvanising purposes, and a moderate business is 
being done in best thin sheets and in stamping iron for 
making-up purposes. The steel trade is exceedingly 
active. There is a glut of orders, and local producers 
are unable to guarantee deliveries within a limited 
time. The same activity is manifest in all the engi- 
neering and generally constructive branches of trade. 
The engineering and boilermaking shops are in full 
activity, very few being even temporarily out of work, 
and many are working overtime. Bridge and girder 
constructors are busy, and have been for some time. 
Tank makers are also busy. The hardware trades, 
almost without exception, continue. to be well em- 
ployed, and there appears to be no indication of any 
falling off in any of the very numerous branches 
located in this busy district. Labour questions are 
fairly quiet, and there does not appear to be any sign 
of serious disturbance in any branch of the iron and 
steel trades, including the constructive branches, 
Much of this quietude is doubtless due to the opera- 
tions and influence of the Midland Wages Board, 
which board exercises a salutary influence even out- 
side of the branches of trade represented thereon. It 
has developed a disposition to treat and negotiate, so 
that disputes are settled before they have reached the 
acute stage. There has also been of late less friction 
over the varying rates between the Midlands and the 
Northern Board, which variations at one time were 
the cause of much discontent. 


In the Birmingham district there is a general con- 
tiauance of activity in the iron and steel trades. 
There has been an advance in the price of spelter, 
which was followed by higher quotations for galvanised 
sheets. Black sheet makers complain that while there 
is no slackening in the demand, there is no advance in 
prices, owing to the increasingly keen competition by 
the South Wales makers. Trade is reported to be 
satisfactory in bars, angles, and strip. Merchant iron 
is in good demand for engineering, bridge building, 
boilermaking, and for rolling stock purposes, and also 
for export, especially to Australia and South Africa. 
Steelmakers are very busy, and the rates are ad- 
vancing. Large imports of Swedish charcoal steel are 
reported for cycle tube purposes. All the engineering 
branches are busy, and so are ironfounders, boiler- 
makers, and generally all the hardware trades. 





The dispute at Messrs. Thornycroft’s has at last 
been settled. The matter was referred to Sir Benjamin 
Baker for his interpretation of his own award, which 
had been differently interpreted by those affected. 
The difference at first was so great that the boiler- 
makers struck work, but after a short time consented 
to resume work while the matter was being considered. 
The final interpretation seems to be in accord with the 
view taken by the firm when the dispute occurred over 
the award, which was in favour of the engineers’ view, 
and adverse to that of the boilermakers. Both parties 
have accepted the decision, and both have promulgated 
it; So that the dispute may now be considered at an end. 

ut it is to be hoped that these internal disputes will 
be avoided in future. It is useless for the men to pass 
resolutions and to support Bills in Parliament in 
favour of conciliation and arbitration, unless they act 
upon the principles amongst themselves. Such disputes 
have been increasing lately, much to the dismay of 
those in favour of conciliation. 


The condition of the British mercantile marine is a 
subject of the highest importance to us as a nation, 





from whatever aspect we view it. Much has been 
done of late years for the safety of ships and of the 
crews, and much also for the comfort and convenience 
of the latter. Within a quarter of a century, from 
the time when Mr. Samuel Plimsoll commenced his 
crusade, an almost total change has taken place in the 
provisions for safety, accommodation, and supply of 
food, although, according to the sailors and firemen, 
much remains to be done. The latter have recently 
been preparing, so it is alleged, for a general strike, in 
order to obtain better pay. This, it is said, is now 
abandoned, and the men are urged to adopt another 
course, namely, to reduce the work on board ship pro- 
portionately to the difference in wages or pay between 
the amount paid and the ratesdemanded. Ifa general 
strike has been found to be impossible—and really the 
idea of it seems to be absurd, when we reflect upon the 
scattered elements with which an executive of the 
union would have to deal—the later idea of refusing 
to work is even more preposterous. Whatever the 
rights or wrongs of the dispute between shipowners 
and seamen, a false step would be disastrous. Mutiny 
on board would involve dangers which would be 
intolerable. Such a mode of coercing the shipowners 
cannot be carried out, 





The rumours that have been and still are flying about 
with reference to the alleged threatened dock strike 
keep on varyingfromtimetotime. No more formal reply 
has been given to the manifesto of the Dock and River- 
side Labourers than that which was recorded in ‘“ In- 
dustrial Notes” of a week ago, but the Shipping Federa- 
tion has issued the following notice: ‘‘In view of the 
recently announced threats used by persons having no 
responsibility or authority to deprive all seamen and 
shipworkers of employment who are not members of 
trade unions, the Shipping Federation deems it de- 
sirable to repeat its unalterable determination to uphold 
freedom of contract, and the principle that all com- 
petent men have an equal right to earn a living 
whether they are or are not members of any society. 
By order, G, A. Laws, General Manager.” Thus pre- 
parations are made in the event of a strike to supply 
the places of those who leave their work. It is re- 
ported that the Amalgamated Society of Engineers 
have promised assistance to the men ‘‘in their efforts 
to obtain their demands by legitimate means.” The men 
report favourable replies to their manifesto by several 
large wharfingers on the Thames, both as to wages and 
improved conditions, and it is further reported that 
several of the Liverpool shipowners and those of other 
ports have promised to confer with the representatives 
of the men with respect to the demands of the union. 
Whatever may be the outcome of the movement, the 
position of the men is very different to what it was in 
the autumn of 1889. Then there was uo Shipping 
Federation and no Free Labour Association. 





The Scotch Iron and Steel Workers have resolved to 
demand an increase in wages, and the constitution of 
a separate conciliation board for Scotland, instead of 
regulating wages by the English sliding scale. ‘Lhis 
determination was expressed at a monster meeting of 
some 10,000 men at Coatbridge on Saturday last. 
With respect to the proposal of an independent board, 
it would seem that the men have as much right to it as 
the Midlands, or the north of England ; but there ought 
to be co-operation. 





The dispute with the patternmakers of Glasgow has 
been settled by the men accepting the offer of 1s. per 
week advance for all in receipt of 35s. per week or 
over, and ls, 6d. per week for those under 35s. per 
week. The advance dates back to September 14, and 
thenceforward. The wages question generally is 
now settled in Glasgow, and on the Clyde, both 
as to engineers, boilermakers, shipbuilders, and iron- 
moulders. 





The strike of cabinetmakers at Blackburn has been 
settled by the acceptance of 4d. per hour advance in 
wages, and a reduction of the working hours from 54 
to 51 per week. At Leeds the strikers have maltreated 
some non-union workmen, the latter having had 
to be medically treated. The strike of labourers in 
the building trades at Scarborough has been settled 
provisionally by reference of the whole matter to 
arbitration. 





No further developments have taken place in the 
coal trade, but it would appear from the speeches of 
the leaders that there will be no change in the rates of 
wages this year. The leaders throw the blame of the 
dissolution of the conciliation board upon some of the 
employers, but many of the larger coalowners are re- 
ported to have been favourable to its continuance. Some 
other pits have been closed owing to the cost of get- 
ting, and the low price of coal at the pit’s mouth. 
But this low price does not seem to benefit the con- 
sumer, except, perhaps, in the vicinity of the pits. The 
difference between cost price and the price to the con- 
sumer goes in carriage, and profits to middlemen, 





This is the one phase of the labour question to be 
looked at and solved. 





It appears that the New Zealand House of Repre- 
sentatives have passed an Kight-Hours Bill. We 
shall thus be able to see the operation of a measure, 
and ascertain how it works in the form of an Act of 
Parliament. Experience in such a matter will be a 
guide. In any case, an actual experiment will help us 
to some conclusion as to its possibility, its inconveni- 
ences, and its final results to all concerned. 





One of those deplorable strikes which have often 
occurred in America was repeated recently in Colo- 
rado. It appears that some 3000 men struck at Lead- 
ville silver mines, while some of the men refused to 
join, Thereupon the strikers armed themselves, five 
men being shot dead, and many others wounded. 
Much valuable property was destroyed. The shaft 
of one of the mines was blown in by dynamite. 
Some of the dynamite was stolen, and was thrown 
into the oil tanks, which became ignited, and the 
flames spread to the engine-house. ‘The guards were 
obliged to retreat. The citizens assembled and tried 
to extinguish the flames, but were for some time held 
at bay by the strikers, The affair lasted some time, 
and it was feared that the town would be destroyed 
by the flames. Happily we have got over that phase 
of labour troubles. But it is deplorable that in a 
country where the poor man is supposed to be freer 
and have greater advantages than in England, these 
deplorable outrages should occur. 





Mr. A. W. Trenwith, the labour leader in the Vic- 
torian Parliament, has been enlightening us with 
respect to labour legislation and labour movements in 
Australia. The legislation had reference to factory 
and workshops regulation, shorter hours for shop 
assistants, barmaids, and servants at restaurants, and 
other reforms. He said that the results so far had 
been satisfactory in Australia. The aim was to secure 
work at fair wages for all willing and able to work. 
The action of the Australian workmen was neither 
distinctly socialistic, nor, perhaps, quite on the lines 
of the Labour party in this country, but they were 
willing to co-operate with any party or all parties 
whose desire was to carry measures for the benefit of 
the workers, as the greater number in the State. 
Bnt even in Australia the workers could not have it 
all their own way. 





Carz GOVERNMENT Raiitways.—Mr. T. S. McEwen, 
resident engineer at Port Elizabeth, becomes resident 
engineer of the western system and district engineer for 
a section thereof, with seniority of rank to act for the 
engineer-in-chief in the absence of the latter. Mr. W. 
Inoad has been appointed resident engineer of the Mid- 
land system, in succession to Mr. McEwen. Mr. A. 
Grant Dalton has been appointed resident engineer of the 
eastern system. Mr. E. R. Cardin will continue to act 
as assistant to the engineer-in-chief, 


A Mysterious DERAILMENT.—Lieut.-Colonel Addiszon’s 
report on a derailment which occurred at Adlington 
Junction, on the Lancashire and Yorkshire Railway, on 
July 28, has just been issued, and from it we gather that 
as @ passenger train was passing through this junction 
in a facing direction, the two rear vehicles, a four-wheeled 
third-class and a third-class bogie brake carriage, left the 
rails, doing considerable damage to the permanent way 
and themselves before they came to a stand, still attached 
to the train. Sixteen passengers complained of injury, five 
of whom were hurt rather seriously. Theup main line, on 
which the train was travelling, is on an easy curve to the 
left, while the branch curves off to the right. Owing to 
these reverse curves, there is no super-elevation abt the 
points. The facing point is duly bolted and provided 
with a lock-bar, which, however, is on the outside of the 
inner rail, and the Government Inspector found by actual 
trial that it was sometimes possible to work the bar when 
a train was passing over it. From the evidence of the 
ganger and a goods guard, who was standing close to the 
points when the accident occurred, and also from the 
marks on the rails and the position of the derailed vehicles, 
these latter must have run on the branch line until they 
were dragged off by their couplings. The right-hand 
switch rail, which, at the time of the passing of the train 
must have been close up to the stock rail, had two pieces 
broken out of it close to, but not actually at, the nose, 
and these pieces were found immediately after the acci- 
dent between this switch and the stock rail. All this 
looks very much as if the points had been moved while 
the train was passing over them, but the signalman is 
very positive that he did not touch the levers, and as he 
bears a very good character, Colonel Addison declines to 
lay the blame on him, and prefers to leave the cause of 
the derailment unexplained. This is certainly unsatis- 
rb but at the same time we are extremely pleased to 
note that the inspecting officer has preferred to leave this 
problem unsolved rather than blame a man on purely 
circumstantial evidence. There appeared nothing wrong 
in the permanent way, and the carriages were too much 
damaged to afford ground for any conclusion as to whether 
the damage was the cause or the effect of the derail- 
ment. It is recommended that the lock-bar be at 
once altered so as to be properly controlled by passing 
trains, 
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THE WALRAND-LEGENISEL PROCESS. 
Further Report on the Walrand-Legenisel Process.* 
By Grorcr J. Snevus, F.R.S., Vice-President. 

HAVING been requested by the Council of the Iron and 
Steel Institute to supplement my paper on the Walrand- 
Legenisel process by any further information available, I 
have much pleasure in doing so to the best of my ability, 
but regret that the time at my disposal has not sufficed 
to make the paper as complete as I could have wished it 


0 be. 
The following firms have now adopted this process : 


Kilos. 
Legenisel (Paris)... abe 1 converter cose 
Schneider and Co (Creuzot 1 os 600 
Hagenergusstahlwerke 
(Hagen) ... ee ra 2 aA 600 
Maquinista Guipuzcoa(Spain) 1 ae 350 
Soc. Franco- Russ, (St. 
Petersburg) oa c¢ te 350 
Zimmermann and Co. (Halle 
i Saale)... se we 1 on 359 
Chantiers Baltiques (St. 
Petersburg) oe oe 2 == 800 
A. Baird and Son (Hamilton, Ton, 
Glasgow) ... ve “ae 1 i - 
ilos. 
Potter and Hollis (Chicago) 1 s 


‘ 500 
Fraser and Chalmers (Erith) Nob yet eettled. 

A considerable number of installations in this country 
and on the Continent are in negotiation. A small experi- 
mental plant was run for some time in Glasgow, for the 
purpose of making steel to cast direct into iron moulds for 
horseshoes. Although the converter in this case only held 
about four cwt. charges, no difficulty was found in workiny 
the process, but naturally a larger percentage of ferro- 
silicon was needed to get the necessary fluidity from the 
afterblow. As showing the adaptability of the proce:s to 
varying circumstances, I may mention that on one occa- 
sion, in order to see what the effect would be of using a 
very large excess of ferro-silicon for the afterblow, I added 
about 15 per cent. of ferro-silicon, containing 15 per cent. 
silicon, thus adding 2.2 per cent. to the silicon in the 
blown metal. The details of this blow were as follows: 


Time. 
h, m. 
Metal in converter turned up ... — 4 4 
Pressure of blast 32 lb. per square inch 4 5 
Appearance of Na line in spectrum ... 4 10 
a of first green line in 
spectrum... ae iat a6 a 4 15} 
Ordinary blow finished, vessel turned 
down .... ies ae is sine 4 22 
15 per cent. ferro-silicon added in 
molten state, and vessel turned up 
for afterblow ... = ae aes 4 233 
Vessel turned down and casting began 
by teeming successive portions from 
converter into crucibles for pouring 4 28 
Last metal poured from converter ; 
still perfectly flaid ... ae = 4 54 


It will thus be seen that in this case the afterblow 
lasted 44 minutes. The steel was excessivély fluid, and 
so soft that the cold metal could be bent nearly double 
without breaking. The blow was all that could be de- 
sired, and the spectrum of the afterblow was the most 
brilliant I have ever seen. —_ the last portion 
was poured 26 minutes after the blow of only 4 cwt. 
was finished, it was sufficiently fluid, after this long 
period, to make good sand-castings. I much regret 
that, owing to a misunderstanding, no analysis of this 
particular cast was made; but it was undoubtedly 
very soft steel, and ran solid in the moulds. As show- 
ing that there is no difficulty in getting a large output 
from these small plants, I may mention that on one of my 
visits to Messrs. Legenisel’s works, on a Saturday after- 
noon, my son and I saw them make seven consecutive 
blows from the 350 K converter without the slightest 
hitch. On a previous occasion I saw them start after 
4 p.m., and get six blows all blown and cast by 8.44 p.m., 
the total hands employed for the whole of the work— 
charging cupola, blowing, teeming into moulds, &.— 
being one foreman and eight hands. ; 

Subsequent experience has in no way altered the favour- 
able impression I expressed in my previous paper. The 
statement then made that the waste in the cupola was 
about 5 per cent. (about the ordinary figure) and in the 
converter from 10 to 12 per cent. is corroborated. No 
special mixtures of iron are needed, provided they are of 
Bessemer quality, and the mixture contains from 2 to 3 
per cent. silicon and 0 to 1 per cent. manganese. All 
classes of steel can be made by the process by varying the 
additions after the afterblow. 

Mr. Walrand classifies the varieties as under ; 


— | Silicon. | Manganese.| Carbon. 
Special soft steel .. ..| traces | .08—.25 | .08—.12 
Soft steel .. oe os | 05 | 4—5 .12—.2 
Ordinary steel -| 08 | 6—.7 -25—.45 
Hard steel 12 6—.8 -45—.8 


‘ 


He also gives the following Table of mechanical tests 
of special steels : 





* Paper read before the Iron and Stvel Inst‘tuts. 





Tensile 
Strength, Elongation, 
m/m?2, 
kos. per cent. 

Magnet steel (without manganese) 40—45 15—20 
Steel for ordinary castings .. o 45—55 12—22 
Semi-hard steel oe oo on 60—70 10—15 
Hard steel oe os os aa 70-80 8—12 
Special steel & 45—50 20—35 


These last steels are made by special means, which Mr. 
Walrand does not care to disclose publicly. The metal 
produced in the ordinary way is not only suitable for 
castings, but has been used freely for tinplates, wire 
billets, forgings, and tool steel. Negotiations are now in 
progress for applying this process on the large scale in 
ordinary Bessemer converters for all kinds of steel. Mr. 
Walrand has used it successfully in France, with 8-ton 
converters, and made exceedingly soft steel containing— 
silicon, traces to .03 per cent., Mn. .08 to .3 per cent., 
C. .08 to .12 per cent. 

The following particulars are also furnished by Mr. 
Walrand : 


per cent. 
Consumption of ferro-silicon (10 per 
cent.) ... ae eae os Ne 5 to7 
Consumption of ferro-manganese (80 
percent.) ... os ast = 1.5 
Consumption of aluminium... 0.1 
an a coke for cupola 10 to 12 


a coal for steam pur- 
poses ... sa ae a sae 25 
Amount of scrap from runners and 
heads, &c., of castings 25 per cent. 
of total steel, but variable atmo- 
spheres. 
Pressure of blast, first period of 
OW ... sas — = ... L.2to 1.5 atmosp. 
Pressure of blast, second period of 
ow ... Vs a ove ere ae 
Pressure of blast, afterblow 1.0 
Consumption of air per minute per 


ton of metal, about 30 cubic 
metres. 

Number of blows per bottom, 10 
to 12, 


Number and size of tuyere holes, 
six tuyeres with seven holes in 
each, 4 mm. diameter. Thickness 
bottom, 30 cm. to 35 cm. 

Daration of converter lining, 400 to 
500 charges. 


All the scrap made in the process can readily be re- 
melted with pig iron for the cupola charge. Indeed, the 
process lends itself so well to the utilisation of scrap that 
Mr. Walrand has succeeded in making good castings, 
using 70 per cent, steel scrap in the cupola charge. So 
that not only can all scrap made in the process be used 
up, but where cheap scrap steel can be bought, an extra 
quantity may be employed with economy. 

Some interesting particulars of the working of the pro- 
cess by Messrs. Potter and Hollis at Chicago, and by 
Professor Sergius Kern at St. Petersburg, were given in 
the last issue of the Journal of the Institute, No. I., 1896, 
pages 451 to 454. The writer has been in communication 
with these gentlemen, and they all speak highly of the 
process, the latter remarking that ‘‘ We think the Wal- 
rand small Bessemer more suitable than the Robert or 
Tropenas.” 

The process is eminently adapted to the manufacture of 
special steels for various reasons: 1. These are generally 
required in moderate quantities, and it is not possible to 
use the Siemens or ordinary Bessemer process on account 
of the cost of dealing with such large quantities. 2. The 
metal bath at the end of the afterblow is so hot that any 
additions can be made — and with ease, so that by 
varying these the nature of the steel can be varied with 
facility and with the minimum of cost. 3. If necessary, 

ractically the whole of the silicon added for the after- 

low can be removed, so that the bath will consist essen- 
tially of metallic iron and carbon, and thus the effect of 
varied additions, as, for instance, chromium, tungsten, 
titanium, &c., will be fully noted. 

The mode of conducting the operations at the final 
stage are somewhat varied from those set forth in my 
original paper. Instead of continuing the blow until the 
spectrum is quite clear before turning the vessel down, 
Mr. Walrand finds it safer to turn down when the green 
lines of the spectrum begin to disappear, then to add 
the ferro-silicon and make the afterblow. By this plan 
some carbon is left in the bath at the first turn down, 
and a vivid spectrum is obtained for the afterblow. The 
final point for turning down can then be determined with 
greater accuracy by the spectroscope. As showing the 
composition of the bath at the first turn down by this 
treatment, my son, George J. Snelus, Jun., when working 
at Messrs. Bairds’, Hamilton, fuund the metal bath at 
this point to contain carbon 1.3 and silicon .095. 

After making the final additions, Mr. Walrand prefers 
to put the blast on and turn the vessel up for an instant, 
to thoroughly mix the additions, but Professor Sergius 


-| Kern thinks 1t better not to do this, and I am inclined to 


agree with him, as it is marvellous how soon the bath 
takes up oxygen when air is blown through it for an 
instant. If the additions are fiuid and got well into 
the bath, they wil] get well mixed in pouring. But 
it might probably be better to stir the bath with a dry 
pole before —, I prefer to finish the afterblow as 
soon as the first batch of green lines in the spectrum 
disappear. 

The following analysis, supplied by the courtesy of Mr. 
Paul, of the Steel Company of Scotland, shows the com- 
position of pig iron used, and steel made, at Hamilton by 
George J. Snelus, jun. : 








Pig Iron. Steel. 

Graphite .. ee - 2.760 
Combined carbon oo -640 440 
Silicon .. se at 2.660 -110 
Sulphur -055 .060 
Phosphorus -038 -039 
Manganese -480 -610 
Aluminium - a0 -- -036 
Iron by difference jee 93.367 98.705 
Total 100 000 100.000 


It is very important to note that a considerable por- 
tion of the aluminium employed is found io metallic 
combination in the steel. 

As an illustration of the facility with which the process 
lends itself to the formation of steels of special composi. 
tion, I may mention that, being desirous of studying the 
effect of a high silicon in combination with high carbon 
and high manganese, I obtained a steel of the following 
composition : 


Combined carbon ... 0.95 
Silicon 0 93 
Manganese ... 1.075 
Phosphorus .. 0.06 
Sulphur Se 0 052 
Aluminium ... ae 0.110 


I have the ae of placing a sample of this steel on 
the table. t was exceedingly fluid, and enabled the 
founders to cast successfully a very intricate casting 
which they had previously failed to make from crucible 
steel. The metal ran very solid and quietly, and in an 
iron ingotp mould piped exactly like ordinary crucible 
steel, but the castings fed thoroughly from the head, 
which remained fluid a long time. Although so high in 
carbon, it was by no means brittle, as the fracture of the 
sample will show. It was also exceedingly sound. I 
much regret that I have not yet been able to obtain the 
tensile tests of this steel before and after annealing, as 
they would be most instructive ; but I hops to supply the 
omission before this paper is printed in the journal. 

Ip should be pointed out that it is by no means neces- 
sary to have a large plant even when making heavy cast- 
ings, as the metal is so fluid that is may be accumulated 
for a large casting, and thus, for instance, a 5-ton casting 
may be easily made from a pair of 1-ton converters work- 
ing together. Among the refinements introduced in the 
working of the process is a continuous recording blast- 
pressure gauge, designed by Mr. R. M'Daelin, by whicha 
diagrammable record of the blowing is obtained for future 
reference. The facility with which these small converters 
can be started just when wanted, and the requisite quan- 
tity of steel blown at short notice, and the plant laid 
idle without serious costs, isa matter of the utmost con- 
sequence to the founder. 

1t is found that the hotter the steel the better it casts, 
and its fluidity renders it especially suitable for green- 
sand castings, of which a great many are being made. 

With regard to the most important question of cost, 
this will necessarily vary in different localities, but at 
ape prices in this country, the cost of fiuid steel in the 
adle should not exceed 803. per ton after allowing interest 
on capital and depreciation. 





Pert (W. A.).—Perth, Western Australia,|has an area 
of some 4830 acres, and a park reserve of 980 acres, The 
municipal assessment is 104,632/, on which a rate of 
23. 114d. is imposed. 





Harsour Works at Care Town.—The breakwater 
and south pier undertaken at Cape Town have now so far 
advanced as to bring the enclosure of the 64 acres constitut- 
ing the outer harbour within sight of completion. The east 
pier at the extreme end of the breakwater and the corre- 
sponding pier at the extreme end of the south pier are 
rapidly approaching the point where the work will be 
finished off so as to allow an entrance of 250 ft. into the 
harbour. When this has been done a space of 80 acres 
of still waters will be provided. Upon the south pier 
upwards of 2000 ft. of quay wall are finished, while at 
the elbow the submarine works, which spring from a depth 
of 33 ft. or 34 ft., have been put in, the masonry being 
2 ft. or 3 ft. out of water at high tide. In order to meet 
the convenience of the commercial interests of Cape Town 
the Harbour Board has thrown open 800 ft. of quay, and 
recently a Clan and a Union steamer were able to dis- 
charge at one and the same time. There is a depth vary- 
ing from 27 ft. to 33 ft. along the entire 700 yards of quay, 
except at a point where the pier springs from the main- 
land ; here a little further excavation is required. A road, 
55 ft. wide, is being constructed from end to end of the 
pier on the town side, and this is flanked by a screen wall 
12 ft. high on the road side intended to protect passengers 
from spray cast up by a south-easter. On the right 
of the centre of the pier four sheds, 408 ft. by 60 ft., 
are about to be erected. A continuous roof will cover 
these sheds, and the wide interspaces between them and 
the sheds will be so arranged that general cargoes will be 
protected in every possible manner from the coal which 
must necessarily be stored in a portion of each shed. 
Another new feature of the south pier is a collier jetty, 
which runs parallel with the pier for a distance of 750 ft. 
Colliers will discharge at this jetty, thus leaving the west 
quay in the Alfred Basin free for general merchandise. 
Between the collier jetty and the pier there will also be a 
barge jetty, 250 ft. long, where coal will be =. At 
the rear of these two works there will be a number of coal 
and goods sheds, and a coal dépét, so arranged that in 
south-east winds coal-dust will fly in an opposite direc- 
tion to the merchandise. For the construction of the 
south pier 13,000 concrete blocks, each weighing 7 tone, 
have been required, and 12,000 of these have been set. 
These blocks are made on the spot, and take three months 
to mature, 
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‘“‘RNGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPiLeD By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFIOATIONS 

UNDER THE ACTS 1888—1888. 

mber of views given in the Spectfication Drawings is stated 
ee —-< B = none are mentioned, the Specification is 
illustrated, 

Where inventions are communicated from abroad, the Names, 
dc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, er uae Buildings, Chancery-lane, W.C., 

t the uniform price of 8d. 

The date 3 the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 


he advertisement of the acceptance of a complete fication, 
; ve notice at the hn bpd of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


20,071. A. Philippi, Essen-on-the-Ruhr, Germany. 
Conduits for Electric Railways. [4 Figs.] October 24, 
1895.—One side wall a of the box A is situated a short distance 
from the rail, while the other supports the roof or lid d level with 
the road, and provided with a tongue projecting downwards into 
the interior of the box, such tongue leaving the slot s free between 
itand the side a. Through this slot an arm is extended, which 
carries the contact roller, or contact carriage or slide, connected 
with the vehicle by some flexible means of connection such as a 
cord or chain and adapted to supply current from the conductor 
enclosed in the box to the electromotor. In order to enable the 
muddy water to be discharged from certain sections or lengths of 
line at a time, as it drips down through the slot s, the bottom b of 








the box A is sloped or inclined in a different direction from thatin 
which the lid d is inclined, viz., towards the point a’. From this 
point a! the mud water collected may be discharged into special 
mud collectors E and thence into the drain K, which, as shown in 
Fig. 2, may be situated beside the conductor receptacle A, or below 
tuch receptacle, as shown in Fig. 1. The contact roller (or con- 
tact carriage or slide, as the case may be) is not shown in the draw- 
ings; but the angle-iron represented at w serves as a guide rail 
for such roller or slide to move along. By forming this conductor 
box of short portions A, each capable of getting rid of the water 
independently, the system is as effectively as possible protected 
from short circuiting, as a result of the admission of rain water or 
similar impurities. (Accepted September 2, 1826) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14877. G. Winstanley, Coventry, Warwick. Means 
for Fastening the Lids of Retort Mouthpieces 
and other Self-Sealing Lids and Doors. [2 Figs.) 
July 4, 1896.—According to this invention a cross-bar a is hinged 
at one end by a pin b to a lug c on the retort mouth d, the other 
end being detachably secured by an open link e hinged to a 
pocket lug f to facilitate its ready attachment or detachment in 
the usual manner. The lid g, which is shown elliptical, is formed 
with a central boss h hollowed out in its back part and bored to 
admit an eccentric i forming a part with the spindle %, which 
we through the cross-bar a and is secured to the wrench lever 
. Acam m having two inclined faces p, p working against cor- 








eb onding faces on the boss h is mounted on the spindle & and 
na to slide longitudinally thereon, but prevented from turning 
b. €pendently of it by equare flate, or by a feather or other means, 

e back face of the cam being sgainst the back of the cross-bar 
@. The eccentric bolt k is secured in the lid g by means of a 
poo plate n, which also prevents the entry of dirt or grit. A 
ga ide fork .© secured to the cover and clipping the cross-bar a 
on their proper and constant relative positions. In order to 

Ose the lid the end of the crogs-bar a is secured in the link ¢ and 


eccentric i at the same time causes the said edge to move on the 
mouthpiece face and clear away any foreign matter, thereby in- 
suring a perfectly tight joint. (Accepted August 19, 1896). 
15,167. N. Meyer, Hamburg. Incandescent Light 
Burners. (3 Figs.) July 8, 1896.—This invention has for its 
object to produce an especially advantageous action of the mix- 
ture of air and gas on the exit of the same to the incandescent 
body. The mixing chamber in which the gas is mixed with the 
air is not contracted towards the top, but continues and terminates 
in a cylindrical shape. The top plate of the burner consists of a 
conoidally shaped disc provided with perforations. The carrier or 
— of the incandescent body is adapted to be inserted into a 
tubular holder, the foot of which rests bridge-like in two sockets 
of the plate, so that the centre of the head or top plate remains 
clear. The mixing chamber a of the burner consists of two tubes 
b and c slipped one into the other, the outer one of which carries 
the burner gallery d. The inner tube b provided with suction 
inlet openings ¢ for air has screwed into it the base-piece f witha 
union or connection for the service gas pipe. In the upper part 

















of the tube b there is further inserted a perforated plate y which 
serves to obviate the disturbing noise of the upwardly passing 
gaseous mixture. The closure ai the top of the mixing chamber 
is constituted by a closing plate g with the underlying sieve h. 
The plate itself is of conoidal shape, so that it is composed of a 
substantially vertical portion and of a substantially horizontal 
portion. The slits or perforations from which the gaseous mixture 
is to flow, are provided partly in the vertical and partly in the 
horizontal portion, with the result that the cone of gas is caused 
thereby to pass out of the plate in bell form having a strong out- 
ward bulge. Ia place of the central socket, two side sockets ¢ and 
k are inserted in the plate, for the purpose of receiving the forked 
foot of the carrier or support of the incandescent body. The 
centre of the plate thus left clear is provided with star-shaped 
apertures which allow of the exit of the gaseous mixture. A plate 
of' this shape may also be employed in burners of other types. 
(Accepted August 12, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


21,959. C. Scriven, Leeds, Bending and Shearing 
Machine. [3 Figs.) November 19, 1895.—a is the bed or frame 
of the hi b is the reci ting bending ram attached to 
the arm c of the eccentric d mounted on one of the motion ¢ hafts of 
the machine. e¢ are bearing blocks adjustable in position by means of 
the adjusting screws /, working in nuts g secured in the frame of the 
machine. The blocks ¢ are attached to the ends of the screws f by 
a swivel joint, so as to admit of the screws being rotated without 
rotating the blocks. The beam to be bent is placed between the 
end of the ram b and the blocks e, the camber to be given to the 
beam being arranged for by setting up the blocks e by means of 
the screws f. h are rollers to support and facilitate the handling 
of the beam during the bending and shearing operations. g is 
the fixed shear blade, situated on the same side of the gap as and 
between the adjustable stationary blocks e¢. j is a sliding plate or 
block, fitting between guides in the lower part of the gap of the 


























machine, and to which is attached the movable shear blade 7. 
The sliding plate j is actuated from the block of the bending ram 
b by means of the following locking or throwing out connection. 
The lower part of the ram b is recessed at the front to receive the 
sliding plate j. kis asbaft passing through a slot hole in each 
side of the recess of the ram 0b, and through a slot hole in the fixed 
side of the slide for the ram b. The shatt & is provided with a 
stout tumbler or lug, which, when hanging down in the position 
shown in Fig. 2, permits the bending ram } to move without impart- 
ing its movement to the sliding plate or block j and shear- 
ing blade ¢; but which when tilted over into a horizontal position, 
causes the latter to be moved forward with the bending ram. m 
is a handle on the end of the shaft & for rotating the latter, so 
as to move the lug or tumbler / into the vertical or horizontal posi- 
tion. o are bearings for carrying the rollersh during the bending 
operation, and p for carrying the same during the shearing opera- 





the lever turned, the inclined faces p, p of the cam m sliding on 


the co 
cle rresponding faces on the lid and 
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mouthpiece, while the 


q firmly against the face of the retort 


tion. nis a holding down screw for holding down the a 
during the operation or operations. (Accepted September 2, 1896). 


RAILWAYS AND TRAMWAYS. 


15,679. L. W. Kennedy, Oakland, Ca., U.S.A., and 
T. W. Nowl San cisco. Railway Rail 
Joints. [3 Figs.) July 15, 1896.—AA are the heads cf the 


meeting ends of two rails, B the web and C the bottom flanges 
upon which the rails rest upon the ties or other supports. In 
order to fact ag a apply this improved joint, a portion of the head 
A of the r is cut away at points near their abutting ends. This 
cut-away portion removes so much of the head of the rail as to 
leave a space which is essentially in the vertical plane of the side 
of the web B. This portion may be cut away with bevelled ends, 
either inclining outwardly from the bottom of the cut-away por- 
tion, to the edge of the rail head, as shown at D, or the incline 
may be made in the opposite direction as shown at E, Fig. 2. In 
the first case, the joint plate F fits into this bevelled recess, the 
upper part of the plate being mede of a corresponding thickness 
with the portion of the rail head which has been cut away, and 
having the same bevelled ends, so that when laid into this recess 
it practically fills it up and makes the top flush with the top of the 
rail. The plate extends in each direction from the cut-away por- 
tion beneath the head of the rail, which is thus supported upon 
these extensions F", The lower portion F2 of the plate follows 














the contour of the lower flange of the rail, and extends over and 
beyond the edge of the flange so as to also rest upon the tie or 
other support of the rail. This construction thus provides the 
bevelled joint portion F, the supporting extension F' upon which 
the heads of the rail rest on each side of the joint, and the part F4 
which is in turn supported upon the lower flange of the rail, and 
when bolted to the rails the whole is united into a mutually sup- 

rting structure. The movement of the wheel across these 

velled joints is jarless and smooth without hammering the rails. 
In Fig. 2 the diagonal channels are cut in the form of a dovetailed 
bevel in the rails, the upper part of the flange F fitting into these 
openings, so that a lock is formed which holds the joint together 
independent of any bolts or fastenings, and prevents any shifting 
sideways of the joint, while at the same time providing a con- 
tinuous support across the meeting ends of the rails, and the in- 
clined or bevelled joint over which the wheels pass. That portion 
of the plate which fits against the web is made essentially vertical 
or to coincide with the side of the web, and below this it is carried 
outwardly and downwardly, fitting over the lower flanges C of the 
rails, and itself resting upon the tie or support upon which the 
railis carried. (Accepted August 19, 1896). 


SHIPS AND NAUTICAL APPLIANCES. 


15,686. G. M. Hamlyn, London. Chocks for Sup- 
porting Ships’ Boats. [6 Figs.) July 15, 1896.—Ships’ 
boats, wnen supported cn chocks of ordinary construction, have 
to be raised some height by the tackle of the davits, so as to lift 
them clear of the chocks before they can be launched, this in- 
volving delay which in cases of emergency may be very serious. 
This invention has for its object to provide against this by such a 
construction of the chocks that they can in a moment be lowered 
from the bilges of the boat, leaving the boat suspended from the 
davits and free to be launched. Referring to Figs. 1, 2, and 3, the 
chock consists of two cheeks A approximately fitting the bilges of 
the boat, both pivoted ona bolt B carried by a suitable framing C. 
From each of the cheeks A extends a segment D, these segments 
being of such length that the lower erds overla> each other, 





























both ends being notched to receive a pawl E at the end of a lever 
which has a counterweight F, and is pivoted at G to the framing. 
When it is desired to launch the boat, the counterweight F is 
raised, thereby withdrawing the pawi E from the notch, and 
allowing the cheeks A to fall down, leaving the boat free. In 
order to prevent accidental release of the pawl E, a pin H is 
inserted below it, the pin being withdrawn by hand when the boat 
has to be launched. In the modification shown in Figs. 4 and 5, a 
lever L having a slide M jointed to it is substituted for the pawi 
lever. When the cheeks 4 are up, supporting the boat, the slide 
M occupies the notches in their segments D, but when the lever 
L is moved away from the frame C, withdrawing the slide M, the 
cheeks A drop down, leaving the boat free to be launched. (Ac- 
cepted August 19, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 





18,217. G. H. Richmond, Manchester. Anti-Priming 
&c. [2 Figs.) September 30, 


Pipes for Steam Boilers, 
1895.—A is a casing provided with an inlet B at one end, or, as in 
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the cvse of Fig. 1, at both ends. Ata distance up the inlet B is 
provided a plate C depending from the upper surface of the 
casing A toa slight distance beyond the inlet, and at a further 
distance beyond the plate C, the casing is divided into two 
compartments by means of a horizontal plate D. In the upper 
compartment E thus formed is an outlet F. Oa the underside of 
the lower compartment G in Fig. 2 is formed a pocket H, from 
which pocket H a further outlet J is taken. When used as an 
anti-primiog pipe the apparatus is placed within the boiler with 
the outlet F from the upper compartment E fixed to the underside 
of the outlet block L of the boiler, the whole apparatus being held 
in position by suitable brackets. The outlet J from the lower 
compartment G is put into communication with the water in the 
boiler some distance below the ordinary water level by means of 
the pipe M. Upon the stop valve being opened, wet steam or 
steam and water will rush through the inlets B and come into 
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contact with the plates C depending from the upper surface, and 
will 80 be directed into .he lower compartment G, from which 
compartment G the water will pass away through the pipe M into 
the water of the boiler, and the steam will rise through the space 
formed between the horizontal plate D and the plate C into the 
compartment E, from which compartment it will issue through 
the outlet F, thence through the stop valve into the pipes in a 
perfectly dry state. When the apparatus is uged as a separator it 
is to be fixed as near the engine or other machine to which the 
steam is being taken as possible, with the inlet B towards the 
boiler and the outlet F towards the engine or other machine, the 
inlet and outlet in this case being arranged upon the same centre 
line. Upon the steam and water of condensation coming to the 
apparatus the water will be caused to fall by reason of the plate C 
into the pocket H, from which it is to be discharged into the 
atmosphere. The steam trap consists of the bottomless float 0 
working in the tank N and actuating the quick-threaded ecrew 
valve P, the air being discharged through the aperture Q. (Ac- 
cepted August 19, 1896). 


18,174. H. T. Wright, London. Apparatus for 
Condensing Steam. (4 Figs.) September 28, 1895.—A 
number of vertical tubes @ are arranged with their upper ends 
opening into a box b into which the steam to be condensed is 
introduced by a pipe attached at b2. The lower ends of the tubes 
a@ open into a box ¢ in connection with the air pump by a pipe 
attached atc?. The tubes a are preferably of brass or copper or 
some alloy thereof. Surrounding the upper parts of the tubes a 
or each group of tubes i3 a trough d, into which the condensing 
water is passed, the tubes a passing through openings d? in the 
bottom or bottoms of the trough. The openings d? are of sucha 
size that a very small space is left between them and the exteriors 
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of the tubes @ passing therethrough, so that a thin film of water 
will pass down over the exteriors of the tubes a and be received 
in a receptacle ¢ beneath, from which it can be pumped by a pipe 
attached at ¢? back to the trough d for re-use. The proper relative 
ne of the tubes @ and the water trough d may be secured 

y distance-pieces ; and interceptors such as at f may be used to 
assist in distributing the water over the tubes, or otherwise, to 
maintain the proper space around each tube a. The apparatus 
may be left open, as shown, or it may be surrounded by a casing 
which may be provided with a chimney or other means for creating 
sufficient current of air to carry off vapour arising from the con- 
densing water in its passage over the exteriors of the tubes. 
(Accepted August 19, 1896). 


VEHICLES. 


16,176. S. R. Stevensen, Nottingham. Apparatus 
for Assisting in Propelling, &c., Cycles and other 
Vehicles. (2 Figs.) August 29, 1895.—-The front wheel a is 


bars g, which are joined together at gl, where they meet the up- | current generator; G is a pressure gauge, H is a thermometer, 
right h and are continued to the front bar i to which they are To the end face of the drum is fixed a toothed ring M gea 
attached. To the part gl there are attached two cylinders k pro- , with a pinion N on the driving shaft O having fast and loose belt 
vided with pistoos and piston-rods 7. These latter are attached to , pulleys P,Q. The intensity of the electric current is regulated b: 
erossheads 7m and connected to cranks 7 on the hub of the wheel | means of resistances R which are included in or excluded from the 
d by links 0, the crossheads being guided by a portion of the bars | circuit by means of a switch. In operating with this apparatus 
g. These cylinders are provided with inlet and outlet valves which | there is introduced, in the first iostance, into the drum sufficient 
are actuated as required from the hub ¢ or by tappet mechanism, water for entirely submerging the hides therein. This water ig 
and in addition means may be provided for enabling the cylinders | converted into tanning liquor by adding thereto tannin extract of 
to act as pumps and compress air into the reservoir. The machine | 20 deg. Bé. in the proportion of 50 per cent. of the weight of the 
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carried by forks ) in the usual way, and these forks are fitted in | 
the steering head c and provided with ahandle. The back wheel 
d bas a hub e which runs in ball bearings / carried by the frame 


is also provided with two pumps p, which are fitted with valves, 
pistons, and footplates 7, so that the pumps may be worked by | 
the rider. The footplates are arranged to act as guides and work | 
in slides 7 attached to the machine frame. The air is forced by | 


d ' 


| hides to be tanned and mixed with 5 per cent. of such weight of 
a vegetable solvent. The hides having been couched in this 
liquor, the opening is closed and the drum is rotated. By the 
resulting agitation of the hides and liquor under exclusion of the 

tmosphere, the tempera'ure will gradually rise. As soon as the 





the pumps p into a reservoir s underthe cylinders k, and ted | 
to the cylinder valve chambers by a stop valve arrangement which | 
is connected to a lever placed within easy reach of the driver. | 
This enables the reservoir s to be charged before the machine is | 
started, and this may be done by the pumps » or by independent | 
means. With the arrangement herein described the reservoir is | 
charged until the pressure therein is sufficient to start the cycle, | 
and when started the pumps and cylinders are so proportioned | 
that on a level road the rider can easily maintain the pressure in 

the reservoir. For ascending hills or driving against the wind the | 
rider may continue to exert the eame force as on the level with a | 
— in the speed of the machine. (Accepted September 2, 


12,002. C. 
Deutz, Koeln-Deutz, Germany.) Driv: Gear for Motor | 
Cars. [4 Figs.) June 2, 1896.—The main driving shaft A is | 
driven either directly or indirectly at a constant speed in one and 
the same direction by a motor engine C of any suitable kind. It | 
carries two loose spurwheels c and m which gear respectively with 
the spurwheels d and 7 on the intermediate shaft B. If the one | 
wheel c be coupled with the main shaft by the engagement of the | 
clutch parts I and II, the shaft B will be rotated through wheel d | 
at a quick ~~. If, on the other hand, the other wheel m be 
coupled with the thaft A by the engagement of the clutch parts I 
and III, the shaft B will be driven at a slow speed through the | 
wheels m, n, The motion of the shaft B is transmitted either | 
directly as shown, or through another intermediate shaft, to the 
road wheels of the vehicle. In the construction of such variable | 
speed gear heretofore employed, the wheels d and n were both | 


| 
| 
| 








fixed on the intermediate shaft. In consequence hereof, when 
the one pair of wheels were coupled with the motor shaft, the idle 
air were obliged to run too. The present improvement consists | 
n avoiding this disadvantage, by fitting the slow-speed wheel 7 | 
loose on the intermediate shaft B, and fixing or forming thereon a 
ratchet wheel ¢ with which gears a spring pawl f fixed on the 
shaft B. Thus when the vehicle is driven at the slow speed 
through the gear m and 7, the wheel 7 will carry round shaft B 
by means of the ratchet and pawl connection ef. When, on the 
other hand, the vehicle is driven at the quick speed through the 
gear c, d, the gear m, n will remain at rest, as the pawl / will then 
travel round the ratchet wheel e without carrying it round. In 
order to prevent any noise from impact of the pawl with the 
ratchet teeth during this motion, the pawl f is made sufficiently 
massive to be caused to fly off from the ratchet teeth by the centri- 
fugal action produced by the quick rotation of shaft B; a stop i 
may be provided for limiting this action. (Accepted Aug ust 12, 1896). 


16,839. A. Mitchell, Longside, Aberdeen. Elastic 
Wheel Tyres. (4 Figs.) September 9, 1895.—Referring to 
Figs. 1 and 2, which show a tyre for a cycle, or other light vehicle, 
to a hoop A are riveted or otherwise fixed a number of springs B 
each consisting of a blade of steel or other elastic metal bent so as 
to have a flat part b attached to the hoop A, two oblique limbs b! 
and two outer flat parts )? parallel to 6. The hoop A with the 
springs B fixed to it is held within a cover C of caoutchouc or 
composite fabric with an externally thickened part c forming a 
tread cushion attached to the rim D, the edges d of which may be 
pressed inwards, as shown in Fig. 2, so as to form grooves holding 








the thickened cdges of the cover C. Or the cover C may be held 


' to the rim in any other known manner. In the form of tyre for a | 


traction engine, or other heavy wheel, shown in Figs. 3 and 4, the 
limbs }' of the springs B terminate in eyes b? through which pass 
pins E jointing shoes F to the springs, thess shoes constituting the 
tread of the wheel. The springs B are in this case bolted to the 
rim D, and are steadied laterally by side cheeks G, also bolted to | 
the rim. In both constructions of tyre the spaces between the | 
limbs of the springs may be stuffed with fibrous material, such as 
cocoa fibre, which in the case of the heavy tyre (Fige. 3 and 4) 
should be compressed so as to render it less yielding. (Accepted 
Aujust 19, 1896). : 


MISCELLANEOUS. | 


19,428. E. Worms, Paris. Tanning, and Apparatus | 
therefor, (2 Figs.) October 16, 1895.—A is the cylindrical drum | 
preferably made of wood, having an opening B for the introduction | 
and removal of the hides, closed by adoor C. Disa pipe through 
which the tanning liquor is introduced into the drum, this being 
effected through one of the hollow trunnions, so as not to require 
to stop the rotation of the drum. The other trunnion is provided 
with a safety valve a opening outwards under excessive pressure 
of the gases in the drum. E, E' are copper rings to which are 
attached the ends of the conducting wires /, /' fixed on the inner 
surface of the drum. F, F! are brushes bearing against the sur- 
faces b, bl of the rings E, E', and connected to the circuit of a 
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thermometer indicates a temperature of 15 deg. Cent., the elec 
tric circuit is closed so as to subject the hides to the action of the 
electric current, which will operate most effectually when the 
pores of the hides have been opened by the above temperature, 
When the ection of the current has been continued for a length 
of time equal to one-half the duration of the tanning process, the 
circuit is broken, and a fresh quantity of tannin extract equal to 
that first introduced is fed in through the five D. The tempera- 
ture in the drum is maintained between 25 deg. and 30 deg. Cent , 
being regulated by opening the safety valve @ more or less. At 
the end of from 24 to 48 hours for all kinds of light hides, and 
from 60 to 105 hours for medium and heavy hides, the apparatus 
is stopped, and the gases are allowed to escape, after which the 
door is opened, and the tanned hides, which will be found to be 
in perfect condition, are removed. (Accepted September 2, 1898). 


15,542. W. H. Howard, Pueblo, Col., U.S.A. De- 
silverisation of Lead. [5 Figs.) July 14, 1896.—Adjacent 
to the iron kettle A which holds the melted argentiferous lead B 
is provided a press, comprising a cylinder C supported on a foun- 
dation D and having perforations c in its bottom or in the lower 
portion of its walls, or both, and containing a piston E. The 
piston is operated by means of ascrew F working ina nut G formed 
in or attached to a heavy yoke G! spanning the cylinder. The 
screw is provided with arms f for turning it. Under the cylinder 
is placed a trough H inclined toward and terminating over the 
kettle A. The zinc crust ) is removed trom the surface of the lead 
by means of a hand ladle. While still hot and mushy, it is put 
into the cylinder and compressed by the piston. The squeezed 
out lead drains through the perforations c and runs back into the 
kettle. The pressed and dried cake is then taken out of the cy- 
linder to be broken up and sent to the retorts. To eject the cake 
from the cylinder, a false bottom C! may be used, provided with 
lifting rods c! at two or more points. Orthe press may be mounted 
on a truck I, adapted to be rolled back on an elevated track as K 
from its position over the stationary trough H, the bottom cf the 

















press being hinged or otherwise removable, so that it can be 
dropped down, as shown in dotted lines, to release the cake of 
crust. If desired, the cylinder of the press can be placed in the 
molten lead in the kettle, as shown in Fig. 2. This arrangement 
utilises the heat of the lead B to keep the crust hot and liquate 
the unalloyed lead therein. The entire press may be suspended 
from an overhead carrier L, and can be lowered into the kettle by 
means of a cable M. Fig. 8 shows a form of apparatus for utilising 
fluid pressure for effecting the pressing or the hoisting or both, 
The cylinder N carries a yoke O from which is hung the — 
der C. In the cylinder N is a piston P whose rod p is wee 
to and actuates the piston E of the prese. Hose R leads the flui 

pressure to ports above and below the piston P, being controlled by 
acock 7. In the upper part of the cylinder N is a piston S whose 


| rod « is hung to the overhead carrier L. A hose R! leads air or 


steam into the cylinder above the piston S when the press is to be 
hoisted. If desired, the fluid pressure can be applied directly to 
the surface of the alloy, for instance, by admitting it to the cy- 
linder below the piston E, or some other tightly fitting cover or 
lid. (Accepted September 2, 1836). 





UNITED STATES PATENTS AND PATENT PRAOTIOEB 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 36 and 36, Bedford: 
street, Strand. 
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“INVINCIBLE” Patent Centrifugal Pumping Plant 


FOR RAISING THE LEVEL OF WATER IN DOCKS, EMPTYING GRAVING DOCKS; FOR RECLAMATION, DRAINAGE, 
IRRIGATION, SEWAGE AND WATER WORKS, &c., &c. 
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LANG ANDERSON & ROE, A.LEexanpris, Ecyrr, 


Messrs. Jonny & Henny Gwynne, 89, Cannon Srreet, Lonpon, E.C. lst January, 1894. 

Dear Sirs,—It will interest you to know something of the two 48 in. ‘‘INvinciBLE” Drrect-AcTine CENTRIFUGAL PuMPING ENGINES which you put down six years ago for 
the reclamation of Lake Aboukir. After working at Aboukir for some four years the pumps were acknowledged to be more than sufficient for their duty, and the British — 
of the Egyptian Irrigation Department agreed that if the Aboukir Company, Limited, would cede the pumps to Government the lands of Aboukir might then be allowed to ene y 

avitation into fate Mareotis, which is about 9 feet below sea level. he pumps were then to be removed to Mex, on the border of Lake Mareotis, and used there for keeping 
own the level of that lake, as well as evacuating the drainage from Aboukir lands. 

Our Mr. Anderson, as Manager of the Aboukir Company, Limited, and our Mr. Roe, as Engineer-in-charge of the pumping station, had, from their experience, such —- 
in your pumps that they readily entered into a contract with the Egyptian Government to remove the pumpin engines from Aboukir to Mex, and work them at the latter place 
seven years, guaranteeing to pump a quantity of water equal to that originally guaranteed by your firm to the Aboukir Company. 

We have just agreed with Government as to the quantity of water pumped last winter. Only one pump was then at work, It ran from 5th December, 1892, to 2 wn — 
1893 ; summer pumping is unnecessary. Deducting 24 days during which the pump was stopped by order of the District Engineer, the pump ran 190 days, and during that pe 
the total stoppages for repairs and packing amounted to only 86 hours, On one occasion the pump ran 16 days, night and day, without once stopping. 

The quantity of water pumped was 50 million cubic métres ; the average lift was 10 ft; The quantity of water pumped is 10 per cent. over your guarantee. The coal con- 
sumption is 10 per cent. less than your guarantee allows you to use. — 

A maker’s trial is usually a six hours’ affair, with everything in first-rate order, and men on the alert to do their best. Here we have a six months’ night-and.day trial wi 
an Engine five years in use, and your firm are to be congratulated on the very excellent performance of your machinery. : ; an 

Our experience of your machinery is probably unique in so far as we saw two 48 in. pumping engines put up, then later on taken down and re-erected on another — soot 
is due to you to say that your engines are to-day working as well as ever they did. Material, workmanship, and finish are of the very highest class ; repairs and up-keep 
machinery are naturally light. The original brasses of the main bearings are still in use. 

It affords us much pleasure to bear testimony to the excellence of your pumping machinery as manifested in our six years’ experience of it. 

Yours faithfully, LANG ANDERSON & ROE. 





EXTRACT FROM FURTHER LETTER, DATED 24th Nov., 1894. 


Your “‘ Invincibles” at Mex are working better than ever. Looking through the log book I find we stop about 30-40 minutes once a week. There is no object in running 0D 
when a little packing is needed, or I daresay we could beat our record of 24 days without a stop made last season. 





‘ 8 

g@- When the orders at present in hand (February, 1895), are executed, the volume of water delivered by the pump 

manufactured by John & Henry Gwynne, during the past Hf years, will be equal to the flow of the River Thames MULTIPLIED 141 
TIMES, or, say, 42,550,000,000 gallons per diem. 


JOHN & HENRY GWYNNE, Engineers, 


Hammersmith Iron Works, and 89, CANNON STREET, LONDON, E.C. 1528 


TELEGRAMS - - “GWYNNE, LONDON.” 
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LITERATURE, 


in und seine Eisenbahnen, 1846-96. Herausgegeben im 
— bo e des Kéniglich Preussischen Ministers den 
Offentlichen Arbeiten. Berlin: Verlag von Julius 


Springer, 1896 





[First Norrce. ] 


Tue two volumes, profusely illustrated, on 
“Berlin and its Railways,” published by the 
Prussian Ministry of Public Works, are produced 
in commemoration of the jubilee attained this year 
by the German Railway-Management Union. The 
basis of this union was laid cn November 10, 1846, 
when 10 Prussian railway boards met together in 
Berlin in order to hold a conference. 

The publication before us tells the story of one 
portion of railway history, giving with minute care 
a detailed account of the trade and traffic of Berlin 
since the year 1846, and showing the extent of in- 
fluence which railroads have had upon the recent 
development of the capital. It may be said that 
the reforms which in early times were but the germs 
of progress, became, with the development of steam 
traffic and the telegraph, organised and powerful. 

It can easily be imagined that all trades and in- 
dustries received fresh impetus, and that this 
impetus implied prosperity to the town. We can 
trace the rapid progress of business in proportion 
with the steady increase of railroads ; and although 
since its earliest youth Berlin has been a town 
which has always striven to improve itself, its im- 
portance, from the industrial point of view, dates 
mainly from the days of steam locomotion. 

The history of the town itself, from the year 
1225 to 1880, is exhaustively given in the first part 
of Vol. I., one long chapter, with many tables and 
plans, being devoted to the statistics of population 
during the period named. The book 1s, on the 
whole, a book of statistics, and when we speak of 
the history of Berlin it is to be understood that the 
material growth of the town is meant, its internal 
economy being noticed merely as the cause of this 
growth. The date of the founding of Berlin is 
placed in the days of Johann I. and Otto III., 
between the years 1220 and 1230. During the 
thiteenth century it was a scarcely known town, 
and we rarely find its name mentioned. It then 
barely measured a square kilometre. Map I. in 
the first volume is one of especial interest, as it 
shows at a glance the way in which Berlin has 
developed itself since the middle ages. 

In the year 1700 the town had, roughly speaking, 
doubled its size, spreading westwards along the 
south bank of the Spree, where is now the famous 
‘Unter den Linden,” the Friedrichstrasse. Railway 
Station, and the University. This portion was 
called after the Princess Dorothea. In the next 50 
years the town spread in every direction, excepting 
beyond the Dorotheen-stadt side. After 1750 its 
increase was in distinct patches north, south, east, 
and west, comparatively little growth taking place 
during the first part of this century, for reasons 
which are apparent when we remember the un- 
settled stats of Europe at that period. When we 
first find accounts of Berlin, in the early part 
of the fourteenth century, it consisted of two 
distinct towns under the rule of one magistrate 
—Kdlln, a little island town on the left bank 
of the Spree, and Berlin proper on the right side ; 
both towns being of most incomplete construction. 
The distinction of the two towns soon became lost 
as Berlin began to build and assume a position of 
importance. During the time of the Kurfiirst 
Frederick II. (1440 to 1470) the ‘‘ Landesregie- 
tung” settled in the town, and in 1491 Johann 
Cicero, the ruling Prince, built a castle here, 
thus making Berlin, for the first time, the resi- 
dential locality for the reigning power. The 
Thirty Years’ War did Berlin serious damage, 
although it never fell into the enemies’ hands, as did 
many other neighbouring towns. The terribledepres- 
sion with which it was aftlicted after the conclusion 
of the war gave such anxiety that it became com- 
pulsory for the authorities to take active measures 
to insure a revival. It was decided to lay a tax on 
liquors, meat, wheat, cattle, and salt, and the ex- 
periment proved so satisfactory that the revenues, 
at the end of three years, were great enough to 
enable them to withdraw the taxation. The town, 
during these years, had not increased in size to any 
very noticeable extent. In 1657 a garrison was for 
the first time stationed in Berlin, and in the follow- 
ing year the great work of fortifying the town was 
begun. At the same time as this great undertaking, 





the town began to extend, numberless buildings 
were improved upon and new ones erected. This 
extension of the town helped to render absurd the 
huge work of fortification, which ended by making 
a small fortified island in the middle of a rapidly 
spreading town. The castlethen underwent entire 
reconstruction, new gates and bridges were made, 
and a new neighbourhood, Friedrichswerder, came 
into being on the left side of the Spree adjoining 
Kélln. Such rapid development of a town in these 
early days is remarkable, and is not easily accounted 
for. This juncture marks the close of the first 
period in Berlin’s history. 

The second period is from this time of the forti- 
fying of the town to the introduction of railroads. 
Fresh influences now affected the growth of Berlin ; 
the Court held a more prominent position, the 
garrison became larger, and civil offices more 
numerous. It was at this time that the new dis- 
trict named after the Princess Dorothea was built. 
This part of the town was plentifully stocked with 
lime trees, showing the old origin of ‘‘ Unter den 
Linden.” Soon Berlin assumed the proportions 
which we find under the rule of Frederick III., 
who afterwards became Frederick I, King of 
Prussia. In 1723 the town was about three times 
as large as it was in the middle ages. It main- 
tained 11 churches, and outside the town there were 
spacious gardens, horticultural and zoological. The 
population, which in 1690 was under 21,500, 
in 1700 numbered 29,000, and in 1712 it num- 
bered 61,000. At this latter date it was to a 
great extent military. The continued growth 
of the town and increase of inhabitants ren- 
dered Berlin, at the end of last century, the 
most populous town in Germany, after Vienna. 
The Napoleonic wars for a time had a depressing 
effect on the town, and all trade and commerce 
seemed to be at a standstill. During the French 
occupation, however, a new step in the industrial 
line was taken, and one which soon proved to be of 
prime importance in reviving flagging trade, 
namely, the machine-making industry. Until the 
year 1828 there had only been one iron foundry, 
the Royal Foundry, in the town, and now many 
private persons started large factories for construct- 
ing machinery, and several foundries. In the 
thirties, such names as Borsig, Hoppe, and Wohlert 
came into notice as machine makers. In 1840, 
30,000 workers were employed in Berlin at this 
industry. The reason of this is, of course, to be 
traced to the discovery of the power and capabilities 
of steam. The development of Berlin. was now 
less in the direction of size, but more in its internal 
condensation. It was during the reign of Frederick 
the Great that the aspect of the town underwent 
most important changes. This monarch pushed the 
improvement of the town with great ardour. Grand 
buildings were erected, such as the Opera House, 
the Academy, the Polace of Prince Henry, now the 
University, and extensive chestnut woods were 
planted in the neighbouring country. A strong 
influx of builders from the Saxon Erzberg Moun- 
tains, who settled in one part of the town, naming 
it after their home, was the origin of the district 
called Voigtland. An important link with the 
upper Elbe was acquired by the opening of the 
Planenschen Canal, Other canals were made 
during Frederick the Great’s time, and in 1786 the 
postal service was improved upon. Until that date 
it had been of a most elementary character, running 
once or twice a week between certain neighbouring 
towns only and Berlin. As an example of the 
early postal services, the express between Berlin 
and Potsdam in 1754 is cited. This port did the 
daily journey there and back, 26 kilometres, in 
four hours. In 1786 there were no less than 21 
postal services from Berlin to all parts of the 
monarchy, most of them accomplishing two return 
journeys every week. 

Simultaneous with the introduction of railways 
into Germany, Berlin began to raise itself as a 
manufacturing and commercial town. In 1846, 
six years after the accession of Frederick William 
I1V., there were five main railways having a 
common centre in Berlin. For about 20 years 
there was a period of rest after this, when little 
was done to alter the character of the town. We 
may regard the period of regency of William I. as 
the time when the great transformation of the 
town was begun, making it the Berlin of to-day. 

When Berlin was made the capital of the German 
kingdom, it became as famous politically as it had 
formerly been famous commercially. The influx of 
wealth and the credit of the Court gave it a great 


impetus of prosperity. But this impetus was 
short-lived, for the Franco-Prussian war speedily 
reduced Berlin to a state of depression, and 
trade and traflic suffered excessively. Very slowly 
affairs began to improve. The opening of what 
corresponds to our District and Metropolitan Rail- 
ways, the Town and the Girdle Railways, did much 
to increase the spread of the town. The Stadt- 
bahn, running through the town, which was opened 
in .1882, owed its origin to the ecare produced 
during the Franco-Prussian war, when great diffi- 
culties were evinced in the transporting of pro- 
visions and of persons within the town. 

It is clearly seen how the close of this war 
brought wealth and prosperity to Berlin. Since 
this date the rise of Berlin is distinct, particularly 
since the beginning of the ‘‘ eighties,” when the 
railways, and many great edifices which had been 
building during the past few years, were completed 
and thrown open. Until the year 1885 the only 
markets of the town were held in the open air ; by 
1888 there were no less than 12 covered markets, 
including the spacious ‘‘ Markthalle ” opened in 
1885. The year 1886 was an important one, 3139 
buildings having been erected during the 12 
months. In 1888 the water supply of the town 
was largely increased, 172,800 cubic metres being 
supplied in 24 hours, instead of 86,400 cubic 
metres in the same length of time. Quite recently 
a great desl has been done to improve the town. 
In old Berlin much has been pulled down, and 
much rebuilt. The work of canalisation has pro- 
gressed concomitantly with the spread and im- 
provement of the town and the increase of its 
commerce. In the census of 1885 the total popu- 
lation was 1,315,287; in 1895 it was 1,677,135. 
Of the former figures, it is interesting to note that 
only 557,226 of these inhabitants were born Ber- 
liners. This influx cf foreigners is another testi- 
mony to the prosperity of the town after the 
close of the war with France. The -maps and 
tables in the long chapter dealing with Berlin’s 
population are admirable in point of clearness and 
lucidity. 

With the beginning of the second part of Vol. I. 
we reach the main work of the book, the condition 
and history of the different railways. Starting with 
mention of the invention of locomotives in Eng- 
land, and the construction of the first railway from 
Liverpool to Manchester, we are given a cursory 
view of the Berlin lines before entering upon 
detailed accounts of each. The earliest railways. 
were mere ‘‘ Lokal-bahnen ;” their stations were- 
unpretentious and unusually ugly. The Hamburg. 
line station, the only one of the original statiors. 
now standing, was alone built with some attempt 
at decorative grandeur. The first Berlin line was. 
the Berlin-Potsdam Railway, opened in October, 
1838. This was not the first railway in Germany. 
A short line of 6 kilometres from Nuremberg to 
Fiirth had claim to this distinction, for it was 
opened in 1835, five years after the very first 
railway, that from Manchester to Liverpool. There 
is a certain amount of repetition in the book we 
are considering, which is unnecessary, but which 
was, no doubt, unavoidable, seeing that the work is 
a compilation from the hands of separate persone. 
Each railway having a terminus in Berlin is 
dealt with in turn ; the history of its origin, the 
names of its promoters, how the Bills became law, 
how necessary capital was procured, and a descrip- 
tion of the routes proposed and followed, with 
description of the locomotives and carriages used, 
all this is told with no sparing of detail, and the 
story of each railway is followed by a similarly 
careful account, accompanied by plates and maps, 
of the building of the individual stations. 

The photographic illustrations should be a point 
of specisl interest to Londoners, for they show, 
what one might be led to doubt, that architectural 
grace and even beauty is not incompatible with the 
needs of a railway station. 

The railways which have termini in Berlin are as 











follow : 
1. The Berlin- Potsdam Railway and its continuation to 


Madgeburg. 
2. The Berlin- Wannsee Railway. 
3. os Anhals Ps 
4, ‘ Stettin pe 
5. us Schlesisch ,, 
6. ‘“ Frankfort ,, 
7. we Hamburg ,, 
8. The Oatbahn. 
9. The Berlin-Gorlitz Railway. 


10. i Dresden ,, 
pak A Wetzlar Fa 
12. The Nordbahn. 
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Besides these railways, Berlin possesses a ‘‘ Military 
Railroad,” and, as we have seen, a Girdle and City 
Railway. The ‘‘ Militirbahn” runs from Berlin 
to the firing ground at Zossen. Its purpose is to 
train men and officers of the Railway Service 
Corps in all railway knowledge. The line was 
made by the Railway Service Corps, and the whole 
train service is managed by them. The station is 
in connection with the Dresden station in Berlin. 
In early days the progress of railways was a 


| 





work was begun in that same year. The bad 
winter of 1869-70 and the war were great im- 
pediments to the progress of work. In August, 
1870, the line was advanced enough, however, to 
be of service in transporting the sick. This circle 
railway reached completion on November 5, 1877. 
Unlike our Metropolitan and District lines, the Ring 
and Stadt lines of Berlin carry goods as well as 
persons. The ‘‘Stadtbahn” was begun in the autumn 
of the year 1875. The work was difficult and tedious, 


matter which received serious opposition, and we | and by the end of 1887 only 920 metres of viaduct 
find much loss of time over the preliminaries were completed, and afurther 950 metres of viaduct 


heralding the start of each railway. The pro- 
ject for the Berlin to Potsdam line was formed 


| 


begun. Ia 1880 the undertaking took a start, and 
by 1880 most of the line was finished. The stations 


in 1833, but it was not till 1835 that estimates | were built in 1881, and on February 7, 1882, the 


and plans were ready to lay before the King. The 
train on this route was to do 34 German miles 
an hour. 
waste of time, and the work was started in 1837. 


| 
| 


line was opened, the King having on the previous 
day made the entire journey and inspected the line. 


A syndicate was formed after much | There are nine stations on this line. 


These two city railways, the Ringbahn and the 


Six locomotives of Stephenson’s best construction | Stadtbahn, served to increase greatly the traffic on 


were ordered from Newcastle, 42,000 marks being|the main Berlin lines, 
The cars also came from England. |ing much has been done to improve these main 


paid for each. 


and since their open- 


Before long only wheels and axles were imported. | lines, and particularly to enlarge and improve 


The whole line to Potsdam was opened on’ the 


October 28, 1838. As this line had to run through 


terminus stations. It is interesting to 
note that a revenue of 500,000 marks is brought in 


several streets in Berlin, it can be imagined that the by the lease of arcades on the Stadtbahn Railway. 


scheme encountered much opposition and difficul- 


An illustration of one of these sub-viaduct shops 


ties. The most primitive and uncomfortable carriages | shows us that railway arches, instead of being an 
were little by little improved upon, and the conveni- | eyesore, as is often the case, may become highly 
ence of passengers soon became a consideration. | decorative and fulfil useful purposes. 


In 1844 this railway was amalgamated with the 
Potsdam-Magdeburg line, an extension which so 


increased the traftic at Berlin that the station had | sult. 


| 


Since April 1, 1895, all the Berlin lines have 
been managed from one centre with excellent re- 
Formerly the railways were under manage- 


to be considerably enlarged. Great improvements | ment of two State boards and six private boards ; 


were made in the buildings; refreshment and 
waiting rooms were made. An unbroken line wa; 
now established from Berlin to Paris, and a direct 
steam line with London and New York, by Bremen. 
Ta 1848-49 a telegraph line was laid between Pots- 
dam and Magdeburg. In 1858 a goods station had 
to be built in Berlin, and from this date onwards 
enlargements and improvements continued till, in 
1872, King William I. opened the new station 
which forms most of the building as it stands to- 
day. 
In 1869 it was proposed to make a line from 
Berlin to the Wannsee. 
the means of opening up new districts, would 
traverse some of the most beautiful scenery in the 
neighbourhood of Berlin. The work was energeti- 
cally undertaken at once, but the expenses were 
so heavy that after the short run to Zehlendorf, 
the undertaking was suspended. For several years 
the project lay dormant, being started again only 
when the railways were placed under the State 
control, This line was completed in 1891. 

The construction of a Berlin to Anhalt Railway 
was first suggested in 1836, but the first portion of 
the line to Jiiterborg was not opened till 1841. 
The Stettin Railway originated in the same year, 
1836, and the plan was carried out simultaneously. 
For these railways, locomotives were still im- 
ported, the last named railway obtaining two from 
Sharp, Roberts, and Co., Manchester, and two from 
Norris, Philadelphia. At the same time two 
engines were ordered from Borsig on the under- 
standing that in due course of time the supply of 
locomotives should be obtained exclusively from 
native builders. There are several interesting 
descriptions and drawings of Borsig engines ia 
various years which are historically valuable. Of 
the other lines which have termini in Berlin, we 
must, for want of space, omit further mention, and 


This line, besides being | 


| 


| 





turn to the two railways of which we have already | 


spoken, the Ringbahu and the Stadtbahn. 


As far back as the year 1844 the necessity was | 


recognised for building a line which would place 
the existing lines in communication with each other. 
A concession was obtained by the firm of J. D. 
Stuhlmann and Oo. for a line to connect together 
the four railways of Berlin-Potsdam, Berlin-Anhalt, 
Berlin-Stettin, and Barlin-Frankfort. In the 
midst of the arrangements for this under-aking the 
Revolution of 1848 broke out in France, and all 
work was laid aside for the time being. Although 
in after years interest was renewed in this work, 
yet it never reached fulfilment. The object was 
accomplished, but not by this ‘‘ Binding Railway ” 
In its stead the Ringbahn and the Stadtbahn were 
made. The former enzircles Berlin, touching the 
great stations, and the latter cuts across the town, 
joining the Ring at its eastern and western ex- 
tremities. These lines are so laid as to cause no 
inconvenience to street traffic. The Bill for the 


Girdle Railway passed on March 9, 1867, and 





they are now all under the Government. 





The Naval Pocket-Book. By W. Latrp Crowes. The 
Tower Publishing Company, Limited. London, 1896. 
Price 5s. net. 

THE present is the first issue of this little book, 

which is intended to be published annually. The 

object of the author is ‘‘to provide in handy form 

a more full and exhaustive collection of facts and 

figures relating to the modern navies of all nations 

than has ever yet appeared in any country.” It is 
an ambitious programme, but we are not sure that 

Mr. Clowes cannot claim to have carried it out, 

for the book—although of a size which makes good 

its title of ‘‘ pocket-book ’’—is full of ‘‘ facts and 
figures” set forth concisely, and in a manner 
that makes reference to them easy. No attempt 
has, we are told, been made to draw conclusions 
from the facts presented ; ‘‘the work deals solely 
with facts, to the exclusion of deductions from them, 
and of all theoretical opinions whatsoever.’’ There 
is, however, one great exception to this general 
rule, for Mr. Laird Clowes undertakes the very 
heavy task of classifying the warships of the world 
according to their merits as fighting instruments. 
There are 26 classes, ranging from Class A, battle- 
ships of the first class, down to Class Z, which in- 
cludes hulks and stationary vessels. Very wisely 
the author does not attempt a complete classifica- 
tion, but takes into consideration only the leading 
elements. For instance, in battleshipsthere arethree 
classes, A, B, and C. In the first are vessels launched 
in or since 1890 of 8000 tons or upwards. If launched 
from 1882 to 1889 inclusive, and of 9500 tons or 
upwards, they are also in Class A. In the next 
division are battleships of 7000 tons or upwards 
launched in or since 1871 and not included in 

Class A. Class C includes other battleships. It 

will be seen, therefore, that a B battleship may 

possibly be a more powerful vessel than one in- 


| cluded in Class A, the author, in fact, going upon 


the assumption that at any given date all designers 
and constractors would produce ships of equal fight- 
ing efliciency at a given displacement. In the case 
of cruisers a somewhat different plan is followed. 
In the first class, F, we have armoured vessels of 
4500 tons or upwards, if vertically armoured other- 
wise than over the guns. G and H comprise re- 
spectively protected cruisers of 6000 tons or up- 
wards, and of from 3000 to 5999 tons. Then in 
I there are partially protected or unprotected 
cruisers of 3000 to 5999 tons ; J includes protected 
cruisers of 3000 tons, K partially protected cruisers 
of under 3000 tons, and so on, through smaller 
cruisers, gun vessels, torpedo-boat destroyers, 
to:pedo-boats, sloops, and miscellaneous ve3sels 
down to the ** hulks and stationary vessels ’’ before 
mentioned in Class Z. The task of classification 
must have entailed a good deal of labour ; how far 
such labour may be accounted profitable remains a 
matter of opinion. 





The main body of the book is occupied by a list 
of the warships of the world. Details of design are 
given, the leading elements being concisely set 
forth. The arrangement has evidently been care. 
fully considered by one well acquainted with the 
subject. Where there are several ships from 
one design, they are grouped together, to avoid 
repetition. The names of ships are thus not 
arranged alphabetically, which would be incon. 
venient were there not an index, but which has 
the advantage of showing at a glance how many 
vessels of a given type a nation possesses. The 
outline drawings of typical ships are of value. 
Fuller details of machinery are given than is usual 
in lists of this nature, and unusual features are 
often noted, for instance, the induced draught of 
the Magnificent. We object, however, to the 
term ‘‘ marine boiler,” as not being sufficiently 
distinctive. All boilers on board ship are ‘‘ marine 
boilers.” If the author would adopt the expres- 
sion, ‘‘return-tube boiler,” or ‘‘R. T. boiler,” he 
would use a term which would ascurately define the 
class of steam generator fitted. 

The enumeration of warships of the world occu- 
pies, as we have said, the main body of the work, 
and, indeed, carries us from the beginning to the 
700th page, a fact which gives some idea of the 
large number of war vessels the Powers of the 
earth possess, and the wealth that must have been 
spent on their production. The remaining 150 
pages of the work contain a Table giving a com- 
parative summary of fighting fleets, tables of guns 
and small arms, notes on torpedoes, a list of dry 
docks in various quarters of the globe, and various 
Tables for the conversion of measures. There is 
also a speed and knot Table going up to 40 knots. 

Undoubtedly Mr. Laird Clowes has produced a 
very useful little book, containing a vast amount of 
information within remarkably small dimensions, 
The binding is strong but light, as becomes a 
pocket-book ; the paper is thin without being flimsy, 
a fact which also adds to portability, and the print- 
ing is excellent. The type is well chosen, and 
there is no undue crowding leading to confusion or 
delay in making reference. No doubt, as Mr. 
Clowes says in his preface, he has not been able to 
avoid errors. We hardly think, however, that 
they are ‘‘numerous,” as he modestly supposes. 
That, however, is a point on which use of the book 
will enable us to form an opinion. 

BOOKS RECEIVED. 
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THE PHONOGRAPH. 

On its introduction to this country the phono- 
graph was a toy, and one that very soon palled on 
the public. For a short time there was a great 
rush to hear its version of the utterances of eminent 
men, and its mimicry of music; but rapidly the 
interest waned, and the instrument was relegated to 
bazaars and cheap shows, patronised by office boys 
and country cousins. This was about the year 1878, 
nearly 20 years ago. Ten years later Mr. Edison 
reconstructed the instrument on new lines, sub- 
stituting a cylinder of wax for the former sheet of 
tinfoil, and, under the able management of Colonel 
Gouraud, the public interest was again roused, and 
held for some time. Seances were given, at which 
politicians, ecclesiastics, and other people of emi- 
nence assisted, and it really looked as if a new 
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factor were to be introduced into the life of the 
nineteenth century. The phonograph was one of 
the curiosities of the Paris Exhibition of 1889, and 
not to have spoken into it was to confess oneself 
behind the times. But gradually the matter receded 
from view, and very little was heard about it. It 
was said that in the United States the instrument 
was extensively used for commercial purposes, but 
that was certainly not the case here. No one 
adopted it, and no attempt on commercial lines 
was made to effect its introduction. It had flashed 
across the public view like a rocket, and its dis- 
appearance Was as complete. 

There were some people, however, who had 
belief in the possibilities of the phonograph, and 
who have worked steadily at it during the seven 
years which have elapsed since the Paris Exhibi- 
tion. Without making any noise, they have reso- 
lutely fought their way through many difficulties. 
A great amount of work had to be done before the 





stenographer, recording all that is spoken into it, 
ready to be written or typed, preferably by an 
assistant. It will do all that a shorthand writer 
can do in an office, with the added advantage that 
there is never any difficulty in deciphering the 
signs. It requires no wages, and the running 
expenses are exceedingly small. Its chief advan- 
tage, however, is that it stands constantly by its 
owner’s desk, ready to be used at any moment 
without summons or delay. The instant an idea 
occurs it can be secured, whereas if a clerk have to 
be summoned from other work, it is quite possible 
that the opportunity will be lost. The phonograph 
is a silent servant always ready for work, wanting 
neither meal times nor holidays. It has the further 
advantage thatitnoverthinks. It is curious toreckon 
this as an advantage, but in some cases it is agreat 
one. There are many people whoshrink from display- 
ing the confusion of theirmental processes to a short- 
hand writer. They do not like it to be known that 





machine could be regarded as perfect, in the sense 
that it could be put in the hands of unskilled people 
with the same assurance of success as attends a 
sewing machine or a typewriter. There were also 
troubles arising from diversities of interests among 
the holders of patents, and also from the action of 
those who ignored the existence of those patents, 
and who had to be proceeded against. Eventually 
all these causes of delay were overcome; the 
instrument took the form shown in the engrav- 
ing annexed ; the various interests were acquired 
by the Edison - Bell Phonograph Corporation, 
Limited, of Northumberland-avenue, London, and 
the validity of the patents was maintained in 
the courts. At the same time the commercial part 
of the business was so actively pushed that nearly 
1500 phonographs have already been sold, or let on 
hire. This last is a great achievement when it is 
remembered how difficult it is to effect a change in 
English commercial methods. For along time we 
stood out against the typewriter, and, although that 
opposition is now completely broken down, yet 
there are not nearly so many machines used as 
there ought to be. The phonograph suffered from 
aving made two bad starts, and was much dis- 
credited thereby, and when this unfavourable cir- 
cumstance is added to the prejudice which exists 
against new methods, it is wonderful that so much 
Progress should have been made. 
he phonograph is, of course, a mechanical 





they sometimes change their minds two or three 
times in the course of writing a letter, and that they 
are often gravelled both forideasand words. Those 
to the manner born, no doubt, regard a servant as 
a mere automaton, whore opinion and criticism is 
of no more weight or value than that of a canary. 
The tale is told of a foreign countess who gave 
audience to her steward while she made her morning 
toilet, and when the impropriety of the action was 
pointed out, replied, ‘‘ Moses is not a man, he is 
only a Jew servant.” But there are many people 
who cannot rise to this height of complacency, and 
who find it disconcerting to reveal themselves too 
completely to their subordinates. To such the 
phonograph will prove a true friend. 

The general construction of the phonograph is 
well known, and we may dismiss it in «a few 
words. The speaker directs his voice through a 
small funnel on to a diaphragm, which carries a 
point or style connected to its centre. This style 
is in contact with a revolving cylinder of wax, 
and it is moved endwise at the same time as 
the cylinder is rotated. The style cuts or scrapes 
a helical line on the surface of the wax, the inden- 
tation being more or less deep, according to the 
vibration of the diaphragm. In our issue of Sep- 
tember 14, 1888, page 247,* we gave a magnified 
7 ‘* Epgraving Sounds,” ENGINEERING, vol. xlvi., page 











image of the record, which, however, is far from 
making it clear to the reader how a series of cuts 
in a piece of wax can represent all the tones and 
inflexions of « particular voice. It was Professor 
Tyndall, if our memory serves us correctly, who 
drew the picture of a man rowing in a boat on the 
sea, and showed how the water not only had its 
natural wave form due to the wind, but that on 
this were superposed the ripples caused by 
the splash of the oars, and on these again the tiny 
widening circles where the water dripped from the 
oars to the sea. The same surface received every 
impression cast upon it, and obeyed them all in 
their several degrees. In the same way the dia- 
phragm of a phonograph can vibrate in many ways 
and periods at the same time, catching up not only 
the main tones but the numberless over-tones of 
the voice, and giving to its style a motion which is 
the resultant of them all, and which is finally re- 
corded in a complex-shaped cut in the wax. For 





interpreting the record a second style—not a cutting 
one—is substituted for the first, and the wax 
cylinder is drawn under it. The style puts the 
diaphragm into vibration, and the original words 
and tones are reproduced. They can be spread 
through a room by means of a resonator, or be 
whispered into the ear through a fine tube with an 
ivory nozzle. 

The motive power of the modern phonograph is 
furnished by a secondary battery, which usually 
runs a month without recharging. In places where 
the company have an agency, they arrange to change 
the batteries when required for a small charge. In 
other towns recharging can be done off the electric 
light mains, if they be fed with direct current. The 
use of a battery is certainly an inconvenience, but 
it is retained because it provides an absolutely even 
turning power, which is an essential for the instru- 
ment. The current from the battery drives a four- 
pole electric motor, and as there are only 2 volts 
pressure, the motor is, relatively, of considerable 
size. This is an advantage, as the armature acts as 
a flywheel, and keeps the motion extremely steady. 
To keep the rotation still more uniform, there is a 
centrifugal governor acting in what, we believe, is 
an entirely novel manner. The current flows 
through a spring to a rubbing disc on the go- 
vernor, corresponding to the usual grooved sleeve. 
If the motor runs too fast, the disc leaves the spring 
and breaks the circuit; if it runs too slowly, it 
presses hard on the spring, making good contact. 
Between these two extremes there is a speed at 
which the contact is so light that it interposes a 
considerable amount of resistance in the electrical 
circuit ; a slight change of speed has then a con- 
siderable influence on the amount of current, 
and thus the governing is very close. A by- 
pass through a resistance prevents sparking. The 
spring which presses on the governor can be set 
in various positions by the hand lever at the left of 
the instrument, according to the speed required. 
A deliberate speaker needs a slow speed, and a 
rapid speaker a higher speed, to get the best 
results. A still greater speed is needed in turning 
up the cylinder. 

The electric motor drives the main spindle of 
the instrument through a belt and guide pulleys, 
as shown. Upon this spindle isa taper mandril, 
on which the wax cylinder is placed. The end 
bearing is pivoted, and can te turned aside when it 
is desired to place a cylinder on the mandril. It is 
then replaced, and supports the end of the mandril, 
like a tailstock. A second spindle carries a screw 
thread of 50 to the inch, which moves the dia- 
phragm gradually along the wax cylinder. It is 
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geared duwn toaquarter the speed of the firstspindle 
by means of a belt. This belt does not drive by fric- 
tion alone, but has a number of holes pierced in it to 
engage with pegs in the pulleys. It only goes part 
way round the larger pulley, being led on to it, and 
off it, by guide pulleys. A half-nut engages with 
the underside of the screw, and carries the dia- 
phragm along (this screw is not visible in the 
engraving, being hidden by the bar on which the 
diaphragm slides). This nut can be put in and 
out of gear by the two finger keys shown, and 
at the same time the style is put on to or lifted 
off the wax. The record, of course, ceases 
instantaneously, and the speaker has time to 
collect his thoughts or to refer to letters or 
papers. A graduated rail runs along the front 
of the instrument, and by its aid any sentence 
or paragraph can be found. For instance, if 
letters are being dictated it is easy to notice that 
the last letter commenced at No. 46 on the scale. 
Then, if desired, the style can be put back to that 
figure, and the instrument made to repeat the 
letter to the speaker, so that he may know exactly 
what he has said. If subsequent reflection should 
cause him to substitute another sentence for one 
already set down, he writes a memorandum to the 
typewriter, ‘‘ Substitute sentence 58-61 for that on 
49-52,” and sends it with the cylinder. Further, 
it is possible to leave a short piece of the cylinder 
blank at the beginning, and after the rest is filled to 
place on it any instructions for the copyist that 
may be required. The diaphragm and style can 
be om backwards and forwards by hand as de- 
sired, 

As already stated, the writing style is of a 
different form from the speaking style. Both are 
made of sapphire, and are mounted on the same 
bar, as shown in the enlarged detailed view. By 
rotating the case containing the diaphragm about 
20 deg., one point is moved clear of the wax, 
while the other is brought into action on the surface 
of the cylinder. The two styles C and Dare fixed on 
a pivoted bar B, which at one end is connected to 
a stud A attached to the centre of the glass dia- 
phragm, and at the other end is coupled to the 
pivoted bar E. This is again pivoted to the ring- 
shaped weight F. This weight keeps the style on 
the wax with a known pressure, and makes it 
follow its surface. Variations in the diameter of 
the wax cylinder, and even slight variations 
from the true cylindrical form, do not matter, 
since the style will follow them under the in- 
fluence of the weight. But as the mass of the 
weight is very great compared with that of the dia- 
phragm, it will not respond to the rapid vibrations 
caused by the speaking style dragging over the 
record, and hence these are communicated almost 
entirely to the diaphragm, and practically not at all 
to the weight. Similarly when the cutting style is 
being operated by the diaphragm, it will be thrown 
into active motion without the weight sharing in the 
disturbance. Although the illustration shows the 
sapphire points three or four times their natural 
size, it is not easy to see their respective shapes, 
but it will be readily understood that they are so 
formed that the one will cut the wax while the 
other will slide over it without wearing or blurring 
the record. 

A wax cylinder will, under average conditions, 
hold 2000 words, equal to about three columns of 
this journal.. It can, if necessary, be stored away 
for an indefinite time, but usually, as soon 
as the matter has been - transcribed, the record 
is cleared off the cylinder ready for another 
dictation. To this end a turning tool is affixed 
to the carrier bearing the diaphragm, as shown 
in the illustration. This tool comprises a tiny 
sapphire-edged plane in a suitable setting. It is 
pressed down on to the wax and the motor started, 
when the tool traverses the entire length of the 
cylinder, planing off the record, and leaving a 
perfectly smooth surface. The reduction of dia- 
meter is very slight, and may be repeated 40 times 
before the cylinder is cut away. When cylinders are 
intended to be sent through the post they are made 
of smaller diameter, little more than an inch, and 
special boxes are prepared for them. For cor- 
respondence between a principal and his works 
manager this form of correspondence has many 
advantages, as it isnot only saves trouble, but it 
enables things to be said that it may not be de- 
sirable to commit to paper. It is often possible to 


convey vivd voce, without giving offence, unpleasant 
information which, if written, must arouse very 
hostile feelings. 





If we have succeeded in our endeavour to explain 
the construction of this apparatus, our readers will 
understand that it is, to all intents and purposes, a 
screw-cutting lathe driven by an electric motor. The 
guide screw has 50 threads to the inch, and it is 
geared down 4 to 1 from the main arbor. The saddle 
slides, not on Y-guides, but on a stout round bar, 
and is driven by a half-nut engaging with the guide 
screw. This nut and the tools (the styles) are con- 
nected together, so that when the nut is taken 
off the screw, the tools are raised from the work 
(the wax). As in all screw-cutting lathes, the nut 
can only go into gear when the tool is opposite the 
right part of its work, and hence there is no trouble 
in finding the right spot to commence. The record 
can be stopped and started several times in a revo- 
lution, and will always recommence at the spot 
where it ceased, although, of course, it will only be 
a record of silence, if the speaker does not take up 
his narrative at the same time. The planing tool 
is also fitted to the saddle, and can be instantly 
brought into service. A bell gives notice when the 
cylinder is nearly filled, and if this warning be not 
heeded, the feed ceases soon afterwards. 

Naturally an instrument on which so many minds 
have worked, and which needs such accurate work- 
manship, cannot be cheap. It is an ideal apparatus 
for domestic correspondence, but it will be long 
before it will be sufficiently cheap for that purpose. 
For the present it is confined to business purposes, 
where its use enables a clerk to be dispensed with. 





LARGE EXPLOSIONS AND THEIR 
RADII OF DANGER. 
By Lievrt.-Cotonen J. T. Bucknii1, Late R.E. 
(Continued from page 361.) 

In any comparison between the relative danger 
to life caused by débris, and by atmospheric com- 
pression, when the target is a town or other 
populous place, this difference of area must be 
carefully remembered. Even were the range the 
same, the danger area from projected débris would 
be by far the greater, for the simple reason that 
screening cannot be regarded, the débris being 
thrown to a great height over every obstacle, and 
falling at a high angle. General Abbot, United 
States Engineers, a high authority on cognate 
subjects, belittles the danger from projected débris 
by instancing the small loss of life often re- 
corded in the bombardment of towns during war. 
In such case, however, the inhabitants have time 
to seek refuge in the cellars of houses, and to erect 
bomb-proofs, &c., whereas an accidental explosion 
finds them entirely unprepared and following their 
usual daily pursuits, probably gathered in crowds 
on their streets, and those who are still under some 
roof being also exposed to the more ponderous of 
the missiles. A very simple calculation will show 
that projected débris form a real danger to life 
under such circumstances. 

The area of a man’s body exposed to a missile 
falling at a steep angle is about 2 square feet ; 
the chance of one falling on one man in one acre 
is therefore 2 in 43,560 (the number of square feet 
in an acre); consequently if 20 missiles fall per 
acre, and if 100 men are exposed to them on each 
acre, the chances of a man being hit will be 2 x 20 
x 100, or 4000 in 43,560. At Santander the débris 
fell thickly over a semicircular area of the town, 
having a radius of 880 yards, and this semicircular 
area holds 250 acres. Consequently the chances of 
hitting a man are increased to 4000x250, or 
1,000,000 in 43,560. That is to say, 23 men would 
be struck under such conditions. The area at 
Santander exposed to falling débris was in reality 
very much greater, extending as it did to a radial 
distance of 1540 yards, or a semicircle of 766 acres. 
By inserting this area in the calculation the number 
of probable victims would be increased from 23 to 
70. On the other hand, in a sparsely populated 
area the danger chances from débris decrease in 
direct ratio with the fraction representing the 
number of people per unit of exposed area. Con- 
sequently, when danger points exist in districts 
which, within a radius of at least one mile, are 
sparsely populated, the danger from projected 
débris may probably be altogether disregarded. 

My arguments, however, are intended to support 
the main pleading that populous places should be 
protected by legislation more thoroughly than is 
the case at present. 

Without going into detail as to the quantity and 





quality of explosive at a danger point, our officials 

| refuse to grant a licence for a magazine or other 
| danger building within two miles of any “palace 
or house of residence of Her Majesty, her heirs 
and successors.” 

Surely, therefore, it is also necessary to keep 
ships carrying explosives in quantity, magazines 
(built or floating), and other danger points of the 
kind at a distance of two miles from any city, 
town, or populous place. 

This leads naturally to the question of safe dis- 
tances from varying charges situated at a theoretical 
danger point, and to an examination of the Board 
of Trade Table of Distances which our oflicials 
regard as affording safety beyond them. A little 
consideration will show that the danger distance 
connected with projected débris does not follow 
the same laws as the danger distance from air 
wave, and, further, that the same added per- 
centage to furnish a safe distance will not be 
applicable to the two types of danger. 

In the one, we have a rough projectile driven 
through a resisting medium by an initial force 
which does not vary in its intensity with the weight 
of the charge. In the other we have an air pres- 
sure which does vary roughly with the weight of 
charge. A 5-lb. charge of gun-cotton encased in a 
tin cylinder, one end of which was closed with 
a plug and iron screw bolt, has been noticed by 
the writer to drive the bolt with a tremendous 
velocity into a mud bank on the River Medway. 

The velocity could scarcely have been greater 
had the charge been 1, or 10, or 15 tons of 
gun-cutton. The bolt was well situated for being 
driven. It was in contact with the exterior of the 
gun-cotton. The pressure behind the bolt when 
the 5-lb. of gun-cotton exploded was the maximum 
pressure due to the detonation of this explosive. 
‘The length of barrel (so to speak) is of course much 
shorter with a small than with a large charge, 
because it must vary as some function of the 
flashing distance of the charge, and this again 
must vary as some function of the weight of the 
charge, for any given explosive. 

On the other hand, we know that quick powders 
only require short barrels, and this accounts for 
the high velocity given to the bolt by only 5 lb. of 
gun-cotton, in the instance just cited. We do not 
know the ‘‘length of barrel,” as experiments have 
not been made to determine the flashing distances 
of various charges of various explosives . . . but 
we can be certain that these flashing distances do 
not exceed certain maxima based on the radii of 
spheres whose contents are equal to the volume of 
the heated gases produced by the explosions, after 
expansion to the atmospheric pressure. Our 
inspectors of explosives appear to have somewhat 
vague ideas on this question of flashing distance, if 
one may judge from occasional remarks in their 
annual reports. For instance, in that for 1884 
(signed by Colonel Majendie, Colonel Ford, and 
Major Cundill), when describing the Lydd experi- 
ment, wherein 1 ton of dry gun-cotton packed in tins 
was subjected to a fierce fire of shavings, &c , which 
Sir F. Abel,. F.R.S., himself lighted . . . the 
explosion of the charge occurring so quickly (about 
20 seconds after the ignition of the shavings) that 
Sir Frederick was injured by stones and thrown 
down by the shock . . . the remark is made. . 
‘“‘Tt is useful to note that the range of flash in 
this instance was extremely insignificant, Sir F’. 
Abel, even at the short distance of 30 to 40 yards, 
not having apparently sustained any scorching. 
If the subject had received the smallest considera- 
tion, such a sentence would not have been written, 
because the flash in the case cited must be some- 
thing less than 48 ft. How much less cannot be 
known except by experiment. This limit, how- 
ever, can be found as follows : se 

When a charge is exploded in the open it 18 
expanded (suddenly with high explosives) to 4 
volume which depends on the explosive. [f the 
charge be situated on a horizontal and nearly in- 
compressible surface, it will expand in an increasing 
hemisphere until the pressure is reduced to that 
of the atmosphere. 

Let R be the radius of this hemisphere. Then, 
assuming, in the first place, that nitro-glycerine 1s 
the explosive, . . . inasmuch as one volume of it 
explodes into 1298 volumes of gas, which at the 
temperature of the explosion become 10,400 
volumes, we obtain— 

o* : 4 R32: 1: 10,400 _ 
.ro: R::1: 720,800 
331: 27.5 
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~ Now the specific gravity of nitro-glycerine is 1.6, 


.*, Loubic foot of it weighs 100lb. 
.*, asphere with radius 1.75 ft. will contain 


1 ton (2240 Ib.) of it. 
os 1.703 Be 22:22:30.5 
- R = 48.3 ft. 
Comparing gun-cotton with nitro-glycerine, Hissler 


3: ‘* As the highest nitrated product of cellu- 
Jose (penta nitro) still demands 24.24 parts of 
oxygen for the conversion into carbonic acid of the 
carbon in 100 parts, it is evident that the most ex- 
plosive gun-cotton producible must be inferior in 
explosive power to nitro-glycerine, which contains 
a very slight excess of oxygen.” The limiting hemi- 
sphere of a ton of exploding gun-cotton must, there- 
fore, be somewhat less than 48.3 ft. in radius, and 
the range of flash must be again less than this radius 
—how much less has never been determined. — 

Reverting to the matter of projected débris and 
speaking in general terms, it would appear that a 
few small projectiles may be driven by small ex- 
plosions almost as far as the larger number of pro- 
jectiles by large explosions of the detonatives, and 
consequently that the danger radius, so far as pro- 
jected débris is concerned, must be regarded as 
something independent of the quantity of the 
charge. A large charge destroys and breaks up 
into débris a much larger amount of its material 
environment than does a small charge. Each piece 
is driven with a high velocity in a direction depen- 
dent on its position with reference to the centre of 
the charge at the moment of explosion. 

The actual danger from débris is, therefore, a 
variable which alters with the weight of charge, 
although the danger radius, and consequently the 
danger area, does not (as I think) so alter for any 
given high explosive. Fora lower explosive, like 
gunpowder, the same reasoning would not hold 
unless the powder be so confined that the entire 
charge is converted into its gaseous products before 
the envelope is ruptured. Even in this case the 
resulting pressure would be small as compared with 
that from high explosives, and the range of pro- 
jected débris reduced accordingly. The effects 
from gunpowder explosions are fairly well known, 
and what we want to discover are the laws govern- 
ing the danger radii of modern explosives, or what 
I should like to name the detonatives—the things 
that can be detonated ; just as the term explosive 
is applied to a thing that can be exploded. 

We find victims to falling débris at Santander up 
to a range of 1540 yards from the exploding charge 
of, say, 55,000 Ib. of No. 1 dynamite. What then 
should be the danger radius for 10,0001b.; and what 
for 100,000 lb. ? If 10 per cent. be added to 1540 
to give extreme range of projected débris for a 
charge of 55,000 Ib., I think for the reasons already 
stated that the range so obtained, 1700 yards, may 
be regarded as the extreme danger range of the 
other charges also—viz., 10,000 and 100,000—and 
similarly for any charges of the detonatives ex- 
ceeding, say, 1 ton. 

It does not follow, however, that the actual 
danger is the same for various charges. On the 
contrary, the actual danger varies with the number 
of projectiles, therefore with the amount of suit- 
ably placed material, therefore again with the sur- 
face of the charge, which is proportional to the two- 
thirds power of the weight of the charge. For 
instance, if there were 464 projectiles from the 
explosion of 10,000 Ib. of No. 1 dynamite, it would 
be reasonable to expect 1448 equally dangerous pro- 
Jectiles from a 55,000 lb. charge, and 2154 from a 
100,000 lb. charge. 

_ Assuming that the danger distance for detona- 
tives to be about 1700 yards, the text question to 
settle is the safe distance, and our knowledge of 
mortar fire points to the conclusion that a moderate 
percentage of added distance will insure safety. 
Probably 10 per cent. would be ample, if the ex- 
treme range were known with accuracy. Inasmuch, 
however, as the extreme range is a doubtful quan- 
tity, owing to the results of large explosions, like 
that at Santander, being so badly recorded, it will 
be expedient to add, say, 20 per cent., bringing the 
— danger distance of 1700 yards to a safe 

Istance of 2040 yards, or, say, one nautical mile. 


A Summary, 


1. That projected débris from high explosives 


form a real dan er to life and : : “ 
populated districts. and property in thickly 


the amount of danger, varies as some function of 
the charge, probably as its two-thirds power. 

3. That the danger distance for such projected 
débris does not vary as the charge, and may be 
regarded as a constant . . . perhaps about 1700 
yards for any charge of high explosive from 1 ton 
upwards, and perhaps for smaller charges. 

4, That one nautical mile, say 2000 yards, is a 
safe distance for any accidental explosion, as re- 
gards projected débris. 


CoROLLARY. 
It would therefore appear that no magazine, or 


1 ton or more of high explosive, should be permitted 
within a distance of 2000 yards of any city, town, or 
other populous place. 


(Zo be continued.) 





THE YORKSHIRE COLLEGE, LEEDS. 


EXPERIMENTS IN THE ENGINEERING LABORATORY 
(concluded). : 

Friction Testing Machine.—For some years past 
Professor Goodman’s name has been connected with 
experiments on the friction of axles and lubrication. 
Most of his work has been done ona small ‘‘Tower” 
machine, on which a load of about 1 ton could be 
placed on the bearing. Such a load was, however, 
found to be much too small for many purposes, and, 
moreover, the carrying out of tests in which the 
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venient when dead loads have to be lifted up and 
down by hand. This consideration led Professor 
Goodman to design a friction-testing machine on 
entirely new lines, in which the load is applied by 
a system of levers, and yet the bearing stirrup is 
perfectly free as regards rotation, which is necessary 
in order to allow of the friction being measured. It 
is a perfectly simple matter to load a bearing with 
a lever, but it is a very different matter to load it in 
such a manner that the friction can be measured. 

The diagram and illustrations, Figs. 23 to 25, 
will make the general arrangement of the machine 
quite clear. The journal J on which the bearing 
B rests is a 6-in. steel collar shrunk on to a 4-in. 
hollow axle. The bearing under test fits into the 
stirrup S, which is provided with two knife-edges 
K and R which are in line with the centre of the 
shaft and exactly equidistant from it; by slightly 
rotating the knife-edge R by means of the screw 
and lever A, they can be brought into exact ad- 
justment. The two links L, L are suspended from 
these knife-edges, and are attached io two similar 
knife-edges K,, K, in the crosshead below. From a 
third knife-edge M in the middle of this crosshead, 
the screwed link N is suspended, the lower end of 
which is attached to the system of levers as shown, 
the three knife-edges in the crosshead, as in the 
case of the three centres in the stirrup, being in one 
line, hence the crosshead and stirrup are perfectly 
free to rotate about their own centres, and the pull 
on the two links has no tendency whatever to 





2. That the number of projectiles, and therefore 
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the bearing is measured by the moment of the 
weight W about the centre of the axle. 
When the machine is running the friction on the 
bearing tends to carry the stirrup and arm round 
out of the horizontal ; it is brought back to the 
horizontal position by adjusting the position of the . 
weight W}; the arm C is graduated to read off 
direct the frictional resistance on the surface of 
the axle. In order to compensate for any error in 
the adjustment of the stirrup, the machine is made 
to run in both directions for each test, the mean of 
the two friction readings being taken. To avoid 
| the use of two graduated arms and movable weights, 





danger building, in which high explosives are stored; a deadweight is hung on the balance-weight arm 
and no vessel, railway truck, or carriage containing |D when the machine is running backwards; the 


zero position of the weight W is then at the reverse 
end of the scale. A small pointer P attached 
to the balance- weight arm serves to indicate 
when the stirrup arm is perfectly horizontal, 
which it is necessary to attend to when taking 
a reading of the friction. A thermometer T 
is placed in a hole in the bearing with its bulb 
about } in. from the surface, in order to register the 
temperature of the bearing ; a little oil placed in 
this hole serves to make contact between the bulb 
and the metal. Mercury is better, but it amalga- 
mates with the metal and damages the bearing. A 
water supply E is laid on so that either hot or cold 
water can be circulated through the centre of the 
axle in order to keep the temperature of the bear- 
ing the same throughout a test. This is, of course, 
a purely artificial method of cooling, but for test- 
ing purposes it is absolutely essential that only two 








cause rotation of the stirrup. The friction on 





quantities shall vary in any one experiment. Hence 


load has to be frequently varied is extremely incon- | when finding the variation of the friction with 
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varying loads the temperature must be kept con 
stant ; in some cases a variation of 10 deg. Fahr. in 
the temperature will make 100 per cent. error in 
the friction results, 

The main axle of the machine is mounted on 
large massive friction rollers F, not to reduce the 
friction, but to prevent any local heating of the 
machine from affecting the temperature of the test 
axle when temperature tests are being made. In 
order to keep the test axle in its proper position 
longitudinally, a ball collar bearing is used, a ball 
bearing being chosen on account of its security 
from heating. The test bearing is lubricated by 
either‘an oil bath or a meagrely oiled ; in the 
latter case the pad is accurately weighed and the 
quantity of oil also’'weighed, and the pad pressed 
evenly against the axle by means of a spring. Very 
great care has to be taken to insure that the lubri- 
cation is precisely the same in all cases. 

The machine is usually’ driven by a belt when 
low speed teats are being made, but for high speeds 
the electric motor shown in’ Fig. 25 is always used. 
The motor is constructed to run at 2000°revolu- 
tions per minute, i.e., 3140 ft. surface speed on 
the bearing, but it is very rarely necessary to run 
it at more than 1500 revolutions per minute, for 
only the highest quality of antifriction metals will 
stand such speeds under heavy loads. A sulphuric 
acid and water resistance is introduced into the 
main circuit for regulating the speed. With a little 
care in the adjustment the motor can be kept run- 
ning for hours tcgethcr without varying more than 
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Fig.28. Surface Speed 34 Feet per minute 
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(For Description, see Page 457.) 


DRIVEN LADDER DREDGER, VARILLA SYSTEM. 
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10 revolutions on either side of the mean when 

oe at 1500 per minute. The maximum load 

“ can be applied by the lever system is 10 tons, 
ut it can be easily increased if it should ever be 

required. 

Rg the bearing itself special cast-iron shells are 

th eae which the antifriction alloy is poured ; 
© Dearings are thereby made to exactly the same 











area. After casting, the bearings are bored out na 
special machine made forthe purpose, which makes 
them all of exactly the same thickness and brings 
the wearing surface dead true with the outside of 
the shell. A standard drill of special construction 
is used for drilling the thermometer hole, so that 
the bulb is always at the same distance from the 
wearing surface. The temperature at which the 








metal is poured is measured by a Le Chatelier 
pyrometer. Experiments are now proceeding to 
show the effects of pouring the metal at too high 
or too low a temperature. 

After boring out the bearing it is put in the 
machine and the electric motor coupled up; then 
after a few hours’ runuing at a high speed and a 
load of about 1000 Ib. per square inch, the bearing 
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is found to havea beautiful wearing surface all over; 
it is, however, not ina fit state to test until it has 
been allowed to run for about two days at approxi- 
mately the same speed, pressure, and temperature 
at which it will be tested. Careful observations of 
the friction have to be taken at intervals to see 
whether it is constant or not. If found to be 
gradually improving, the machine is allowed to run 
until the friction does become constant. Professor 
Goodman, after about 13 years’ experience in fric- 
tion tests, says that he is constantly learning fresh 
points, and knows of no other experimental work 
that is so extremely difficult to satisfactorily carry 
out. 

Amongst other friction researches that Professor 
Goodman now has in hand is a long series of anti- 
friction alloys, the body of the metal being the 
same in all cases, the only difference in the alloys 
being } of 1 per cent., i.e., one part in 400, of 
other metals. Small as this quantity may appear, 
yet it makes a huge difference in the friction ; in 
some cases the friction is more than twice as high 
as in others, but further details of the tests must 
be left over until the research is complete. 

We give in Figs. 26 to 30 a few typical curves 
showing the sort of results that are obtained on a 
friction machine of this Kind. Fig. 26 is interesting 
as showing how an antifriction metal behaves as 
regards rise of temperature when running at exces- 
sive speeds and loads ; such metals ultimately fail 
by melting out of their shells or by spreading later- 
ally, an example of which is seen in Fig. 27. Tests 
which simply measure the rise of temperature as 
the time proceeds are, however, extremely unreli- 
able. The results obtained on a day when the air 
is moist are totally different from those obtained 
when the air is dry. They are, however, often 
resorted to by novices as being the easiest to carry 
out, but old hands fight shy of them, knowing the 
many pitfalls that surround such tests. ‘‘ Fools 
will rush where,” &c. 

We understand that an automatic recorder is 
now being fitted to the machine just described, in 
order to study the effects of sudden loads on bear- 


ings, such as occur in connecting-rods, rocking | 


shafts, &c. 





THE BRITISH ASSOCIATION. 
(Continued from page 424.) 


Two other papers were taken on Friday, Sep- | 


tember 18, namely, a contribution on 


HystTERESIS 
in a revolving magnetic field, by Professor Fleming, 
R. Beattie, and R. C. Clinker, and a contribution 
by Mr. W. G. Walker on 


Street Licutine By ELecrricirty. 

At the conclusion of the reading of the latter 
paper, the sitting was brought to a close for the 
day. 

Armour AND Heavy ORDNANCE. 


The first paper taken in Section G on Tuesday, | 
September 23, was a contribution by Captain | 


Jaques, of New York, entitled ‘‘Armour and 
Heavy Ordnance ; Recent Developments and 
Standards.” The author stated that the United 
States (the Carnegie Steel Company, Limited) and 
Germany (Krupp) have produced armour fully 
15 per cent., if not 20 per cent., better than the 
best plain steel Harveyised armour that Great 
Britain has placed upon her battleships ; although 
one is handicapped in making thorough comparison 
so long as England continues to determine the 
value of her battleship armour by firing 6-in. soft 
Holtzer shells against 6-in. plates at velocities 
below 2000 foot-seconds. In making a comparison 
of the tests the author had cited, the fact that the 
German and French plates were experimental was 
not to be lost sight of. They were made to secure 
the greatest resistance possible, whereas those of 
the United States were service plates representing 
hundreds of tons of armour from which the 
inspectors had selected what they considered were 
the poorest of the lot. A summary of recent ad- 
vances, the author said, would include the cheapen- 
ing and more extensive use of nickel, the substitu- 
tion of the hydraulic forging press for hammers 
and rolls, better means of removing scale, simplifi- 
cation of the methods and more uniform results of 
supercarburisation, utilisation of the valuable sub- 
forging process (now required for all United States 
armour), improved facilities for hardening, and 
improvements in the machines and tools for shap- 








ing and finishing. While in the United States, the 
paper continued, the increased resistance of armour 
had determined the authorities to retain the higher 
calibres of heavy ordnance, the Navy Department 
having ordered 13-in. breechloading rifles for 
battleships, and the War Department having com- 
menced a type gun of 16-in. calibre (both adhering 
to the forged hooped type), Great Britain still kept 
the 12-in. as her limit, and continued the radical 
departure to wire construction made by Dr. Ander- 
son when he became Director-General, and so suc- 
cessfully carried out by him. France adhered to 
types containing too many parts, and Germany was 
satisfied to possess a large number, of comparatively 
low ballistic powers. No matter, the author said, 
which type, hooped or wire, is adhered to, im- 
proved armour and projectiles must be met by 
greater energies, which involved higher pressures, 
shorter guns (for utility), and stronger material. 
That this last was to be obtained in the United 
States was evident from the following requisites in 
a 3-in. test-piece for nickel steel tubes for cannon 
of 8-in. calibre and over : 


Tensile strength 90,000 lb. per sq. in. 
Elastic limit ... 56, ” ” 
Elongation 20 per cent. 


Contraction of area... —.. 40 
Equally favourable progress had been made with 
projectiles, but as yet very few truly competitive 
results were at hand. The uncertainty of their 
relative value still caused a very large unknown 
quantity in the valuation of armour comparisons. 
In conclusion the author stated that we may count, 
at least in the United States, as commercial com- 
modities, armour having a resistance 10 per cent. 
better than the best of last year ; heavy ordnance 
giving service velocities of 200 foot-seconds higher, 
and armour-piercing projectiles, that to be accepted 
must perforate a thickness of nickel steel carburised 
armour equal to their calibre. 
There was no discussion on this paper. 


A SpHERICAL BALANCED VALVE. 


A paper by Mr. J. Casey, entitled ‘“‘A New 
Spherical Balanced Valve for all Pressures,” was 
next read by the author. The valve referred to 
was illustrated by diagrams hung on the wall. 
Some of these we reproduce in Figs. ly 2, 3, 
and 4 on the present page. The author referred 
to objectionable features in existing forms of 
valves, namely, clatter when steam is admitted, 
valve spindles getting broken, want of means of 
shutting off steam when spindles are broken, stick- 
ing through expansion and contraction or corrosion, 
want of balance, want of means for draining off 
water, and consequent rupture of pipes through 
water hammer. 

The author submitted that the valve which formed 
the subject of the paper was balanced under any 
pressure. The valve forms a complete sphere, 
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having openings at right angles to each other, and 
working in an adjustable seating. The arrangement 
is such that the pressures are balanced, and friction 
is reduced to a minimum. The sphere is fitted 
into a valve-box, sometimes made in two parts 
for convenience in adjusting the sphere and 


sure. Suitable openings are formed in the valve. 
box corresponding with those in the globe or sphere 
so that when the latter is turned by its spindle to 
the required position, the valve may be either 
opened or closed to the passage of steam, water, or 
other fluid. The globe is perforated with a small 
passage corresponding to a similar passage in the 
valve casing, and when these openings coincide an 
water resulting from condensation is allowed rd 
escape. When being opened the valve does not 
require to be withdrawn from its seating. The 
steam gains access to the space between the ball 
and the casing, so that the pressure upon the inner 
and outer surfacesis the same. In order to equalise 
the pressure on the segments or seatings, a passage 
is formed in the ring. The space above the ring is 
in communication with the passage by means of an 
opening formed in the casting. A spring is used to 
keep the adjustable ring down on the ball at any 
required pressure. The same principle is applied 
to hydraulic valves as to the steam valve, but there 
are some modifications in detail. The advantage is 
claimed that no grit can get between the valve and 
seatings. 

In an interesting appendix the author gave results 
of experiments and tests made, and a list of acci- 
dents that had occurred through water in pipes, &e. 

In the discussion which followed the reading of 
the paper, Sir Frederick Bramwell gave particulars 
of his experience in connection with the safety 
valves of the Thunderer after the well-remembered 
and disastrous explosion of some years ago. He 
said that the safety valve was taken off, and fitted 
to one of the Portsmouth Dockyard boilers, but 
would not blow off until a pressure of 60 1b. was 
reached—showing that it had set—but when once 
it had lifted it would lift again. If, however, it 
were allowed to get cold, it would again become set. 
At the Crossness pumping station there was a pipe 
connecting two boilers, and having a dip in it. At 
the lowest point there was an automatic drain 
valve, which, we gathered from what Sir Frederick 
said, did not act. Steam was raised, and the water 
ramming met the bend and broke the pipe. The 
speaker did not see any particular value in the 
present valve being made spherical in form. 

Professor Hele-Shaw said he did not gather from 
the drawings on the wall that the valve was intended 
to be used as a safety valve, and he did not under- 
stand from the paper that the author proposed using 
itforthat purpose. The diagram showed, however, 
that it could be pushed off its seat by overcoming the 
resistance of a spring, and when the water that had 
to be released had escaped, the sphere would resume 
its former position. The valve was, therefore, 
balanced, not by steam, as was usual with equili- 
brium valves, but by a spring, and this the Professor 
looked upon as a valuable invention. He questioned, 
however, whether the design was not an expensive 
one to carry out. There was a large quantity of gun- 
metal, and the turning of a sphere was in any case 
not a cheap operation. In this sphere, however, 
there were openings in the shape of grids, and any 
mechanic would recognise how this fact would add 
to the difficulty of turning. 

The author, in reply, said that the sphere was 
used because it was a shape that would not stick. 
In regard to cost, the price paid for a cast-iron 
sphere of 3 ft. 10 in. diameter was 50/. a ton. 
This was for an opening ina bulkhead. There was, 
however, no trouble in turning up the smaller 
spheres for steam valves. 


ENGINEERING LABORATORY APPLIANCES. 


A paper by Professor Hele-Shaw, on ‘‘Engineer- 
ing Laboratory Appliances,” was next on the list. 
A number of diagrams illustrating certain apparatus 
used at the Technical College at Liverpool were 
hung upon the wall, and these the Professor de- 
scribed. Without the aid of illustrations, which we 
have not time to prepare, it would be impossible to 
deal with this subject in an adequate manner. We 
have less regret on this account, as we propose re- 
turning to the subject at an early date. It should 
be stated that the discourse was introductory to 4 
reception which was held in the Walker Engneer- 
ing Laboratories at University College that after- 
noon. By means of models and the diagrams re- 
ferred to, the author gave a very clear explanation 
of the principles of Froude’s dynamometer break, 
one of which is fitted to the experimental engine at 
the college. The speaker explained how power 
is absorbed by the breaking up of the vortex rings 





its seatings, the arrangement being designed to 
allow for contraction and expansion under pres-' chambered disc working against a fixe 


within the machine by the action of a revolving 
d dise of 












































* By ‘steam supplied” is meant the steam to the cylinders plus the steam to jackete. 


the jackets. 














ccmplete adiabatic expansion and no ccmpression, the lower limit of temperature being 100 deg. Fahr. 


similar construction, the water being supplied 
from the centre to make up waste. A novelty 
the Professor had introduced was to start 
the vortices mechanically, so that records might 
be obtained at any speed. The way this was done 
was by shooting the water into the chambers 
under pressure tangentially, the vortex rings thus 
being initially made by artificial means. The 
machine is new also in respect of being a single 
break, but balanced in a manner which was de- 
scribed. The autographic recording apparatus has 
points of interest which cannot be dealt with here, 
for reasons already stated. 
tion of Professor Hele-Shaw’s sphere integration, 
with which our readers are acquainted, and gives a 
diagram which is proportional not to the speed of 
the engine, but to the work done. The speaker 
said the break referred to did all the work 
required at the laboratory, and he was glad to be 
able to pay a tribute to the memory of the late Mr. 
Froude, who originated it. The more he knew of 
the work of that great investigator, the more he 
appreciated his genius. 

Attention was also called to a dynamometer cup 
with doubie springs to prevent back-lash, and the 
precautions taken for draining engine jackets were 
dwelt upon. In view of our intention to return to 
the subject, a brief enumeration of some of the 
other features will suffice for the present. They 
included tanks for measuring the water contained 
in steam jackets. A separate tank in which the 
water from these drain tanks may be checked. A 
new special tank for the exact calibration of feed 
water supply and working in connection with the 
injector supplying water to the boiler. A special 
arrangement for checking and graduating indicator 
Springs, and a method of more conveniently taking 
indicator diagrams. Among other features touched 
upon may be mentioned an automatic means of 
making crank effort diagrams upon smoked glass, so 
that the result was at once available for lantern 
projection; a simple arrangement for indicating 
the torsional rigidity of shafts; aud a simple form 
of gauge for measuring the deflection of beams 
when in the testing machine. 

Professor Hele-Shaw had also placed on the wall 
a sheet of the results of’ tests made with the ex- 
perimental engine at the Walker Laboratory. The 
records are of value, as they represent average prac- 
tice, no effort being made to get remarkable results. 
Although the Table is somewhat voluminous to be 
included in a report of this nature, we reproduce it, as 
it is only by a comparison of accumulated data that 
one can hope to arrive at a just estimate of what 
should be reached in the performance of a steam 
engine. The Table annexed, being prepared from 
data obtained under favourable conditions for 
observation and record, should prove a valuable 
addition to knowledge. 

The lecture was excellent. Of course the proper 
hd to bring a subject before a technical or scien- 
tific gathering is by reading a paper, and not by 
means of a discourse or lecture. In cases where 
apparatus or models have to be explained, how- 
ever, the lecture method has undoubted advantages 


—providing alw it i 2 
In the art g always it is followed by one practised 


of speaking, and completely familiar with 


It includes an applica- 


his subject. When, however, the ambitious ama- 
teur, abandoning the safe trammels of his manu- 
script, plunges into the maze of unaccustomed 
oratory—with all its doublings, twistings, deviations, 
repetitions, pauses, splutterings and mutterings— 
Section G grows weary, and wonders for what 
wise purpose it, or the speaker, was created. 

The discussion on Professor Hele-Shaw’s dis- 
course was opened by the President, who referred 
to the great advantages engineering students enjoy 
in modern times. Some engineers etill practising, 
he said, look back through rather a long vista to 
the days of their education ; and it was with feelings 
of admiration, not unmixed with envy, that they 
saw those of a later generation having heaped upon 
them opportunities for studying the scientific bases 
of their profession such as had been eo ably repre- 
sented by the Professor’s discourse. On engineers 
a great part of the struggle with foreign competition 
would fall, and it was of the greatest importance 
that they should be well armed for the fight. He 
called on Professor Perry to speak on the subject. 

Professor Perry said that so far as the apparatus 
referred to by the author was concerned, he would 
have preferred to have discussed it on the follow- 
ing day, which would be after he had seen it that 
afternoon, for there were points which he did not 
quite grasp. He concluded that the President had 
called upon him because he, the speaker, was 
known to hold views sometimes not considered 
orthodox on the question of technical education. 
The stock of principles a successful engineer need 
know might be few, but he must have a working 
knowledge of them, that is, he must know them 
thoroughly. There was danger that a professor of 
engineering might be carried away by his own 
enthusiasm for knowledge and provide apparatus 
too advanced. One learned professor, the speaker 
said, had had constructed a most elaborate experi- 
mental engine for his laboratory. All manner of 
scientific changes could be rung upon it, but it 
was only used once, as only the learned professor 
himself, or a very gifted demonstrator, was equal 
to the task of explaining its many ramifications. 
He did not mean to say that the apparatus then 
before the meeting was of this nature, but he 
certainly envied Professor Hele-Shaw some of the 
advanced appliances he possessed for the education 
of himself and the training of a senior demon- 
strator. The speaker had at present only pupils 
in the elementary branch of engineering science, 
but he would probably have more advanced students 
later on. His laboratory engine had but a single 
cylinder, and was not a very efficient machine ; the 
dynamometer also was not very accurate. But 
whatever the limitations of the educational appara- 
tus were, they were known, and one of the most 
important things for an engineer to learn were the 
limitations within which he had to work. Another 
point he would impress was the desirability of the 
student calibrating his own instruments, for the 
reason just stated, and also that he might get im- 
pressed upon him the principles involved in the 
apparatus and its uses. 

Professor Hudson Beare, like Professor Perry, 
would have preferred to postpone his criticism of 








the apparatus until the next day, when he would 


t By ‘‘ water discharged” is meant the water discharged in the hotwell plus the water from 
t By “theoretical steam per indicated horse-power per hcur” is meant the pounds of steam theoretically necessary at the given boiler presture, assuming 
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RESULTS OF TRIALS ON THE EXPERIMENTAL ENGINE, UNIVERSITY COLLEGE, LIVERPOOL. 
Triats Conpvotep By S. Dunxeruey, M. Sc., A.M.I1.C.E. 
f bey a | Triple Jacketed | Compound Unjackcted “ k ey ¢ j ahi = Coymekete | Single Single 
diticns .. . ‘iss | Jackete njacketed | 2 Upjacketed | Jacketed - 
Con \ Unjacketed Condensing. Cor dentirg. Condensing. Condensing. | Condensing. me... Condensing, Condensing. 
eI 
a ) { ) i | 1 | ! gp 
Boiler pressure (gauge) -. -- «2 «. ——.. 156.75) 188 | 125.6 | 87.6 | 149.2 | 182.6 | 89.1 |123.5 _ \100.88| 79.7 66.9 |104.75| 100.8 | 51 72| 50.35| £0.7 | 47.5 | 50.8 | 49.5 | 51.3 | 49.81 
Admission pressure to high-pressure cylinder (above | | } | | } } | 
atmosphere) we oo oe s ..|L87.7 | 129.1 | 117.5 | 85.7 | 133.7 | 123.6 | 89.0 |110.4 99.0 | 97.6 | 75.8 63.38 | 94.7 96.9] 49.0 47.25) 48.15 47.5 44.68) 45.9 48.2 | 45,81 
Condenser pressure (absolute) .. | 214) .. | 18 | 207 .. | 1.78) 1.8] 205) 1.85 .. | 28) .. | 15) .. | .. 1.68 .. | . | .. | 16| 1.7 
Duration in minutes e ee -.| 149 85 139 | 1386 89 187 | 127] 134; 139; 81 | 187 89 142 (84 73 141; 81 | 145; 72 142 | 136; 79 
Revolutions per minute .. ../ 117.8 | 128.5 | 117.7 | 117 | 126.2 | 128.2 124.9 |101.3 | 96.8 | 96.12) 90.4 | 81.3 | 129 | 102.7 /110.1 109.6 | 86.7 | 96.6 89.1 | 87.9 93.98) 93.7 
Icdicated horse-power .. . | 53.72 | 18.58 83.41 | 81.2 | 89.81 |109.02) 95.31) 55.45) 49.63, 49.16) 37.92 28.38) 57.73 68.21) 72.87 68.83) 42.56) 49.13; 39.46) 38.25) 43.71) 48 59 
Steam to cylinders per hour 1651 1854 | 1711 | 1660 | 1511 | 1750 | 1720 | 1€01 | 1558 | 1456 | 1249 | 1105 | 1485 1317 | 1886 1955 | 1579 | £832 | 1884 | 1871 | 1781 | 1784 
Hotwell discharge per hour 1549 | 1810 | 1615 | 1650 | 1456 | 1710 | 1610 | 1536 | 1476 | 1448 | 1228 1832 | 1895 1289) 1780 1931 | oe 18€4 | 1835 | 1760 | 1688 
Steam to jackets per hour an ae oo | o- | 147] 188] 195] .. o vs wo '| os | DO} 60] .. me sat els e -- | 834] 40 
Coal per hour oe es oe oo * ..| 282 | 297 | 302.1) 328 | 305.7 | 324 343.5 {313.5 (259.5 311 |; 245 159] 266 260 |:09.2 298 | 274 334.6 281.5 | 805.5 | £90 | 291 
Equivalent water evaporated from and at 212 deg. | | | | 
Fahr. per pound ofcoal —.. e ee - | 7.14 | 7.62 | 6.88 | 6.2 | 6.67 | 7.31 6.74) 6,23) 7.3 570) 6.17 7.06) 7.27 6.84) 7.37 7.89 6.9] 6.56 7.8) 7.35) 7.52) 7.51 
Steam supplied per indicated horse - power per | | | | | | 
hour* oe oe oe oe es 6 - | 19.15 | 18.80 £0.55 | £0.45 | 18.46 / 17.70 20.10) 23.9 | 31.4 | 29.6 | 82.9 39.00, 27.6 | 24.16] 25.85) 28.42) 27.10. 37.25 48.0 | 49.0 | 41.5 | 41.8 
Water discharged per indicated horee-power per | | | | | | | | | 
hourt «. es we we we wesw | 18,42 | 18.83 | 19.88 | £0.85 | 17.88 | 17.88 18 OF] 27.72) £0.72) 29.14) 824 | 36.40) 26.10) 23.71} 24.16) 98.10) .. 47.20; 48.0 | 41.1 | 39.45 
Theoretical steam per indicated horse-power per | | | | | | | | | | | | 
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have seen it at work. He also referred to the 
danger of laboratory apparatus becoming so ela- 
borate as not to represent any thing that would 
be seen in actual life ; but, nevertheless, something 
more was wanted than a reproduction of shop 
practice. The college was supposed to be the 
place where future heads of the profession were 
fitted for the work they would have to do as 
leaders and originators, and therefore a certain 
elaboration was necessary. He wished to exclaim, 
however, against the large sums of money spent 
on costly and intricate apparatus that was being 
provided for polytechnics where working men went 
for evening classes. Putting other considerations 
on one side, the Professor said that there was not 
even time for the use of the apparatus on which 
such large sums of public money were spent. We 
were being told a great deal at the present day 
about the stress of foreign competitton, and how 
Germany was driving us out of the world’s 
markets. The Professor did not agree that 
matters were as bad as they were often made to 
seem, but undoubtedly the German manufac- 
turerer had met with success in many directions, 
and that, he considered, was largely due to their 
recognition, in Germany of the fact that the leaders 
should be men thoroughly educated. The policy 
of insisting that a man who had to shovel dirt into 
a wheelbarrow all day should be able to make a 
chemical analysis of that dirt, carried absurdity on 
its face. 

Mr. 8. Dunkerley, lately Professor Hele-Shaw’s 
principal assistant, and who had superintended the 
tests given in the Table we here reproduce, when 
called upon by the President to speak, said that 
he did not see there was much for him to say, 
unless he were to criticise his own work. He 
would not, however, discues the results of the 
trials, as the conditions of working were different, 
anda fair comparison could not therefore be made ; 
but still guidance was given as to what might be 
expected when working in the manner designated 
in the columns respectively. He wished to ex- 
plain that they have not gone to — pres- 
sures than those mentioned in the Table, as the 
boiler was found to be not in good condition, and 
for that reason the coal per indicated horse-power 
was not given. Next year there would be a more 
efficient boiler, by means of which the scope of the 
inquiry could be extended. 

Professor Schréter, of Munich, being invited to 
speak by the President, said that having himself 
charge of an engineering laboratory, he was able to 
appreciate the value of the apparatus dealt with, 
and the masterly manner in which the subject was 
handled by the lecturer. It was not without envy 
that he regarded Professor Hele -Shaw’s oppor- 
tunities of fitting out his laboratory. In Germany 
they had been in the habit of giving education a 
theoretical turn, and it was only lately that the 
practical side of the question had been afforded 
greater prominence, and they were fitting their poly- 
technics with apparatus suitable for the purpose. 
He agreed that the elaborate apparatus, to which 
reference had been made, was more fitted for 
advanced students than for those who had less 





time for following up the more intricate branches 
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of the subject. He wished to take that oppor- 
tunity, as a foreign delegate, of thanking the British 
Association for what he referred to as their 
generous hospitality in inviting him to take part in 
the present meeting. 

Professor Ritter, of Zurich, wished also to echo 
the remarks of Professor Schréter, and he assured 
the meeting that he would go back to Switzerland 
with a still higher appreciation than ever of the 
good work being done in England to advance the 
cause of applied science. 

Professor Merrivale referred to the fact that at 
the Liverpool College, practical work was done in 
the testing department, and he would have been 
glad to see the same course followed at Newcastle. 
There was one danger which had to be met in the 
case of imparting technical education ; it was that 
men might be made too theoretical for the practical 
work in the world, that a good foreman might be 
spoilt to make a thirty-shillings-a-week demon- 
strator. He dwelt on the desirability of foreign 
languages forming part of the course at technical 
colleges. 

Professor Hele-Shaw, in replying to the dis- 
cussion, said that, in regard to the apparatus being 
too elaborate, that shown was only intended for 
advanced students; but they had tests suited for 
the capacities of those engaged in each of the three 
years of the course. The principle followed was 
that, until a student had gone through a course of 
thorough training for accuracy of work, he was not 
allowed to to the more advanced apparatus, 
and no student entered the class for advanced steam 
engine practice until the third year. In regard to 
the night classes, which were a feature at University 
College, up to recently, the tendency had been to 
confine them more nearly to popular lectures. A 
change, however, had been made, and they only 
took men who were proved ‘o be capable of follow- 
ing more advanced work. These classes were much 
appreciated by those who wished to improve them- 
selves in the more scientific branches of the calling 
they followed, and amongst those who attended 
they had many in responsible positions, including 
sea-going engineers holding first-class certificates. 
Reference had been made to the making of public 
tests. The testing machine at the Walker Labora- 


tory was used for this purpose, but discrimination 
was exercised. They did not, for instance, compete 
with the testing machine of the Dock Board, which 
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could be hired for 30s. an hour, and aman might 
break as many test-pieces as he could in the time. 
These tests were useful for such purposes as meet- 
ing the requirements of the Board of Trade, &c., 
and might be described as having a purely com- 
mercial aspect. But if special tests were required, 
involving a certain line of investigation, and 
forming a part of an inquiry bearing a scientific 
character, they were glad to undertake them. He 
had been asked about holding wire rope for testing. 
This he had found a most difficult problem ; in 
fact, they had not been able to devise a satisfactory 
clip for the purpose. In regard to Professor 
Merrivale’s further remark, he thought that if a 
potential foreman were spoiled by a technical course, 
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such as they gave at University College, there was 
not much potential foreman in the original man to 
spoil. 

in this discussion, Section G was, perhaps, seen 
at its best during the Liverpool meeting ; but it 1s 
to be regretted that the matter was so largely con- 
fined to the professors. They talked most sensibly, 
as we think all our readers will agree, but after all 
they only represent the producers of young engl 
neers ; we should have liked to hear somethiog 
from the users of the article. It is said by many 
that technical education is less successful in this 
country than it should be because the heads of 
works give so little encouragement, seldom employ- 
ing those technically educated, or at any rate not 
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offering salaries adequate to the sunken capital of 
time and labour which is entailed by a college 
course. It would appear at first that this is proof 
that the technically educated are not needed—that 
the unfailing touchstone of supply and demand is 
against them. It may be, however, that the em- 
ployers themselves want educating — that they 
refuse to make a small present sacrifice in order to 
obtain a greater and lasting gain. On the other 
hand, the average student may not be quite suit- 
able for practical work — perhaps a little too 
bumptious. The question is now being considered 
in these pages, and we will not anticipate what may 
be more fitly said in another column; but we 
make these remarks here because it seems to us 
that Section G of the British Association could not 
employ itself on work more fully within its pro- 
vince than in setting apart one day of a session for 
4 set discussion on technical education. The busi- 
7 would have to be organised, and efforts made 
= ring in all classes interested or conversant with 
the subject —professors, employers, students, &c.— 
into the arena, That would entail some extra 
work for the secretariat, but honours bring respon- 
sibilities, Moreover, it would be hard to find one 
ns whom the task would more appropriately devolve 

an the successor of Professor Kennedy and the 
ged of Section G of the British Association for 

e Advancement of Science. 


Cotour Printine. 


The next item on the a 
genda was a paper b 
Mr. T. Cond, entitled, ‘‘ Development of the Are 
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of Printing in Colours.” This was another popular 
discourse, but the remarks we have previously 
made on amateur oratory do not apply here. Mr. 
Cond is fluent of speech, has an unruffled delivery, 
and a platform presence which is delightful. His 
description of the manner in which coloured prints 
are made was entirely satisfactory from the popular 
lecture point of view, but where ‘‘ mechanical 
science ” came in it would be difficult tosay. After 
all, Section G should be something more than Penny 
Readings. It should be stated, however, in justice 
to Mr. Cond, that he brought the subject before 
the section in response to an official invitation, and 
the vote of thanks which was awarded to him was 
thoroughly deserved. 


EXPANDED METAL. 


The last paper taken on this day, Tuesday, was a 
contribution by Mr. J. F. Golding (not Mr. Tarry, 
as stated in the Journal) on ‘“‘ The New Expanded 
Metal.” Our readers are already acquainted with 
the old ‘‘expanded metal,” we having illustrated 
and described the machine which the author 
devised for its production some time ago. Since 
then Mr. Golding has entirely re-designed his 
apparatus, which is now greatly superior to that 
originally produced. In his paper he stated that 
however ingenious the original machine for slitting 
or shearing metal may have been, it was soon found 
that it required improvement or extension. It was 
only capable of dealing with sheets up to 7, in. thick, 
so that the use of the product was almost wholly 
restricted to ‘‘lathing ” for plastering. We shall 
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not here attempt a complete dercription of the action 
of the new machine, a task which would be hopeless 
without the aid of diagrams, which were shown at 
the meeting. In fact, the mechanism is remarkably 
intricate. Mr. Golding quoted the statement of 
an American gentleman, who said that ‘‘ any one 
who could explain the machine must be a much 
cleverer fellow:than he who invented it.” Perhaps 
he might have added that the man who could 
understand the explanation would be cleve: er than 
either. We hope shortly to produce the illustra- 
tions, and then test our own cleverness, as well as 
that of our readers. We may here, however, 
appropriately quote some of the outline charac- 
teristics of the new process without going into 
mechanical details. 

The old machine would only operate on thin 
sheets, because its construction necessitated cutters 
which would not stand the strain required fur 
heavy sheets. The new design is a large shear- 
ing machine, having one lower stationary blade, 
and a top blade, or series of blades, with cor- 
rugations representing half the sizes of the meshes 
longitudinally. There are also mcans for feeding 
the metal forward to the cutters and shifting 
it sideways between every stroke. It will (unlike 
the old machine) produce any size of mesh by 
changing the upper corrugated cutters, and the 
width of the ‘‘strands” may be increased or 
diminished while the machine is in action. In the 


old machine the mesh was made by drawiog the 
sheet out after the slit was made, but in the new 
design the expansion is prcduced by etretching the 
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strands as they are cut away from the plate, so that 
the finished article is of the same length as the 
original strip of plate, whilst it is naturally greatly 
increased in width. For instance, a sheet of steel, 
say, 8 ft. long by 6 in. wide, can be converted into 
expanded metal still 8 ft. long, but 6 ft. wide, or 
even more. The new arrangement is also prefer- 
able to the old in securing perfect alignment as to 
strands (we retain the author’s phrasing) and perfect 
squareness and regularity of the finished steel 
throughout. 

We shall not at present say much about the uses 
quoted to which the expanded metal has been put 
since the improved machine has been introduced, 
but will give some extracts, bearing generally on 
the principle, which the author quoted from a report 
by Messrs. Fowler and Baker. Referring to con- 
crete slabs, the report says, ‘‘that the use of 
expanded metal in the case of the 3 ft. 6 in. span 
increases the strength of a flat concrete slab from 
six to eight times the strength for carrying a 
uniform load that it would have if made without 
‘ expanded metal ;’ and in the case of the 6 ft. 6in. 
span the strength is increased to 10 and 11 times.” 

The author showed examples of the new process 
in steel, brass, and aluminium. These appeared to 
bear out the claims made for it, and it will doubtless 
take an important place as an article of manu- 
facture. 

Sir Frederick Bramwell referred to the machine 
as a most ingenious mechanical appliance, and the 
product as a valuable addition to the manufacture 
of metal articles. Sir Frederick also gave a supple- 
mental explanation of the mechanism of the machine 
by way of proving that the author was capable of 
describing as well as of inventing it. 

Sir Douglas Fox asked what was the effect on the 
physical properties of the metal strands due to the 
stretching they underwent in the process. 

The author, in reply, said the effect was, of 
course, to reduce the ductility of the steel, and 
increase its stiffaess, as it was stretched beyond its 
elastic limit, say, 10 or 12 per cent. 


Votre or THANKS TO THE PRESIDENT. 

This was the last paper read on Tuesday, which, 
it will be seen, proved to be avery busy day in the 
section. As Sir Douglas Fox was not to be present 
on the following day, which was the last of the 
session, a vote of thanks to him for presiding was 
proposed by Sir Frederick Bramwell, seconded by 
Professor Vernon Harcourt, and duly carried. 

In returning thanks, the President referred to 
the good work done by the secretaries of the 
section, Messrs. Conrad Cooke, S. Dunkerley, and 
W. Bayley Marshall, and especially to the labours 
of the recorder, Professor T. Hudson Beare. 

The section then adjourned. 


Wreck Ralsine. 

Wednesday, September 23, was the last day on 
which Section G met. Professor Vernon-Harcourt 
occupied the chair. There were two papers down 
for reading on this day. The first, by Mr. J. 
Bell, on ‘‘ Wreck Raising,” gave a description of 
the pontoons and other appliances for this purpose 
which have been devised under the auspices of the 
Liverpool Steam Tug Company and the Salvage 
Appliances Syndicate, of 44, Chapel-street, Liver- 
pool. We have already fully illustrated and de- 
scribed this apparatus in former issues*. A short 
discussion followed the reading of this paper. 

Professor Hele-Shaw referred to the ingenuity 
of the winch used for lifting the sunken vessels and 
the method of attaching the rope so as to be able 
to grip it anywhere in its length without injury, 
and thus give greater facility for lifting in any 
depths. He would be inclined to question the 
wisdom of using so much worm gearing as the 
arrangement included. Wormwheels absorbed an 
enormous quantity of power, and he knew of one 
case of new gearing of this nature where the 
efficiency was only 3 per cent., that is to say, 97 
per cent. of the total power was absorbed by fric- 
tion. In that case the wheel was of cast iron, and 
the worm was lathe cus. On the other hand, 
experiments had been made which were taken to 
show that 90 per cent. of the total work done by 
the motor was available for useful effect, showing 
that only 10 per cent. was absorbed by the gearing. 
The facts showed how much depended upon the 
manner in which the gearing was made. He would 
ask, therefore, if the wheels represented by the 
models were of cast iron or machine cut. 


* See ENGINEERING, vol. lxi., page 402, 


Mr. Meldrum, the engineer to the work, replied 
that they did not expect to get more than 10 per 
cent. of the power developed for direct lift, but 
this loss was not considered of such great conse- 
quence, as the room occupied by the gearing was 
small, and, above all, worm and wormwheel gave 
a steady heave. The speed of lifting would not be 
high. They proposed having machine-cut gear. 
The author further pointed out that with worm 
gear there was no danger of running back when 
lifting. When necessary they could lower 40 times 
faster than they could heave by shifting the cone 
break. 


Morork CARRIAGES. 


The last paper on the list for reading at the 
meeting was by Mr. A. R. Sennett, and entitled 
“ Horseless Road Locomotion.” This was another 
contribution of the popular lecture order, being 
illustrated by a large number of lantern slides. A 
large number of these referred to the carriages of 
the first era of steam locomotion on common roads, 
which occurred in the earlier part of the century. 
The author next showed, by means of the lantern, 
a number of more modern carriages mostly driven 
by oil engines. We believe we have illustrated and 
described at various times all those which were 
shown. The Serpollet carriage was also referred 
to. Finally, a number of comic slides, taken from 
old prints, were projected. These dealt with acci- 
dents that might follow the use of steam carriages, 
and much amused the large audience which was 
collected in the room. The author decidedly gave 
preference to steam engines rather than oil motors 
for purposes of the nature to which he referred, 
and very justly pointed out the grave dangers that 
the oil engine possesses for road locomotion pur- 
poses. We agree also with his remarks on sport. 
Some persons have been using the term in connec- 
tion with races of motor-cycles, and we are quite 
at one with Mr. Sennett that it is difficult to see 
where the “‘ sporting’ element comes in. Compe- 
tition is not necessarily sport, and, for our own 
part, we cannot imagine a position in which an 
engine of any kind is more completely out of place 
than in driving a bicycle or tricycle. Cycling 
proper affords a healthy exercise——if not overdone, 
which it easily may be—for young persons; and 
that is its great merit. We trust it may be long 
before the country is overrun by such a complete 
nuisance as motor-cycles run for ‘ pleasure ”’ pur- 
poses would be. 

Sir Frederick Bramwell spoke at some length on 
this subject, both before and after the lecture. It 
should be explained that the preceding paper 
having been finished somewhat sooner than was 
expected, Mr. Sennett was not ready quite to time, 
and Sir Frederick, therefore, at the Chairman’s 
request, kept the section amused until the author 
appeared. He referred to the paper he had read 
on this subject at the Oxford meeting, and repeated 
a good many of his interesting personal remini- 
scences with Hancock’s steam omnibus, which ran 
from the Bank to Paddington over Pentonville 
Hill, than which, Sir Frederick stated, there is no 
hill steeper between London and Holyhead. It 
was Hancock’s first idea that the engine would be 
the part of the machine which would require most 
attention, and he devised an engine in which 
the cylinders were replaced by a number of 
india- rubber bags placed between two plates. 
These bags were to be filled with steam inter- 
mittently, the steam being allowed to escape when 
it had done the work. In this way the plates 
would be pressed apart and allowed to approach 
with a reciprocating motion, and thus work would 
be done. Hancock soon found, however, that it 
was the boiler, and not the engine, which was the 
difficult problem, and he accordingly invented the 
sectional boiler, which is still known by his name 
and which the speaker proceeded to describe by 
the aid of sheets of blotting paper and other im- 
provised apparatus. This boiler Sir Frederick 
considered an admirable one, and he was surprised 
it was not commonly used in the present day. 
With regard to the Serpollet boiler, the speaker 
stated that the same idea as was embodied in the 
design of that generator was introduced by Howard 
in the boilers of the steamer Vesta. The engines 
of this vessel were made by Penn. A small quan- 
tity of water was put into the boiler at each stroke 
of the pump, and the steam generated was at once 
used by the engine. The amount of steam gene- 
rated was regulated by altering the throw of the 





eccentric which drove the pump, so thata greater or 


|smaller quantity of water was forced into the boiler 


as the speed of the vessel was required to be 
altered. He would ask the author what was the 
usual method of obtaining differential speed of 
turning of the two wheels when turning corners 
To this Mr. Sennett replied that the jack-in-the. 
box arrangement was almost invariably used. 

Mr. Bloxom pointed out that practically all water 
that was to be obtained for feeding boilers cop. 
tained some matter in solution or suspension that 
would choke up pipes. The aperture in the Ser. 
pollet coil was extremely small, and he did not see 
how it would run long without being stopped up, as 
all the water injected was converted into steam, and 
there was no surplus for carrying away solid matter, 

Mr. Shrapnell Smith referred to the statement 
that had been made that Cugnot’s steam carriage 
was fitted with a boiler into which it was impos. 
sible to get water. He would like to know if there 
was any truth in this statement. Something had 
been said about the statements made about the 
prognostications made at the time railways were in. 
troduced that horses would not be required, but that 
this had not been the case, as the number of 
horses in the country had increased. Reference 
had also been made to the greatly increased value 
of horses in the present day compared to the pre- 
railway era. The speaker stated that there wasa 
good deal of misconception on this point, for 
statistics showed that the number of horses had 
not increased as generally supposed ; and here it 
may be pointed out that in order to form a useful 
estimate on this subject—as a means of indicating 
what would result upon the general use of motor 
carriages—the increment of population and of trade 
should be considered. If the introduction of 
mechanical traction on common roads is to result 
in an expansion of transport equal to that which 
followed the introduction of railways—which is a 
thing no sensible person, outside a company pro- 
moter, supposes—and if there is to be an equal 
surplus of this traffic that cannot be dealt with by 
mechanical means, then the number of horses will 
not decrease. If, however, the motor carriage is to 
monopolise the field now occupied by the horse 
(according to the credulous and the motor carriage 
company promoters), and as there appears to be no 
further room for expansion, if the motor carriage 
is to go to every nook and corner of the country, 
we agree with Mr. Shrapnell Smith that the horse 
must largely disappear—if the motor car does all 
that is promised in its name, which it will not. The 
speaker also asked how long the heating surface part 
of the Serpollet boiler lasted without burning out. 

Mr. Beaumont said that though some vehicles 
now existing fairly well met the purpose for which 
they were designed, the others could only be 
looked upon as entirely imperfect. This applied to 
light vehicles. In heavy vehicles nothing suitable 
was yet ready. He referred to a boiler used in the 
early days of steam road-carriages, which consisted 
of a series of trays upon which water was injected. 
In regard to cost, he stated that horses such as 
were used then in Liverpool for draught purposes 
could be replaced at a charge of 2s. per day, and he 
thought it would be difficult to compete with that 
by engines. Another speaker asked if the time 
had come to introduce motor carriages for use in 
tropical countries. : 

Mr. Brown, of Belfast, pointed out that if Mr. 
Sennett had not told the meeting anything very 
new, that was not perhaps his fault, as there was 
possibly nothing very new to tell. His experience 
was that those self-propelled carriages, which had 
up to now been produced, rather taught what 
should be avoided than gave examples of successful 
machines. The majority were the product of 
French ingenuity, and that seemed rather to be 
directed towards producing those complications of 
mechanism in which the genius of the French en- 
gineer seemed to delight. The oil engines were 
objectionable in their excessive vibration, abomin- 
able smell, and unpleasant noise, to say nothing 
of their probable danger. On the other hand, 
the Serpollet boiler involved excessive weight. 
He had possessed one of the Serpollet carriages 
which he had run in Ireland a good deal, though 
not for great distances, because he thought it best 
not to go beyond the jurisdiction of the board 
of magistrates where he was known. There 
was not much shaking from this carriage, but it 
took a long time to heat the boiler up and raise 
steam—about an hour anda half. No such =_ 
exists as a good variable speed gear. He aske 





why most of the vehicles were steered by their 
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front wheels. Could not the hind wheels be used 
for the purpose ? 

Mr. Dunell, in reference to what Mr. Brown had 
said about the author not dealing with new things, 
remarked that the Kane-Pennington motor and 
the Thornycroft steam van had not been referred 
to. These were among the most recent motor 
carriages. He had made several trips on the 
Thornycroft carriage, which had taken steep gra- 
dients with considerable success. It was propelled 
by a compound steam engine, so that by using 
high-pressure steam in the big cylinder greater 
power could be obtained, and what was equivalent 
to a variable speed gear was obtained. The steam 
was condensed by an air condenser, which acted 
well. 

Professor Vernon-Harcourt said the motor car- 
riages were good for tropical countries, as excessive 
heat was very trying to horses; but the question 
he would ask was whether the roads were good. 

In replying to the discussion, Mr. Sennett said 
that the jack-in-the-box gear was invented by an 
Englishman, Roberts, of Manchester. Serpollet 
was not the inventor of the flash boiler. Dugald 
Clerk, at any rate, was long before Serpollet. The 
idea was that when the carriage was going down- 
hill, and steam was not required, the heat given out 
by the fire would be absorbed by the thick heating 
surface of the boiler, and in this case a reserve 
would be created to be drawn upon as required. A 
French company had just given an order for 
80,0001. worth more steam tram -cars, and the 
chairman had said this was a step towards doing 
away with horses altogether. As to incrustation in 
the Serpollet boiler, he could only say that, con- 
trary to what might, perhaps, be reasonably ex- 
pected, the boilers did not get incrusted and 
stopped up. The solid ingredients were, no 
doubt, there, but they came out as mud. Tubes 
had been used for six years, and were still in good 
condition. With regard to the iron burning 
away, he thought that immunity was gained by 
the reducing atmosphere of the furnace, which 
prevented oxidation. With regard to Cugnot’s 
carriage, he had gone to Brussels to find 
records, but had failed to do so. Cugnot at 
the time of the revolution had to fly from 
Paris to Brussels. Mr. Sennett had, however, 
found strong testimony that Cugnot had run his 
carriage in Paris, and that it had bolted suddenly, 
knocking down a wall. A large number of people 
had seen this. It refuted the statement that no 
water could be got into the boiler. One of the 
chief necessities of a mechanical carriage was sim- 
plicity, especially for colonial work, where the 
facilities for repair were few. He agreed that the 
complicated nature of the French machines was 
against their use. The advisability of front or rear 
steering depended on which were the driving 
Wheels. He had seen the Thornycroft steam car- 
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riage, which he did not consider a success. It was 
fitted with a condenser that did not work, and he 
had been treated to a shower of hot water when 
riding in the carriage. 

This brought the proceedings to a close, and the 
chairman adjourned the section until it meets next 
year in Montreal. The meeting for 1898 will be 
in Bristol, that following in Dover, and that of 
1900 probably in Glasgow. 

(To be continued.) 





COMBINED FLUSH-SIDE COLD SAWING 
AND ENDING-UP MACHINE. 

WE illustrate on page 455 a combined tool recently 
introduced by Messrs. Isaac Hill and Son, of the 
St. George’s Engineering Works, Wood’s-lane, Derby, 
which is intended more especially for use in construc- 
tional iron and steel works. The peculiarity of the 
machine consists in the fact that it may be used at 
will as either a cold saw or an ending-up machine, 
In Fig. 1 it is represented as arranged for cold sawing. 
The feed is variable and self-acting at all points, 
whilst the saw spindle is driven by steel gearing 
instead of the usual worm and wormwheel, thus 
greatly reducing the frictional losses. This arrange- 
ment of driving the saw spindle lends itself to a ready 
means for altering the speed used in sawing to a much 
quicker and correct speed for ending up bars. It will 
be noticed that the driving is effected by a belt and 
compound spur gear, one train of gear (wheel and 
pinion) being dropped out of gear and a spare wheel 
substituted when speeding up is necessary, this 
wheel being shown to the front of the machine in 
Fig. 1. The work table is so arranged that for facing 
or ending up it is 6 in. below the centre of the spindle, 
as shown in Fig. 2; whilst for cross-cutting work (in 
sawing) the table is raised by a making-up piece to 
bring it up to the proper height. When facing is 
required, the saw is removed from the spindle, and 
the facing head is attached as represented in Fig. 2. 
The belt pulleys measure 29 in. by 54 in. face, and 
the machine is intended to saw sections up to 28 in. by 
8 in., whilst the facer head is 16 in. in diameter. 








THE ALTON BRIDGE. 

Mr. Grorce S. Morison has recently added another 
to the long list of Jarge and successfully completed 
railway bridges for which he has earned so high a repu- 
tation, not only in the United States, but throughout 
the world. This structure, of which we give some 
illustrations on our two-page plate, crosses the Mis- 
sissippi at the City of Alton, which is on the Illinois 
bank of the Mississippi, a short distance above St. 
Louis, and very near the confluence of the Missouri 
and the greater river. The map given above shows 
the position of the two cities, and it will be seen that 
Alton is not without importance as a railroad centre, 
an importance that will be increased by the construc- 
tion of the new bridge, which is the property of the 
St. Clair, Madison, and St. Louis Belt Railroad Com- 
pany. The river is crossed in eight spans, of which 
six are 210 ft. in length; of the other two which are 
adjacent, one is a fixed span 350 ft. clear width, and the 





other a turning span, 454 ft. long over all, and affording 
two clearopenings fornavigation each 200ft. wide. Figs. 
2, 3, and 4 give a good idea of the general appearance 
of the bridge, and the remaining figures are details of 
the piers. With the exception of Nos. I., II, and X. 
(Fig. 3), all these are of the same type (Figs. 6 and 7) ; 
they are carried on a series of piles driven 3 ft. apart 
in each direction ; these support a timber platform 
60 ft. long by 20 ft. wide, composed of five tiers of 
12-in. timber laid closely together, and alternating in 
direction. Upon this the masonry piers are raised ; 
they are about 40 ft. in height, 35ft. wide in the 
parallel portion, and 8 ft. thick ; at each end they ter- 
minate in cutwaters, with a slight face batter. The 
shore piers I. and X. are illustrated by Figs. 8 to 10 
and 13 to 15 respectively; in construction they resemble 
the other piers, but No. X. is of a different form, as 
is shown by the illustration. The pier on which the 
turning span rests is shown in Figs. 11 and 12; it is 
45 ft. square, and forms the centre of an extended trestle 
work, Figs. 16 to 19, on the ends of which the swing 
span, when open, is supported. We shall reserve 
further description of this work until we publish addi- 


tional details, 
(To be continued.) 





ELECTRICALLY DRIVEN LADDER 
DREDGER. 

WE illustrate on page 451 a new type of ladder 
dredger recently constructed by Messrs. A. F. 
Smulders, Rotterdam, to the designs of Mr. Bunau 
Varilla, who intends to utilise the machine for dredg- 
ing ballast on the River Esla, near Benevente, in the 
province of Zamora, where the inventor is the engi- 
neer in charge of the new line now in course of con- 
struction between Plasencia and Astorga. The prin- 
cipal peculiarity of the dredger resides in the fact 
that it is electrically driven throughout. The current 
is generated at a high — at some suitable point 
on the river bank, and conveyed to the dredger by 
means of overhead wires or suitably protected sub- 
aqueous cables. The same generating station also 
supplies the power needed for working the conveyor, 
by means of which the ballast received from the 
dredger bucket is transported and tipped into the 
ballast wagons. The general construction of the 
machine is well shown in Fig. 1, whilst its details of 
— will be understood on referring to Figs. 2 
and 3, 

An entirely novel system of anchoring the dredger, 
and of traversing it and moving it forward, has been 
adopted, since no anchorage or mooring chains are 
cane the sole connection between the river banks and 
the dredger being the electric cable, so that the free 
movement of other vessels up and down the stream is 
unimpeded, even whilst the dredger is at work. The 
method of procedure is as follows : The proper position 
for beginning work having been sttnlnel, a heavy 
pile is sunk through an opening purposely left in the 
bow of the boat (see Fig. 3), and driven into the river 
bottom, thus forming a fixed point about which the 
whole vessel can swing. This swinging is effected by 
the electrically driven screws shown at the stern of the 
boat in Figs. 2and 3. Trials made in the Meuse on 
February 4 last showed that the dredger could be kept 
up to its work, broadside to the full tidal current, 
with only one of the two screws in action. The buckets 
came up full, the work being carried out without the 
slightest hindrance, although the start was made on 
entirely new ground, The method of advancing the 
dredger toa new position is equally novel. Aswillbeseen, 
a second pile hole is placed near the bow of the boat 
at a distance of 2 metres from that previously referred 
to. In shifting to a new position, the dredger is 
swung at an angle to its desired course, and another 

ile is then driven down through thiseecond hole. The 
Frat ile is then lifted, and the dredger is swung back 
till the central pile hole is over a point in the channel 
some feet in advance of its previous position. The 
central pile is again lowered and the side pile with- 
drawn, after which the work of excavation goes on as 
before, The piles are made of steel tubing, and are 
heavy enough to enter an ordinary river bed by their 
own weight, whilst in the case of very hard ground 
they may be filled with lead. It would also seem 
that the water jet might in certain cases come in useful 
in satisfactorily sinking these piles. The lifting and 
lowering of the piles is, like all the other operations 
of the p Mr thee controlled by a single attendant, all 
the necessary switches being grouped in the cabin 
shown at the stern of the boat. 

The chain of buckets is driven by a three-phase 
motor of 45 horse-power, which, however, is capable 
at a pinch of developing as much as 70 horse-power. 
It is, like the motor working the pile gear and the 
ladder crane, designed to run at 600 revolutions per 
minute, the necessary reduction in speed being effected 
by gearing. The operations of starting and stoppin 
can be effected with great rapidity, and the spee 
when running is perfectly constant. The torque 
exerted varies greatly as the buckets pass over the 
tumbler. Running empty, the current taken as the 
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bucket rises over the latter, corresponds to 20 electric 
horse-power, whilst when the summit is passed, the 
current falls to zero. With a full bucket, the ordinary 
maximum effort corresponds to about 30 horse-power, 
so that the average demand may be taken as 15 
horse-power only, thus leaving a very large reserve of 
power. Should, however, the resistance met with 
exceed the maximum power available, the fuze on 
the motor circuit blows, thus saving the apparatus from 
damage. The replacement of this fuze is, of course, 
only a matter of a few minutes. 

The generators selected by Mr. Varilla deliver to 
the mains a triphase alternating current at 2000 volts. 
This is transformed on reaching the dredger to a 200- 
volt current, with which the different motors are de- 
signed to work. These are seven in number, two 
being employed for driving the screws, one for lifting 
the ladder, one for driving the chain, two for the pile 
gear, and one for a centrifugal pump, the discharge 

a which is used for washing the ballast free from 
sand, 





SHAFT GOVERNORS FOR HIGH AND 
LOW SPEED ENGINES. 


WE illustrate on page 454 a form of shaft governor 
recently introduced by Messrs. Robinson and Auden, 
Limited, of the Vale of White Horse Iron Works, 
Wantage, Berks, in which tie moving joints usual in 
constructions of this class are entirely dispensed with. 
As will be seen by a refereace to Figs. 1 to 4, the 
governor consists essentially of two bow - shaped 
springs of flat steel bars, weighted in the middle, 
each of which is attached at one end to the inside 
of the rim of a drum mounted on the shaft, whilst 
their other ends are bolted to a cross-piece, as shown. 
Asthespeed of the engine increases, the balls fly out, and 
the free ends of the springs with the cross-piece attached 
move inwards towards the centre of the shaft. This 
cross-piece, it will be seen, is in turn connected to the 
valve eccentric by a thin strip of steel, the other end 





of which works in a guide as shown. The eccentric 








accordingly follows the motion of the cross-piece 
already mentioned, being compelled to travel in a 
straight line, not by guides as usual, but by a Watt 
straight-line motion, the radius bars of which are 
replaced by the flat steel bars shown in a hori- 
zontal position in Fig 1. Stops limit the outward 
motion of the governor balls, which can be ad- 
justed as required by the flat -head set bolts 
shown to right and left. It will be noticed in Fig. 1 
that the lower ends of the bow-shaped springs can be 
inched closer together by means of a right and left 
Lented screw. By doing this the engine is ‘‘ speeded 
up,” and by the arrangement, seen most clearly in 
Fig. 2, this alteration can be made even whilst running, 
by moving the lever over to the left, as shown in the 
dotted lines. This adjustment is of especial value in 
electric lighting work. For ordinary slow-running 
engines this system of speed adjustment whilst running 
is not fitted, the arrangement shown in Figs. 5 to 7 
being adopted instead. In this case the speed can be 
adjusted when the engine is stopped by means of the 
small handwheel shown at the lower ends of the bow 
springs in Fig. 5. Careful trials of the governor in 
question have been made by Mr. J. Hardie McLean, 
M.LE.E., the consulting engineer and manager to the 
Oxford Electric Light Company, Limited, who has 
issued the following report and summary of tests : 


45, Broad-street, Oxford, July, 23, 1896. 


I have carefully tested the ‘* Robinson governor,” fitted 
to a 9 horse-power vertical engine with piston valve, 
ay! at a speed of 440 revolutions. 

Full load was several times put on, and taken off, sud- 
denly, and in no case did the variation in speed exceed 
3.4 - cent. This I consider very satisfactory. 

The governor is fitted with a speeder, which enables the 
revolutions to be varied while the engine is running, a 
most important point in electric lighting. 

The absence of levers and a joints, quietness in 
running, and ease of adjustment and reversing place the 
governor in a most advantageous position. 

Ihave had opportunities of watching the performance 
of this governor for a period of nearly two years, and I 
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feel convinced that it is an excellent shaft governor for 


quick-speed engines. 


(Signed) J. Harpiz McLgan. 

Summary of Tests on Robinson Governor. By J. Hardie 

5 McLean. Variati 
In: ariation 
seins Per Cent. 
No load to half load oes S05 ve, ee 
Half load to full load Bt, is ne 2.3 
; 3.0 
Full load to half load ‘3 oe Jo 6 
Half load to no load ai S55 Se 1.4 
3.0 
No load to full load cae oe ce, | ee 
Full load to no load tds es = 3.0 
eder Out : 

Spe No load to half load a7 
Half load to full load 1.5 
3.2 
Full load to half load 1.5 
Half load to no load 0.2 
17 
No load to full load... 0.7 
Full load to no load 0.2 





FOUR-CYCLE GAS ENGINE. : 

Mr. A. Borsie, of Berlin, is showing at the Berlin 
Exhibition a four-cycle gas engine, which is noticeable 
from the absence of toothed wheels, eccentrics, and the 
like. The general appearance of the engine, as shown 
in Figs. 1 to 3 above, follows the usual lines, but the 
valves are worked by a kind of radial gear /, h' the 
principle of which is illustrated in Fig. 5. 

The path 1, 2, 3 of the die or catch s corresponds to 
the suction period ; the path 3, 4, 1 to the compression 
period ; the path la, 2a, 3a to the expansion period ; 
and the path 3a, 4a, la to the period of exhaust. 

During the period of suction, first cycle 1, 2, 3, the 
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pendulum pawl P is lifted by the lateral projection a 
(Fig. 2) of the suction valve v ; when the valve closes, P 
slowly falls back to be caught by the dies; on the 
path 3, 4, 1, s runs, therefore, idly. On the path 
la, 2a, 3a, s slides under the corresponding edge of P, 
opening the exhaust valve v while it follows the 
path 3a, 4a, 1a. Thus the four-cycle is completed. 

When the motor exceeds its speed, the pendulum 
pawl P is, by the action of the roller 7 of the suspension 
link d, thrown up too high, and falls in too late, 
missing s. The exhaust valve then remains closed ; 
the expanded mixture is once more compressed and 
expanded, and this play is repeated until the motor 
has regained its normal speed, Then the pendulum 
pawl will again act, the exhaust valve will be opened, 
the exhaust will escape, and suction again take place 
on the up-stroke, after which the normal conditions 
will continue. 





ELECTRICALLY-DRIVEN VENTILATING 


WE illustrate on this page an electrically-driven 
fan, of which four have been recently fixed for ventila- 
tion purposes in the new office buildings recently 
erected for the Netherlands State Railways. The 
Ventilatorsin question have been constructed by Messrs. 
Willem Smit and Co., of Slikkerveer, Holland, and 
are arranged to exhaust the air out of the different 
Tooms and corridors and to deliver it into the open 
alr, being themselves fixed in the topmost floor of the 
building. They have a large capacity, though the 
a_i is naturally low. The general get-up of the 
fan is well shown in Fig. 1, whilst Figs. 2 and 3 show 
its internal construction, As will be seen from these 
engravings, the fan casing is bolted directly on the 
cast-steel frame of the motor. The speed of the latter 
has been kept down to 375 revolutions per minute, 
with a view to avoiding noise and vibration, and also 
to reduce the amount of attention required. The 
current, which has a strength of 8 amperes, is supplied 


























at 105 volts, being taken from the central station 
mains. In the actual work of ventilation the fan is 
said by the railway authorities to deliver nearly 
200,000 cubic feet per minute. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 2. 

AMERICAN markets are quiet, and prices continue 
weak, Pig-iron production is restricted, and stocks 
are ample. Occasional large orders are placed for 
southern iron at cut prices, but very recent advices 
denote a change. In Pennsylvania and Ohio fields 
very little iron is sold for forward delivery. Some 
anxiety exists as to Bessemer, but an attempt to force 
prices up failed. Millowners buy very little forge 
iron, because incoming orders do not warrant liberal 
provision for the winter. In commercial and financial 
circles there is more ease, because of the heavy imports 
of gold and the enormous exports of cereals. The 
public mind is more settled regarding the Presidential 
canvass, and as the results of the election can be safely 
discounted, money is more freely expended for pressing 
requirements. Steel billets are selling slowly. Mer- 
chant bars are 1.20dols. Skelp mills are doing less 
than to one-half capacity. Pipe mills have more work. 
Sheet iron makers are gathering up winter orders at 
prices barely covering cost. Plates are low and mills 
struggling for business. Structural material is not 
ordered as manufacturers figured on. Orders will be 
placed in a few days for 15,000 tons of material for 
three warships. Pittsburgh, as usual, hopes to capture 
the lion’s share. Steel rails are slow, selling at 
28 dols. Railway managers put off buying where re- 
pairs ought to be done. Banks are accommodating 
their customers better, and money is easier. Textile 
mills are resuming, and there is more industrial activity 
than for a long time. Coke production is one-third 
over capacity. Bituminous coal production is a little 
behind last year’s production. Railroad traffic is pick- 
ing up on grain roads, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday the attend- 
ance on ’Change was numerous, but the amount of busi- 
ness transac was not very large. Sellers, however, 
were very firm in their quotations, and reported that 
recently they had dis of a considerable quantity 
of iron. Several pig-iron makers held out for higher 
prices for their produce than the market rates, and 
those whose iron could not be got from the stores 
were able to obtain what they asked. Sales were 
recorded at 38s. 6d. for prompt f.o.b. delivery of 
No. 3 g.m.b. Cleveland pig iron, and that price was 
generally quoted, though in the early part of the day 
some buyers endeavoured to purchase at rather less. 
No, 1 Cleveland pig was quoted 39a. 6d., No. 4 foundry 
37s. 3d. to 37s. 6d., grey forge 36s. 6d., white 36s., and 
mottled 35s. 9d.—all for early delivery. Middlesbrough 
warrants opened at 38s. 44d. and cl 383. 6d. cash 
buyers. East coast hematite pig iron was in pretty 
demand, but a large supply was reported, and quotations, 
though rather better than a week ago, were below what 
they should be, considering the increased cost of produc- 
tion caused by the rapid advances in Spanish ore. About 
463, was generally named for early delivery of Nov. 1, 2, 
and 3. Foreign ore, though there was not a great deal 
doing in it, was very firm in price freights. Bilbao-Mid- 
dlesbrough being stiff. Rubio was quoted 133, 9d. to 
14s, ex-ship Tees. To-day the market was very 
quiet, and prices for makers’ iron, though not quotably 
altered, were, if anything, a shade weaker. Few sellers, 
however, would listen to anything below the quotations 
ruling yesterday, and they reported that they were able 
to get them. Information from Glasgow was somewhat 
discouraging, and this rather flattened affairs here, 
Middlesbrough warrants eased to 38s, 3d., which was the 
closing cash price of buyers. 


The Make and Disposal of Pig Iron.—The returns of the 
Cleveland Ironmasters’ Association showing the produc- 
tion and disposal of pig iron in the north of England dur- 
ing September are highly satisfactory, and have certainly 
influenced the market in the right direction. The statis- 
tics show that at the end of the month 49 furnaces were 
in operation on Cleveland pig iron and 48 were running 
on hematite, &c., as againstp 49 on Cleveland and 46 on 
hematite, &c., at the end of August. The total num- 
ber of furnaces in blast was thus 97 against 95. There 
are 37 idle furnaces. The production of Cleveland 
pig iron during September reached 125,093 tons, or 
1192 tons more than in August, and the output of 
hematite, &c., for the month was 136,526 tons, being 
an increase of 527 tons as compared with the make 
for August. The total production of all kinds of 
pig iron was thus 261,619 tons, or 1719 tons more 
than the output during the preceding month. At 
the end of September the total stocks of Cleveland pig 
iron stood at 294,326 tons. This is a decrease on the 
month of no less than 46,283 tons, which is the largest 
reduction since 1892, when many furnaces were idle owing 
to the disastrous coal strike. Shipments of pig iron 
during September beat record, reaching as they did 
133,442 tons, of which 83,699 tons were sent to foreign ports 
and 49,743 tons went coastwise. The total shipments for 
last month are an increase on August of 14,681 tons, and 
33,665 tons more than the shipments for September, 1895. 


Manufactured Iron and Steel.—A rather better account 
can be given of the manufactured iron and steel trades, 
Shipbuilding material is in a little better demand, and 
quotations are firmer. Iron ship-plates are 4/. 18s. 9d. to 
51. ; steel ship-plates, 57. 2s. 6d. ; iron ship-angles, 4/. 15s, ; 
and steel ship-angles, 5/.—all less 24 per cent. Bar pro- 
ducers are very busy, and rail makers are actively em- 
ployed. Common iron bars are 5/, 2s. 6d. and best bars 
5l. 128, 6d.—both less the usual discount. Heavy steel 
rails are 4/. 10s, net ab works. 





NOTES FROM SOUTH YORKSHIRE, 
‘ SHEFFIELD, Wednesday. 

Sheffield Consular District Returns.—The returns show- 
ing the trade done by the Sheffield consular district with 
the United States have just been made public. During 
the quarter ended September 30 the exports have shown 
a great falling off, this being more especially the case in 
the last two months. The total exports for the three 
months amounted to 120,139. 193. 4d., as compared with 
140,806/. 13s, 104d. in the corresponding quarter of 1895, 
and 108,1007. in 1894, As compared with the Sep- 
tember quarter last year, there is a decrease of 
20,6667. 14s. 64d. Cutlery worth 29,786/., and steel 
valued at 50,512). 138. 7d., were exported to the 
United States during the three months, as against 
40,9971, 15a. 94d. and 86,7467. 18s. in the corresponding 
quarter of 1895, and 42,6777. 1s. 2d. and 52,0897. 8s, 3a. 
in the three months ending September, 1894 The cutlery 
exports last July amounted to 11,760/. 0s. 8d.; August, 
82851. 15a. 54d.; and September, 9740/. 43. 14d. In the 
three months ended September, 1895, the amounts were 
12,2392. 128. 10d., 14,2877. 1s. 104d., and 14,4710, 1s, 1d. 
respectively. 

Closing of Coal-Pits in South Yorkshire.—In addition to 
the pits already closed on account of the difficulty of 
working them at a profit, some 300 miners engaged in the 
Barnsley bed ab Wombwell Main have received notice to 
leave work, the management having decided to knock off 
one shift. While this difficulty exists in one direction, 
the large collieries situated to the eastward of the coal- 
field are working full time. It becomes increasingly 
evident that success is achieved only in those cases where 
coalowners are able to place heavy quantities of coal on 
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the market for a very modest return. Where coal pits 
are not favourably situated with regard to means of trans- 
port, there they are unable to compete with success 
against the concerns that are better placed. 


Armour-Plate Manufacture.—The Sheffield firms en- 
gaged in the production of armour-plates are anxiously 
awaiting the results of the trials which are now being 
made into the respective merits of nickel-Harveyed and 
Harveyed-steel armour. None of the contracts for armour 
has yet been given out for the new ships, and it is thought 
the matter is hanging fire on account of the experiments, 
which may involve a change in the class of armour to be 
used. The Sheffield firms are in an excellent position to 
supply either type of armour. 


Iron and Steel.—Trade continues to be satisfactory. 
There are symptoms of over-buying in some quarters, but 
as the quarter has opened fairly well, the market will 
soon recover its tone, Hematites have strengthened 
during the past fortnight, and may now be bought at 
prices ranging from 57s. 6d. to 60s., delivered in the 
district, Bessemer material is in great demand, and 
crucible steels of the better class find a ready market, 


both at home and abroad. Swedish pig iron has im- |}, 


proved since August to the extent of 103. per ton, and 
there is every probability that the existing quotation of 
952. will be improved during the winter. Makers of 
cycle material are actively employed. One Sheffield 
firm has received an order for =, el supply of pre- 
pared steel for cycle purposes, which will keep the manu- 
factory going at full stretch until the end of next year. The 
inquiry for cutlery has not abated, save in the direction 
of the United States, where the demand has been unsatis- 
factory in view of anticipated tariff changes. Engineer- 
ing work is plentiful, the market both for mill and 
marine work being extremely active. The Sheffield 
boilermaking industry -has advanced greatly during 
recent years, and work is being found for larger numbers 
of workmen in this department than ever. Quotations 
are as follow: Bessemer billets, of special carbons used 
in the Sheffield trades, 5/. 12s. 6d. to 6/. per ton ; Lin- 
colnshire. pig, 39s. ; Derbyshire, 41s. to 42s, ; Siemens- 
Martin acid steel, 7/. 10s. per ton for average qualities ; 
bar iron, 5/. 10s. at manufacturers’ works, 6/. in warehouse. 
The stove-grate trade is going strongly, and the glass- 
bottle works and potteries arc doing an average trade, 


The Coal Trade.—Although the coal trade of this dis- 
trict is by no means up to the level of a successful year, a 
welcome improvement is shown upon the August output. 
Household qualities advanced to the extent of 1s. per ton 
on the Ist inst. This is merely the usual winter advance, 
but the market has already recovered itself sufficiently to 
bear the additional price easily, and an active business is 
being carried on at the enhanced rates. Steam coal is in 
great request, and prices are well maintained. Manu- 
facturers’ coal sells more quickly at late rates, and coke 
of the better class has risen in price. (Quotations are: 
Silkstones, 8s, 6d. to 9s. 6d. per ton ; Barnsley house coal. 
7s. 6d. to 8s, 6d.; bards, 6s. 6d. to 7s. ; manufacturers’ 
coal, from 43, to 5s, 6d. for best qualities; smudge from 
1s, 3d. per ton upwards. 


Dock Ezxtensions.—The Aire and Calder Navigation 
intend, it is stated, to construet a new dock near the rail- 
way and ship docks at Goole, and the work will be com- 
menced early in the spring. During the past few years 
the trade of this port has increased greatly, the number 
of steamboats plying to and from Goole having doubled 
in a very short time. Only six years ago the Aire and 
Calder Navigation extended the railway dock, but busi- 
ness has improved so much that already the space at the 
disposal of vessels is restricted, and ships are only moved 
to and from their berths with difficulty. A still more 
important scheme is about to be launched at Hull. 
The directors of the North-Eastern Railway Com- 
pany met the Parliamentary Committee of the Hull 
Corporation recently, and submitted some important 
proposals concerning projected new works on the 
company’s Hull estate. Sir Joseph Pease, M.P., who pre- 
sided, intimated that the company were taking the steps 
necessary to embark upon great alterations. The chief 
proposal is said to be that of making a deep-water entrance 
to the Albert Dock, the raising of the water 2 ft. or 3 ft. 
there, and giving a still greater depth of water at the 
Humber, Prince’s, and Queen’s Docks. Alterations are 
also contemplated at the basin of the Humber Dock, which, 
if carried out, will increase the depth of water in the 
Town Docks about 6 ft. A suggestion has been made for 
the extension of the corporation pier to a proposed new 
frontage line, enough space being left to enable passenger 
steamers to lie in adouble tier, The proposals are being 
eagerly discussed in commercial circles at Hull. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market. — The pig-iron warrant 
market was quiet but firm las) Thursday forenoon, when 
about 20,000 tons of Scotch and hematite iron were re- 
ported as having been sold at the previous day’s prices. 
In the afternoon the market was very firm, especially for 
hematite iron, which was bid for Mnf rose 1d. per ton. 
A turnover of 25,000 tons was reported, and at the close 
the settlement prices were as follow: Scotch iron 
46s, 3d. per ton; Cleveland, 38s. 3d. ; Cumberland and 
Middlesbrough hematite iron, 47s. 44d. and 45s, 44d. 
per ton respectively. On Friday forenoon the tone of 


the market was very steady and firm. Some 25,000 tons 
of iron were dealt in. Scotch and Cleveland iron both rose 
in price. The market was very active in the afternoon, 
when there was a turnover amounting to about 40,000 tons. 





Prices were strong on rumours of Government work having 
been placed with two big shipbuilding concerns on the 
Clyde. Quotations were up 24d. per ton on the day all 
round, and Scotch iron c' hands after hours at 
463. 8d. three months, with buyers over. The respective 
settlement —- at the close were 46s, 6d. 38s. 6d., 
47s. 6d., and 453. 74d. per ton. At the forenoon meeting 
of the warrant market on Monday upwards of 30,000 
tons of iron were dealt in, the tone being firm owing to 
the favourable character of the Cleveland returns for 
the month of September, and the better accounts that 
were to hand from America. Advances in price to the 
extent of 14d. to 2d. per ton were made all round. Part 
of the buying was on behalf of the outside public, who 
had long neglected the market. There was some selling 
on “bear” account in the afternoon, and prices lost 
nearly the whole of the forenoon gains, but the sales 
did not exceed 15,000 tons. The closing settlement 
prices were 46s. 6d., 38s. 6d., 47s. 6d., and 45s. 7 
per ton respectively. Tuesday’s market was moderately 
active, and a fair amount of business was reported, but 
the tone was very flat, and before the close of the forenoon 
market nearly the whole of Monday’s gains were lost. An 
unexpectedly large increase in the stocks of Cumberland 
ematite iron was repor At the afternoon market 
Scotch iron touched 46s. 34d. per ton cash, being a drop 
of 3d. from the prices ruling on Monday afternoon ; but 
on it transpiring that a serious error had been made in 
respect of the stocks of hematite iron, the market stif- 
fened up again all round. Instead of an increase having 
occurred it turned out that the stocks actually showed a 
d ting to 383 tons. The day’s sales amounted 
to fully 35,000 tons, and the closing settlement prices were 
respectively 46s. 43d., 38s, 6d., 47s, 6d., and 45s, 6d. per ton. 
A fairly active business was done this forenoon, and prices 
firmed up and closed very steady. About 25,000 tons of 
all kinds were dealt in. The tone was flat in the after- 
noon, in sympathy with the Stock Exchange, ‘‘ bears” 
taking the opportunity to ‘‘hammer” the market. There 
were some 20,000 tons sold. The settlement prices were 
46s, 3d., 38s. 3d., 47s. 3d., and 45s. 44d. per ton respec- 
tively. The following are some of the prices of No. 1 
special brands of makers’ iron: Clyde, 493, per ton; 
Gartsherrie, Summerlee, and Calder, 50s.; Coltness, 
52s. 6d.—the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 503.; Shotts (shipped 
at Leith), 51s. 6d.; Carron i ty at Grangemouth), 
52s. per ton. One blast-furnace has been taken off the 
manufacture of hematite pig iron, and an additional one 
has been put on the making of basic iron, so that the 
number in actual operation still amounts to 78, as com- 
pared with 77 at the same time last year. Six fur- 
naces are making basic iron, 30 working on hematite 
iron ore, and 42 are making ordinary iron. tb week’s 
ehipments of pig iron from all Scotch ports amounted to 
5089 tons, against 4994 tons in the corresponding week 
of last year. They included 150 tons for Canada, 
100 tons for South America, 150 tons for France, 145 tons 
for Italy, 950 tons for Germany, 200 tons for Russia, 
120 tens for Holland, 135 tons for Belgium, smaller quan- 
tities for other countries, and 2439 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 363,364 tons yesterday afternoon, 
as compared with 363,399 tons yesterday week, thus 
showing a decrease for the past week amounting to 35 
tons, 

Finished Iron and Steel.—The demand for finished iron 
is firmly maintained, and within the past few days steel- 
makers have become somewhat elated over the prospect 
of an increased demand for finished steel, arising out 
of the placing of orders for a large amount of new ship- 
ping. 

Glasgow Copper Market.—No business was transacted in 
the copper market last Thursday forenoon, and prices 
remained unchanged. Business was again at a standstill 
in the afternoon, when quotations were still unaltered. 
It was reported on that day that the copper statistics 
showed a reduction in stocks over the preceding fortnight 
to the extent of 555 tons. Atthe forenoon market on Friday 
some 50 tons of copper changed hands, and the price rose 
1s, 3d. per ton. A similar amount was dispored of in the 
afternoon, and prices advanced other 2s. 6d. per ton. On 
Monday forenoon the market was quiet, and only one lot 
was dealt in. The price hardened another 1s. 3d. per ton. 
No business was reported in the afternoon, and quotations 
lost 238, 6d. per ton. Yesterday forenoon 100 tons of 
copper changed hands, and the price fell 1s. 3d. per ton. 
A lot of 25 tons was disposed of in the afternoon at 
471. 11s. 3d. per ton cash, being 2s. 6d. under the forenoon 
prices. There was no dealing in copper this forenoon, 
when prices were 2s. 6d. per ton lower. Prices fell other 
3s. 9d. in the afternoon, and only 25 tons changed hands. 


Invergarry and Fort Augustus Railway.—The directors 
and officials of the Invergarry and Fort Augustus Rail- 
way Company, having inspected the route of the pro- 
posed new line this week, have now given instructions to 
their engineer to survey the line with a view to prepar- 
ing plans and specifications for its immediate construc- 
tion. 

Proposed Dingwall and Cromarty Railway.—A com- 
mittee was formed some time ago to promote the con- 
struction of a railway to connect Dingwall and Cromarty 
in the north highlands. The gentlemen composing the 
committee held a meeting a few days ago at Inverness 
and resolved to appoint Mr. Forman, of Messrs, Forman 
and M‘Call, civil engineers, Glasgow, as the engineer of 
the undertaking. ey also agreed to ask him to proceed 
at once with the survey of the route in order that a Bill 
may be presented in the ensuing session of Parliament. 








Improvement in the Shipping Trade; Baring of the 
Gareloch.—The improvement in the shipping trade of the 





3d. | Station, Glasgow. 


port of Glasgow, particularly as regards Montreal, where 
there is quite a boom on in freights, is becoming agree. 
ably reflected on the idle pt omg J at rest in the Gare. 
loch, across the Firth of Clyde from Greenock. Quite 
recently the Allan Line put into commission a couple of 
their laid-up steamers, and a few days ago it was 
announced that they intended to bring up to Glasgow 
their steamer Nestorian, so that she might be put on the 
the Montreal run. It was also announced to be the in- 
tention of the Fairfield Shipbuilding and Engineering 
Company to bring up the Alaska for a general overhaul, 
preparatory to putting her into commission. 


Railway Developments in the West.—It is reported that 
the North British Railway directors have in contempla- 
tion the application to Parliament for powers to double 
the Cowlairs tunnel at G: w, with the view of facilita- 
ting the arrival and dispatch of trains at Queen-street 
It is rumoured that there is some 
likelihood of a new line being projected from the Airdrie 
or Hamilton district to Sanquhar on the Glasgow and 
South-Western line. By means of such a line the North 
British system would secure a connection with the east 
and also between the Lanarkshire coalfields and south. 
west of Scotland. 


New Shipbuilding Contracts.—It is calculated that 
within the past week or so contracts for about 40,000 tons 
of new shipping have been placed with Scotch shipbuilders, 
and chiefly with those of the Clyde. Two cruisers of the 
Diadem class have been placed by the Admiralty with 
Messrs. Thomson, of Clydebank, and the Fairfield Com- 
pany.—An order for a steel screw steamer of 2000 
tons has been placed with Messrs. Carmichael, Maclean, 
and Co., Greenock, by Messrs. Love and Stewart, of 
Glasgow and Bo’ness.—Measrs. Scott and Co., Greenock, 
have contracted to build a sailing ship of 3800 tons 
for Messrs. J. Hardie and Co., Glasgow.—Messrs, 
Barclay, Curle, and Co., have booked an order to build a 
steamer for Japan.—The Fairfield Sa, aan has closed a 
contract to built for Mr. Harry McCalmont a splendid 
steam yacht, which is to take the place of the Giralda, 
which they built for him some two years ago, and which 
has been sold to an American gentleman.—Two paddle 
saloon steamers for passenger service on the Clyde are 
to be built by Messrs. Russell and Co., Port Glasgow, to 
the order of Captain John Williamson.—Meassrs. Ramage 
and Ferguson, Leith, have contracted to build a large 
steam yacht, from designs by Messrs. Watt and King, 
London.—A large screw steamer is to be built by Messrs. 
Gourlay Brothers and Co., Dundee, for Messrs. David 
Bruce and Co., Dundee and London. 





Royat AGRICULTURAL Society OF ENGLAND.—As the 
result of the trials of potato raisers, which hava taken 
place this week at Leicester for the prizes offered by the 
Royal Agricultural Society of England, the judges, 
Messrs. W. C. Brown, James Hope, and James McCon- 
nell, have awarded the first prize of 207. to Messrs. 
Alexander Jack and Son, Maybole, N.B., for their 
= of 10/. to 


potato raiser, price 14/.; and the second 
rexham, for 


Messrs, Powell Brothers and Whitaker, 
their potato raiser, price 13/, 13s, 





CaTALoGuES.—Messrs. Thomas and William Smith, of 
the St. Lawrence Ropery, Newcastle-on-Tyne, have sent 
us a copy of their new catalogue giving particulars of the 
various types of steel wire ropes and fittings made bythem. 
This firm now galvanise their hard steel ropes by electro- 
ge thus avoiding any risk of injury to the temper of 
the metal by the heat inseparable from the ordinary 
process of galvanising. The catalogue in question is ex- 
cellently printed on highly glazed paper, and is neatly and 
strongly bound.—The firat catalogue of motor cars has 
just been issued by Messrs. Julius Harvey and Co., of 
11, Queen Victoria-street, London, E.C., but little or no 
particulars are given of the carriages listed. The prices 
we note, range from 130/. upwards for four- wheeled 
vehicles, whilst bicycles and tricycles are listed at 65/. and 
upwards. No doubt if the movement takes any large 
development prices may be much reduced during the next 
few years, as at present there are no motor patents to 
control the trade, as any one can make a petroleum motor 
and arrange it to drive a vehicle, as such a combination 18 
unpatentable in its main outlines. —Mesere. Alexander von 
Glehn and Co., of 7, Idol-lane, Great Tower-street, E.C., 
the London agents for the “‘ Decauville” light railway 
system, have sent us a copy of their illustrated price-list 
of the plant and rolling stock for these light lines. A full 
description is given both of the system as a whole and of 
its special details. Each type of rail, wagon, engine, Or 
turntable is illustrated in turn.—The illustrated handbook 
of machinery just issued by Messrs. Jessop and Appleby 
Brothers, Limited, of Leicester and London, should prove 
of great service to buyers of a world over, 
many of whom have in the nature of things a somewhat 
limited knowledge of techuical matters. With this object 
in view, thecompilers havegiven exceptionall full descrip- 
tions of the various engines and fittings dealt with in 
Section I. of their publication. Full prices are given 10 
every case. The volume is strongly bound, and is of con- 
venient size. — We have received from Messrs. C. A. 
Parsons and Co., of the Heaton Works, Newcastle-on 
Tyne, a copy of their new illustrated catalogue of —— 
turbines, turbo-generators, fans, centrifugal pumps, te 
other machinery. The Parsons steam turbine, it — 
remembered, was the first in which any reasonable 
economy of steam was effected, and with the latest types 
@ consumption of as little as 15.1 lb. per indicated horse- 
power has been noted. The turbine-driven centrifu 
pumps are said to be effective up to heads of 300 ft. e 





catalogue is excellently printed, and is strongly and 
neatly bound. 
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NOTES FROM THE SOUTH-WEST. 

Cardiff—The steam coal trade has been less active, 
shipments have shown a falling off, and prices have 
experienced & slight decline, the best descriptions making 
gs, 9d. to 10s., while secondary qualities have brought 
Qs, 6d. to 93. 9d. per ton. The house coal trade has been 
retty well maintained ; No, 3 Rhondda large has made 
10s. to103. $d. per ton. Patent fuel has been in compara- 
tively limited demand. Coke has continued firm ; 
foundry qualities have made 17s. to 17s. 6d. per ton, 
and furnace ditto 14s, to 16s. per ton. | There has 
been a good inguiry for iron ore ; the best rubio has made 
12s, 6d. to 12s, 9d. per ton. The manufactured iron and 
steel trades have been well maintained ; but the produc- 
tion of steel bar having largely increased, prices have 
been scarcely so firm. Heavy section steel rails have 
made 4/. 12s. 6d. to 42. 15s. per ton, while light section 
ditto have brought 57. 10s, to 5/. 15s. per ton. 


The Electric Light at Torquay.—The Torquay Town 
Council intends to proceed with electric lighting works 
as speedily as possible, the Local Government Board 
having sanctioned a loan of 23,0007. There are to be 
three boilers of thé water-tube or modified marine type, 
one of Druitt-Halpin’s feed storage cylinders, 6 ft. in 
diameter and 20 ft. in length. The engine-house plant is 
to include three high-speed compound enyines, each driv- 
ing a 125-kilowatt alternator. One engine of the same 
type, capable of driving a 25-kilowatt alternator at about 
500 revolutions per minute, is to be provided for day load. 


Municipal and County Engineers.—The Western Coun- 
ties district meeting of the Incorporated Association of 
Municipal and County Engineers was held at Bristol on 
Saturday, under the presidency of Mr. F. J. C. May, 
borough engineer of Brighton. Mr. T. H. Yabbicom, 
Bristol city engineer, read a paper giving a description of 
the corporation dépdb at Albert-road, Sb. Philip’s. 
paper on the Bristol central electric lighting station was 
read by Mr. J. R. Blackie, assistant electrical engineer 
to the Bristol Town Council ; and a paper describing the 
new public park for the St, George Urban District Coun- 
cil was contributed by Mr. T. L L ewis, C.E. 


The ‘‘Ocean."—A few weeks since the dockyard 
official at Devonport received the designs of the line-of- 
battle ship Ocean, which is to be constructed at that 
yard, and the work of laying the vessel off in the mould 
loft has now been taken in hand. In consequence, how- 
ever, of the small dimensions of the existing mould loft, 
the laying off process will advance slowly. <A report to 
this effect having been sent to Whitehall, the Lords of 
the Admiralty have directed the superintending civil 
engineer to at once prepare plans for a new mould loft, 
in order that provision for its erection may be made in 
next year’s estimates. If practicable, the new building 
will be erected near the site of No. 3 building slip, where 
alterations and improvements to the amount of 21,2501. 
are now in hand. 


A Lighter for Devonport.—The Lords of the Admiralty 
have decided to make provision in next year’s estimates 
for the construction of a steam mooring lighter for use in 
Devonport Harbour. The vessel is to be built by contract, 
and will be 97 fo. in length, 26 ft. in breadth, and, witha 
mean load draught of 5 ft. 9 in., will have a displacement 
of 240 tons, Orders have already been placed for four 
steam mooring lighters, two of which will be appropriated 
for use at Portsmouth, one for Chatham, and the other 
for Pembroke. In view of the rapidly increasing number 
of vessels at the naval dépots, the lighters and mooring 
appliances are found to be altogether unsuited for the 
work which they are required to do. 

Water Supply of Llanelly.—The Llanelly Town Council 
decided on Monday, by 12 votes to 6, to proceed with the 
construction of a second reservoir in connection with the 
water supply of the town. 





MISCELLANEA. 
THE entire capital of the projected railway between 
Bankok and Petchaburi, on the east coast of the Malay 
Peninsula, has been subscribed locally by the Siamese. 


corresponding week in 1895 the receipts of the same lines 
amounted to 1,685,533/., with 18,740} miles open. There 
was thus a decrease of 26,6791. in the receipts, and an 
increase of 139} in the mileage. 


The authorities of Colmar, Alsace, have granted a cou- 
cession for 60 years to a tramway company, which proposes 
to operate its lines by means of gas motors. The first line 
to be established will be four miles long, and the fares 
charged are to be based on a rate of jd. per mile. The 
city contracts to supply the gas at 2s. 6d. per 1000 cubic 
feet, whilst they will furnish the water required for cool- 
ing purposes free, 


The durability of rubber hose is tested at the Susque- 
hanna shops of the Erie Railroad Companp by means of 
a chafing machine. The hose to be tested is clamped 
horizontally in a wooden frame, and has one end capped, 
whilst the other is in communication with a reservoir con- 
taining air at a pressure of 75 lb. per square inch, A 
piece of standard hose is then caused to rub across it, and 
the _ endurance of the two is thus quickly ascer- 
tained. 


Projectiles provided with a cap of soft steel are being 
tried in the States, and have given excellent results. The 
idea is an old one, and interest in it was revived by ex- 
periments made at St. Petersburg in the course of last 
year. A 6-in. shell thus fitted, supplied by Messrs. 
J.G. Johnson and Co., of Spuyten Duyvil, and having 
a velocity of 2540 ft. per second, completely penetrated 
a re-rolled Harveyised steel plate made for the Russian 
Government by Messrs. Carnegie and Co. The shot, 
when recovered, was almost uninjured. 


It is proposed to establish an international memorial to 
commemorate the establishment of submarine cables, of 
which the first was laid in 1851. The inaugural meeting 
convened to promote this object was held on Tuesday 


A | last at Winchester House, Old Broad-street, under the 


presidency of the Earl of Selborne. An executive com- 
mittee to carry out the projects of the meeting was nomi- 
nated, and includes amongst others the names of Lord 
Kelvin, Sir John Robinson, Sir Kyre Shaw, Mr. J. D. 
Pender, and the President of the Institution of Civil 
Engineers. 


The proposed construction of a light railway in German 
East Africa is arousing considerable opposition in Ger- 
many. The promoters of the scheme estimate the cost of 
construction at 40007. per mile, whereas similar lines in 
Saxony are stated to have cost upwards of 7000/. per 
mile, and the lines in the Congo Free State, which have 
been built under similar conditions to thoge under which 
the work mustbe done in German East Africa, have cost 
11,2007. per mile. The present proposal is to build for 
the present but 182 miles, to form the beginning of a 
sysbem to be finally extended to a length of 1100 miles. 


In making borings to determine the character of the 
ground at the sites of the piers of the proposed new bridge 
over the East River, New York, a 6-in. pipe was first 
sunk by means of the water jet as far as it would go. If 
boulders were met they were pierced by means of drop 
drills, and the hole continued with smaller pipes until 
bedrock was reached. <A platform was then clamped 
round the top of the 6-in. pipe above water level, on which 
was mounted a small prospector’s diamond drill. With 
this drill 2-in. holes were bored into the bedrock for a 
depth of 10 ft. to 20 ft., tha cores obtained giving definite 
information as to the character of the rock. 


What is stated to be the largest building ever moved 
in the States is the freight storehouse of the Baltimore 
and Ohio Railway Company, which, between September 
8 and 12 last, was shifted bodily a distance of 260 ft. in 
the course of 54days. The building in question is 440 ft. 
long by 120 ft. wide and 60 ft. high, and was constructed 
of wood and iron some 10 years ago at a cost of 7000/. 
The work was done without emptying the building of its 
contents, which consisted to a large extent of crockery 
ware, The preparations for the shift occupied five weeks, 
the weight of the building being transferred to rollers 
running on 40 specially laid tracks. Forty 5-ton screw- 
jacks formed the means of propelling the structure to its 
new porition, the work being accomplished without injury 
either to the building or its contents, at a total cost of 


The King will turn the first sod of the new line on| g9997 


January 1. 


The motor car race between Paris and Marseilles and 
back, a distance of 1051 miles, was finished on Saturday 
last, the first vehicle to arrive being the Michelin motor 
0 wich covered the distance, including stops, in 
(2 houre, 


The First Lord of the Admiralty, Mr. G. J. Goschen, 


accompanied by Admiral Sir Frederick Bedford, K.C.B., 
Admiral Noel, two of the Naval Lords, and by Mr. 


James Williamson, Director of Dockyards, has com- | P' 


menced a tour of inspection of the Dockyards, beginning 
at Haulbowline, whence they go to Pembroke. 


The members of the Leeds Association of Engineers 
recently paid a visit to the shipyards of Messrs. Swan 
and Hunter at Wallsend-on-Tyne, where they had the 
opportunity of inspecting a number of steamers in the 
course of construction. Afterwards the party visited the 
works of Messrs. Ernest Scott and Mountain. 


The torpedo-boat destroyer Santa Fé, lately built for 
the Argentine Government by Messrs. Yarrow and Co., 
has safely arrived at St. Vincent. She left Plymouth on 
Sanday, September 20, and encountered the full force of 
the recent gale in the Bay of Biscay ; her voyage is one of 
the many illustrations of the seaworthiness of this small 
class of vessel, 


The traftic receipts for the week ending September 27 on 
33 of the principal lines of the United Kingdom amounted 
to 1,658,854/., which was earned on 18,8794 miles, Forthe 








The Light Railway Commission, appointed by Act of 
Parliament in last session to give assistance to would-be 
promoters of light railways throughout Great Britain, has 
now been given temporary offices at 23, Great George- 
street, Westminster, where all plans of light railways 
must be considered before the end of December next. 
Every application going before the Commissioners must 
be accompanied by a full statement of the proposed light 
railway, gauge, motive power, county and parish where 
roposed, advance of money, requisition, and a certificate 
that a fee of 507. has been paid to the Board of Trade. 
The Commissioners are now quite ror | to advise appli- 
cants with the desire of constructing light railways in 
the procedure necessary. The Commiseioners are the 
Earl of Jersey, Colonel G. F. O. Boughey, R E., and Mr. 
Gerald FitzGerald, and Mr. Bret Ince is the secretary. 


The three battleships to be built under the authority of 
Congress for the United States Navy are to receive the 
names of California, Alabama, and Pennsylvania, and 
will be laid down by the Newport News Company, Vir- 
ginia, the Union Iron Works, San Francisco, and Messrs. 
Cramp, these firms having secured the contracts at the 
respective prices of 518.000/., 535,0007., and 530,000/., 
cinteaive of armament. Unsuccessful tenders were sent 
in by Messrs. J. Dialogne and Sons, of Camden, and the 
Bath Tron Works, of Bath, Maine. In general features 
and dimensions the new ships will resemble the Kear- 
sarge and Kentucky, which are in hand at Newport 
News, but the system of superposed turrets, practically 


grouping four guns in a single turret, seems to have 
been abandoned. Each ship will displace 11,525 tons, 
and be 368 ft. long, with 72 ft. beam, and 25 ft. draught 
at the stern. The water-line armour, about 4 in. thick 
at the bows and from 94 in. to 16} in. over the vital parts, 
will extend half beyond the base of the after turret, 
leaving the stern unarmoured. Above this belt amid- 
ships, and protecting the ammunition hoists of the guns, 
will be 5-in. armour, and the turrets will be covered with 
about 15 in. of steel. There will also be armoured bulk- 
heads, and a deck 2?in. thick. The armament will 
include four 13-in. guns coupled in the turrets and four- 
teen 6 in. quick-firers, besides a number of 6-pounders 
and smaller guns. Engines of 10,000 horse-power are to 
givea speed of 16 knots. The coal capacity is 1200 tons. 
The system of giving premiums to the builders for extra 
speed has been definitely abandoned, but 5000/. per 
quarter-knot will be deducted for reduced speed. 


The Bridges Committee of the London County Council 
report that considerable progress has been made during 
the past two months with the construction of the Black- 
wall Tunnel under the Thames. From July 21 last 179 
iron rings, forming the lining of the tunnel, and repre-- 
senting a length of 447 ft., have been erected. The 
cutting edge of the shield is now within 11 ft, of the ‘‘cut 
and cover” work on the north shore. The shield has 
passed under Leicester-street, and close to the high 
chimney of the Midland Railway Company without 
causing any damage. It has also passed beneath the 
railway lines of the Midland and Great Eastern Railway 
Companies, and, although it has been necessary to keep a 
large number of men employed at these spots in case of 
accidents happening, the movement of the surface has 
been very slight, and there has been no interruption to 
the traffic. Two “blow-outs” have taken place, but 
in neither case was any damage done. The cast-iron 
lined portion of the tunnel is on the point of being com- 
pleted. The subway arch and concrete backing in that 
portion of the tunnel which runs under the river are com- 
pleted ; the centres for concrete and tile lining above the 
level of the road are being set. The brick lining to No. 
4 shaft is about half-completed ; the granite sett road and 
the stone footpaths have m commenced in the ‘cut 
and cover ” on the north side of the river, and the work is 

rogressing satisfactorily. The building of the entrance 
came on either side of the river has not advanced so 
rapidly as could be desired. About one-third of the 
stonework is, however, erected on the north shore, but on 
the south side the work is only brought up to a level of 
5 ft. above the surface of the ground. The approximate 
value of the work executed, including the approach roads 
comprised in the contract, is 693,069/,, the total amount 
of the contract being 871,000/. 





OsrtuaRy.—Mr. Thomas Calvert, the late senior part- 
ner in the firm of Calvert, Harris, and Co., engineers, 
Cannon-street, E.C., died suddenly of apoplexy at his 
residence at Honor Oak Park last Sunday morning, in 
his 54th year. The deceased gentleman was at one time 
manager of Appleby Brothers, and he left this firm to 
start in business for himself. He was managing director 
of Stothert and Pitt, Limited, Bath, for five years, and 
for many years past has represented William Jessop and 
Sons, Limited, in town. 





Exectric TRAMWAYS AT BLAcKkBURN.—The Blackburn 
Town Council has decided to apply to the Local Govern- 
ment Board for power to borrow 10,000/, for a down 
electric tramways and plant in the town. The council 
proposes to supply electric current to the local tramways 
company at 3d. per unit on a mileage of 120,000 car-miles 
and 2d. per unit beyond that distance, The estimates 
show a probable annual profit of 800/. to the council, 
and a probable saving of 1400/. per annum to the tram- 
ways company, 





A Derp-Levet Rartway ror Lonpon.—In order to 
improve the working on the Metropolitan District Rail- 
way, the Shareholders’ Association propose the construc- 
tion of a deep-tunnel railway below the present lines, and 
have made the following offer: ‘‘In order to correct the 
many misstatements being made in connection with the 
projected deep-level express railway from Earl’s Court to 
the Mansion House, under the existing lines of the Metro- 
politan District Railway, I am instructed to make 
known the following particulars of the scheme and the 
progress made to date: (1) The scheme which has been 
unanimously —_ by the directors of the Metro- 
politan District Railway Company is for the construction 
of two deep-level tunnels for an up-and-down service of 
express electrie trains between LEarl’s Court and the 
Mansion House, with an intermediate station at 
Charing Cross; (2) Sir Benjamin Baker, the engi- 
neer of the company, foreseeing no unusual diffi- 
culties, acting upon the joint instructions of the 
company and the association, is now preparing a sur- 
vey and report on the lines in projection ; (3) the survey 
and —_ are expected to be completed and a Bill pre- 
pared for Parliament by November 15 next. The pro- 
posals for financing the scheme are: 1. The association 
will advance 1,000,000/. at 4 per cent. interest, non-cumu- 
lative, for the purpose of carrying out the scheme and for 
the better equipment of the existing service upon the fol- 
lowing terms: (a) The association to receive no interest 
for the 1,000,000/. advanced until the existing 1,500,000/. 
preference stock is in receipt of its full 5 per cenb. divi- 
dend ; (d) the association to provide all the preliminary 
expenses, together with the statutory deposit to Parlia- 
ment, estimated at 50,0007. ; (c) the association to receive 
a deferred bonus of one-half the profits, after the existing 





2,250, 000/. ordinary stock has received a dividend of 5 per 
cent.’ 
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SHIPPING COMPETITION IN THE 
EAST AND THE WEST. 

OnE of the most marked features of the present 
time is the necessity for all who are engaged in 
any important department of trade and industry to 
keep themselves informed regarding the changes 
in economic conditions which are taking place in all 
parts of the world. When means of communica- 
tion were slow, very often circumstances gave those 
on the spot a great advantage, but facility of com- 
munication, both in extent and speed, and espe- 
cially the applications of the electric telegraph, 
has shrunk the world into small dimensions, and 
placed all competitors nearly on the same plane. 
The conditions of the Far East a quarter of a cen- 
tury ago were to a large extent unknown to ordi- 
nary merchants and manufacturers, and did not 
affect their transactions to any great degree, 
but now the economic changes which are taking 
place in Japan and China, are greatly influencing 
industrial conditions in Britain, and the manufac- 
turers of Lancashire are beginning to feel that 
recent developments in these. countries will not 
only take away a large portion of their trade, but 
also make the competition for what is left more 
and more severe. Meantime, however, the makers 
of machines of all kinds in Britain are doing a 
good trade with the Far East, but, of course, every 
machine which is exported, serves to hasten the day 
when the people of these countries will not only be 


9! able to supply their own wants, but will also com- 
9| pete with us in the markets of the world. They 


are even already beginning to dispute with Britain 
her position as mistress of the sea, and to aim at 
a powerful navy and an extensive mercantile 
marine. As we have from time to time indicated, 
the Japanese are projecting lines of steamers to all 
parts of the world, and in some cases have already 
carried them out. Fair words at public dinners 
from their representatives seemed to indicate that 
they were only anxious to enter a great interna- 
tional co-partnership which would be mutually 
beneficial to all, but experience has soon shown 
that individual interests are too strong for the 
existence of such a brotherly compact. The 
spinners of Lancashire and the shippers of Liver- 
ool and London a short time since suddenly 
found that the Japan Mail Steamship Company— 
the Nippon Yusen Kwaisha—had reduced its rates 


of freight from Japan to London to less than the 
cost of transit by rail from Manchester to Liver- 
pool. This, no doubt, is an advantage to the 
former, for it brings the markets of the Far East 
near to their factories, but it makes the conditions 
of the latter very hard, for already it is found diffi- 
cult enough to obtain a fair return for investments. 
The British Consul at Yokohoma, in his last 
report, warns those shipowners who are interested 
in the carrying trade of Japan that they will soon 
have to encounter strenuous opposition from 
Japanese shipowners, and that chiefly on account 
of the action of the law which was passed in the last 
session of the Imperial Diet; for the encouragement 
of navigation, and of which we some time ago gave 
an account. That law was the direct outcome of 
the war with China. During ‘the hostilities the 
Japan Mail Steamship Company was obliged, by the 
provisions of its charter, to place its steamers at 
the orders of the Government, and the best ships 
of the Osaka Merchant Shipping Company and other 
Japanese lines were likewise chartered by the 
War Department. To replace these steamers in the 
established courses of trade, foreign steamers had 
either to be chartered or purchased, and in many 
cases the latter was deemed the more profitable 
alternative. At the close of the war, therefore, the 
Japanese had more ships than they knew what to 
do with. Before its outbreak, Japan’s mercantile 
marine was under 182,000 tons, while at the end of 
last year, that is, in the course of 18 months, it had 
risen to over 300,000 tons. Hitherto Britain has 
securely held her own in the carrying trade of 
Japan, and during the war the tonnage of British 
vessels employed was largely increased, owing to 
the Japanese ships being withdrawn from commerce 
to act as transports and tenders. Last year 72 per 
cent. of the vessels and 75 per cent. of the tonnage 
visiting Yokohama were British. This position, 
however, now seems to be seriously threatened. 
The main object of the Navigation Encourage- 
ment Law was to help to work off the redundant 
shipping by opening and subsidising new lines to 
foreign countries, England, the Continent of 
Europe, America, and Australia. The passing of 
the law, however, has been the means of calling 
new shipping companies into existence, and the 
claims which are being made on the Government, 
and which are still likely to be made, are greatly 
exceeding the amount which had been estimated. 
The largest amount will, of course, be paid to the 
Yusen Kwaisha, or Mail Steamship Company, and 
this is estimated at above five million yen, of which 
about 14 millions fall under the head of subsidies 
and over 34 millions under that of bounties, as 
shown below ; the value of a yen is about 2s. 1d. : 























Existing Ships. 
—-- Ss oe a 
sob g | 
Routes. ‘58 28 Subsidies. | Bounties. 
is Sis & 
A 4 ba 
Existing foreign or do- yen | yen 
mestic routes under con- | 
tract with the Govern- | 
ment, and extraordinary | | 
domestic services ac} OS | 886,200,000 | 
MORNE. Gs. . co. a os re 15,914,804 
Hong Kong ard Vladivos- | | 
tock oe rr ae Sb Pr | 86,605,949 
Bombay .. oe oe 3 12 | 198,285,390 | 
Bombay special service ..| 1 4 | x | 41,005,056 
Australia .. oe ~ 3 12 | 860,218,070 
America ee § 3 a} we 881,452,192 
Foreign service via Braz'l 1 2. | ‘a |218,777,3:0 
New Steamers. 
! : ? ! 
New | Average | 
a | Steamers. ‘ares Tonnage. | Bounties. 
|knots tons mies 
Australia .. 3 12 15 8,000 288,576 000 
America ..! 3 =i 14 4,500 472,600,000 
Europe | 12 24 | 14 5,800 | 2,114,404,464 
Total . | 18 }48), — 


— | 2,875,480,4€4 
Grand total 83 (not yet fixed.) | 1,434,708,460 | 3,569,235,275 








Since the sum that the Yusen Kwaisha alone is 
to receive amounts to such a large figure, it is 
estimated that when the sums to be paid to the 
Osaka Shosen Kwaisha are taken in account, that 
even with the Wrangements which have already 
been made, the whole outlay attending the opera- 
tion of the Laws for Encouraging Navigation and 
Shipbuilding will aggregate over seven million yen 
a year. There is further to be considered the ser- 
vices which the Oriental Steamship Company pur- 





pores opening a year or two hence to America and 
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Europe. If that programme be carried out, the 
aunual disbursements from the Treasury for pro- 
moting maritime enterprise will eventually exceed 
10 million yen. When the Navigation Law was 
before the Diet, it was stated by those in charge of 
the measure that the anticipated bounty for the 
first year was 600,000 yen, which would be increased 
by 20 per cent. yearly, until the whole should reach 
the prescribed limit of 1,000,000 yen. That was the 
amount placed on the Government estimates for 
the next decade, but the figures show that with 
the arrangements, mentioned the sum to be granted 
for bounties under the provisions of the law will 
aggregate from three to four million yen two or 
three years hence, and with the increasing demands 
it is likely much to exceed this. Like every other 
system of protection, the law is causing people to 
exercise their ingenuity to see how they can in any 
way take advantage of its provisions. For instance, 
the Hokkaido Colliery Railway Company contem- 
plates starting a line of steamers of its own to ship 
its coal abroad, and intends to put in a claim for a 
share of the bounty, although navigation is only a 
secondary object, but the Japanese papers point 
out that the Navigation Law did not contemplate 
the expenditure of State funds for such a purpose. 
Moreover, so far as we can gather, already the 
combination of coal extraction and railway busi- 
ness by one company is evoking a considerable 
amount of hostile criticism, and that would 
be intensified if it added shipowning to its opera- 
tions. Meantime, however, it is evident that the 
largest and best established line, the Nippon 
Yusen Kwaisha, is determined to take full advan- 
tage of the provisions of the law and endeavour to 
obtain as large a share of the carrying trade of 
Japan as possible. The Japanese Government and 
British shipowners are, therefore, both likely to 
have rather difficult problems to solve, the former, 
how they are to meet the increased demands 
on their Treasury in face of the estimates under 
which the law was passed, and the latter, how 
they are to make their arrangements in order 
to meet the intense competition which is likely to 
be produced by the operation of the law. Mean- 
time we merely state the case so far as it is known, 
but we will watch the course of events with interest. 

It is, however, not only from the Far East that 
increased competition is likely to be felt in the 
shipping industry. For a considerable time past 
the ofticial statistics of the foreign trade of the 
country have shown a decline in the volume 
of transhipments of foreign and colonial pro- 
ducts, due in great part to the development of 
direct lines of steamers between Continental ports 
and foreign and colonial ports which formerly 
sent all their produce to Britain for transhipment, 
For instance, the French Messageries Maritimes 
now carry on an immense business in all parts of 
the world. It is, however, the growth of German 
competition which is at present attracting the 
greatest amount of attention. Not only does the 
German Government grant direct subsidies to the 
various steamship lines sailing out of Hamburg, 
but also heavy rebates upon the charges of the 
State railways, upon goods from inland manu- 
facturing centres intended for export td certain 
markets. The arrangements are worked in con- 
junction with the Austrian railways, so that goods 
coming from distant parts of Austria can be 
conveyed to Hamburg at less than half the 
cost of transporting goods from the Midlands 
to London or Southampton, or other English 
ports. The British shipowners assert that by these 
means a large volume of trade has during the past 
few months been diverted from British ports to 
the Continent. The markets for which rebates are 
at present granted are South and Eastern Africa 
and the Levant, but in view of the success of these 
experiments, it is proposed to Australian and other 
markets. Belgium is also beginning to attack us, 
for a State-owned line of steamers is going to 
deliver goods in London, which are brought to the 
shipping port over State-owned lines of railways, 
at ruinous rates which will enable Belgian pro- 
ducers to undersell our home producers. 

The question is, What is to be done under the 
circumstances? The discussion of that question 
would open up many problems in economics and 
practical politics. We may be inclined to blame 
the Continental Governments and shipowners, but 
we must remember that some lines of British 
steamers carry goods from the Continent to foreign 


and colonial ports at lower rates than they charge | 


from British ports ; and they justify their action by 





saying that if they did not accept these rates they 
would not get the Continental goods. This, how- 
ever, is only looking at the subject from a ship- 
owner’s point of view, and overlooking altogether 
the interests of the shippers. It is understood 
that the Colonial Secretary is now making some 
investigations into the subject of German competi- 
tion. He will, no doubt, endeavour to secure 
more favourable treatment for export merchan- 
dise from the railway companies, who ought in 
their own interests at least to grant as favour- 
able terms as are given to our Continental com- 
petitors. It has been observed that the Mer- 
chandise Marks Act has been the means of caus- 
ing an enormous diversion in the trade in Con- 
tinental manufactures, from British ports to Ham- 
burg and Antwerp, without any corresponding ad- 





vance to British industry. When our foreign cus- 
tomers find goods marked ‘‘ made in Germany ” or 
‘‘made in Belgium,” they naturally come to the 
conclusion that it would be more economical to buy 
them in the countries where they are produced, and 
not in the country from which the shipments are 
made. In this way orders go to the Continent instead 
of coming to Britain, with the natural consequence 
that the trade of Continental lines of steamers has 
been built up, and they now carry traffic of which 
we, under former conditions, had a monopoly. It 
is, however, doubtful whether the repeal of the 
Merchandise Marks Act would now do any good, 
as the mischief has been already done, and foreign 
merchants are not likely to unlearn the lessons 
which they have learned. The problems connected 
with shipping competition, however, go far beyond 
any tinkering at such Acts or at railway rates. That 
competition is being chiefly intensified by the 
action of those countries in which the State owns 
the railways, and either owns or subsidises the 
shipping, and they are evidently willing to spend 
their resources in this manner, doubtless because 
they believe that as a whole the policy is in the 
interests of the people. Arguments on these points 
are not likely to avail much, and legislation by 
foreign countries would be practically useless. 
Meantime their action is pressing heavily on the 
shipowners and sailors of this country, and we 
would ask the leaders of the latter to try to take 
all the circumstances into account when they are 
agitating for an increase of wages. The former 
are no doubt feeling that they are being ground 
between the upper millstone of foreign competi- 
tion and the nether millstone of trade unionism. 
Probably some people will be inclined to say 
that the only solution of the problem is to be 
found in State-owned lines of transit, but we 
in Britain are, to all appearances, still a long 
distance from the time when that step will be 
supported by public opinion. Meantime the con- 
ditions of the problems require very careful study, 
and the evolution will, no doubt, be watched with 
intelligent interest, for all who are engaged in the 
larger transactions of trade and industry are 
gradually perceiving that in the future the most 
important problems will not be of a scientific but 
of an economic nature. 





THE AOCIDENT TO THE BOILERS OF 
H.M.S. “ BLAKE.” 


THe Court-Martial on Fleet-Engineer W. H. 
Burner and Engineer G. E. A. Crichton, necessi- 
tated by the recent accident to one of the boilers 
of H.M.S. Blake, has been brought to a conclu- 
sion, and has resulted in these two officers being 
severely reprimanded and dismissed their ship. 
The sentence is a severe one, and whatever view 
may be taken of the circumstances which led 
to the failure of the Blake’s boilers, it is hard 
to understand how any one can fail to sympathise 
with the serious blow that has fallen on two 
officers who have filled responsible positions in 
Her Majesty’s service with high credit, one espe- 
cially for so long a period. 

It will be remembered that the accident in ques- 





tion happened whilst H.M.S. Blake, a first-class 
cruiser, was running a full-power natural draught | 
trial on the 24th of last June. One life was un- | 
happily lost, a stoker being scalded to death. | 
The mishap occurred to the crown of the com- 
bustion chamber, which came down about 3in., 
the ends of several stays being drawn through the | 
plate. It is hardly necessary to say that such an 
occurrence could not very well have resulted from 
anything but overheating, and it equally follows | 
that there could not have been water in contact 


with the plate at the time, otherwise overheating 
could not take place. The chief duty of the Court 
was to find out, therefore, how the shortness of 
water occurred, and why proper means were not 
taken to prevent the ill effects which followed. 
The Court was formed by Captains W. H. Hender- 
son (President), H. L. F. Royle, E. H. Gamble, 
F, Hutchinson, and H. B. Jackson. Mr. W. Bed. 
ford Whyte was deputy judge advocate. Captain 
Bromley, of the Blake, prosecuted. 

There were two charges; the first, that while 
serving in the Blake the two officers ‘negligently 
performed their duty as fleet-engineer and senior 
engineer respectively, in not exercising proper 
supervision over the replacememt of the gauge- 
glasses on the ship’s boilers, whereby the glasses, 
being inefficiently fitted, failed to indicate the 
amount of water in the boilers on June 24, in con- 
sequence of which the top plate of the combustion 
chamber of No. 3 boiler was damaged, and the 
safety of the other boilers endangered.” The 
second charge was that they ‘‘ neglected their duty 
in not exercising proper supervision over the 
working of the water gauges of the boilers, whereby 
the top plate of the combustion chamber was 
damaged owing to the defective condition of the 
water gauges not having been ascertained and reme- 
died.” It will be noted that there is a difference 
between the two charges, the first being that the 
accused did not supervise the actual fitting of the 
gauge-glasses, and the second that they did not 
supervise the working of the glasses after they had 
been fitted. It was on the first charge that they 
were condemned, that being held by the Court to 
be ‘‘ partly proved.” 

It is as well, perhaps, to give here the finding 
of the Court, as recorded in the Western Morniny 
News, to which we are indebted for many details 
of the proceedings. The finding was ‘ That 
the first charge against the prisoners had been 
partly proved, inasmuch as Fleet-Engineer W. H. 
Burner and Engineer Crichton did not exercise 
sufficient supervision to insure the gauge-glasses 
on the main boilers of the Blake being in a 
thoroughly efficient condition ; nor did the Fleet- 
Engineer, or an experienced engineer officer, 
supervise the replacement of gauge-glasses by 
inexperienced artificers as they should have done. 
The Court found that the second charge (which was 
that the prisoners neglected their duty by not 
exercising proper supervision over the working of 
the water gauges) was not proved, and acquits 
them of the same. The Court on the partly proved 
charge adjudged both prisoners to be severely 
reprimanded, and to be dismissed from the Blake.” 

The punishment, as we have said, is severe ; but 
not more so than was called for, if the two engineer 
officers had been guilty of a wilful neglect of duty 
which led to loss of life, to say nothing of damage 
to property. In the first place, however, an un- 
biassed civilian would be likely to question the 
fairness of appointing five captains in com- 
mand of ships to try two officers belonging to a 
different branch of the service. No one would 
question the desire of these gentlemen to act fairly, 
but it is certain they were not in a position 
to form an opinion upon the technical details 
in connnection with the fitting of gauge-glasses, 
which formed an essential part of the case. 
If there were a court-martial to inquire into an 
alleged want of seamanship on the part of an execu- 
tive officer it would be rightly thought a monstrous 
thing that it should be composed entirely of engi- 
neer officers, but the case would have been very 
much on all fours with what now takes place. Of 
course the bare suggestion of such a thing will be 
looked upon by naval men as worse than blasphemy, 
and ‘‘there are the rules of service which cannot 
be broken, &c.” But though the rules of the 
service cannot be broken, they can be altered, 
and as conditions have entirely changed since 
they were framed—or grew into existence—so 
must the rules be changed if they cause injustice 
to be done. It is sometimes said that engineer 
officers could not be trusted to try their brothers 
of the same branch ; they would be too prejudiced 
in their favour. The same argument might be used 
in regard to executive officers, for there is as high 
a regard for honour and justice in one branch of 
the service as in the other. The politicians and 
executive ofticers have, however, the whip hand at 
Whitehall, and will keep it until the public 1s 
awakened — possibly by some serious national 
disaster—to the foolishness of the present arrange- 
ment. We will, however, proceed to the evidence 
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in this important trial, extracting from the report 
such details as seem most relevant to the issue. 

The first witness called by the prosecution was 
Mr. John Thompson, an assistant engineer on the 
Blake, who was in charge of the stokehold at the 
time of the accident. He said he tested the gauge- 
glasses and considered them in good working order. 
Three minutes before the accident he noted the 
gauge-glasses on the boiler to which the accident 
happened as showing 4in. Previous to the trial 
Mr. Crichton tested the water-gauge glasses. 
James Handley, engine-room artificer, was on duty 
in the foremost stokehold during the trial, and had 
charge of the feed pumps, but had never had charge 
ofthem before. On one occasion previously he had 
fitted a new glass, and had seen Mr. Crichton 
supervising the fitting of gauge glasses. Both 
feed pumps of No. 3 boiler were working at the 
time of the explosion. When he had replaced the 
gauge-glass he had noticed that the india-rubber 
was likely to impede the flow of water into the 
glass, but he made no report about it. George 
Tucker, a chief stoker, tested the whole of the 
gauge-glasses at the after ends of No. 2 stokehold. 
Both before and during the trial Mr. Crichton 
tested the gauge-glasses in No. 2 stokehold. Not 
five minutes before the explosion he had in Mr. 
Crichton’s presence tested the port after glass of 
No. 3 boiler (the one that gave way), and it was then 
working properly. He had served as chief stoker 
in two other ships. Only once previously, and for 
one watch, had he done duty in the stokehold. 

The next witnesses were of an entirely different 
class, representing the higher engineering branches 
of the Admiralty and Dockyards. The first of these 
was Mr. R. J. Butler, who stands next to Mr. Dur- 
ston, being Chief Engineer Inspector of Machinery. 
He had examined the two boilers which had given 
way, Nos. 2and 3. The crown of the combustion 
chamber of No. 3 boiler was depressed almost 
throughout its entire length, the greatest depres- 
sion being abreast the two middle furnaces, ex- 
tending about 3 ft. in length, 21 in. in width, 
and 34 in. deep. Ten vertical stays had their 
nuts drawn off, and had passed through the plates. 
The after tubeplate was forced down at its upper 
flange, and drawn forward. The upper tubes were 
leaking, and many of the ferrules were crushed. 
The forward side of the combustion chamber was 
not depressed, but the tubeplate seams were sprung. 
In No. 2 boiler the roof of the combustion chamber 
was generally bulged, the greatest depth being 
Zin. One stay had its nuts drawn off, and the tube- 
plate seams were sprung. He also tested the water- 
gauge glasses. The glass at the forward end of 
No. 3 boiler was choked with india-rubber ring, 
which was forced under the bottom of the glass 
tube. The glass was not fitting into its recess 
in the bottom gauge mountings. It was very dirty. 
He tried the glass with 71 lb. of steam and found 
the water passed into the glass both from the top and 
bottom fittings, and drained through the drain 
cock freely. After this test the glass was found 
choked with india-rubber, and a light could not be 
seen through it. The port after glass was partially 
choked with india-rubber at the bottom of the 
glass tube, and a small hole was visible through the 
india-rubber. The starboard after glass was broken 
and was not choked, but dirty. On No. 1 boiler 
the three glasses were all choked with india-rubber. 
In one case the glass was 4 in. too short, and in an- 
other the india-rubber packing was exuding at the 
bottom of the glass. Most of the 18 glasses to the 
six boilers were choked or partially choked with 
india-rubber. Mr. Butler was of opinion the defec- 
tive condition of the glasses was the immediate 
cause of the accident. Between the recess in which 
the gauge-glass fitted and the glass itself there was 
aspace of ;4; in., but he did not know that the 
rubber when heated was forced by pressure into 
this space. Possibly the round-based gauge-glass, 
recently in use in the service, might facilitate the 
exuding of rubber under the base of the glass, 
but he was not aware that flat-based glasses were 
being substituted in the service for round-based 
glasses. A new pattern mounting for gauge-glasses 
was being introduced into the service, giving a 
depth of recess of only jj, in, and doing away 
with the fill space around the base, so that 
the packing was lodged upon a solid mount- 
ing, and did not project into the recess. The 
starboard after-glass of No. 3 boiler was broken, 
but the orifices were clear. Mr. Butler stated that 
the usual three years’ full power natural draught 
trial was not carried out on the Blake when on the 








American station because the boiler tubes leaked. 
A new pattern gauge-glass was being fitted on all 
new ships and the most important of the old ones, 
but there was no reason to suppose the old pattern 
gauge-glass was defective. Partially choked glasses 
might become completely choked by sediment. 

Mr. Robert Mayston, Fleet-Engineer, and Chief 
Engineer of Devonport Dockyard, had also ex- 
amined the boilers. His evidence was largely 
corroborative of that of Mr. Butler. He had pro- 
posed to bring the gauge-glasses of the Blake up 
to date, and the new glasses were then about 
to be fitted. The use of india-rubber packing 
for gauge- glasses was being discontinued. Mr. 
R. H. Andrews, Mr. Mayston’s chief assistant, 
gave evidence of a similar nature to that of his 
chief and Mr. Butler. In the examination of this 
witness it came out that the combustion chamber 
crowns of the Blake’s boilers had bulged down on 
a previous occasion. Reference was also made to 
the tubes leaking at the combustion chamber end 
when the vessel was on trial previously, and the 
trial had to be discontinued. This Mr. Andrews 
attributed to the overheating of the combustion 
chamber tubeplate, but the danger was now almost, 
if not entirely, removed by the Admiralty ferrule. 
Mr. Andrews’ evidence closed the case for the 
prosecution. 

The evidence called for the defence was not, 
according to the report, of a very comprehensive 
character. Mr. Thompson, who had given evidence 
previously, said he had observed one glass on No. 3 
boiler to be working satisfactorily shortly before 
the accident. In this he was corroborated by Chief 
Stoker Uran and a second-class stoker. Staff 
Engineer Watson, of the Renown, said the chief 
stokers and engine-room artificers were competent 
to replace gauge-glasses at sea, but the work should 
be tested by the engineer in charge. We presume 
this means the engineer in charge of the watch, 
as he afterwards stated that he would not, 
necessarily, as engineer in charge of the ship 
personally test the gauge-glasses before com- 
mencing a trial. He could only attribute the 
accident to deficient water in the boiler due to 
false water being shown in the glasses. If the 
glass found broken after the explosion were intact 
previously, it should have shown the height of water 
in the boiler. He was of opinion that the feed had 
nothing to do with the accident, and had known 
india-rubber to exude and partially choke the gauge- 
glasses. Every engine-room artificer should be 
competent to fit gauge-glasses. 

With regard to the engineering details involved 
in this case, our readers will be competent to form 
their own opinions, but there are circumstances of 
wider importance which arise. We have hereaship 
fitted with boilersthatare notoriously untrustworthy, 
namely, thedouble-ended single combustion chamber 
type. If the Blake had been a liner belonging to 
a private firm of repute, instead of being one of 
Her Majesty’s ships, her boilers would have been 
taken out long ago, and replaced by those of a 
more efficient kind ; as it is, they have been patched 
up for further use. The Admiralty, however, will 
never own to making a mistake, and the political 
element which rules at Whitehall will never spend 
money that does not make a show. The Govern- 
ment has every year to ask the House of Commons 
for money for the Fleet, and in return each Ad- 
ministration tries to out-brag those last in power. 
The public never go into details. So many ships 
added, or laid down ; so much money spent. That 
is the elementary comparison. The average tax- 
payer has no time, or no industry, for a more 
detailed examination of accounts. Hence it is that 
new boilers to replace those defective, new ma- 
chinery for our dockyards, and a hundred other 
details—even sufficient crews for the ships built, 
until public agitation forced the matter to the front 
—are things entirely neglected by our vote-catching 
rulers. 

We see the same result on a smaller scale with 
the gauge-glass fittings. No engineer can doubt, 
after reading the evidence, that those fitted to the 
Blake are defective, but it requires the collapse of 
two boilers and the death of one man to get these 
defective fittings replaced by others. 

With the engine-room staff we find the same 
thing ; the ships of the Navy being undermanned. 
The Blake had, we believe, only six engineer 
officers; at least, that is the number she has, 
according to the latest published list. This is far 
less than would have been carricd on the books of 
the older ironclads of the ear!, days of steam ; yet 








the Blake has no less than four sets of main 
engines, to say nothing of the multitudinous auxi- 
liary engines which make a modern man-of-war a 
perfect box of machinery almost from stempiece 
to sternpost. The consequence is that a great deal 
of work which should be done by properly qualified 
officers is necessarily left to artificers or chief 
stokers. The engineers proper are not sufficient 
to do the work. The artificers are supposed to be 
competent men, they ought to be the pick of their 
trade. Unfortunately the Admiralty policy has been 
to neglect this branch of the engine-room staff, 
and—a good mechanic being always in request—the 
result is that the best men will not now enter the 
Navy. An inatance of this is given in the fact, 
mentioned in the evidence, that a chief stoker 
interfered with the working of the pumps before 
the accident, the duty, of course, being that of an 
artificer. The latter class can do better ashore. 
So much for the question in general. We will re- 
turn to the details of the case under consideration. 

Mr. Burner and his colleague have been con- 
demned because they ‘‘did not exercise proper 
supervision over the replacement of the gauge- 
glasses on the ships’ boilers, whereby the glasses 
being inefficiently fitted failed to indicate the amount 
of water in the boilers.” This charge is said to be 
‘*partly proved.” We will consider the Fleet- 
Engineer’s case first. We hardly think it will be 
contended that the chief engineer of a ship like the 
Blake should personally supervise the fitting of 
gauge-glasses. Such a supposition would be absurd, 
for in one case, on board the Edgar, six gauge- 
glasses had to be refitted in 24 hours. The Court 
must have meant, therefore, that the chief engineer 
should have tested the glasses and have found that 
they were choked. Mr. Burner had at the time of 
the trial other duties to perform, which he thought 
of higher importance. He was in the engine-room, 
leaving to his subordinates what he looked upon 
as the less onerous duty of attending to the 
stokeholds. It may be said here that no 
accusation appears to have been made that he was 
neglecting his duty by taking things too easily. 
The imputation was that he was not judicious in 
the way he distributed his attention. The direct 
evidence tends to show that the glasses were tested 
frequently, one of those on No. 3 boiler which gave 
way, immediately before the accident. The evi- 
dence of the Admiralty and Dockyard engineers 
would appear to throw a doubt on this. It is, of 
course, difficult to decide between the two. The 
way in which a test is made of the working of a 
water-gauge is to blow through the top and bottom 
cocks. It is an operation performed at frequent 
intervals on any decently conducted ship, and it is 
difficult to believe that a steam trial should be made 
in Her Majesty’s Navy with this detail so much 
neglected as the prosecution asked the Court to 
believe was the case. If thecockshad been absolutely 
choked, the fact would have been discovered had 
they been tested, and no man in his senses, engineer 
or stoker, would, had he been unable to ascertain 
the height of water in the boilers, have allowed 
the trial to continue without reporting the fact. 
If, however, the cocks had been partially choked, 
even to a very great extent, the pressure in the 
boiler would have forced a considerable volume of 
water or steam out into the stokehold, probably 
sufficient to lead to the conclusion that the gauges 
were working satisfactorily, There is a great deal 
of difference between water rising in a glass which 
has the same pressure within it as the boiler has 
itself, and steam blowing through into the atmo- 
sphere with all the pressure of the boiler on one 
side. Of course, if the india-rubber washer 
were so squeezed under the bottom of the glass 
as to entirely prevent the water rising in the 
gauge, that would have been shown by the 
glass remaining empty of water when that which it 
had contained was blown out, and there would 
thus have been sufficient indication of the non- 
working of the gauges. But india-rubber washers, 
when used for some time, and also subject to con- 
siderable heat, become very plastic, and yet lose 
their elasticity. In addition to this, sediment from 
the boiler is apt to accumulate and help to stop 
asmall hole. Under these circumstances it is pos- 
sible to conceive that the bottom of the glass might 
be opened by the blowing through, and not quite 
close again until the water had had time to rise in 
the glass. In any case the fittings were defective 
in design, a fact for which the engineers of the 
ship were not responsible, They had to accept 
what was given them. 
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It is not absolutely certain, however, that it was 
necessary to believe the gauge-glass was showing 
false water to account for the overheating of the 
combustion chamber crown, which undoubtedly led 
to the accident. We know that in boilers of this 
class the tubeplates have become so much over- 
heated that tube ends have leaked excessively, 
although there was no question of the water level 
being too low. It has been assumed that the eva- 
poration has been so energetic that water has been 
driven back from the tubeplate by the immensely 
rapid evaporation of steam. It is not impossible 
that a like occurrence may have taken place on 
the enormous flat top of the single combustion 
chamber : and, indeed, it seems necessary to find 
some explanation other than shortness of water to 
account for the overheating of tops of furnaces 
which sometimes occurs, although the consequences 
are not often so serious as in the present case. The 
fact that the Blake’s boilers had been previously 
bulged lends colour to this hypothesis. 

Allowing, however, that the gauges were choked 
and not tested during the trial, it is difficult to see 
why Mr. Burner is held responsible, excepting on 
the ground that a chief is responsible for the acts 
of his subordinates ; but in that case the captain 
also should be dismissed his ship, which would be 
absurd. The choking of the glasses by the forcing 
up of the india-rubber was a gradual process, and 
gauges which might have been clear when once 
tested would get choked subsequently. Mr. Burner 
was at his post in the engine-room, and, to judge 
by the report, there was no accusation of previous 
neglect of duty brought against him. 

The two unfortunate engineers will, however, 
have the satisfaction of knowing that their loss will 
be the gain of their brothers in the service, and that 
defective gauge fittings are likely soon to be re- 
placed by a better designed arrangement, in which 
asbestos will take the place of india-rubber, and the 
packing will be kept further from the end of the 
glass by means of a deeper receptacle for the tube 
end. If also the untrustworthy and inefficient 
double-ended single combustion-chamber boilers are 
taken out and replaced by more serviceable steam 
generators, the accident to the Blake will not be 
without advantageous features. 





IRIDESCENT GLASS. 
By Cuartes E, Benuam. 

Tue beautiful iridescence which glass acquires 
under certain circumstances, especially after pro- 
longed — to the elements, is due to the 
principle known in optics as ‘‘ interference.” 
Colour is caused by undulations of light waves of a 
certain definite length, i.c., if the waves of light are 
of a certain definite length they will, when they 
fall on the eye, give rise to the sensation of a 
certain definite colour. The smallest wave lengths 
appreciable to the eye give rise to the sensation of 
violet ; the next in size, blue; the next, green; then 
orange, then yellow, and then red; while if the 
wave length is larger still they do not affect vision 
at all. If various wave lengths fall upon the eye 
at the same time, the sensation of white is the 
result, so that if we interpret the words in accord- 
ance with these facts, we may adopt the ordinary 
but rather loose statement that white is ‘‘com- 
pounded of the various colours.” It will therefore 
be apparent that if we can sift out from a beam of 
light certain wave lengths, the residual rays will no 
longer be white but some colour, the complement 
of that got rid of. Interference is one of the 
methods by which this sifting out may be accom- 
plished, and one of the deans ways in which it 
takes place is when light is reflected from the two 
surfaces of a very thin film. Let the annexed dia- 
gram represent a thin film, and the courseof tworays, 
reflected, A from its upper surface and B from its 
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lower. After reflection A and B both travel in the 
direction C (B having been bent or refracted in its 
passage through the film so as to coincide in direction 
with A after reflection). Now if the thickness of the 
film is such that B is exactly half a wave length 
behind A, after reflection, the trough of every wave 
of B will coincide with the crest of a wave of A, 
and there will be ‘‘interference,” or destruction 
of the undulation. In this way films of different 
thickness wil] cause interference of different 








colours, and C will only consist of the surviving 
unsuppressed components of A and B, that is, it 
will be coloured, the tint varying with the thickness 
of the film. 

It is on this principle that buried glass is irides- 
cent, though the nature of the film may not always 
be the same. A conjuror often puzzles his audience 
by having various stratagems in a series of illusions 
apparently all done the same way. No single ex- 
planation suffices to account for them all, and 
hence spectators are deceived. Nature, in her 
conjuring tricks, often perplexes us in the same way, 
and until we see the numerous causes of the films 
which produce iridescence on glass we may well 
give up the attempt to find one explanation that 
will fit them all. 

The simplest method of making glass iridescent 
is that first observed by Robert Boyle, in the 17th 
century, viz., by blowing it to such thinness that 
its own substance forms the requisite interference 
film and glows with colour, in the same manner as 
a soap bubble, and from a precisely similar cause. 
But this form of iridescent glass crumbles at a touch. 

Iridescent glass that will bear handling may be 
made in several ways. We may have a thin film 
of any transparent substance on its surface, or its 
own substance may be so laminated that the upper 
layers produce interference. 

The external film of some foreign substance 
comes in many different ways. It is not uncommon 
to see a glass water-bottle that has stood disused 
for a long while, tinged with red and purple irides- 
cence from a thin film of salts on its inner surface, 
deposited probably by the water which has been 
inside it, and so tightly will this film cling that it 
is not always easy to get rid of it. But when glass 
has lain exposed to the elements, and especially 
in damp soil, a film, composed, according to 
Péligot, of silica and earthy silicates, gradually 
forms over it and gives a much more brilliant 
iridescence, accompanied with a silvery glistening. 
This film does not appear always to be derived 
from the glass, for when it is scraped off, which is 
accomplished with difficulty, it is often found that 
the surface beneath it is still quite smooth and 
polished. The deposit is probably derived from the 
rain, which is impregnated with a certain quantity 
of silica derived from the soil over which it runs. 

But when the exposure to the elements has con- 
tinued still longer, the glass itself begins to under- 
go change. Its surface, when viewed under the 
microscope, after the removal of the external film, 
is dotted all over with tiny excrescences like little 
bubbles of glass. Acids which cause the external 
film to flake off easily, by dissolving the silicates, do 
not affect the glass excrescences below, which glow 
with rich deep colours, generally much darker than 
those of the glistening external coating. 

With greater age the uneven character of the 
glass surface is much more marked, and a micro- 
scopic examination of the various stages of change 
suggests a rough and ready method of computing the 
antiquity of the glass, though, of course, modifying 
influences may prevent exact accuracy being 
arrived at in this way. 

The greatest sign of extreme antiquity is probably 
the lamination of the glass, which may often be 
seen to be split into layers parallel with the surface, 
like mica or selenite, and in some cases ancient 
glass vases, when unearthed, have entirely split up 
into mere flakes. 

It is easy to see how the lamination causes irides- 
cence on the principle of interference by thin films, 
and the preceding stage of minute hemispherical 
bubbles would, of course, produce the same effect, 
though Mr. Wallace-Dunlop, in his ‘‘ Glass in the 
Old World,” says that the light is ‘’ cylindrically 
depolarised as it were,’’ whatever that may mean. 

It appears that white glass is less easily acted 
upon than the coloured varieties, and, according to 
a writer in the ‘‘ Encyclopedia Britannica,” alkaline 
varieties are specially affected. Sir David Brewster 
expresses himself very poetically when he says of 
this ‘‘ disintegrated” glass that ‘‘there is perhaps 
no material body that ceases to exist with so much 
grace and beauty when it surrenders itself to time 
and not to disease.” 

As to the causes of the changes which glass 
undergoes in course of time, every authority adopts 
the supposition that there is a chemical action. 
Rood says that some of the alkali appears to be re- 
moved by the rain. Numerous writers refer to the 
apparent influence of ammonia, as evidenced by the 
alleged special tendency of glass in stable windows 
to become iridescent. Possibly this observation 





does not rest upon wide testimony, but has been 
handed on from writer to writer like many other 
statements in scientific books. At any rate, glass 
may be kept in a closed vessel, close to strong 
ammonia, for a long time without undergoing any 
change. It is also said that salt water favours a 
speedy disintegration, as proved by the glass relics 
dredged up from the wreck of the Royal George. 
Whatever influences of a chemical character may 
sometimes affect glass, it does not appear easy to 
understand how the dissolving away of alkali, or the 
combination of any of the constituents of the glass 
with other substances, can account for the fact that 
the change which takes place manifests itself, as 
already explained, chiefly in a raising of the surface 
into minute hollow domes, nor is it clear how ina 
climate like that of Egypt, so free from moisture, 
chemical activity could be so powerful. Without, 
therefore, denying the possibility that actual 
chemical changes take place, it may be pointed out 
that other influences, undoubtedly at work, seem 
sufficient to account for the phenomenon, 

It is curious that the firat recorded instance of 
natural iridescent glass offers a suggestive clue as to 
the effect of these other influences. In 1666 Lord 
Brereton exhibited some glass from the north and 
south windows of a church, In both cases the 
glass was ‘‘ eaten in by the air,” but much more so 
in the case of the glass from the south windows, 
which alone showed iridescence. Apparently, 
then, sunshine had something to do with the 
change. Glass windows exposed to the sun absorb 
a certain amount of heat. They are warmed every 
day, and they cool every night. Windows on the 
north side would not be subject to such marked 
alternations of temperature. If we picture to our- 
selves the effect of these alternate heatings and 
coolings, we see that there is alternate expansion 
and contraction of the glass—an infinitesimal pulsa- 
tion of the molecules must take place with every 
change of temperature. These tiny heavings, the 
consideration of which almost seems like endowing 
the mineral kingdom with life, are constantly going 
on in every substance around us, and, minute as 
they are, they represent the expenditure of pro- 
digious amounts of force, for so tightly are the 
molecules of matter clasped in an embrace of 
mutual attraction that only the giant powers of 
nature can force them asunder even the millionth 

art of a mote’sspace. According to Joule’s calcu- 
ations, a pound of glass, in passing through 
100 deg. Cent. of temperature, has its molecules 
subjected to a force sufticient to raise 11,600 times 
the weight of that glass to a height of 1 ft. How 
many millions of foot-tons, then, may not the 
‘‘ups and downs” of a single fragment of glass 
represent in the force which has swayed its mole- 
cules during the variations of temperature occurring 
in a few centuries? It is not, however, so much 
the amount of force that we have to consider as 
the number of times which a piece of glass exposed 
to the annual, diurnal, and hourly changes of tem- 
perature swells and shrinks in infinitesimal tides of 
expansion and contraction. The surface of the 
glass will consist’ of a layer of molecules, whose 
direction of least resistance in expanding will be 
at right angles to the free surface, so that we may 
look upon their movement, supposing the glass to 
be lying horizontally, as an upward and downward 
one. Ifthe rise and fall of this layer of molecules 
were perfectly regular, the smoothness of the 
surface would be unaffected, though we can see 
that it might in course of time produce a sepa- 
ration into layers, a lamination of the glass in planes 
parallel with the surface. But if, as must be the 
case, the heaving is somewhat irregular, owing to 
irregularities of expansive power, conductivity, 
radiation, and so forth, of various particles of the 
glass, and of the dust upon it, we shall see that in 
addition to a general rise and fall, we shall also 
have minor particular expansions and contractions 
whose irregularities may account for the excres- 
cences and unevennesses of the top layer. The 
influence of a damp soil, by favouring the conduc- 
tion of heat, would help forward the change, and 
possibly the atmosphere of a stable, from its varia- 
tions of temperature, quite as much as from its 
ammonia, may be sufficient to account for the in- 
stances of the change taking place on stable wia- 
dows. Altogether it would seem as if the merely 
dynamic influences of heat and cold were sufficient 
to account for the whole phenomenon, whether or 
not there are also sometimes influences of a strictly 
chemical nature which heighten or accelerate the 
effect, 
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It might be supposed that, adopting this theory, 
iridescence could be artificially produced by sub- 
jecting glass to aseries of rapid changes of tempera- 
ture. Certainly we could in the laboratory improve 
on Nature’s methods by making those changes much 
more sensible. We could heat and cool the glass 
to much greater degrees of contrast than the cycling 
seasons and the vicissitudes of day and night could 
bring about. But it must be remembered that it 
is not striking contrasts that we want, but an enor- 
mous number of variations, and though we could 
quicken these to a certain extent, it is doubtful 
whether patience could compete with Nature’s 
limitless leisure. 

At the same time attempts have been made, 
and made with success, to imitate iridescent glass, 
though the effects do not exactly resemble Nature's. 
By depositing artificially very thin films of silicate 
of soda on glass, we may imitate fairly closely the 
‘‘external films’’ which have already been de 
scribed, but in attempting to change the glass 
itself we do not easily copy the glowing hues of 
antique specimens. 

Glass is a singularly permanent material. Water 
at a high temperature dissolves it, but so slightly 
that the effect is practically inappreciable ; ordinary 
acids have no influence upon it ; hydrofluoric acid 
is an exception ; it readily combines with the silica 
and removes it, and is, therefore, used for etching 
on glass. M. Brame, with this acid, and fluoride of 
calcium in strong sulphuric acid, produced some 
approximation to the changes which take place in 
old glass, but it has not been found possible by this 
means to obtain the gorgeous iridescence. 

The methods which have been successfully adopted 
appear to consist in so altering the refractive power 


of the external layers of the glass that interference |” 


is brought about as if a film of some other substance 
were deposited. M. Meunier has shown glass made 
iridescent by subjection to the vapour from volcanic 
ashes, which may have produced some such effect 
as this. 

To Frenchmen seems due most of the credit in 
working at this subject. M. Frémy and M. Clé- 
mandot-discovered a beautiful mode of colouring 
glass with iridescent hues by submitting it to the 
combined action of heat, pressure, and weak acid. 
M. Clémandot has patented the process in France 
and England, and it is his iridescent glass which 
is so often seen in our shops. The effect is very 
beautiful, but totally different from the colouring 
of antique vases which have been acted upon 
naturally. 





THE WEATHER OF SEPTEMBER, 1896. 
SepTEMBER is often a very pleasant month, being 
the brightest portion of autumn, the toning down 
of summer. The mornings and evenings are 
occasionally chilling and damp, though the mid- 
days are warm. As Shelley says, 
‘*The day becomes more solemn and serene 
When noon is past: there is a harmony 
Tn autumn, and a lustre in its sky, 
Which through the summer is not heard or seen.” 

The shortening days, the keenness of the air at 
night, the heavy morning dews, and the diminish- 
ing temperature, proclaim the departure of summer. 

‘* When the sun sets the air doth drizzle dew.” 

Shakespeare seems to have regarded dew as very 
fine rain; and, indeed, it is more consonant with 
general experience to regard it as invisible rain, 
falling ‘‘ water-dust,” than anything else, notwith- 
standing attempts to prove that it is moisture 
arising from the ground and condensed at the 
surface, 

The sun crosses the equator on the 22nd, the 
days become equal to the nights, the leaves of trees 
grow sere. Solar radiation continues to exhibit its 
summer intensity, and terrestrial radiation begins to 
show its effect in cold nights, when the air is free 
from mist or cloud. The warmest wind is from 
E.S.E., and it has the greatest range of daily tem- 
perature, proving that it is generally free from 
cloud or mist, and thus impedes radiation less than 
the other winds. The coldest wind is from N.N.W., 
but the differences of temperature for the various 
winds are not considerable. A cloudless sky 
favours the greatest diurnal range of temperature, 
an overcast sky the smallest. 

For the British islands generally, estimating by 
data for 1881-95, 15 years, as published in Enat- 
NEERING, September was 

Warmest in 1895, with most sunshine, small 


sure, resultant of the winds S.W.; also in 1890, 
with moderate sunshine and rainfall, great pressure, 
wind S.W. ; 

Coldest in 1882, rainy, wind W.N.W., low pres- 
sure ; 

Wettest in 1885, cold, wind W.S.W., low pres- 
sure ; 

Driest in 1894, with greatest pressure, cold 
weather, wind N. by E. ; 

Next greatest presswre in 1888, very dry and cold 
weather, with W. wind ; 

Least pressure in 1883, rainy, little sunshine, 
wind §. ; 

Most sunshine in 1895, 49 per cent. of possible 
duration (see above) ; 

Least sunshine in 1881, 26 per cent., with small 
rainfall and variable winds. 

September, 1896, was even more deficient in 
sunshine than the same nominal month of 1881, 
while it was the wettest month of this series, had 
the lowest atmospherical pressure, dominant S.W. 
winds, and normal mean temperature; in most 
respects it was the very opposite of the previous 
September, and closely resembled that of 1885. 
The mean pressure and temperature of the atmo- 
sphere at extreme positions to which the Isle of 
Man is central, were as follows : 











: | Mean k 
: Mean Difference | Difference 
Poeitions. Pressure. | from Normal. | —* from Normal. 
in. in. deg. deg. 
North 29.62 below 0.14 62 nil 
South 29.80 o» GA7 59 - 
West 29.67 » 0.19 57 above 2 
East 29.72 w O26 56 nil 
Central 29.67 »» 0.20 56 i 

















The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 





Places. | Rainy Days. Amount. nog sce 
in. in. 
Sumburgh .. 23 5.87 2.49 more 
Scilly .. oe esl 22 3.96 0.68 ,, 
Valentia 27 7.08 2.70 4, 
Yarmouth .. 20 3.66 LG se 





The winds were variable, and from the east side 
of the meridian on 11 days. Their daily general 
directions over these islands give a resultant from 
8. W. by S., or nearly 8. W., taking into the computa- 
tion their estimated force, while the mean distribu- 
tion of atmospherical pressure indicates W. by S. 
The highest temperature, 75 deg., was reported at 
Londonderry on the 4th; the lowest, 31 deg., at 
Braemar, on the 21st. The mean temperature of 
the air at 8 a m. Greenwich time for the entire area 
of these islands, at sea level, was on the Ist 56 deg., 
4th 58 deg., 7th 55.5 deg., 10th 59 deg., 21st 
50 deg., 22nd 54 deg., 28th 50 deg., 30th 52 deg. 
Thunderstorms occurred on the 8th in south Eng- 
land, 12th and 13th in England, 15th in Scotland, 
16th in north Scotland. ‘‘ Clouds scattered 
largesses of rain ;” on the 11th 1.09 in. was mea- 
sured at Greenwich ; 12th, 1.10 at Roche’s Point ; 
13th, 1 02 at Oxford, 1.05 at Cambridge; 18th, 1.11 
at Stornoway ; 22nd, 1.45 at Roche’s Point, 1.03 at 
Pembroke, 1.03 at Scilly ; 25th, 1.04 at Valentia, 
1,24 at Dungeness ; 26th, 1.28 at Sumburgh Head. 
The notations of weather indicate clear fine days to 
have ranged between seven in the east and two in 
the west ; overcast days 19 in the west to 10 in the 
south district. T. Foster, in his ‘‘ Perennial 
Calendar,” said he had found the 15th a fine day 
six years out of seven; this month it was one 
of the finest days. The weather maxim for the 
2ist: ‘‘St. Matthew brings on the cold dew” 
has probably a basis of fact; for, strangely 
enough, Dr. Dalton computed the mean date of the 
first appearance of hoar frost at Kendal to be the 
20th ; and, as the place is in about mid-latitude, 
the date, as a mean, will apply to these islands 
generally. Atmospherical pressure was lowest— 
28.8 in.—on the 22nd ; highest—30.4 in.—on the 
30th. On the 20th, in the early afternoon, tor- 
rential rain, with hail as large as cherry-stones, 
attended by lightning and thunder, passed over 
London. By the 25th, thirty-six hours of heavy 
rain over Essex produced floods in the Blackwater, 
Chelmer, Colne, and other streams, rendering roads 
impassable. The anemograph at Greenwich re- 
corded a pressure of 17 lb. on the square foot on 
the 22nd, 21 1b. on the 23rd, 24 1b. on the 25th. 
‘‘Storm winds in the equinox” were in evidence. 





rainfall on fewest days, great atmospherical pres- 


the Atlantic, in latitude 54 deg. N., and reached 
Copenhagen by the morning of the 24th. In the 
evening of the same day a cyclonic wind system 
appeared on the Atlantic, and, passing eastward 
rapidly, had its centre—28.8 in.—in North Wales 
at 8 a.M., 25th. A powerful tempest raged all over - 
the United Kingdom. The fall and rise of the 
barometer was rapid, and there was much rain. 
Trees, walls, buildings were blown down. Nume- 
rous casualties to shipping, loss of some lives, and 
many personal injuries occurred. Dover expe- 
rienced a terrific storm ; the barometer there fell 
1.1 in. in six hours. Next morning the centre of 
the storm was approaching Berlin. At 8 a.m. 
26th yet another storm was centred near Glasgow 
— 29.1 in.—which soon disappeared north-eastward. 
‘‘The fruits being in the loft,” September was 
bound to ‘‘blow hard” and to ‘‘break down 
bridges,” according to weather lore; but as the 
gales cleared off warm, we are entitled to expect 
that ‘‘all the storms of the winter will be warm.” 

Notwithstanding the duration of drought in the 
winter, followed after a wet March by drought in 
spring extending into summer, September came in 
so wet that by the mid-month all interests had had 
enough rain, both in the south-eastern portion of 
the kingdom and in the north-western, where 
the drought had not been so pronounced. In 
northern parts, where harvest is always later than 
in the south, the rains interfered with the success- 
ful ingathering of the crops. As representative 
stations, the sunshine at Aberdeen amounted to 
83 hours, at Parsonstown 104, at London 79— 
greatly below the normal duration. 

The death-rate was 15 per thousand per annum 
in the metropolitan district. 





GAS LIGHTING BY INCANDESCENOE. 
(Concluded from page 360.) 

THE last section is devoted to the effects of the 
Auer light. On the Continent, in Austria, Ger- 
many, France, &c., everybody speaks of Auer 
burners; here in England they pass under the 
name of Welsbach burners. The first point dis- 
cussed is luminosity, that is, simply candle-power, 
for Mr. Gentsch does not concern himself about 
diffusive power, and in most cases the paper speaks 
only of candle-power in the horizontal plane. This 
is to be regretted. For various reasons, we have 
to fix our lamps at some height, and if some type 
of lamps prevails over others as to photometric 
measurements taken in the horizontal plane, that 
fact will have its scientific interest, but cannot 
serve as basis for a general comparison of efficiencies. 
Tests conducted at the Physikalisch-Technische 
Reichsanstalt fur the Berlin Welsbach Company 
gavea mean horizontal luminosity of 57 candles, 
the maximum and minimum observed being 64 and 
52, with a consumption of 112 litres of gas per hour 
under a pressure of 34 millimetres. The German 
candle is equivalent to 1.13 English standard 
candles, 100 litres are about 3.5 cubic feet, 112 
litres about 4 cubic feet. As we shall quote the 
results of tests made in England lower down, it is 
hardly worth while to reduce all these data to their 
British equivalents ; we have already pointed out 
that even their comparative value is not unques- 
tionable. Other observers have arrived at lower 
and higher efficiencies. Raising the gas pressure 
from 20 to 40 millimetres (.8 in. to 1.6 in.), von 
Oechelhiiuser increased the luminosity of the 
burners in use at Berlin by 26 per cent., of those 
in Vienna by 30 per cent.; the gas consumption 
was 110 litres. According to this observer, the 
mantle should be cylindrical, not narrowing towards 
the top, and should almost touch the burner with 
its lower end. Fiihndrich* found that an Argand 
burner consumed 10 litres of gas per candle-power, 
various types of Siemens burners from 6 to 3.7, 
older Welsbach burners from 5.4 to 5.0, new 
types of Welsbach burners from 2.0 to 1.5. We do 
not know in how far improved Argands, &c., would 
correct these values. Renk deduced, in 1892, the 
following averages, feeding the Welsbach burners 
with 150 litres, and the others with 285 litres of 
gas; batewing burner, 14.27 candles; Argand, 
29.61 ; Welsbach, 55.93. The luminosity decreases 
in the course of time, owing probably to two causes. 
In the first instance, the incandescent, soft mantle 
yields to the pressure of the gas and widens out so 
that the mantle is removed from the region of 
maximum heat and continues to burn under less 








On the 22nd a cyclonic disturbance burst in from 


* Chemiker Zeitung, 1893, page 1034, 
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favourable circumstances. Then specks of dust 
adhere to the hood, burn into it, and diminish 
the active surface. Fihndrich observed a decrease 
of 29 and 65 per cent. after 524 and 383 hours of 
burning ; von Oechelhiiuser 22.4 and 44 per cent. 
after 500 and 800 hours; with Berlin burners the 
decrease amounted to 12.4 and 16.3 per cent. only, 
again after 500 and 800 hours; Salzenberg found 
no decrease at all at the end of 400 hours, and 8 per 
cent. at the end of 740 hours. Muchall and 
Schridde report cases of remarkable longevity of 
mantles, 2000 and 4000 hours ; in the last instance, 
the luminosity had dropped from 57 candles to 
33.7 candles. 

There is no doubt that with careful treatment, 
the delicate mantles can attain a great age, and 
remain remarkably efficient in their old days. The 
new mantles are not so fragile as those of the early 
days, and an improvement in the chimney cylin- 
ders, from which again the public at large have 
profited a little, has gone hand in hand with the 
general development of the industry. The Wels- 
bach mantles are now supported by a central rod 
of fireproof material; this arrangement is both 
safer and less obtrusive than the old side rod with 
its ring at the top. Although many hoods have 
done duty for over 2000 hours, the average life 
claimed now is 500 hours; thus two mantles and 
also two chimneys ought to do for one year. 

Street lamps are, of course, more exposed to, 
concussions and atmospheric changes, and their 
mantles cannot be expected to last as long as they 
would in houses. Experiments carried on in 
Munich in 1893 showed that a street lamp requires 
a littte more than three mantles a year. In Wies- 
baden the maximum life observed was 1741 hours, 
and Muchall* states that the average lives were 
705 and 579 hours. These street lamps are pro- 
vided with glass chimneys. The method of 
fixing of the lantern is not without influence ; | 
brackets have answered far better than pendants. 
At Munich the Welsbach street lamps had originally | 
—in December, 1894—been placed 45 metres (49) 
yards) apart ; they were afterwards erected at dis- | 
tances of 41 yards. Tests as to surface illumination 
have been made at Munich.t We quote the results 
obtained at various angles in metre-candles, that is 
to say, the illumination which one standard candle 
(1.13 British candle) would impart to a white sur- 
face at 1 metre distance ; the values refer to planes 
at right angles to the respective rays : 

Welsbach Ordinary 





Burner. Burner. 

Angles of 30 deg. 0.86 0.35 
so. Oe os 1.19 0.58 

ig tapes 1.36 074 

Say ae 1.29 1.10 

80 0.89 0.90 


On the results of these experiments, Schilling 
recommended to place the lanterns 82 ft. apart, and 
to provide each with three Auer burners. This 
suggestion has been adopted in one of the main 
streets of Munich. Our readers may remember 
that the town of Munich has decided in favour of 
the electric light. This fact does, however, not 
suggest dissatisfaction with the gas light. Elec- 
tricity has been adopted for various purposes, 
both for light and power. Insects have, of course, 
caused some trouble in the street lanterns. They 
gain access through the air passages, and, doomed 
to instantaneous death, get their revenge after- 
wards. The evil can be remedied by putting wire 
gauze over the passages, which, however, has to 
be looked after and cleaned. 

About the sanitary aspect of the question, Mr. 
Gentsch has not much to say. It is satisfactory 
to learn that Renk could not discover any car- 
bonic oxide in the combustion products even at 
the end of 13 hours ; the method employed would 
have indicated one part of this much dreaded gas 
in 20,000. These experiments are supposed to 
dispose of Gréhant’s assertions to the contrary. 
When we are informed by Renk that an Ar- 
gand burner increased the amount of carbonic 
dioxide by 3.394 parts per mille at the end of 
four hours, whilst an Auer burner produced an 
augmentation of 1.427 parts only, we want to 
know the gas consumption, which is not stated. 
The incandescent mantle does not radiate much 
heat ; von Oechelhiiuser could not observe any effect 
of heat radiated at a distance of about 2 ft. from 
the lamp. In the early days of the electric incan- 


#4 Schilling’s Journal fiir Gasbeleuchtung,” 1894, 





page 273. 
t Ibid., 1893, page 608 


jneed not enter into these estimates. 


descence lamp, we were always assured that we 
received light without heat. Within the last years 
several inventors have secured patent rights for 
heating water, &c., by means of incandescent lamps. 
Perhaps the heat emanating from a Welsbach 
burner will be more appreciated some day. For 
the illumination of lecture-halls, drawing-class 
rooms, for which the incandescent light is no doubt 
fitted, we need a well and properly distributed 
light. Renk has published a Table on the com- 
parative illuminations produced by an Argand 
burner of 25.5 candles, and a Welsbach burner of 
52.4 candles. The illuminations are expressed in 
metre-candles : 

Argand. Welsbach. 


Under the lamp 33.71 45.38 
19 in. aside 24.73 35.26 
39 in. 45 11.46 17.71 
5Rin. ,, 5.36 9.96 
78 in. ,, 2.50 6.00 


These numbers show a more uniform distribution 
of the light in the case of the Welsbach burner, as 
was to be foreseen, but are not otherwise favourable 
to that system. As regards screens, Renk has 
ascertained that milky glass absorbs more of the 
incandescence rays than ground glass. 

Cost estimates by Lang of lighting by electric 
glow lamps, ordinary, and Welsbach gas burners, 
conclude these articles ; they are to establish the 
superiority of the latter system of lighting. We 
It will 
probably be admitted that the incandescence gas 
light will prove cheaper than the ordinary gas 
light, when a brighter, stronger, cleaner, and 
ateadier light is desired. But so many and mani- 
fold improvements have been effected in gas light- 
ing, that so vague a term as ‘“‘ordinary”’ gas light 
hardly has any right of existence. Where people 
are satisfied with the common burner of, say, 12 


candles, it matters little whether burners arranged | 


on a different plan would spend 50 candles at com- 
paratively less cost. 

Mr. Gentsch’s articles cover 34 pages, and are 
illustrated by 68 figures. The author has a very 
pronounced preference for the Auer light, and every 
section opens with a eulogy of the merits of Dr. 
Auer von Welsbach. This duty discharged, he 
speaks very much to the point, and his articles 
will form a valuable contribution to our literature 
on the incandescence gas light. 

We wish to add a few remarks on a report pub- 
lished in January, 1895, inthe Lancet, ‘* The Lancet 
Special Analytical and Sanitary Commission on the 
Incandescent System of Gas Lighting.” The report 
comes from the Lancet laboratory ; the investigators 
of the ‘‘incandescent” system are not named. The 
vitiating and heating effects of various burners were 
determined in a room 10 ft. by 6 ft., 10 ft. high, 
with two lamps fixed at a height of 6 ft., 9 ft. 
apart at the ends of a diagonal; the one oil lamp 
tested was placed on a table. The results are 
rather curious. The air contained originally six 
parts in 10,000 of carbonic acid, and had a tem- 
perature of 53 deg. Fahr. Observations were taken 
after one, two, and three hours, at 1 ft. belowthe ceil- 
ing (I.) and at breathing level (II.). Two Welsbach 
burners gave, after the one, two, and three hours. 
I.: 67.2, 77.9, 80.5 parts of CO, at temperatures of 
68, 76, and 81 deg.; and II.: 10.5, 17, 18.2 CO, 
at 59, 63, and 65 deg. Two Welsbach burners 
without mantles gave I.: 54.9, 56.5, 63.1 CO, at 
75, 78, and 80 deg.; and II.: 23.2, 36.8, 32.9 
CO, at 63, 64, and 65 deg. The mantles would 
thus appear to produce a slight rise in tempera- 
ture, but keep the air at breathing level purer; the 
carbonic acid evidently found means of escape. 
Two Argand burners yielded I.: 93.1, 117.6, 119 
CO, at 79, 84, and 89 deg. II.: 38.6, 48.6, 50.2 
CO, at 65, 68, and 72 deg.; and two Bray batswing 
burners: I.: 84.1, 108.2, 115.7 CO, at 78, 89, and 
95 deg. IL.: 37.6, 46.6, 47.4 CO, at 59, 65, and 
69 deg. 

The two Welsbach burners consumed together 
7 cubic feet per hour, the others 12 cubic feet; 
the aggregate candle-powers were: Welsbach, 
50+ 40; Argand, 16+16; Bray, 9.6 + 9.6. 
From these data we derive increase of tempera- 
ture and of carbonic acid per candle-power: Wels- 
bach, 0.116 deg., 4.8 parts in 10,000; Argand, 
0.590, 1.900 ; Bray, 0.807, 2.86. Taking means 
per cubic foot of gas, we obtain, of course, ap- 
sroximately the same values in all three cases: 

elsbach, 1.5 deg., 4.8 parts of CO,; Argand, 
1.5, 5.0; Bray, 1.3, 4.6. The tests thus establish 
a superiority of the Welsbach light if we base our 


comparison on the candle-power. In other words 
the Welsbach burner yields comparatively more 
light per cubic foot of gas consumed, provided 
we are prepared to put up burners of 50 candles 
requiring about 4 cubic foot of gas per hour. This 
is what we pointed out above. For feebler lights 


we have no standard of comparison. We must 
not expect better light and a reduced gas bill at 
the same time. The Lancet Commission also inquired 
into the presence of carbonic oxide and acetylene— 
the now so much mentioned hydrocarbon 0, H.— 
in the combustion products. The results were 
negative in all cases. The last fact, the non-detec- 
tion of carbonic oxide, is very satisfactory so far 
as it goes; it is a much contested point. Every 
student of elementary chemistry can discourse on 
the poisonous character of this compound, and yet 
it has required the noble researches of Dr. Haldane 
to teach us what really kills most of our poor 
miners in colliery explosions. 

A few words in conclusion concerning the rare 
earths. When once a use hid been found for 
them, the search for their minerals soon estab- 
lished that they deserve their qualitative ‘‘ rare” in 
a limited sense only. For some time the Nor- 
wegian thorite, a silicate, was practically the only 
material for thoria, which makes up about half of 
its weight. On further inquiry, thoria has been 
discovered in a good number of Norwegian minerals, 
mostly silicates, which form the subject of an able 
monograph by Professor Brégger, ‘‘ The Minerals 
of the Syenite-Pegmatite Veins of the South Nor- 
wegian Augite and Nepheline Syenites.” At present 
the manufacturers of the incandescent hoods rely 
chiefly upon monacite, which, first also known in 
Norway, now comes over in shiploads from the 





abundant layers in Russia, North Carolina, and 
Brazil. But this monacite, essentially a phosphate 
of rare earths, only contains about 8 per cent., some- 
times as little as 3, of the particularly valued thoria. 
The question then arises, What are we to do with the 
bye-products, mixtures of ceria, didymia, lanthana, 
&c.? Dr. Otto Witt is investigating this subject. As 





| yet the oxalate of ceria alone had found a certain 
| unimportant application in medicinal practice. The 
| double nitrate of cerium and sodium, one of the 
| few stable compounds of this metal, colours glass 
| yellow, and has also given satisfactory results as a 
mordant. 





NOTES. 
New British CRvIsERs. 


Tue Admiralty have just ordered four new first- 
class cruisers of 11,000 tons displacement—the 
Argonaut, to be built and engined by Messrs. J. and 
G. Thomson, Limited, Clydebank ; the Ariadne, to 
be constructed by the Fairfield Company, Limited, 
Glasgow ; the Amphitrite, to be built by the Naval 
Construction and Armaments Company, Limited, 
Barrow-in-Furness ; and the Spartiate, to be built 
at one of the dockyards. The engines of the last- 
named are to be made by Messrs. Maudslay, Sons, 
and Field, London. The vessels are to be of the 
same type as the Niobe, of which four were ordered 
last year, one each from the three companies named. 
The new vessels are to be 435 ft. long, 69 ft. beam 
by 39 ft. 9 in. moulded depth. They will have 
forecastle and a boat deck, but no poop. At 
25 ft. 3 in. draught the displacement will be 
11,000 tons. The armament will consist of sixteen 
6-in. quick-firers, twelve 12-pounders of 12 cwt., two 
12-pounders of 8 cwt., three 3-pounders, eight 
.45-in. Maxims, with two submerged torpedo 
tubes, and one above water at the stern. The 
protection will be by a 3-in. and 4-in. deck, 
having a rise of 10 ft., with coal bunkers below 
and above the deck, along the sides of the machinery 
and boiler compartments. There will be two sets 
of four-cylinder triple-expansion engines, the 
diameters of cylinders being 34 in., 55} in., and two 
of 64 in., with a 48-in. stroke. Instead of having 
the high-pressure cylinder forward, with the inter- 
mediate next, and the two low-pressure aft, it is 
proposed to put a low-pressure cylinder at each 
end, with the view of economising space. The 
engines, too, will run faster than those in the class 
now building—120 instead of 110 revolutions—so 
that the power will be increased from 16,500 to 
18,000 indicatetl horse-power, giving 20} instead of 
20} knots. The Belleville boilers will be slightly 
different. Over the ordinary series of elements 
there will be a corresponding number of elements, 
of smaller tubes (2? in. in diameter) forming econo- 





misers, and between the two a combustion cham- 
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ber into which air will be injected by nozzles. This 
has been adopted to improve the circulation, and 
consequently the economy. There will be 30 boilers 
in all, 18 of them with eight large and eight small 
elements, and 12 with seven elements. The total 
heating surface will be 47,880 square feet, of which 
15,505 square feet will be in the feed-heating tubes. 
The total grate area will be 1390 square feet. The 
steam pressure at the boilers will be 300 Ib., and at 
the engines 250 1b. The contract price for each 
cruiser is said to be about 445,000/. 


Guascow Docks. 

The last copestone of the new Cessnock Dock at 
Glasgow was laid by the Lord Provost, Sir James 
Bell, Bart., on the 2nd inst., and the citizens were 
well justified in their self-congratulations, for their 
record has been one of continuous prosperity, com- 
mensurate with the energy put forth. The har- 
bour revenue this year has for the first time ex- 
ceeded 400,000/.; eight years ago it was but 
300,0007., 19 years ago 200,000/., and 35 years 
ago 100,000/. ; so that the increment has been in 
a rapidly increasing ratio. In the past four years 
14 millions has been taken in dues, a sufficient tes- 
timony to the immense trade of the port, which a 
hundred years or so ago was but a village at the 
head of a creek. The new dock is admirably 
situated in the heart of the manufacturing district. 
This is due to the foresight of three citizens 
who privately purchased the land a quarter of a 
century ago on terms which would have been im- 
possible for a public trust, for in Scotland, as else- 
where, the belief obtains that illimitable wealth is 
at the disposal of a corporation. The three citizens 
handed over the property at the purchase price— 
7s. 7d. per square yard ; and since then part of the 
ground not required for the docks has been sold by 
the Clyde Trust for 40s. per yard. The work of 
construction has progressed steadily, but with- 
out haste. Power was obtained from Parlia- 
ment in 1883, the entrance quay commenced in 
October, 1884, and the first part of the wall was 
constructed in 1885. The dock, which we fully 
illustrated a year ago, has a quayage of 2} miles, 
bringing the total wharfage in the harbour to 
8} miles, and this is nearly all constructed on the 
system of triple cylinders introduced by Mr. James 
Deas, the Clyde Trust engineer, splendid results 
being got, especially on soft material. The dock 
consists of a large canting basin in which a ship 
700 ft. long may be turned, and three basins, 
divided by quays projecting from the east end. The 
depth of water at low tide will be 28 ft., and there 
is on one of the walls of this canting basin a 130-ton 
jib crane for the use of marine engine constructors. 
The first of the three basins was ready for partial 
occupancy in 1892, and was completed in 1893, 
the second in 1895, and the third has only now to 
be dredged. In this way the trust have been 
earning revenue for four years. It totalled 27331. 
in the first year, but has steadily increased to 
39,0007. As has been already described in Enct- 
NEERING, the dock is being admirably equipped with 
hydraulic cranes, two-storey sheds, &c., Mr. James 
Deas, the engineer, not only designing, but super- 
intending the construction, which was carried out 
by the Clyde Trustees workmen. Energy is now 
— to the construction of an immense graving 

ock. 


ComrounD v, TRIPLE-EXPANSION ENGINES. 
_The annual reports made by Mr. Michael Long- 
ridge, M.I.C.E., to the Engine, Boiler, and Em- 
ployers’ Liability Insurance Company, Limited, 
always contain matter of interest. This year the 
question is raised as to whether, considering the 
present price of coal, triple-expansion engines have 
sufficient advantages over well-designed compound 
ones to justify the increased capital expenditure 
which they necessitate. In order to get an idea as 
to the steam consumption of well-designed com- 
pound engines working at a high pressure, Mr. 
Longridge took the opportunity which presented 
itself of changing the cylinders of a McNaughted 
engine indicating some 200 indicated horse-power 
80 as to work with high-pressure steam. The 
new cylinders were 17 in. and 36in. in diameter 
respectively, and were completely jacketed, the 
liners being fitted with ribs so as to increase the 
absorption of heat. Care was taken to reduce the 
clearance spaces and surfaces to a minimum. On 
trial, being supplied with steam at a pressure of 
about 135 Ib. per square inch above the atmosphere, 
the engines took in one case 12.82 Ib. of steam 
per indicated horse-power per hour, of which 





1.53 Ib. was accounted for by the jacket con- 
densation. The speed was 34 revolutions per 
minute. The results attained are excellent, the 
best result recorded hitherto by a compound 
engine being that for a pumping engine of 643 
horse power designed by Mr. Leavitt, which used 
12.16 lb. per indicated horse-power per hour, 
the steam pressure in this case being also about 
134 Ib. per square inch. It is interesting to note 
the increased economy which arises in a compound 
engine with an increase in the initial pressure. 
Thus, with pressure less than 90 lb. per square 
inch, the best reliable results on record are those 
of a Sulzer engine taking 13.35 lb. per indicated 
horse-power per hour. The best reliable results 
obtained with a triple-expansion engine are those 
of the Allis engine at Milwaukee, where the con- 
sumption, when indicating 574 horse-power, was 
11.68 lb. per indicated horse-power per hour, 
the steam pressure being 120 lb. per square inch. 
Ordinary triple - expansion engines give, however, 
much less satisfactory results, the best showing in 
the case of the marine engines reported on by a com- 
mittee of the Institution of Mechanical Engineers 
being 13.35 lb. per indicated horse-power hour, the 
boiler pressure being 179.58 lb. per square inch. 
Of course it is perfectly well recognised that under 
equally favourable conditions the triple-expansion 
must beat the compound engine, but, as Mr. Long- 
ridge points out, it may not always prove true 
economy to secure the higher efficiency. Concern- 
ing the action of the jackets, the latter proved 
extremely efficient in the case quoted, the steam 
at the end of the stroke containing but 11 to 12 per 
cent. of moisture. This is attributed to the com- 
paratively slow speed at which the engines ran, 
Mr. Longridge considering jackets of doubtful ad- 
vantage in the case of high-speed engines. 





“THE MIGRATION OF TRADE,” 
To THE EpiToR OF ENGINEERING. 

Sir,—Your a article on the above question 
raises some points which in the course of time are likel 
to reach considerable importance, and are well wort 
som? discussion at the present time. The fact thatI take 
some strong views opposite to those given in your article 
will not, I know, preclude them from a hearing in your 
columns. Equally with the writer I have not the con- 
fidence of Mr. Yarrow, but at the same time I have known 
the locality and some of its conditions from the time Mr. 
Yarrow erected his own signboard to the time in which 
he has erected a colossal fortune, a palatial convalescent 
home, &c. I have no doubt at all that Mr. Yarrow could 
produce ten good reasons why he should emigrate, 
propose to name a few. The British workman may be 
one of the ten. He is good Cage 2 to kick at any time. 
I can leave him to the writer of last week’s article, he 
having thrashed him once more. 

I would remind your readers that we pay 8d. in the 
pound income tax. The whole of Mr. Yarrow’s capital 
when he started would probably be covered by a few thou- 
sand pounds. During the last 15or 16 years fortune has 
favoured him, but income-tax commissioners are fairly 
shrewd nowadays, and Mr. Yarrow no doubt has 
annually paid to Government a more disastrous sum than 
the loss to Thornycroft’s once in the course of years by 
workmen wishing to rectify a grievance. Numbers of 
business men would escape the income tax if other con- 
ditions favoured their removal abroad. 

Apparently Mr. Yarrow holds his premises on a 21 
years’ lease ; if so, he still has a few years torun. Rents 
in this locality are advancing with leaps and bounds, 
Mr. Yarrow cannot hope to renew on anything like the 
previous terms, whereas many foreign Governments 
would welcome him for nothing, or next to nothing. Land- 
lordism must be reckoned with here. It has depopulated 
about half of Ireland, it is gradually doing the same in 
agricultural England, and this case seems to be the thin 
edge of the wedge into manufacturing industry. 

The rates in this district have risen 25 per cent. in the 
last 10 dengan A generous Parliament gave us 6d. in the 
pound by way of equalising our rates. To make matters 
even, we have had a quinquennial valuation recently, and 
assessments have been run up all round so that we are 
now paying far more than heretofore. Such is the 
wisdom of our rulers that the trade, manufactures, and 
workers of East London are rated at 8s, in the pound, 
while the — wealth and affluence of the West only 
pays 2s. inthe pound, Moreover, the English Govern- 
ment has a habit of treating her manufacturers badly, 
and no doubt many readers know more than myself why 
Whitehead’s torpedo factory was first started at Fiume. 
Mr. Yarrow may propose to migrate merely out of pique. 
Men of wealth do not value thousands when they want 
their own way. Anyway, I believe he has no English 
orders on hand and did not take any a few months since, 
although they were placed all over the country, and so it 
suits the Government to drive away her best manufac- 
turers. 

Again, it is said that Mr. Yarrow desires to build 
ironclads, He has no room at Poplar, his name is good 
wherever he goes, and he can do better elsewhere, with- 
out a doubt, and it is not worth the while of our Govern- 
ment to offer any inducements for the works to stay 
here. 


I have enumerated these points because I think them 
equally important as the wrongdoings of workmen. I 
_ appreciate your writer’s recommendation of tact to 
the worker. Considering the blunders of Government, 
the greed of landlord and employer, it is certainly to be 
hoped that some one will show some tact. I am sure any 
reasonable working man will see that with the Govern- 
ment wanting more rates and taxes, the landlord grab-. 
bing more rent, and the employer grasping for more 
profits, that if he also asks for another shilling a week 
wages, the others would have to go short, which would be 
manifestly unfair, and in the end lead to the destruction 
of all our trade and the reduction of our country to a 
fourth-rate Power. As education gradually permeates 
our workers, they will be able to see that if they will only 
work for nothing a week, distressed employers with only 
half a million capital will have an opportunity of increas- 
ing it to a million, and so add to the glory of the empire. 


Yours faithfully, 
October 1, 1896. Ww 





THE STRIKE OF FITTERS AND TURNERS 
AT HULL. 
To THE EpiToR OF ENGINEERING. 

’ Srr,—I think that some notice should be taken by your 
valuable paper regarding the important strike now taking 
place at the works of Earle’s Shipbuilding and Engineer- 
ing Company, Limited, Hull. This dispute commenced 
on August 12, and still continues. 

The fitters and turners employed by this firm turned 
out because the firm declined to accede to the demand of 
the above trades thata new milling machine in the engine 
works of the company should be worked by a fitter or 
turner instead of by a machineman. The fitters and 
turners — both in the engine works and shipyard 
are out on strike, and this in spite of the fact, as pointed 
out to their representatives, that the universal custom in 
all engineering centres is for such machines to be worked 
by machinemen, labourers, or boys. The system in the 
Hull district is also the same, the milling machines in the 
principal engineering works in the town being, with one 
exception, worked by machinemen or boys, this one 
exception being in the case of a machine constructed to 
do a different class of work. It is incomprehensible why 
the Amalgamated Society and other engineering trade 
societies should countenance this strike, whereby an 
attempt is being made to prevent Earle’s Company from 
carrying on their business under the same terms and con- 
ditions as prevail in other districts, as well as to compel 
them to put a fitter or turner on a class of machine which 
is universally worked by machinemen, labourers, or boys. 

Since the strike further matters have been introduced 
into the dispute, viz., a demand that Earle’s Company 
should remove from their brassfinishers’ shop a lathe 
which they recently put up there on the alleged ground 
that it should be worked by a turner and not by a brass- 
finisher. 

The fitters and turners further demand that the grind- 
ing in of cocks and valves should be done by their mem- 
bers, although this matter was, 7 ne between the 
engineering trade societies and the brassfinishers, settled 


I by arbitration in April by Sir James Woodhouse, M.P., 


a leading solicitor in Hull. 

The strike was entered into in a most precipitate and 
unjustifiable manner. A deputation interviewed the 
manager of Earle’s engine works departments in the 
morning of August 12, and the men did not return to work 
after dinner. 

Earle’s Company are being supported in their action by 
the other associated employers, who are subsidising them 
during the dispute. 

T am, Sir, yours faithfully, 
A. H. Hors, 
General Secretary, Iron Trades Employers’ 
Association. 
Manchester, October 7, 1896. 





THE TRIALS OF H.M.S. ‘* POWERFUL.” 
To THE Epiror oF ENGINEERING. 

S1r,—I have read with great interest your account of 
the consumption trials of H.M.S. Powerful, and note 
your remarks as to the trials being in every way satis- 
factory. It seems to me that the standard by which the 
satisfactory performance of the boilers is judged is not 
very high one, as the number of boilers under steam was 
equal to 8000 horse-power at full power, and they were 
only required to give 5000 on the occasion alluded to. 
Necessarily the combustion was carried on with the 
greatest possible care, as evidenced by your article, and 
that condition it would be altogether impossible to get 
when forcing the ship on any emergency; yet with all 
this care the consumption is put down at 2.071 lb. of coal 
per horse-power per hour. On recent occasions H.M.SS. 
‘Venus and Minerva have also carried out their consump- 
tion trials; and as these ships are fitted with ordinary 
cylindrical boilers, it is also interesting to note what their 
consumption was under the same conditions of trial, 
H.M.S, Venus being credited with burning 1.61 lb. 
of coal per horse-power hour, and Minerva 1.7 lb. 
The Powerful trial thus shows an increased consumption 
of over 20 per cent. in both cases, and this certainly does 
not point to any great evaporative efficiency of the Belle- 
ville boilers, 

It has been stated in the press that the newer cruisers 
are to have economisers fitted at the base of the funnel or 
elsewhere, to make, if possible, this type of boiler less 
extravagant with coal; but I would point out that the 
economiser is no new thing, and is equally applicable to 
the cylindrical as to the water-tube boiler, and therefore 
any gain in this direction should be credited to both types. 





As a set-off against this extravagant coal consumption, 
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it has been claimed that the water-tube boiler has the 
great advantage of steam being raised in it very quickly ; 
but I should like to point out that the raising of steam is 
not the only thing that requires to be done in getting a 
big warship under way. I should think that there are very 
few fleet engineers in Her Majesty’s Navy who would take 
the risk of turning high-pressure steam into the large 
engines now on board their steamers in the time in which 
it could be raised in the boilers, as it is well known that 
the ‘‘ warming-up” of large marine engines requires to be 
done with great care, and this care must be increased with 
the high pressures now used. 

To say anything against the water-tube boiler at the 
present day lays oneself open to be charged either with 
having a pecuniary interest in some other system, or with 
not being possessed of that go-ahead spirit which is sup- 

to dominate all engineering improvements. Still, 
I venture to say that the most has not yet been made in 
Her Majesty’s Navy of the cylindrical boiler, which, it is 
well known, is doing most excellent service under for 
draught at sea, in both high-speed and other classes of 
steamers, and without the terrible amount of complication 
which is introduced by the different adjuncts to the water- 
tube system. There is evidence that our neighbours 
across the Channel have come to the conclusion that the 
advantages of the water-tube boiler may be paid for at too 
high a price; this is only history repeating itself. 
Yours — . 


October 5, 1896. t, 





THE PREVENTION OF FIRE ON 
SHIPBOARD. 
To THE EpiToR OF ENGINEERING. 

Sir,—I notice in your issue of the 2nd inst. a report 
of a paper read at the British Association by Dr. Francis 
Elgar, TRS. on “The Safety of Ships,” in which he 
states that in 15 years 6 per cent. were lost through fire 
and other causes, This rate of destruction by fire could be 
considerably reduced if liquid carbonic acid gas were 
utilised on board ship seme J to the following plan : 

Place cylinders containing the liquid carbonic acid gas 
in horizontal positions at the highest points in the hold of 
a ship where goods are stored, attach to the lever valve of 
the gas cylinders a wire rope with a large ring at the end, 
and carry the end of the rope toa suitable part of the 
ship where it is easy of access. Have in the hold of the 
ship a thermometer, and should a fire take place the 
quicksilver would rise and make an electric contact which 
would ring a bell and call the attention of the officer in 
charge to the presence of fire; he would then pull the 
wire ropes which would open the valves and let out the 
liquid CO,, which would expand to its original form of 
gas and extinguish the fire without injuring the goods in 
any way whatever. In addition to this arrangement the 
cylinders containing the liquid gas could be strapped 
under the seats on deck connected with a fixed iron pipe 
passing through the deck to the hold, and the gas passed 
through when a fire takes place. To show the powerful 
action of carbonic acid gas upon flame, if you take an ordi- 
nary quart cup, fill it with the gas, and pour it upon a 
common gas flame full on, it will put it out at once. 

I have reason to believe that if all ships carried this 
arrangement on board it would give increased confidence 
to the passengers, and that fire insurance offices would 
considerably reduce their rates of premium. I think the 
value of this gas should be brought before the notice of 
the Board of Trade, and that they should insist upon its 
being kept on board of all ships for the purpose of ex- 
tinguishing fire. 
Yours faithfully, 

W. R. Tayior. 
Medway Works, Rochester, October 5, 1896. 








‘“VECHNICAL EDUCATION.” 
To THE EpiToR OF ENGINEERING. 

Sir,—In my letter in a recent issue I asked for space 
to address you again on questions, other than that of 
polytechnics and their work, which appear to me to be 
raised by your leader on ‘‘ Technical Education” of Sep- 
tember 11. You were good enough to invite this further 
communication, and I have pleasure in complying. — 

Unless I misread your leader, it asserts that in the 
engineering trade, at least, the workers should not be 
technically educated. You say: ‘‘To supply leaders 
should be the aim of our technical schools, in place o 
which they fritter away their resources in the attempt 
to give every private in the ranks a smattering of 
higher strategy... if every lad in the country is 
given this smattering the ninety - and - nine 
left in the workshop wilderness are possibly spoilt 
for mechanics, without being fitted for anything better.” 
This is by no means a new proposition, and it contains 
that balf-truth which is so much harder to fight than a 
whole lie. In visiting large engineering works, and 
seeing the minute division of labour—the same man 
always performing the same task—I have sometimes 
wondered where technical education could benefit either 
the worker or the work. Yet relection has suggested the 
narrowness of such judgment, for granted its possible 
truth for the machinist and fitter, can any one who knows 
apply it to the pattern-maker, the liner-out, the mill- 
wright, or the erector? Your leader confines itself almost 
entirely to engineering work, and, if only for the sake of 
brevity, I had, perhaps, better do the same, although 
in doing so I should like to suggest that technical educa- 


tion is not for engineers only, and that all trades are not | 
i | be no question that a higher degree of theoretical skill on the 


alike in the requirements of their employes. No one, I 
suppose, will deny the necessity of some knowledge of 
sanitary science to the plumber, of age y | to the car- 
penter, metal plate worker, and mason, of 





f | classes mentioned, and yet your leader would have them 





uilding con- | the increasing keenness of foreign competition, 


struction to the bricklayer, of chemistry to the photo- 
grapher, of art to the house decorator and carver. 

As a general statement, I may say at once that I dis- 
agree with your proposition that it is waste of time to 
educate the workers, and assert that the mechanic must 
be the better workman for a knowledge of the sciences 
and arts directly concerned with his daily work. I can 
conceive, too, that even the fitter who spends his days 
putting together eccentrics of the same pattern would do 
it with more intelligence, and therefore better, if he knew 
something of the principles and working of a steam 
engine, and that the factory with its mass of unskilled 
hands would produce work of a higher standard if the 
employés possessed education enough to take an intelli- 

ent interest in their work, and gave less thought to the 
ast race meeting or their next “spree.” Abt first sight 
this may sound ideal, but I should have no hesitation in 
inviting the verdict of employers as to its practical sound- 
ness, 

There seems good evidence that the workers are techni- 
cally educated abroad. The committee of the Wolver- 
hampton Chamber of Commerce who visited the Con- 
tinent some time back reported, ‘‘In Germany, for 
example, great care is taken to give the rank and file of 
the men a sound technical education.” Mr. Mundella, in 
a public address in January last, said, ‘‘I know from 
actual knowledge that there are mapy great works in 
Germany which require that every apprentice shall 
attend technical classes for a certain period, and that 
every man shall make some study there. The employers 
themselves make considerable sacrifices in order to in- 
crease the efficiency of their workmen.” Into the thorny 
question of whether there is any connection between these 
facts and the present cry of ‘‘made in Germany ” I dare 
not enter. 

On the special question of the utility of technical edu- 
cation for the engineering rank and file I know that 

roofs are not easy, and that authorities disagree. At 

attersea the local millowners raised a fund to meet the 
expenees of our providing a special class for their opera- 
tives, because they believed they would work better if 
they possessed some knowledge of the principles and con- 
struction of the machines they used; another firm en- 
gaged in a chemical industry did not wish their employés 
to understand these things at all, and would not encou- 
rage them to attend our polytechnic. One firm of engi- 
neers would rather not have boys who had attended tech- 
nical classes, while yet another offers scholarships to their 
young employés to induce them todo so. Instances like 
these are numerous all over the country, yet surely the 
employers favourable to technical education outnumber 
those against ; or why the action of so many engineers in 
establishing evening classes in their works? Of the 
a of engineering apprentices in France you have 
— given striking evidence in your issue of July 17 

t, where you record the efforts of French railway com- 
— for the technical education of their employés. 

ay I again quote from Mr. W. Mather, M.P., and from 
the same address referred to in my last, where he said : 
“As a practical engineer and — I would prefer 
not to take any boy to learn his trade in my works who 
had not spent two years—from 14 to 16 years of age—in 
systematic study, combined with tool practice and labora- 
tory experiment, however elementary the subjects might 
be. I would undertake that any hundred lads so pre- 
pared and entering upon employment to learn a trade 
would, at the age of 21, be superior men as skilled artisans 
in all respects to a hundred others who had paseed at 14 
years old straight into the workshops from the elementary 
schools,” 

It should not be forgotten that ‘‘every lad in the 
country,” to again quote your leader, has for years past 
availed himself largely of the opportunities for technical 
education, and I have yet to learn that they have been 
spoiled for mechanics. In the Science and Art Depart- 
ment examinations of May, 1895, no less than 22,100 
papers were worked in the elementary and advanced 
stages of machine construction and drawing, applied 
mechanics, and steam, the subjects most commonly 
taken by engineer’. These represent, I suppose, some 
15,000 individuals, nearly all of whom would be of the 
rank and file. It is worth noting as bearing on my last 
letter that these students would be attending the poly- 
technics and technical schools; and that for the same 
year only 736 papers were worked in the higher stages of 
mathematics. It is impossible to believe that these lads 
are the worse mechanics for the knowledge gained in the 


believe they had better have stayed away. Why does 
this small army of workers choose to spend their evenings 
in a technical class after working from 6 a.m. in the 
shops? It cannot be that they all hope to be leaders, 
they know the impossibility of that as wellas we; and 
it can only be that they realise its necessity and appre- 
ciate its value. But on this very important matter one 
other evidence only, and that to quote an authority 
which you will at once accept. A leading technical 
journal said not long since: ‘‘ For industrious apprentices 
splendid opportunities are afforded by evening classes, 
where the training under the Science and Art Depart- 
ment is a very suitable continuation of the day-school 
education. We could wish for a fuller support for such 
evening classes by the employers. There are instances 
where the fees are paid by employers in the event of the 
scholar passing the Science and Art examination ; this 
might be more largely done, and preferment at the works 
be determined on proficiency at the classes. Zhere can 
be no doubt that the knowledge acquired by the diligent 
apprentice adds to his efficiency in the works, and therc can 


part of the mechanic would enable us to attain a fuller efii- 


far behind the stage of having journeymen too high] 
trained to be wotiefied with -the oeaion of ae 
mechanics.” 

This is an extract from an article on “‘ The Training of 
an" which appeared in ENGINEERING of July 17 


_I am prepared to accept this statement without ques. 
tion, and to regard it as sufficient evidence of the need of 
our technical schools and the utility of their work. The 
italics are mine, and if I forbear to place the sentences 
thus marked in parallel columns with those extracts from 
your leader of September 11, given at the commencement 
of this letter, I hope their full effect will not be lost upon 
your readers, and that when you reconsider your later 
utterances it will lead to a return to your position of 


J = ii, 

he other question suggested by your leader is that of 
the standard of measurement of technical education. 
You deplore the various standards for pipe fittings and 
other common engineering parts, pe I doubt if these 
vary more widely than our modes o: judging the question 
under discussion. We are told that technical education 
is being weighed in the balances; but what are we placing 
in the other pan? Is it the creation of wealth, which the 
late Scott Russell considered to be its chief object ; or the 
present position of past students of technical schools, as 
ee in a recent number of the Engineering Revicw ; 
or the extent to which we maintain our place as an in- 
dustrial community, to quote from Sir Bernard Samuelson 
in the Times’ Is it the amount of our exports ; the posi- 
tion of our home industries ; the skillof our artisans ; the 
profits of our employers ; the wages of our workmen; the 
safety, honour, and welfare of our country and empire; 
the testimony of professors and technical schools ; or is it 
‘*made in Germany”? Each and all of these have been 
used as evidence in recent correspondence and di:cussion, 
and it would seem as though, much as we may know of 
what technical education really is, we have yet to agree 
as to its measurement. Large sums of monty are being 
spent, and it is only natural that the public should ask 
if the result is worth the outlay. But until we are agreed 
as to what we expect, and what we mean by result, I 
submit that we should cease our criticism and suspend 
our judgment. As matters now are, every one seems to 
create their own standard, and small wonder if confusion 
results, 

May I add one further remark in view of the natural 
trend of journalistic correspondence? In this question 
we do not want controversy. If I were to rewrite my 
last letter to you, it is probable I should omit some of its 
criticisms, not because I think them uncalled for or un- 
deserved, but because repartee is not reasoning, and 
criticism does not convince. I know nothing of the 
reasons for your recent attitude to technical education, 
but I am quite ready to believe that you have some higher 
object than merely to condemn. The question is one of 
vast importance, the issues at stake are considerable ; it 
is right that inquiry should be made and judgment follow. 
We need to know all the facts and to produce a true 
standard with which to measure them. To gain these 
is more in your power than mine, and you will know 
better than I if they are worth your quest. 

Please allow me to thank you for granting so much of 
your space, on which I shall not again trespass unless 
occasion calls, 

Yours faithfully, 
Srpngy H. WELLS, Principal. 

Batterzea Polytechnic Institute, London, 8.W., 

September 30, 1896. 





EDWARDS’ AIR PUMP. 
To THE EpiToR OF ENGINEERING. 

Sir,— Absence from home prevents me from comparing 
the drawing of Bodmer’s pump with that of Mr. Edwards 
on the points the latter mentions, but I hope to be able 
to do so next week. In the meantime I can only thank 
Mr. Edwards for his very courteous reply to my irquirier. 

October 2, 1896. SENEX. 





THE MANUFACTURE OF FERRO- 
MANGANESE. 
To THE EprTor or ENGINEERING. 
Srz,—Can you, or any of your readers, give me infor- 
mation of any practical work or treatise on the produc- 
tion of ferro-manganese ? 
Yours truly, 
B, ANTONOVITSCH. 


Kertsch, Crimea, Russia, September = 1896. 





Biackroot,—The rateable value of property in Black- 
pool in 1876 was 76,838/., and in 1896 260,252/. Last 
year’s special parade rate produced 1335/.; and the 
promenade, which is 10,164 ft. long, cost 6045/. to keep 
in repair. The population of Blackpool has doubled 
during the last 10 years, 


THe Nortu-Eastern at Hutt.—The North-Eastern 
Railway directors met the Parliamentary Committee of 
the Hull Town Council and the Humber Conservancy 
Commissioners on Friday, and laid before them plans of 
proposed dock works, estimated to cost 500,000. The 
company’s proposal is to provide a deep-water dock by 
making a new river line. The existing too narrow quays 
of the Albert and the Sir William Wright docks will be 
widened, the entrance to the Albert dock will be made 
suitable for the largest modern ships, and there will be 
a basin nine acres in extent. Special provision will be 





ciency and economy in manufacture, especially in view of 
Weare yet | 


made for a daily line of Continental steamers. 
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DETAILS OF KILBOURN’S REFRIGERATING MACHINE. 





Fig .3. 
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Tue refrigerating machine illustrated on page 462 
has been specially designed by the makers, the Kilbourn 
Patent Refrigerator Company, Limited, of Dublin- 
street, Liverpool, for the refrigeration of ships, and is 
rated at 12 tons refrigeration, or the equivalent in 
cooling power to the melting of 12 tons of ice from and 
at 32 deg. Fahr.in 24 hours. For the carriage of 
chilled beef it will maintain well-insulated chambers 
of 30,000 cubic feet capacity at the required tempera- 
ture, or, if used for the carriage of frozen mutton, 
50,000 cubic feet. 

_The motive power is a well-finished compound en- 
gine, with such an arrangement of steam and exhaust 
valves that, if necessary, the crankshaft may be un- 
coupled, and either engine worked high pressure inde- 
pendently of the other. 

The ammonia compressors are made of special close- 
grained cast iron, and are fitted with Webb's patent suc- 
tion valves (Figs. 3 and 4 above), the seat of which con- 
sists of a cylindrical plug capable of being withdrawn 
with the valve without disturbing any of the pipe con- 
nections. The delivery valves are of steel, with a 
central guide spindle ; both suction and delivery valves 
are arranged with the special view of reducing the 
clearance to a minimum, while retaining the vertical 
line of lift so essential to the perfect seating and life 
of the valves. 

The pistons are of cast iron, fitted with special 
metallic packing ; the junk ring is of wrought iron, 
= also forms the nut for securing the piston on the 

a, 

The double stuffing-boxes are an important detail of 
the Kilbourn machines ; they are so arranged that they 
provide an annular space which is kept filled with a 
special oil, in which the rod runs; a gauge glass is 
fitted on the side to indicate the height of the oil in 
the chamber. The glands are so arranged that the 
packing in the inner or outer stuffing-box may be 
tightened at will. The lubrication of the compressor 
18 maintained by a small plunger pump worked by a 
ee and wheel from the crankshaft; this pump 
: raws its supply from the reservoir tank immediately 
below the compressor glands, and, by a suitable 
arrangement of cocks and pipes, can discharge the oil 
into the annular space between the stuffing- boxes, or 
into the small tank above the glands, whence it runs 
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in a continuous stream into the recessed gland of the 
outer stuffing-box, and so back to the reservoir. Pro- 
vision is also made to inject oil into the suction pipes 
when necessary. The design of the ammonia cock 
(Fig. 5) is another important feature of the compressor. 
It comprises a shell into which is fitted a screwed gland ; 
on the neck of the plug is screwed a collar with a 
taper pin through it. To work the cock, a bar is put 
in one of the radial holes in the gland, and a slight 
pull to the right causes the top of the gland to bear 
against the underside of the collar on the plug, thus 
raising the plug very slightly out of its seat ; the plug 
can then be rotated as required, and when in position 
is again firmly pressed home to its seat by a slight 
movement of the gland to the left. The Kilbourn 
Company have fitted all their machines with this 
patent cock on account of the great difficulty of 
making valves perfectly tight under ammonia pressure. 

The ammonia condenser consists of four long oval 
coils of 14 in. (external diameter) lap-welded hydraulic 
tubing, contained in the deep box bedplate on which the 
engine and compressors are fitted. There is a central 
division, making two independent condensers, while 
the cocks are so arranged as to make the condensers 
interchangeable with either compressor. A special 
feature of these condensers is that any coil may be 
shut off top and bottom by the cocks shown on the tee- 
pieces. There are no internal joints, the ends of the 
coils passing through the covers in small packed 
glands. The coils may be withdrawn at either end. 

The Kilbourn Patent Refrigerator Company have 
lately supplied many of these machines for the car- 
riage of chilled beef from America, and all of them 
have given satisfaction. 





QUICK-ACTING STEAM STOP VALVE. 

Durine the past few years many serious accidents 
have occurred through the bursting of main steam 
pipes. With a view to minimising as much as possible 








thie effects of such explosions, it has frequently been 
suggested that means should be provided for closing 
the boiler stop valves from deck. If an ordinary screw- 
down valve is used, however, the time needed for 





shutting it is so great that the damage is done before 
the valve is closed. With the object of removin 
this objection, Messrs. Fleron and Andersen, o 
20, Raevegade, Copenhagen, two engineers in the 
Royal Danish Navy, have devised and patented the 
quickly operated stop valve which we illustrate 
on this page, Figs. 1 to 3. As will be seen 
from Fig. 1, a stop valve B is fitted in a casing A, 
both of the ordinary type. The valve cover is, how- 
ever, replaced by a short cylinder E in which works 
the piston F sliding on the spindle C. This piston is 
of larger area than the stop valve B, and if steam is 
admitted above it through the subsidiary pipe N, the 
valve will be closed. The valve spindle is carried 
through a stuffing-box formed in the cover G, and its 
lift is regulated by a screw working in the crossbar H. 
To open the valve when steam is up, the two-way plug 
M of the cock L, shown to the right, is turned so as 
to close both ports J and K, Under these conditions 
the valve will be raised by the steam pressure 
below it, and will follow the motion of the screw when 
the handwheel is turned. To close the valve at an 
emergency, the plug M is turned by means of the 
handle P, Fig. 3, so as to open the port J to steam and 
the port K to exhaust. Thearea of the piston F being 
greater than that of the valve B, asalready mentioned, 
the latter is forced down on to its seat. It is easy to 
arrange for the plug handle P to be operated from a 
number of stations about the ship, such as the engine- 
room or captain’s bridge. To open the valve when 
steam is down, the coupling handle shown in Fig. 2 is 
used to connect together the valve spindle and the 
lifting screw. It will be noticed that the valve fulfils 
the British Admiralty requirements by acting as a 
non-return valve, and will accordingly close should 
the pressure in the boiler fall below that in the main 
steam pipe. Old stop valves can easily be altered to 
the new design by replacing the valve cover with the 
cylinder E, 

Valves similar to that described above have been 
fitted on board the Danish battleship Skjold and the 
torpedo-boat Najen, and it is, we are informed, the 
intention of the authorities to fit it to all future addi- 
tions to this navy. Experiments made at the Royal 
Dockyard, Copenhagen, with a large specimen gave 
very satisfactory results, and in the case of the Najen 
mentioned above, the valve proved of great service 
when the high-pressure link motion broke down on the 
speed trials, Steam was shut off instantly, by means 
of the 53-in. quick-acting stop valve, with which each 
of the two boilers was fitted. At the time of the 
accident the engines were running at 400 revolutions a 
minute, and indicating 2270 horse-power, the boiler 
pressure being 220 lb. per square inch. 





INDUSTRIAL NOTES. 

THE pending dispute in the engineering and kindred 
industries in the Manchester and Salford district was 
practiéally settled at the close of last week. The 
operatives had given notice of 2s. per week advance 
some time ago, but the matter was not closely pressed 
at the time, in consequence of the holiday season and 
for other local reasons. Certain negotiations had been 
going on meanwhile, and there was a hopeful feeling of 
a probable settlement without a strike. The action of 
the Ironfounders was thought in some quarters to have 
been somewhat precipitate, as in their notices a definite 
time was fixed for separate action, if the concession 
asked for was not granted. All the other branches of 
the several trades were represented by a joint com- 
mittee, and between them and the employers the nego- 
tiations were peacefully carried on ; some thought that 
they were rather too prolonged, but that is a common 
thing in negotiations. But the definite action of the 
Ironfounders helped to bring the matter to an issue. 
On Friday last meetings were held, at which proposals 
for a settlement were discussed, the outcome of which 
was an offer of ls. per week advance, payable from Mon- 
day last, October 5, and a second Is. per week advance 
from January 1, 1897, The joint committee, after 
careful consideration of the whole case, accepted the 
conditions provisionally, that is, subject to the final 
acceptance of the men by a ballot of those concerned. 
The negotiations of last week had been preceded by a 
ballot for a strike, if the advance was not granted, 
and the ballot showed 4543 for a strike, and only 272 
against ; but at a meeting of the men’s representatives 
on Friday night the provisional agreement was ac- 
cepted, subject to the final ballot. Some 8000 men 
will participate in the advance now practically con- 
ceded, The same offer was made to the Ironmoulders, 
and was favourably entertained. The peaceable way 
in which the negotiations have terminated is a matter 
of congratulation. Even the final notice of the Iron- 
founders was given in terms of a friendly character, 
in so far as an ultimatum could be. The whole pro- 
ceedings reflect credit upon those concerned in the 
movement and the result. 





The report of the Associated Ironmoulders for 
October states that the condition of activity in trade is 
well maintained all round, the working membership 








472 


ENGINEERING. (Oct. 9, 1896, 








being much larger than for a long time past. 
increase of those in work in the month was 51. The 
fewness of those out of work has led to an increase in 
the funds of 7601. 3s. in the month. The movement 
for an advance in wages is spreading; after having 
settled the advances in Glasgow, and generally on the 
Clyde, at Edinburgh, and one or two other important 
centres, the council are attacking the outlying districts. 
In some cases they have achieved success, in others 
negotiations are pending ; in one case—the Dunfermline 
district—the men have been met by a refusal, but it is 
still hoped that the one farthing per hour asked will 
be conceded. With the view of making further pro- 
gress, a series of district open meetings have been 
organised, to which non-members are invited. 


The value of the Midland Wages Board is shown by 
a report in this month’s Journal of the Iron and Steel 
Workers. A dispute had occurred with a firm as to 
the amount to be paid to the ‘‘shinglers.’””’ The matter 
was reported to the board, and the representatives 
thereon investigated it. After a full consideration of 
all the facts, a resolution was moved by the chairman 
(an employer), and seconded by the vice-chairman 
(labour representative), reaffirming the decision of the 
board that the existing scale of wages is to be main- 
tained so long as the conditions of work then in force 
prevailed. Then it was asked that the firm should 
reconsider the case as between the ‘“‘shinglers” and 
themselves in the light of that resolution. Nothing 
could be in better form. There was no dictation, only 
a reaffirmation of a principle, and then the request 
that the firm would review the circumstances by the 
light of the resolution. There was a quiet dignity in 
the proceedings which left no taint upon the parties 
to the dispute, and the settlement thereof would 
almost appear as an act of grace, so gently was it done. 
If conciliation is to become a real force, this is the way 
to promote it, not by irritation and blatant speeches, 
which only widen the breach. 


The monthly report of the National Boot and Shoe 
Operatives’ Union refers to a reopening of the agreement, 
consequent upon the award of Lord James of Hereford 
as to the employment of boy labour in the respective 
factories and workshops, and the several departments 
thereof in the trade, and also as to the claims for a 
minimum wage. The notice for reopening the question 
comes with the expiration of the period of the award, 
and is given with due courtesy by the secretary of the 
Leicester Boot and Shoe Manufacturers’ Association. 
Up to the present time no common understanding has 
been arrived at, and the council of the operatives’ 
union have suggested that the matter should be laid 
before and be discussed by all the local boards, and 
then relegated to the employers’ federation and the 
executive of the union. Some purely local differences 
have also arisen as to the framing of new rules, but 
these have been remitted to Lord James for his de- 
cision. While these differences have arisen, the 
Northampton district have settled their new state- 
ment, in which there are about 50 additional items. 
In the Hinckley district also the disputes have been 
arranged by agreeing to a minimum rate of wages for 
certain workmen. A small dispute has also arisen at 
Manchester. But the indications are that the larger 
dispute will eventually be settled also, for the whole 
matter is discussed very frankly and coolly by the two 
parties concerned. Every fresh instance of the work- 
ing of conciliation boards is valuable as an experience, 
for the parties to a dispute will, in time, find themselves 
able to rely upon the justice of their case, and be pre- 
pared to submit it in all confidence to the men selected 
as conciliators or umpires, as the case may be. In the 
boot and shoe trades the items in a “‘ statement of 
wages ” are so multifarious, often so minute, that only 
an expert could deal with them. Usually there are no 
broad principles involved, but the questions of boy 
labour and a minimum wage are of that class. 





The Board of Trade appear to be in earnest in 
striving to make use of the new power conferred by 
the Conciliation (Trade Disputes) Act of last session, 
A circular has been issued, together with a copy 
of the Act, to all the conciliation and arbitration 
boards known to be in existence, and an intimation is 
given that copies will be supplied to any association 
upon application. It is pointed out that the act of 
registration gives no power of control or supervision 
over the work of any board,. and further that any 
registered board can at any time have its name erased 
from the list. It is then pointed out what registra- 
tion means, and what are the requirements as to 
returns and reports. Forms of registration have been 
prepared, but no form of return for the present, as the 
Board of Trade will rather trust to the voluntary in- 
formation rendered. In this quiet way the Board will 
inspire confidence, whereas if it had meddled too much 
there might have been some reaction. Altogether the 
tone and character of the circular will do much to allay 
any feeling of antagonism that might arise, and it will 
prepare the way for promoting a good understanding 


in the future. If the Act of 1872 had heen treated in| at. There may be some truth in this, but the general ‘month, The men regard the action of the 
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the same way, failure might have been averted, for unanimity of all to concur in the arrangement seems 
that Act provided a full machinery for dealing with to show that the resisting force was small, or else 
labour disputes by arbitration. It is becoming more that prudence turned the balance. The stationary 
and more important that these disputes should be | engine builders, locomotive builders, machine too] 
prevented from developing into that stage when strikes makers, machinists, ironfounders, brass founders and 
or lock-outs, or both, begin. This is especially the | finishers, and boilermakers are all busy, the proportion 
case where two unions disagree, for then the employer | of men really out of work being small. If no adverge 
is wholly unable to act, although his business mustsuffer. | circumstances arise to check an inflow of work, the 
It is also becoming necessary where non-union labour | winter bids fair to be a prosperous one, and it is to be 
comes into play, for the deadly enmity that arises in hoped that no serious labour trouble will interfere with 
these cases is far worse than in questions of mere | the general activity. Abt the present time no such 

trouble is anticipated, but, then, the unexpected often 








The strike of the London cabmen against what is 
termed the privileged cab system is somewhat peculiar, 
and it does not seem to have been well considered from 
all points of view. It is peculiar from this standpoint, 
that those who are primarily interested are not the 
game men as those on strike. The strike is a strike of 
|eabmen, but it would seem that the non-privileged 
cabowners are the men who appear to pull the wires, the 
cabdrivers being merely the catspaw used to pull the 
chestnuts out of the fire. The complaint is not that 
the drivers of the privileged cabs are not licensed cab- 
drivers, not even that they are not members of the 
union. But these very men are on strike in order 
that the ‘*600 smaller cab proprietors, owning 1000 
cabs, all of whom complained of the privilege system,” 
shall be benefited. This statement is taken from 
the reported words of the member of the deputation 
to the Home Office, who specifically represented these 
600 owners. It is a rather unusual position for a trade 
union to be placed in, and itis one that shows a Jack 
of appreciation of the difficulties of the campaign upon 
which the union has entered. In so far as the rail- 
ways are concerned, it is stated that there has been 
no lack of cabs for the passengers departing from or 
arriving at the several stations. The men stated at 
the deputation that the cabmen were being recruited 
from those who had no experience, and from others 
who by misconduct had forfeited their licenses. Mr. 


wages and hours of labour. 


'happens. The ‘‘ wages movement” is general, and a 
desire seems to be felt to level up wherever possible ; 
at the same time there is a greater willingness to 
allow that labour must participate in advancing pro- 
sperity. The iron trade is still regarded as slow, but 
prices are well maintained generally, although some 
little irregularity is observable at times. On the other 
‘hand, makers are so heavily sold that the slight fluc. 
tuations do not concern them much at the present 
time. Finished iron is in fair demand, with prices 
firm ; for bars there is an indication of some stiffening 
in therates. The steel trade continues about the same, 
fairly active, and nut and bolt makers are busy, in 
most cases very busy, and prices have been going up 
as much as ll. per ton. Boiler-plates also indicate a 
| firmer tone. On the whole, the outlook is good; the 
settlement of the wages question will have a good 
effect upon general trade, even though the employers 
| may suffer some reduction in profits for a time. 

| In the Wolverhampton district there has been a 
tolerably active demand for certain qualities of iron; 
in view of rising values and a probable rise in prices, 
both merchants and consumers have been negotiating 
for future supplies. Some of the merchants seem to 
have recognised the fact that they have overreached 
themselves by allowing stocks to run low without 
having secured sufficient supplies to replace them. 
They evidently delayed in the hope that prices 














Kenelm Digby repudiated this on the part of the Home would be in their favour. And yet everything pointed 
Office. It also appears that several of the strikers the other way. Now the anxiety is to secure them. 
have resumed work, removing the names of thestations selves up to the end of the current year at the 
from their cabs. Several prosecutions have already | present rates; but they find that the manufacturers 
taken place for abusive conduct on the part of drivers | are not quite so ready to close upon such terms. The 


towards others plying for hire, and penalties have been 
imposed for such conduct. In one instance the driver 
was the owner of the cab, and the magistrate fined him 
40s. and costs. The interest of the public is not much 
enlisted in the case, except in so far as inconvenience 
may arise. If it were a matter pertaining to the 
‘‘poor drivers” only, the case might be different. 
As itis, the owners are at variance about a system 
which some find to be remunerative, and in which 
others do not share. Shopkeepers sometimes have the 
same trouble. 

For some time there were rumours of an impend- 
ing dock strike on a large scale, and then those 
rumours were diplomatically denied. But it was all 
along felt that there were grounds for the rumours in 
spite of all denials. Then came the manifesto ; 
then a kind of indirect reply on the part of the dock 
and riverside employers and the shipowners. To this 
followed the decision of the Shipping Federation, and 
now the facts of the case are slowly oozing out. 


heavy orders for engineering work and for heavy 
hardware goods have necessitated large supplies of 
iron and steel, and export houses have been in receipt 
of heavy lines from South Africa, Australia, and other 
colonial markets, which they are desirous of placing 
without delay, before any advance takes place. Steel- 
makers are said to be booked heavily for some time to 
come. If anything, there is a little more quietude in 
respect of common sheets, but not in other qualities. 
Nearly all classes of iron and steel are in active demand 
for constructive purposes, both locally and generally. 
All the branches of engineering, bridge and girder con- 
struction, boilermaking, and all kindred industries 
are busy, and so also are all branches of railway work. 





In the Birmingham district matters are pretty much 
the same as in the Wolverhampton district, but not 
always quite on the same lines. In nearly all branches 
of the local iron trade activity is reported, but in the 
sheet trade it is quieter. In most cases full employ- 
ment is assured to the end of the year, whatever may 





Another manifesto was issued last week, in which the | happen with respect to 1897. In scarcely any in- 
claim of ‘‘ one man one ticket” was put forward as| stance is there any scarcity of orders, but the com- 
the only possible solution of the difficulty; this is|plaint still is that prices do not keep pace. The 
intended to mean that all employed must be union | volume of trade, it is said, does not admit of any rise 
men. The ballot which was ordered to be taken com- | in price, though coal is dearer, and pig iron has ad- 
prises two questions: (1) as to whether the men are | vanced in the Midlands. All the engineering branches 
prepared to cease work in every port until the em-/} continue to be well em loyed, and most of the hard- 
ployers agree to negotiate with the union oflicials ; | ware trades, and generally the more local and special 


and (2) whether in lieu of a general strike they are 
prepared to adopt “‘ a policy of ca’ canny.” The latter 
means ‘‘a go-easy ” system of work, limiting in fact 
the amount of labour of each man by union regulations. 
This latter policy is sure of failure in any case. No 
employer could consent to allow all his workpeople to 
be reduced to the level of the more lazy men ina trade, 
which is practically what the system would amount to. 
The men used to strike against being whipped up to 
the speed of the best workers, which was, perhaps, 
but natural, especially as those had better pay, while 
the others had to do as much for lesser pay. 
this case it is level pay for a low level of work, a system 
not very genial to Britieh workmen. 


then American, then English. It is threatened, indeed, 

that Southampton shipping is to be blocked from the 

other side unless the men fall into line. 

The condition of the engineering trades throughout | 
Lancashire remains about the same as last reported, 

the improvement noted from time to time being fully 
maintained in all departments. The one little cloud | 
which overhung the industry has practically disap- | 








peared, though it is ssid that some of the larger em- 
ployers were averse to the decision ultimately arrived 








But in| 


Hamburg seems | 
to be the battle-ground for the first attack, and then | 
we are assured that other Continental ports will follow, | 


branches peculiar to Birmingham. Labour questions 
| remain quiet, with no very strong disposition to arouse 
any feeling of antagonism between capital and labour. 








For some time past a dispute has been going on at 
Messrs. Earle’s Shipbuilding Company’s works at Hull, 
the particulars of which are variously given. n the 
part of the men, it is said that about 300 men were 
called out ‘‘against the employment of machine 
workers on a milling machine, the work on which is 
alleged to belong to the engineers.” On the other 
hand, it is said that the men were called out without 
notice because a highly-paid mechanic was employed 
instead of the customary men. In either case the dis- 
pute is sufficiently serious, for it is a case of demarca- 
tion of work, which is becoming troublesome. 





The dispute of the slate quarrymen at Lord Pen- 
rhyn’s works at Bethesda arrived at an acute stage 
last week by the suspension of the members of the 
committee who have been carrying on the negotiations. 
The men thereupon met and passed a resolution of 
confidence in the committee, and declared their in- 
tention to strike at once unless a satisfactory explana- 
tion was given. Some 3000 men are involved, an 


the loss in wages alone is equal to about 14,000/. per 
management 
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as an attempt to put down the union, and they appeal 
for assistance. 





There is little new to report with respect to the 
coalminers. The federation stand to their guns as to 
any reduction. The Forest of Dean miners have 
agreed to continue their present rates for another 
year, but subject to the condition that if the wages 
fall in the Midlands the scale will be revised. On the 
other hand, another large pit has been closed in Dur- 
ham, and loud complaints are heard of the low price of 
coal—not, however, by the consumers, but by the coal- 
owners. The new ring teems to promise a reduction 
of 3d. per ton in London, a sum so small to the ordi- 
nary consumer that he might well say, divide it between 
the poor coalowner and the poor miner. 





A great strike is announced to have taken place 
upon the Canadian Pacific Railway, all the agents, 
operators, and despatchers being called out. The 
leaders of the union declare that the strike will extend 
all along the system from the Atlantic to the Pacific 
coast. Doing things on a large scale seems to be the 
order of the day. There is to be a great Continental 
strike of dockers, sailors, and firemen ; in Canada o 
railway workers, elsewhere of miners. But these 
great strikes involve enormous responsibilities, and 
almost invite terrible consequences. 





THE BRITISH ASSOCIATION. 
Address to the Mechanical Science Section.* 


By Sir Dovcras Fox, Vice-President Institution of 
Civil Engineers, President of the Section. 

Ir is rather over a quarter of a century since the 
British Association Jast held its meeting in the hospitable 
city of Liverpool. The intervening period has been one 
of unparalleled progress, both generally and locally, in 
the many branches of knowledge and of practical applica- 
tion covered by civil and mechanical engineering, and, 
therefore, rightly coming within the limits for discussion 
in the important section of the Association in which we 
are specially interested. 

During these 25 years the railway system of the British 
Isles, which saw one of its earliest developments in this 
neighbourhood, has extended from 15,376 miles, at a 
capital cost of 552,680,000/., to 21,174 miles, at a capital 
cost of 1,001,000,0007, The railway system of the United 
States has more than trebled in the same period, and now 
represents a total mileage of 181,082, with a capital cost 
of 11,565,000,000 dols. 

The Forth and Brooklyn, amongst bridges, the Severn 
and St. Gothard, amongst tunnels, the gigantic works for 
the water supply of towns, are some of the larger 
triumphs of the civil engineer; the substitution of steel 
for iron for so many purposes, the perfecting of the loco- 
motive, of the marine engine, of hydraulic machinery, of 
gas and electric plant, those of the mechanical branch of 
the profession. 

The city of Liverpool and its sister town of Birken- 
head have witnessed wonderful changes during the period 
under review. Great and successful efforts have been 
made to improve the watergate to the noble estuary which 
forms the key to the city’s greatness and prosperity ; 
constant additions have been made to the docks, which 
are by far the finest and most extensive in the world. 
The docks on the two sides of the river have been amalga- 
mated into one great trust. In order properly to serve 
the vast and growing passenger and goods traffic of 
the port, the great railway companies have expended vast 
sums on the connections with the dock lines and on the 
provision of station accommodation, and there have been 
introduced, in order to facilitate intercommunication, 
the Mersey Railway, crossing under the river, and carry- 
ing annually nearly 10 millions of passengers, and the 


Liverpool Overhead Railway, traversing for six miles the | 


whole line of docks, and already showing a traffic of 74 
millions of passengers per annum. A very complete 
waterside station, connected with the landing stage, has 
been lately opened by the Dock Board in connection with 
the London and North-Western Railway. In addition 
to this, the water supply from Rivington and Vyrnwy 
has now been made one of the finest in the world. 

The following comparative figures, kindly supplied by 
Mr. K. Miles Burton, may be of interest : 


- 1871. 1895. 
Population of Liverpool 493,405 641,000 (est, 
- Birken- 
head... oe ... 65,971 109,000 ,, 
Area of docks, Liver- 
pool, about... ... 236 acres 3624 acres 
Area of docks, Birken- 
head, about... a. |. 7 aa 160 ,, 
383 5224 
Number of steamers using 
the port... ets co. eee 18,429 
Average tonnage of six 
largest vessels entering 
the port... ~ 2890 6,822 


The following fi - i 
slierey Seale id gures show the importance of the local 


Number of passenger stations within 
the boroughs thy : Nas Aes 58 

! * Delivered before the | British Association for the Ad- 
vancement of Science, Section G, Liverpool Meeting. 





Number of goods stations Bes 50 
| Number of passengers crossing th 
Mersey in the twelve months 
(Woodside Ferry) ... ‘sai saa 
Number of passengers crossing the 
Mersey in the twelve months 


(Mersey Railway) ... 6,976,299 


_ To the hydraulic engineer there are few rivers of more 
interest, and presenting more complicated problems, than 
the Mersey and its neighbours, the Dee and the Ribble. 
| They all possess vast areas of sand covered at high water, 
but laid dry as the tide falls, and in each case the main- 
| tenance of equilibrium between the silting and scouring 
| forces is of the greatest importance to the welfare of the 
| trading communities upon their banks, The enclosure of 
| portions of the areas of the respective estuaries for the 
| purposes of the reclamation of land, or for railway or 
| canal embankments, may thus have far-reaching effects, 
, diminishing the volume of the tidal flow and reducing the 
height of tide in the upper reaches of the rivers. Some 
| idea of the magnitude of these considerations may be de- 
_ rived from the fact that a spring tide in the Mersey brings 
| in through the narrows between Birkenhead and Liver- 
| pool 710 millions of cubic yards of water to form a scour- 
| ing force upon the ebb. The tidal water is heavily laden 
| with silt, which is deposited in the docks, and, at slack 
| water, upon the sandbanks. The former is removed by 
| dredging, and amounts to some 1,100,000 cubic yards per 
annum; the latter is gradually fretted down into the 
channels, and carried out to sea before the ebb. Whilst 
a considerable portion of the narrows is kept scoured, in 
some places right down to the sandstone rock, there is a 
tendency, on the Liverpool side, near the landing stage, 
to silt up, a difficulty counteracted, to some extent, by 
the extensive sluicing arrangements introduced by Mr. 
George Fosbery Lyster, the engineer of the Mersey 
Docks and Harbour Board. 

Very extensive and interesting operations have been 
carried on by the board in connection with the bar at the 
mouth of the river. Dredgers specially designed for the 
purpose have been employed for some six years, with the 
result that 15,142,600 tons of sand and other dredged 
matter have been removed, and the available depth of 
water at low water increased from 11 ft. to 24 ft.ina 
channel 1500 ft. in width. 

Those who have made the Transatlantic passage in former 
years can more readily appreciate the very great advan- 
tage accruing from this great improvement. 

Formerly vessels arriving off the port on a low tide had 
to wait for some hours for the water level to rise suffi- 
ciently to enable them to cross the bar; the result of a 
large vessel lyivg outside, rolling in the trough of the 
sea with her engines stopped, was that not infrequently 
this proved to be the worst part of the voyage between 
New York and Liverpool, and passengers who had 
escaped the malady of sea-sickness throughout the voyage, 
were driven to their cabins and berths within three or 
four hours of landing. 

Owing to the very successful tIredging operations, ships 
of largest size can now enter or depart from the Mersey 
at any state of the tide, and they are also able to run 
— the landing stage without the intervention of a 
tender. 

Such vessels as the Teutonic or Majestic, of nearly 
10,000 registered tonnage, 566 ft. in length, 57 ft. wide, 
and 37 ft. deep; or the still larger vessels, the Campania 
or Lucania, of nearly 13,000 tons register, 601 ft. in 
length, 65 ft. in width, and 38 ft. in depth, can be seen, on 
mail days, lying alongside. 

Whilst the estuary of the Mersey presents a narrow 
entrance with a wide internal estuary, the Dee, owing to 
extensive reclamation of land in the upper reaches, has a 
wide external estuary leading to an embanked river of 
very limited width, up which the tide rushes with great 
velocity laden with silt, rising in some two hours, then, 
during a short time of slack water, depositing the silt, 
which is not removed ~ the ebb tide, spread over some 
10 hours, and therefore having comparatively little velo- 
city. In this case, also, the outer estuary shows a great 
tendency to silt up beyond the reach of any but the highest 
spring tides, 

The reclamation of the Ribble has not yet proceeded 
so far as to vr affect the general conditions of the 
estuary ; but here also there is aconstant tendency in the 
channels to shift, and the erosion which takes place when 
a high tide and wind combine is very remarkable. 

A most important improvement was introduced in 1886 
by Mr. G. F. Lyster, when it was decided to raise the 
water level in certain of the docks by pumping, the 
wharves being heightened in proportion, and half-tide 
basins, or locks, made use of to compensate for the differ- 
ence of level. 

The area of the docks so treated in Liverpool is 78 acres, 
whilst at Birkenhead the whole area of the docks on that 
side of the river, amounting to 160 acres, is so raised. 

The hydraulic power used in the docks is very large, 
the indicated horse-power of the engines amounting to 
1673 in the case of Liverpool, and 874 in that of 
Birkenbead ; whilst the Hydraulic Power Company are 
| supplying some 1000 horse-power to railways and private 

rms. 

The direct-acting hydraulic lifts of the Mersey Railway 
have now been at work for 10 years, and through these, 
at St. James’s Station, no less than 75,000,000 to 80,000,000 
of passengers have passed with regularity and safety. 

t is remarkable that whilst Great Britain led the van 
in the introduction of steam locomotion, she has lagged 
in the rear as regards electric and other mechanical trac- 
tion. This arose, in the first instance, from mistaken 
legislation, which strangled electrical enterprise, which is 

still much ——— by the reluctance of public authori- 
| ties to permit the introduction of the necessary poles and 
| wires into towns, 


7,143,088 














At the date of the latest published returns there were 
at work in the United States no less than 12,133 miles of 
electric, in addition to 599 miles of cable, tramway. 
Hardly a large village but has its installation, and 
vast have been the advantages derived from these facili- 
ties. In Brooklyn one company alone owns and works 
260 miles of overhead trolley lines. With the exception 
of some small tramways at Portrush, Brighton, Blackpool, 
South Staffordshire, Hartlepool, &c., the only examples 
in this country of serious attempts to apply electromotive 
force to the carriage of passengers are the City and South 
London Railway and the Liverpool Overhead Railway, 
the latter being the latest constructed, and having there- 
— benefited by the experience gained upon the London 
ine. 

This railway is over six miles long, a double line of the 
normal, or 4 ft. 84 in. gauge, running on an iron viaduct 
for the whole length of the docks; the installation is 
placed for convenience of coal supply about one-third of 
the distance from the northern end. Particulars of this 
interesting work will be placed before the section, but 
suffice it to say that a train service of three minutes each 
way is readily maintained, with trains carrying 112 pas- 
sengers each, at an average speed of 12 miles per hour, 
including stoppages at 14 intermediate stations. During 
the last year, as before stated, 74 million passengers were 
carried, the cost of traction per train-mile being 3.4d. 

The Hartlepool Tramway is proving successful, over- 
head trolleys and electric traction having taken the 
place of a horae tramroad, which was a failure from a 
traffic point of view. 

Careful researches are being prosecuted, and experi- 
ments made, with the intention of reducing the excessive 
weight of storage batteries. If this can be effected, they 
should prove very efficient auxiliaries, especially where, 
in passing through towns, underground conductors are 
dangerous, and overhead wires objectionable. 

In connection with electric traction, it is very important 
to reduce, if possible, the initial force required for start- 
ing from rest, Whether this will be best attained by the 
improvement of bearings and their better lubrication, or 
by the storage, for starting purposes, of a portion at least 
of the force absorbed by the brakes, remains to be seen, 
but it is a fruitful field for research and experiment. 

In the United States there is a very general and rapid 
displacement of the cable tramways by the overhead wire 
electric system. The latter has many opponents, owing, 
probably, to causes which are preventible. 

Many accidents were caused by the adoption of very 
high tension currents, which, on the breakage of a wire, 
were uncontrollable, producing lamentable results. 

The overhead wires were placed in the middle of the 
street, causing interference with the passage of fire escapes. 

he 8 of the cars was excessive, resulting in many 
persons being run over. 

The cable system, therefore, found many advocates, but 
the result of experience is in favour of electrical traction 
under proper safeguards. 

The cable system can only compete with the electric 
system when a three-minute or quicker service is possible, 
or, say, when the receipts average 20/. per mile per day ; 
it is impossible to make up lost time in running, and the 
cars cannot be “‘ backed.” If anything goes wrong with 
the cable the whole of the traffic is disorganised. The 
cost of installation is much greater than in the case of 
electricity, and extensions are difficult. 

On the other hand, electricity lends itself to the 
demands of a growing district, and extensions are easily 
effected ; it satisfies more easily the growing demands on 
the part of the public for luxury in service and car ap- 
pointment. Ib is less expensive in installation, and works 
with greater economy. By placing the wire at the side 
of the street, and using a current of low voltage, the 
objections are greatly minimised, and the cars are much 
more easily controlled and manipulated. In casee of 
breakdown, these are limited to the half-mile section, and 
do not completely disorganise the service. Electric cars 
have been worked successfully on gradients of 1 in 7. 

The conduit slot system can adopted with good 
results, provided care is taken in the design of the con- 
duit, ona allowance made for ample depth and clearance ; 
a width of 2? in. is now proved to be sufficient. Where, 
however, there are frequent turn-outs, junctions, and 
intersecting lines, the difficulties are great, and the cost 
excessive. 

The following figures represent the cost of a tramway, 
on this system, in America: 


£ 
Cost of track and conduit (per mile of 
single track) Pr ans iP .. 5600 
Insulator, boxer, and double conductor 480 
Asphalte paving on 6 in. of concrete to 
2 ft. outside double track a 1500 
7580 


Complete cost of operating 4 miles of double track for 
24 hours per day with 24 minute service, 4.55d. per train- 
mile (exclusive of interest, taxes, &c.), 

One train conaists of one motor car and one trailer. 

The trains make a round trip of 8 miles in one hour, 
with three minutes lay-off at each end. 

The cost of keeping the slot clean comes to about 401. 
per quarter, and the repairs to each plough conductor 
about 50s. per quarter. 

Attempts have been made to obviate the necessity of 
the slot by what is known as the closed conduit; but at 
present the results are nob encouraging. 

Tae following figures will help to convey to the mind 
the great development which is taking place in America, 
as regards the earnings upon lines electrically equipped. 
They are derived from the report of the State Board of 
Railroad Commiesioners for Massachusetts. 
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1888, 1894, Increase. 
Net earnings per passen- 
ger carried... = .48 -78 62.5 p. ct. 
Netearningspercar-mile 2.78 4.83 73.56 ,, 
x “ mile of 
road : 4841, 7621. 57 * 


In addition to the application of electricity for illumi- 
nating purposes, and for the driving of tramcars and rail- 
ways, it has also been applied successfully to the driving 
of machinery, cranes, lifts, tools, pumps, &c., in large 
factories and works. This has proved of the greatest 
convenience, abolishing as it does the shafting of fac- 
tories, and applying to each machine the necessary power 
by its own separate motor; the economy resulting from 
this can hardly be over-estimated. 

It is also successfully employed in the refining of 
copper, and in the manufacture of phosphorus, aluminium, 
and other metals, which, before its application, were 
beyond the reach of commercial application. 

The extent of its development for chemical purposes 
in the future no one can foresee, 

It is hardly necessary to call attention to the successful 
manner in which the Falls of Niagara, and the large falls 
of Switzerland, and elsewhere, are being harnessed and 
controlled for the use of man, and in which horse-power 
by thousands is being obtained. 

At Niagara, single units of electrical plant are installed 
equal to about 5000 horse-power output. These units are 
destined to be utilised for any of the purposes previously 
suggested, as it is computed that 1 te ato can be 
obtained from the river, and sold for the entire year day 
and night continuously, for the sum of 3/. 2s. 6d. per 
annum. 

Electric head lights are being adopted for locomotives 
in the United States. 

The use of compressed air and compressed gas for trac- 
tive purposes is at present in an experimental stage in this 
country. The latter is claimed to be the cheapest for 
tramway purposes, the figures being— 


d. 
Siogle horse cara as an * 5? 
Electrical cars, with overhead wires 4} 
Gas cars ... ; eh 3} 


Combination steam and electric locomotives, gazoline, 
compressed air, and hot-water motors are all being tried 
in oe United States, but definite results are not yet pub- 
lished. 

The first electric locomotive practically applied to haul- 
ing heavy trains was put into service on the Baltimore 
and Ohio Railway in 1895 to conduct the traffic through 
the Belt Line Tunnel. 

[b is stated that not only was the guaranteed speed of 
30 miles per hour attained, but, with the locomotive run- 
ning light, it reached double that speed. 

On the gradient of 8 per cent. a composite train of 44 
cara, loaded with coal and lumber, and three ordinary loco- 
motives—weighing altogether over 1800 tons—was started 
easily and gradually to a speed of 12 miles an hour with- 
out slipping a wheel. The voltage was 625. The current 
recorded was, at starting, about 2200 amperes, and, 
when the train was up to speed, it settled down to about 
1800 amperes. The drawbar pull was about 63,000 lb, 

The actual working expense of this locomotive is stated 
to be about the same as for an ordinary goods locomotive, 
viz, 23 cents per engine-mile. 

The rapid extension of tunnel construction for railway 
purposes, both in towns and elsewhere, is one of the re- 
markable features of the period under review, and has 
been greatly assisted by the use of shields, with and 
without compressed air. This brings into considerable 
importance the question of mechanical ventilation. 
Amongst English tunnels, ventilation by fan has been 
applied to those under the Severn and the Mersey. The 
machinery for the latter is, probably, the most complete 
and most scientific application up to the present time. 

There are five ventilating fans, two of which are 40 ft. 
in diameter, and 12 ft. wide on the blades; two of 30 ft., 
and 10 ft. wide; and one quick-running fan of 16 ft. 
diameter, all of which were ably installed by Messrs. 
Walker Brothers, of Wigan. They are arranged, when 
in full work, to throw 800,000 cubic feet of air per 
mipute, and to empty the tunnel between Woodside and 
St. James’s-street in eight minutes; but, unfortunately, 
it is found necessary, for financial reasons, not to work 
the machinery to its full capacity. 

The intended extension of electrical underground rail- 
ways will render it necessary for those still employing 
steam traction either to ventilate by machinery or to sub- 
stitute electromotive force. 

Great improvements have been lately made in the 
details of mechanical ventilators, especially by the in- 
troduction of anti-vibration shutters, and the driving by 
belts or ropes instead of direct from the engine. The 
duties now usually required for mining purposes are 
about 300,000 cubic feeb of air per minute with a water 
gauge of about 4in.; but one installation is in hand 
for 500,000 cubic feet of air per minute, with a water 
gauge of 6 in, Water gauge up to 10in. can now be 
obtained with fans of 15 ft. diameter only. 

An interesting installation hss been made at the 
Pracchia Tunnel on the Florence and Bologna Railway. 

The length of the tunnel is 1900 metres, or about 2060 
yards ; it is for a single line, and is on a gradient of 1 in 
40. When the wind was blowing in at the lower end, 
the steam and smoke of an ascending train travelled con- 
currently with the train, thus producing a state of affairs 
almost unimaginable except to those engaged in work- 
ing the traffic. 

Owing to the height of the Apennines above the tunnel, 
ventilating shafts are impracticable; but it occurred to 
Sigaor Saccardo that, by blowing air by means of a fan 
into the mouth of the tunnel, through the annular space 
which exists between the inside of the tunnel arch and 








the outside of the traflic gauge, a sufficient current might 
be produced to greatly ameliorate the state ot things. 

he results have been most satisfactory, the tunnel, 
which was formerly almost dangerous, under certain con- 
ditions of weather, being now kept cool and fresh, with 
but a small expenditure of power. 

In an age when, fortunately, more attention is paid 
than formerly to the well-being of the men, the precau- 
tions necessary to be observed in driving long tunnels, and 
especially in the use of compressed air, are receiving the 
consideration of engineers. In the case of the intended 
Simplon Tunnel, which will pierce the Alps at a point 
requiring a length of no less than 124 miles, a foreign 
commissicn of engineers was entrusted by the Federal 
Government of Switzerland with an investigation of this 
amongst other questions. 

During the construction of the St. Gothard Tunnel, 
which is about 10 miles in length, the difficulties en- 
countered were, of necessity, very great; the question of 
ventilation was nod fully understood, nor was sanitary 
science sufficiently advanced to induce those engaged in 
the work to give it much attention. The results were 
lamentable, upwards of 600 men having lost their lives, 
chiefly from an insidious internal malady not then under- 
stood. But the great financial success of this international 
tunnel has been so marked, as to justify the proposed con- 
struction of a still longer tunnel under the Simplon. 

The arrangements which are to be adopted for securing 
the health of the employés are admirable, and will surely 
not only result in reducing the death rate to a minimum, 
but also tend to shorten the time necessary for the execu- 
tion of the undertaking to one-half. 

The quantity of air to be forced into the workings will 
be 20 times greater than in previous works. Special 
arrangements are devised for reducing the temperature of 
the air by many degrees, suitable houses are to pro- 
vided for the men, with excellent arrangements for en- 
abling them to change their mining clothes, wet with the 
water of the tunnel, before coming in contact with the 
Alpine cold ; every man will have a bath on leaving ; his 
wet clothes will be taken care of by a custodian, and dried 
ready for his return to work ; suitable meals of wholesome 
food will be provided, and he will be compelled to rest for 
half an hour on emerging from the tunnel, in pleasant 
rooms furnished with books and papers. This may appear 
to some as excessive care ; but kind and humane treatment 
of men results, not only in benefit to them, but also in sub- 
stantial gain to those employing them, and the endeavour 
of our own authorities, and of Parliament, to secure for 
our own workpeople the necessary protection for their lives 
and limbs in carrying out hazardous trades and employ- 
ments, is worthy of admiration. 

The great improvements in sub-aqueous tunnelling can 
be clearly recognised from the fact that the Thames 
Tunnel cost 1150/. per lineal yard, whilst the Blackwall 
Tunnel, consisting of iron lined with concrete, and of 25 ft. 
internal diameter, has, by means of Greathead’s shield 
and grouting machine, been driven from shaft to shaft, a 
distance of 754 yards, for 375l. per yard. 

Tunnels have now been successfully constructed through 
the most difficult strata, such as waterbearing silt, sand, 
and gravel, and, by the use of grouting under pressure, 
subsidence can almost entirely be avoided, thus rendering 
the piercing of the substrata of towns, underneath pro- 
perty without damaging it, a simple operation ; and open- 
ing up to practical consideration many most important 
lines of communication hitherto considered out of the 
question. 

On the other hand, very little improvement has taken 
place in the mode of constructing tunnels in ordinary 
ground, since the early days of railways. The engineers 
and contractors of those days adopted systems of timber- 
ing and construction which have not been surpassed. The 
modern engineer is, however, greatly assisted by the pos- 
sibility of using Brindle bricks of great strength to resist 
pressure, combined with quick-setting Portland cement, 
by the great improvements which have taken place in 
pumping machinery, and by the use of the electric light 
during construction. 

A question which is forcing itself upon the somewhat 
unwilling attention of our great railway companies, in 
consequence of the continual great increase of the popula- 
tion of our cities, is the pressing necessity for a substan- 
tial increase in the size of the terminal stations in the 
great centres of population. 

Many of our large terminal stations are not of sufficient 
capacity to be worked properly, either with regard to the 
ae of the staff, or to the convenience of the travelling 
public. 

— to stationmasters and inspectors on duty, when 
the holiday season is on, and they will tell you of the 
great physical strain that is produced upon them and 
their subordinates, in endeavouring to cope with the 
difficulty. 

This, if nothing else, is a justification for the enterprise 
of the Manchester, Sheffield, and Lincolnshire Railway 
Company in providing an entirely new terminus for 
London. 

It is 30 years since the last, that of St. Pancras, was 
added, and during that period the population of London 
has increased by no less than two millions. 

The discussion, both in and out of Parliament, of the 
proposals for light railways has developed a considerable 
amount of interest in the question. Experience only cin 
prove whether they will fulfil the popular expectations. If 
the intended branch lines are to be of the standard gauge, 
with such gradients and curves as will render them suit- 
able for the ordinary rolling stock, they will, in many 
cases, not be constructed at such low mileage costs as to 
be likely to be remunerative at rates that would attract 
agricultural traffic. The public roads of this country 


(very different from the wide and level military roads of | 


northern Italy and other parts of the Continent) do not 








usually present facilities for their utilisation, and, once 
admitted, the necessity for expropriating private pro. 
perty, the time-honoured questions of frontage severances 
and interference with amenities will force their way to 
the front, fencing will be necessary, and, even if level 
crossings be allowed at public roads, special precautions 
will have to be taken. 

Much must then depend upon the regulations insisted 
upon by the Board of Trade. If, in consideration of g 
reduction in speed, relaxation of existing safeguards is 
permitted, much may, no doubt, be effected by way of 
feeders to existing main lines. 

If, on the other hand, the branches are of narrower 
gauge, separate equipment will be necessary, and tran- 
shipment at junctions will involve both expense and delay, 
It is very doubtful whether the British farmer would 
benefit much from short railways of other than standard 
gauge. He must keep horses for other purposes, and he 
will probably still prefer to utilise them for carting his 
produce to the nearest railway station of the main line, or 
to the market town. 

The powers granted by the Light Railways Act, in the 
hands of the able Commissioners appointed under the Act, 
cannot, however, fail to be a public boon. 

Special Acts of Parliament will be unnecessary, facilities 
will be granted, — simplified, some Government 
aid rendered, and probably the heavy burden of a Parlia- 
mentary deposit will be removed. 

It would seem quite probable that motor cars may 
offer one practical solution of the problem how best to 
place the farms of the country in commercial touch with 
the trunk railways, seaports, and market towns. They 
could use existing roads, could run to the farmyard or 
field, and receive or deliver produce at first hand. 

Such means of locomotion were frequently proposed 
towards the end of the last century, and in the early part 
of the present one, and it was not until the year 1840 that 
the victory of the railway over steam upon common roads 
was assured, the tractive force required being then shown 
to be relatively as 1 to 7. 

The passing of the Act of 1896, supsrseding those of 
1861 and 1865, will undoubtedly mark the commencement 
of a new erain mechanical road traction. The cars, at 
present constructed chiefly by German and French engi- 
neers, are certainly of crude design, and leave much to be 
desired. They areugly in appearance, noisy, difficult to 
steer, and vibrate very much with the revolutions of their 
engines, rising as they do to 400 per minute ; those driven 
by oil give out offensive odours, and cannot be readily 
started, so that the engine runs on during short stops. 
There would seem to be arising here an even more im- 
portant opening for the skill of our mechanical engineers 
than in the case of bicycles, in which wonderful industry 
the early steps appear also to have been foreign. 

It is claimed for a motor car that it costs no more than 
carriage, horse, and harness, that the repairs are about 
the same, and that, whilst a horse, travelling 20 miles per 
day, represents for fodder acost of 2d. per mile, a motor 
car of 24 horse-power will run the same distance at 4d. 
per mile. 

The highway authorities should certainly welcome the 
new comer, for it is estimated that two-thirds of the 
present wear and tear of roads is caused by horses, and 
one-third only by wheels. 

Perhaps no invention has had so widespreading an in- 
fluence on the construction of railways as the adoption of 
the Bessemer process for the manufacture of steel rails, 
This has substituted a homogeneous crystalline structure, 
of great strength and uniformity, for the iron rails of 
former years, built up by bundles of bars, and therefore 
liable to lamination and defective welds. The price has 
been reduced from the 13/. per ton, which iron rails once 
reached, to 3/. 15s. as a minimum for steel. There are, 
however, not infrequently occurring, in the experience of 
railway companies, the cracking, and even fracture of 
steel rails, and the Government has lately appointed a 
Board of Trade Committee for the investigation, inci- 
dentally of this subject, but specially of the important 
question of the effect of fatigue upon the crystallisation, 
structure, and strength of the rail. Experience proves, 
at any rate, that it is of great importance to remove an 
ample length of crop end, as fractures more frequently 
take place near the ends, aided by the weakening caused 
by bolt holes. Frequent examination by tapping. as in 
the case of tyres, seems, at present, the most effective 
safeguard. 

Ip is open to serious question whether the great 
rigidity of the permanent way of the leading railways of 
this country is an advantage. Certainly the noise is 
very great, more so than in other countries, and this 
points to severe shocks, heavy wear and tear of rails and 
tyres, and—especially when two heavy locomotives are 
run with the same train—liability to fracture. Whilst 
the tendency in this country and in the United States 
has been to gradually increase the weight of rails from 
40 lb. up to 100 lb. per lineal yard, there are engineers 
who think that to decrease the rigidity of rail and fish- 
plate, and weight of chair, and to increase the sleepers, s0 
as to arrive as nearly as possible at a continuous bearing, 
would result in softness and smoothness of running. 

The average and maximum 8 8 now attained by ex- 
press trains would appear to have reached the limit of 
safety, at any rate under the existing conditions of junc- 
tions, cross-over roads, and other interferences with the 
continuity of the rail. If higher speeds are to be sought, 
it would seem to be necessary to have isolated trunk lines, 
specially arranged in all their details, free from sharp curve 
and severe gradient, and probably worked electrically, 
although a speed of 100 miles per hour is claimed to have 
been reached by a steam locomotive in the United States. 

The grain trade of the port of Liverpool has assumed 
very large proportions, and the system of storage in large 
silos has been adopted with great advantage, both as re- 
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gards capital, outlay, and the cost of working, per ton of 


in. 
erThe Liverpool Grain Storage Warehouses ab Bootle will 
be open to members of the Association, and there can 
be seen the latest develepment of the mechanical unload- 
ing, storing, and distribution of grain in bulk. The capa- 
city is large, being 


Warehouse No. 1, 56,000 tons 


: \o 4,240,000 bushels, 
20,000 ,, 


” ” 
Quay Stores 


thus constituting this eeaes as one of the largest, if not 
the largest, in the world. wi. 4 f 

The question of the pressure of grain is a very difficult 
one, and in constructing the brick silos, which are 12 fb. 
across at the top, by nearly 80 ft. in depth, large allow- 
ance has been made both for ordinary pressure and for 
possible swelling of the grain. 

The grain is unloaded by elevators, and then trans- 
ported on bands, the result being its cooling and cleansing, 
as well as its storage and distribution. 

The question of the early adoption in England of the 
metric system is of importance not only to the engineering 
profession, but also to the country at large. The recom- 
mendation of the recent — Commission, appointed 
for the consideration of the subject, was, that it should be 
taught at once in all schools, and that, in two years’ 
time, its adoption should be compulsory ; but it is much 
to be regretted that, up to the present time, nothing has 
been done. ; : . 

The slight and temporary inconvenience of having to 
learn the system is of no moment compared to the great 
assistance it would prove to the commercial and trading 
world ; the simplification of calculations and of accounts 
would be hailed with delight by all so soon as they 
realised the advantages. England is suffering greatly in 
her trade with the Continent for want of it. 

Our foreign customers, who have now used it for many 
years, will not tolerate the inconvenience of the endless 
variety of weights and measures in use in England, and 
they consequently purchase their goods, to a great extent, 
from Germany, rather than use our antiquated English 
system. It is no exaggeration to say that, with their 
knowledge of the metric system, they regard ours as com- 
pletely obsolete and unworkable, just in the same way as 
we should were we to buy our corn, our wine, our steel 
and iron, by the hin, the epbah, or the homer, or to com- 
pute our measurements by cubit, stadium, or parasang. 

It behoves all who desire to see England regain her 
trade to use all their influence in favour of the adoption of 
this system, as its absence is, doubtless, one of the con- 
tributory causes for the loss that has taken, and is taking 

lace. 

. An important argument in favour of the metric system 
of weights and measures is that it is adopted all over the 
civilised world by physicists and chemists ; and it may 
b3 stated with confidence that the present international 
character of these sciences is largely due to this. 

It is interesting also to notice that the metric system 
is being gradually introduced into other branches of 
science. Anthropometric measurements made by the 
committees of the British Association in this country and 
in Canada are invariably given in metres, and a compari- 
son with measurements made in other countries can be at 
once made. 

The period of 25 years under review has indeed wit- 
nessed great advances, both in scientific knowledge and 
practical application. This progress has led to powerful 
yet peaceful competition between the leading nations. 
Both from among our cousins of the United States and 
from our nearer neighbours of Europe, have we at this 
meeting the pleasure of welcoming most respected repre- 
sentatives. But their presence, and the knowledge of 
the great discoveries made, and colossal works carried 
out, by them and their brother scientists and engineers, 
must make us of Great Britain face with increased 
earnestness the problem of maintaining our national posi- 
tion, at any rate, in the forefront of all that tends towards 
tho “‘ utilisation of the great sources of power in Nature 
for the use and convenience of man.” Those English 
engineers who have been brought in contact with en- 
= thought and action in America and abroad 

ave been impressed with the thoroughness of much of 
the work, the great power of organisation, and the care- 
ful reliance upon scientific principles constantly kept in 
view, and upon chemical and mechanical experiments, 
carried out often upon a much more elaborate scale than 
in this country. This is not the place from which 
to discuss the question of bounties and tariffs, which have 
rendered possible powerful competition for the supply of 
machinery and railway plant from the Continent to our 
own colonies ; but there is certainly need for advance all 
along the line of mechanical science and practice if we 
are to hold our own—need especially to study the mecha- 
nical requirements of the world, ever widening and ad- 
vancing, and to be ready to meet them by inventive 
faculty first, but also by rigid adherence to sound prin- 
ciples of construction, to the use of materials and work- 
manship of the highest clase, to simplicity of design and 
detail, and to careful ~—a of our productions to 
the special circumstances of the various markets. 

It is impossible to forecast in what direction the great 

vances since 1871 will be equalled and exceeded in the 
jonny quarter of a century. Progress there will and 
musb ba, probably in increased ratio; and some, at the 
end of that period, may be able to look back upon our 
gathering here in Liverpool in 1896 as dealing with sub- 
one then long since left behind in the race towards per- 

on, 

The mechanical engineer may fairly hope for still 
Breater results in the perfection of machinery, the raduc- 
tion of friction, the economical use of fuel, the substitu- 
tion of oil for coal as fuel in many cases, and the mecba- 


nical treatment of many processes still dependent upon 
the human hand. 

The electrical engineer (hampered as he has been in 
this country by unwise and retrograde legislation) may 
surely look forward to a wonderful expansion in the use 
of that mysterious force, which he has already learned so 
wonderfully to control, especially in the direction of 
traction. 

The civil engineer has still great channels to bridge or 
tunnel, vast communities to supply with water and illu- 
minating power, and (most probably with the assistance 
of the electrician) far higher speeds of locomotion to 
attain. He has before him vast and ever-increasing pro- 
blems for the sanitary benefit of the world, and it will be 
for him to deal from time to time with the amazing 
internal traffic of great cities. China lies before him, 
Japan welcomes all advance, and Africa is great with 
opportunities for the coming engineers. 

Let us see to it, then, that our rising engineers are 
carefully educated and prepared for these responsibilities 
of the future, and that our scientific brethren may be 
ever ready to open up for them by their researches fresh 
vistas of possibilities, fresh discoveries of those wonderful 
powers and facts of Nature which man to all time will 
never exhaust. 

The Mechanical Section of the British Association has 
done good work in this direction in the past, and we may 
look forward with confidence to our younger brethren to 
maintain these traditions in the future. 





ROASTING IRON ORES. 


The Roasting of Iron Ores, with the View to their 
Magnetic Concentration.* 


By Professor H. Wrepp1nc, Bessemer Gold-Medallisb. 


Long before iron ores were smelted for pig iron in the 
blast-furnace, roasting processes were employed prior to 
the direct extraction of the metal from the ore, and, after 
the introduction of the blast-furnace process, the roasting 
of iron ores was still retained. As a rule, the roasting is 
preliminary to the reduction process. It is only excep- 
tionally or incidentally that it has to effect the purpose 
of simultaneously eliminating elements, such as sulphur 
or arsenic, that could detrimentally influence the iron pro- 
duced. It is only in very recent times that roasting pro- 
cesses have also been employed in order to render iron 
ores magnetic, so that they can subsequently, by magnetic 
concentration, be freed from gangue, that is, from con- 
stituents not containing iron, and be enriched in iron. 

On considering the composition of the ferruginous con- 
stituents of the ores practically employed in the metal- 
lurgy of iron, there will be found, as a rule, in the ores 
supplied by nature, oxides, hydrates, and carbonates of 
iron: magnetic oxide in magnetite ores; ferric oxide in 
red hematite ores; ferric hydrate in brown hematite 
ores; ferrous carbonate in spathic iron ores, clay iron 
ores, and carboniferous iron ores, If sulphur compounds 
occur, which have to be used as iron ores, as, for example, 
iron bisulphide in iron a. they must always be first 
converted into ferric oxide (purple ore) before the material 
can be further utilised in iron works practice. Again, 
from the hydrates water must be expelled, and from the 
carbonates carbon dioxide, before the iron of these ores 
can be reduced. 

The heats of combination of ail iron ores show that a 
reduction to iron cannot occur as long as sulphur, water, 
and carbon dioxide are still present. It might conse- 
quently be assumed that the only object of roasting was 
the expulsion of sulphur, water, and carbon dioxide, with 
a view to the reduction of the iron, were it not that the 
practical facts were in contradiction to this, in that they 
show that as a matter of fact even more iron ores that 
contain neither sulphur, water, nor carbon dioxide, but 
that consist only of magnetic oxide or ferric oxide, can 
with advantage be subjected to roasting. The object of 
this is either to faciJitate the —— reduction by the 
formation of the most easily reducible oxygen compounds, 
or to facilitate the reduction by loosening the texture of 
the iron ores. 


INFLUENCE OF ROASTING ON THE REDUCIBILITY 
or IRON ORES, 


Before the question of the advisability of magnetic 
roasting can be gone into, it is first necessary to consider 
the question of roasting as a preliminary to reduction. It 
is known that the heat of combination of ferrous oxide, 
FeO, with a molecular weight of 72, is equal to 74.59 
gramme-calories ;+ that of magnetic oxide, Fe,0,, with a 
molecular weight of 232, is 269; and that of ferric oxide, 
Fe,03, with a molecular weight of 160, is 210.08 (accord- 
ing to Favre and Silbermann, Berthelot, and Thomsen). 
The heats of combination of the two compounds of ferric 
— with water, and of ferrous oxide with water, are as 

ollows : 


Ferric hydrate, 2 Fe + 30 + 3 H.O = 191.15 calories, 
Ferrous hydrate, Fe + O + H.O = 68.28 calories, 


At the same time, in the combination of Fe.0,; with 
3 H,O 19.06 calories are lost, that is, for one atom of 
water 6.35 calories, and for one atom of iron 9.536 calories 
are lost, or in other words 170 calories for ae kilo- 
gramme of iron. These figures prove that brown hema- 
tite must decompose in dry air at ordinary temperature 
and liberate water. The more, however, this happens, 
the greater becomes the affinity of the water and the less 
easily is it liberated. According to the researches of 
Muck and Tommasi, by remaining for a long time in a 
dry place, or even by heating in water of from only 
35 deg. to 40 deg. Cent., a portion of the water of hydra- 








* Paper read before the Iron and Steel Institute. 
+ See Wedding, ‘‘ Handbuch der Eisenhiittenkunde,” 





second edition, vol. i., pages 904-928, 


tion may be expelled ; at 90 deg. to 95 deg, Cent., more- 
over, the oxide can be prepared perfectly free from water. 
Tt follows from the figures mentioned that for the separa- 
tion of the water from the ferric oxide not only is there 
no need -for heat to be employed, but even that the heat 
which is required for the expulsion of the water is 


lessened. or the decomposition of brown heniatite 
there is required for each kilogramme of water : 
Kilogramme- 
‘ Calories, 
1. Conversion of the solid water into 
the fluid state of aggregation 76 
2. Heating to 100 deg. Cent. 100 
3, Evaporation ‘ee 536 
Total ia “712 
On the other hand there was obtained 6854 = 353 kilo- 


18 
gramme-calories, leaving the balance of heat consumed 
= 359 calories.* 

From this it may be seen that for the decomposition of 
hydrated oxide of iron into ferric oxide and water, so 
slight an amount of heat is required that a preliminary 
roasting is necessary only when the reduction has to be 
carried out directly, as in the ‘“‘direct processes,” in 
which the waste heat of the fuel cannot be utilised ; 
whilst in the modern blast-furnace process the waste heav 
can be utilised, after the reduction of the iron oxides is 
completed by the gases rising through the charge. 
This perfectly suffices for expelling the water. A 
roasting of the brown hematites previous to the blast- 
furnace process is consequently quite superfluous for 
facilitating the reduction, 

With carbonate of iron the case is quite different. Raw 
carbonate of iron was neither formerly employed for 
direct production of iron or steel, nor is it used at the 
present day in the blast-furnace, except in small quan- 
tities or in exceptional circumstances. ‘I'he carbon dioxide 
is rather nen first driven off. The reactions that take 
place during this expulsion of carbon dioxide are largely 
dependent upon the temperature. Ata moderate tem- 
psrature the following reaction takes place: 


6 FeCO;=Fe,0, +CO+5CO,, 
or according to other authorities— 
17 FeCO,=5 Fe,0,+7 FeO0+5CO+12C0.,,. 


According to the one or other of these views there are 
obtained different quantities of heat units, which are 
necessary for the decomposition. Berthelot found for 
FeCOs3 10,000, Kosmann 13,596 kilogramme- calories. 
Naumann, under the reservation that the minerals used 
in his investigations were not pure, gives for spathic iron 
ore the atomic heat of 21.1. According to Regnault’s 
researches it amounts to 22.4, As an average it may be 
assumed that the heat of formation of anhydrous car- 
bonate of iron from ferrous oxide and carbon dioxide, as 
measured from the heat of formation of oxides of other 
earths and metals in combination with carbon dioxide, 
may amount vo 30,000 or, in other words, to 259 calories 
for 1 kilogramme. It must, however, be pointed out that 
this heat value is less than that of many other carbonates, 
for example, calcium carbonate. The same heat is re- 
quired for the decomposition as for the formation.. All 
such thermal decomposition processes differ according to 
whether the gaseous products of decomposition remain in 
the space in which the decomposition is effected or are 
drawn off from it. In any case it is possible, without 
any difficulty, to drive off the whole of the carbon dioxide 
from all iron carbonates before melting results, This is 
not the case with all carbonates, as, for example, with 
lead carbonate. It is remarkable, too, that, unlike other 
carbonates, for example, calcium and magnesium carbo- 
nate, this decomposition is not possible without a simul- 
taneous partial change of the carbon dioxide. A not in- 
appreciable portion of it is converted into carbon mon- 
oxide, and the atom of oxygen thus set free combines 
with the ferrous oxide to form a higher oxide. As for 
this decomposition, in whichever way it is effected, there 
are necessary in any case for the kilogramme of carbonate 
about 259 calories, for which, in the heat of the gases 
remaining after the reduction of the iron oxides, an ade- 
quate source cannot be found, it is right that the iron 
carbonates should be roasted before they pass to reduc- 
tion, that is to say, before they are charged into the blast- 
furnace. In any case the heat required for driving off the 
carbon dioxide is produced and utilised more cheaply out- 
side the blast-furnace. If, on the other hand, it is desired 
to carry out the roasting in the blast-furnace itself, which, 
as has been already pointed out, is occasionally done, 
there will result the drawback that the reduction of the 
iron ores will take place in zones considerably deeper 
than after a preliminary — and that consequently 
an increased consumption of fuel (coke) will be necessary. 

If iron carbonate is decomposed in a glass tube withoud 
access of air, and the gaseous products drawn off in such 
a way that there is never an excess of pressure in the 
tube, the reaction that takes place is that previously 


given : 
6 FeCO, = Fe, 0, + CO+ 5CO,. 
Carbon dioxide is never obtained alone according to the . 
equation 
Fe Co; = Fe O, + Co., 
nor is the reaction 
3Fe CO, = Fe, 0, + CO + 2C0,, 


The case is different when atmospheric air is allow to 
enter. By higher oxidation of the iron the reaction can 
then be as follows : 








* Compare “‘ Eisenhiittenkunde,” vol. i., page 910. 
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2Fe CO, + O = Fe.0, + 2CO, * 


Proceeding from the equation 6FeCO; = Fe,O, + 
CO +5CO,, there is obtained 6 FeCO; + O =2 Fe, O, 
+ CO + 5CO, or 6FeCO, +20 = 3Fe.0,+ CO + 
5 CO., or in other words, heat is gained with each higher 
step of oxidation. 

Still, if it has been shown that by the roasting the 
carbon dioxide is driven off, and consequently the reduci- 
bility of the carbonate brought about, the further question 
arises, what kind of roasting of the carbonates—that is to 
say, whether simple decomposition or the roasting in an 
oxidising or reducing atmosphere — would be of the greater 
advantage for the subsequent reduction ? and with this is 
connected the question whether by the roasting of oxide 
of iron, red hzematites, for instance, any advantage what- 
ever is gained for this reducibility. Such an advantage 
exists as a matter of fact, otherwise red hzematites would 
only then be roasted when this was intended either for 
increasing the porosity of the ore, or for the expulsion of 


sulphur 

This question was thoroughly investigated so far back 
as 1880 by Akerman in connection with the roasting of 
Swedish iron ores. 

Akerman deals in particular with assays which had 
been performed by Tholander. It was shown that there 
was a variation in the reducibility of the native magnetic 
iron ores, of the composition Fe,O;, which varied not 
inconsiderably according to the temperature to which the 
ore was subjected during the roasting process. This 
change is of such a nature that when the ore is heated at 
a low temperature with free access of oxygen, consider- 
able advantages ensue as regards the fuel consumption in 
the blast-furnace. Akerman concludes that the reducing 
by roasting of a non-carboniferous ore can never be of real 
advantage in the blast-furnace, and that ib is at the most 
merely non-injurious where sintering does not result after 
the deoxidation, and the ore is not rendered more com- 
pact from this cause, The ore never, however, becomes 
compacter by a sintering action, if during the roasting it 
is so strongly heated, that despite the fact that the furnace 
atmosphere is maintained of an oxidising character, it is 
reduced to a lower stage of oxidation. In this way the 
reducibility even of an iron ore containing oxide can be 
diminished by roasting at a high temperature. The factthat 
oxide iron ores can be somewhat more readily reduced aftera 
slight roasting than results if they are charged intothe blast- 
furnace direct and entirely unroasted, follows naturally 
from the change in their physical condition. In the case 
of magnetites an oxidising roasting is always of advantage, 
even when these ores are heated until they are completely 
sintered, provided that their state of oxidation is main- 
tained at that of the oxide, which, it is true, is only then 
the case if the rise in temperature is slowly and carefully 
effected, and if there was an adequate supply of air during 
this process. 

The advantage that exists in an oxidising roasting of 
magnetites is especially shown in the case of those iron 
ores which are accompanied by so-called dark gangue 
stuffs, that is to say, by silicates containing ferrous oxide. 
Akerman holds that the influence exerted by the roasting 
on the reducibility of the ores is largely due to the ten- 
dency shown by them to decompose carbon monoxide, 
and to take up carbon from this, If, as has been shown 
by Sir Lowthian Bell, iron ore is reduced by carbon mon- 
oxide at temperatures below 400 deg. Cent. (350 deg. to 
400 deg. Cent.), carbon deposits in the ore, carbon dioxide 
being formed in accordance with the reaction 2 CO == C + 
CO,, this reaction has naturally influence on the reduci- 
bility of the ore, and on the fuel consumption in the 
blast-furnace. The greater, therefore, is the tendency of 
the ore to separate and absorb carbon from carbon mon- 
oxide, the more advantageous is roasting to the blast- 
furnace treatment, and in this direction, too, as Tho- 
lander’st investigations have shown, oxidising roasting at 
at a low temperature has an important influence. Aker- 
man’s observations are undoubtedly accurate, but the 
explanations — need further development, as is seen 
from the publications of Wiborght and Kosmann.§ The 
latter observes, justly, that Wiborgh contented himself 
with deducing the greater or lesser degree of reducibility 
from the greater or lesser degree of compactness of the 
ores. In some respects this may be right, for it has been 
often customary, for a very long time past, to roast ores for 
the sole reason of making them less compact. Ores which 
could not be broken down in the ordinary way before 
roasting, may subsequently often be very readily reduced in 
size, especially if they are cooled down in water while still 
hot, or allowed to lie exposed to the air after the termina- 
tion of the roasting operation. In the case of some iron 
ores, indeed, considerable care must be taken when roast- 
ing, as otherwise a complete pulverisation of the ore may 
be the result. Still, as Kosmann justly observes, this 
behaviour possesses only a minor importance. The fact, 
he says, is that the ehanges in the heats of combination 
in the roasted ores constitute the true cause of the altered 
degree of reducibility. The different degrees of oxidation 
correspond to different heats of combination, and to these 
those oy run parallel at which a decomposition 
ensues, either into oxygen and metal or into oxygen anda 
lower oxide. Metallic iron and ferrous oxide change, 
as is well known, when slightly heated in contact with 
air, into oxide; on the other hand, when strongly 


* Never, however, as Gromier assumes, 3 Fe CO; + O 
= Fes 0, + CO + 2CO,, because free oxygen must then 
remain in excess. The equation then would rather be 
6 Fe CO; + O=2Fe;0,+CO+5CO,. Compare Ver- 


handlungen der Vereins ziir Befirderung der Gewerbfleisses, 
1895, page 376. 
+ Vide Akerman, “The Roasting of Iron Ores.” 


heated at the roasting temperature, one obtains not 


the ferric oxide but the magnetic oxide. Kosmann 
forgets, it is true, to draw attention to the difference 
which ensues from the oxidation on the one hand 
to Fe,0,, and on the other to the magnetic oxide Fe,O,. 
He gives, indeed, as an example, that if at a red heat 
steam is passed through an iron tube, magnetic oxide is 
formed on the inner surface of the tube, and not the ferric 
oxide ; that is to say, that the magnetic oxide must have 
a higher heat of formation than the ferric oxide; but it 
must be added that, besides the magnetic oxide, the 
lower oxide Fe,O, also forms, and that this possesses a 
higher heat of combination than does the higher oxide 
es0s. Ferric oxide is reduced, therefore, and at first 
sight one might say most unexpectedly, more readily by 
carbon monoxide or carbon than are the other oxides, and 
even at a temperature below the boiling point of mercury. 
The reduction by hydrogen, too, takes place very readily 
at a low temperature, and slowly at a high temperature, 
a fact which was known to Berzelius, One may, on the 
other hand, assume that, using a high temperature, ferric 
oxide would be first redu to one of the two oxides 
Fe,O, and Fe,0;, or to FeO, before it changed into iron. 
Hydrogen and carbon monoxide certainly act differently 

in this reducing action. Hydrogen reduces ferric oxide 
to metallic iron through the various oxide stages, as is 
shown by the following reactions : 

Fe,O, +2H = Fe,O, + H.O 

Fe,O, + 2H = Fe,O, + HO 

Fe,0, + 2H = Fe,O,; + HO 

Fe,0, +12H=6Fe + 6 H,O 


Carbon monoxide acts differently, since ferrous oxide and 
carbon dioxide decompose again with the oxides Fe,0, 
and CO; in other words, two opposite kinds of chemical 
reactions would have to take place at the same time, 
which, of course, can never happen. The following re- 
actions are rather the ones that occur: 

FeO, + CO = Fe,O, + co, 

Fe,Ox + co = Fe,0, + CO, 

Fe,0, +7CO=6Fe + 7 CO, 


According to Ko:smann, what happsns in the blast-fur- 
nace is much as follows :* Red bwmatite or ferric oxide 
is reduced even in the uppermost zone by carbon mon- 
oxide. From FeO, + Og, six oxygen molecules are sepa- 
rated and absorbed by the carbon monoxide, These 
oxygen molecules correspond in Fe,O, to a balance ef 
two bonds which are deleted. The remaining four bonds 
are, however, only able to correspond to four molecules of 
oxygen. Another two molecules of oxygen, consequently, 
are split off, and are liberated for the reduction by carbon 
monoxide. This quite corresponds, according to Kos- 
mann, to Wiborgh’s analyses, according to which in the 
reduced ore only the ferrous oxide exists, 
in the residue Fes O, only the composition 4 FeO + 4 Fe, 
that is to say, there exists in the ores reduced in this way 
43.7 per cent. of metallic iron. We can further assume, 
adds Kosmann, that as soon as the six molecules of 
oxygen are separated from the compound Fe,0, + O, by 
the first stage of the reducing action, the reducing action 
further proceeds to the molecular rearrangement of the 
remainder of the Fe,O, in such a manner that the sesqui- 
oxide constitution approaches that of the protoxide. The 
separated six molecules of oxygen would then represent 
not two but three bonds, which disappear in the remainder 
Fe,O,, in consequence of which not two but three mole- 
cules of oxygen remain for the further action of the carbon 
monoxide. The remainder would then only represent the 
formula Fe,O;, and have the composition 3 FeO + 5 Fe, 
that is, it would contain 56.04 per cent, of metallic iron, 
the same percentage which Wiborgh found in his analysis. 
The Fe,0, of magnetite behaves differently in the 
blast-furnace. Being very hard to reduce, the ore must 
sink to a considerable depth down the furnace shaft to 
reach the zone of higher temperature. From the com- 
pound Fe,0,;+ 0, the separated six molecules of oxygen 
are seized by carbon monoxide, and in the remainder, 
Fe,0,, as the ore approaches in character to protoxide, 
three bonds become free, so that this residue has the com- 
position 6FeO + 3Fe. At the high temperature, how- 
ever, and as the ore isin a zone at which the carbon 
monoxide that had been burnt to carbon dioxide seeks to 
decompose again into CO, the liberated metallic iron 
has to endeavour to pass into the state of the heat-resisting 
Magnetic oxide, and it combines gradually with one or 
two molecules of oxygen. If it takes up one molecule of 
oxygen, the remainder, Fes0,+3 Fe, assumes the com- 
position Fe,0,+2Fe. In the absorption of two mole- 
cules of oxygen, the composition becomes Fe,0,+Fe. In 
the first case the reduced ore to be reoxidised contains 
18.18 per cent. of metallic iron, and in the other case 8.8 
per cent., which again agrees satisfactorily with the 
results of Wiborgh’s investi tions. Kosmann justly con- 
cludes that the degrees of roasting to which an ore is 
subjected is a guiding preliminary to its subsequent be- 
haviour when under treatment in the blast-furnace. 

The way in which the reduction of the ferric oxide and 
the magnetic oxide is effected in the blast-furnace may 
also considered to be as follows: In the first place, 
with increasing temperature the decomposition of carbon 
dioxide into carbon and carbon monoxide diminishes, the 
ferric oxide absorbing far more carbon in this way—which 
afterwards helps in its reduction—than does magnetic 
oxide; and, secondly, with increasing temperature the 
reducing power of carbon monoxide diminishes, the final 
reduction to iron being consequently rather due to solid 
carbon than to carbon monoxide, 

Ferrous carbonate, too, yields residues of different com- 
itions after being roasted at different temperatures, 
he higher was this temperature, the greater is the loss 





t Stahl und Eisen, 1888, No. I. 
§ Ibid, No. IX.; Journal of the Iron and Steel Institute, 
1888, No, II., page 232. | 





of reducibility in the blast-furnace which the ores expe- 


* Stahl und Eisen, 1888, No. IX, 
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rience. To prepare an iron oxide for reduction in the 
blast-furnace, it is consequently by no means immaterial 
in what way, that is to say, at what temperature and in 
what kind of atmosphere, the roasting is effected. Rather 
must that kind of roasting be considered the most suit- 
able for the reduction in which, owing to a low tempera- 
ture and oxidising atmosphere, ferric oxide is formed 
from magnetite and spathic carbonate, or is retained in 
red and brown bematites. 

This review of the reactions had first to te presented 
to show that every roasting by which a magnetic product, 
Fe,O, or Fe,O;, is obtained, is disadvantageous to sub- 
sequent reduction in the blast-furnace or even in the open 
hearth. Despite this, such a roasting may be of advan- 
tage when it is a question of preparing from :. poor or 
impure ore a richer and purer product by subsequent 
magnetic treatment. 


Roastine Iron Orgs ror SUBSEQUENT MAGNETIC 
TREATMENT. 


The farther is the utilisation of the world’s store of iron 
ores carried, the rarer become those ore deposits which, 
combined with adequate richness, are sufficiently pure 
for blast-furnace treatment, and still much rarer are those 
which appear adapted for the open-hearth process, that is 
to say, for the manufacture of ingot iron from pig iron in 
the reverberatory. The question of the concentration of 
iron ores is becoming year by year more and more press- 
ing for iron metallurgists. The prosperity of a country 
is dependent on its iron industry, but largely too on the 
iron ores it uees being mined in the country itself. Rich 
and pure iron ores still exist, it istrue, inadequate quantity, 
but they are confined to a few places in different countrier, 
Our excursion brings us to Spain, the country which pro- 
vides all the iron- producing countries of Europe with oresof 
this kind. Sweden is not less rich in ores such as these, 
but how long will these sources of supply be available? 
The iron metallurgist finds it day by day a more pressing 
matter to enrich and improve unsuitable iron ores, and 
for this purpose magnetic concentration occupies the fore- 
most place. Of the different compounds of iron with 
oxygen, practically only the two oxides Fe,0, and 
Fe,O, are adequately magnetic, Ferric oxide is 
nearly non-magnetic, and ferrous oxide cannot be pro- 
produced in practice. On the other hand, the ferric 
oxide in red hematite, or in dried brown iron ore, may 
be readily rendered magnetic by roasting, that is to say, 
may be readily converted into the magnetic oxide. Three 
possibilities exist in this direction. hen the atmosphere 
during roasting is oxidising in character, that is to say, 
when air is admitted, either the ferric oxide is converted 
into the magnetic suboxide FeO, or Fe,O,, or elee by 
the accurate roasting of carbonates a magnetic oxide is 
roduced, or from the oxide (Fe,O,) by a reducing roast- 
ing a magnetic lower oxide is obtained. — ’ 

hether any one of these methods will be profitable is 
mainly a question of cost. The reduction is certainly 
rendered more difficult, the fuel consumption during re- 
duction becoming greater, and the magnetic roasting with 
the subsequent treatment also in itself entails additional 
expenses, Probably, therefore, in most cases a prelimi- 
nary preparation of the ores for the blast-furnace treat- 
ment will be out of the question. On the other hand, a 
pure ore, despite great cost, may in many cases prove 
useful in the open-hearth process, that is to say, in the 
oxidising fining for ingot iron in a reverberatory provided 
with heat-regenerating chambers, by means of which, that 
is, molten pig iron is converted into molten malleable 
iron, One sees, therefore, that the question as to what is 
to be done to convert non-magnetic ores into magnetic 
ores is by no means one that should be overlooked, but 
that it is rather of great importance. : 

Phillips* has published an account relating to the 
magnetisation of the red iron ores of Birmingham, Ala- 
bama, with a view bo their necessary further concentra- 
tion by the magnetic process. If the observations of this 
writer are taken into consideration eg bay the results 
obtained at Allevard in France, which I have deecribed,} 
one obtains from these perhaps the only cases in practice 
in which iron ores that are non-magnetic by nature are 
prepared by roasting for a subsequent magnetic treat- 
ment. The first case relates to the — of ferric oxide, 
Fe,O,, and the second to the roasting of the carbonate 
FeCO, for conversion into the magnetic oxide. 


MAGNRETISATION OF THE VARIOUS IRON OBES. 


1. Magnetites.—Magnetites are of themselves magnetic, 
and do not therefore need to be first rendered magnetic 
before they can be submitted to a magnetic concentration. 
Nevertheless, roasting may be neceseary for such an ore, 
partly for the purposes of facilitating its further reduction 
in size for the megnetic treatment ig renee it more 
easy to break down, and partly for the purpose of elimi- 
nating the sulphides it may contain, such as iron or 
copper pyrites or zinc blende, Magnetites only lose very 
slowly their natural magnetic properties on roasting, 10 
matter whether the roasting is oxidising or reducing in 
character. Only when they are’maintained for a cig | 
long time at a medium red heat and with access 0 
air will the magnetic oxide pass gradually into = 
oxide, and the ores cease to be magnetic. On Ole 
point Phillipst has made detailed investigation. ) 
made a large series of experiments and heated por- 
tions of native magnetite in a strongly oxidising flame 
for 30 minutes, without influencing their magnetic 
character. Ata dull red heat in an oxidising flame some 





* ‘Transactions of the American Institute of Mining 
Engineers, Atlanta Meeting, October, 1895. aaa 
+ Verhandlungen der Vereins zur Beforderung der Gewerd- 


Jleisses, 1895, page 353. 





t Traneactions of the American Institute of Mining 
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i lost their magnetic power, but regained it when 
vied to higher temperatures. This ——' of the 
magnetic properties is a fact which was noted long ago 
by H. Rose, who showed that on heating an iron oxide in 
a porcelain furnace, the oxide partly lost its oxygen and 
became magnetic. Ina similar manner native magnetite 
can absorb oxygen and lose its magnetic properties, but 
regain these when heated to a still higher temperature, 
the first time through absorption, and the second through 
loss of oxygen. In this connection it may be pointed 
out that the artificially prepared magnetite does not 
behave so favourably as the native mineral, but loses and 
regains its magnetic character more readily. ; 

2, Spathic Iron Ores.—F rom the carbonates, by suitable 
roasting, the magnetic iron oxide can be obtained direct. 
By roasting in a neutral atmosphere the “‘ignition” mag- 
netic oxide Fe,O, is obtained, and by roasting in a 
moderately oxidising atmosphere, the magnetic oxide 
Fe,0,. If, however, the carbon dioxide is once elimi- 
nated, both these magnetic oxides pass readily under the 
action of the oxygen of the air into the non-magnetic 
ferric oxide Fe,Qy. If, therefore, it is desired to produce 
the magnetic oxide, the whole success depends on roasting 
with exclusion of air, or, if this is impossible, on reducing 
the air access toa minimum. The ferric oxide which is 
produced when there is free access of air is, however, at 
higher temperatures, just as decomposable again into the 
magnetic oxide and oxygen, as has already been referred 
to in connection with the native magnetites. Ib is pos- 
sible, therefore, without endangering the magnetic 
character of the product, to roast spathic carbonates at 
temperatures as high as may be necessary to eliminate as 
far as possible the sulphur occurring in the spathic ores 
as iron and copper pyrites, zinc blende, &c. 

Ona the other hand, this necessitates a larger consump- 
tion of fuel than would be necessary if the spathic ores 
were only to be converted at a low temperature into the 
condition of the magnetic oxide. For the preparation of 
magnetic oxide from the spathic carbonate, no reducing 
roasting atmosphere is consequently necessary. 

3, Red Hematites.—Magnetic oxide can be prepared 
from the ferric oxide of red hematites in two different 
ways: (1) By heating strongly in the absence of air. 
One atom of oxygen separates off in this way, and, 
indeed, by properly firing, two caygee atoms may be 
eliminated — Fe,0,=Feg0g+O=Fes0,+20. For this 
reduction of ferric oxide, as Phillips has shown, a relatively 
very high temperature is necessary, at which, if the red 
hematite contains a quarzose gangue, slag may readily 
form. In any case it is difficult at the high temperatures 
at which this separation of oxygen takes place, to avoid 
a sintering, or even it may be fusion of the gangue with 
the ferric oxide and the formation of aniron silicate. (2) 
The second method of preparing magnetic oxide from red 
hematites depends on the roasting of the ore under the 
action of reducing gases, of which at low temperatures 
hydrogen, and at higher temperatures carbon monoxide, 
are most suitable in their action. To be certain, there- 
fore, it is best to employ in the roasting a mixture of 
both these gases, that is to say, to roast with ordinary 
water-gas. The readiness with which the reduction takes 
place depends in both cases, with red hematites, largely 
on their more or less dense texture. ny red hematites 
are so excessively dense that just as little reduction takes 
place with as without the use of reducing gases, even 
when the ignition is long continued. On the other 
hand, blast-furnace practice shows that there is no red 
hematite which, given adequate time, is able to resist the 
reducing action of carbon monoxide, even completely 
down to the metallic state, and this reduction must, of 
necessity, be preceded by a transition through the dif- 
ferent stages of the magnetic oxides of both kinds, 

4, Brown Iron Ores.—Before the ferric oxide of the 
hydrated iron oxides can be reduced, the water must first 
be eliminated. The residue than behaves as a red heema- 
tite would, but the reduction proceeds far more readily 
under the influence of reducing gases, owing to the more 
porous character of the ore after the elimination of the 
water. Laboratory experiments have shown me that 
even from the iron oxides of the dehydrated brown iron 
ores, magnetic oxide | be prepared both by strongly 
heating with exclusion of air, and by heating gently in 
reducing gases. Here, too, it is a question dependent on 
the character of the gangue contained in the ore as to 
which method is best to be employed. If one has to deal 
with ores containing no quarzose gangue, high tempera- 
ture may be used ; if the ores contain intermingled sul- 
phides, this must be employed, or, in the first place, the 
treatment must be oxidising, and then reducing in cha- 
racter. On the whole, for brown iron ores the method in 
which use is made of reducing gases at a low temperature 
1s most advantageous on economic grounds, owing to the 
saving of fuel. 

5. Pyritic Ores.—Pyritic ores, before a reduction can 
take place, must first always be robbed of their sulphur 
contents, or at least mainly so. As in any case pyrites 
is subjected to an oxidising roasting for the purpose of 
obtaining sulphur dioxide from its sulphur contents, the 
residue is, in practice, always ferric oxide, and this ferric 
oxide behaves exactly as that of red hematite, except that 
it is a little more difficult to reduce, owing perhaps to the 
presence of some residual sulphur. As is well known, 
iron pyrites is only then used as an iron ore when it 
contains copper, or perhaps, too, zinc. In addition to the 
chlorides o the metals resulting from the oxidising roast- 
ing of the 7 in admixture with salt, ferric oxide also 
results, @ former are extracted by leaching with 
water, and the ferric oxide remains behind in a practi- 
cally pure state, * 


“Purple ore is pure enough for magnetic separation to 
unnecessary, 





Sizz oF THE ORES TO BE ROASTED TO MAGNETIC OXIDE. 


The size of the ore pieces to be roasted to magnetic 
oxide is not unimportant. Before all things it is neces- 
sary, in order to obtain a good result, to have the pieces 
that are to be roasted as nearly as possible of the same 
size. It may be taken asarule that the magnetisation 
takes place the more readily the more the ore is in the 
form of small but solid pieces which do not crumble up or 
fly into bits on roasting, since the gas can then readily 
pass through the interspaces, and the relatively small ore 
particles are rapidly converted into magnetic oxide right 
through their mass. A much larger size of the ore par- 
ticles is disadvantageous, as for their conversion into the 
magnetic oxide too long a time is necessary, and since it 
is then uncertain whether this magnetisation has gone 
right through to the centres of these ore Jumps. Phillips 
has very rightly pointed out, in opposition to the obser- 
vations of Barton, that the magnetisation always takes 
place from the outside inwards, and never from the inside 
outwards. 

Pulverulent or very small ore particles are excessively 
difficult to magnetise, since the passage of the gases 
through the small insterstices is rendered very difficult, 
and the gases usually form small ways or channels, from 
which the conversion then begins. It is, therefore, Mex d 
difficult to magnetise ores for magnetic preparation whic 
have already been broken down very small, or are pul- 
verulent—slimes, that is, All such experiments which 
have been made, as, for instance, those at Allevard,* 
have led to results which have not been altogether satis- 
factory, as the size of the pieces to be magnetised was 
much too small. More important than the actual size of 
the pieces is the necessity for having them under all cir- 
cumstances of a similar size, and one cannot therefore 
pay too great attention to insure, by twice passing 
through screens before the magnetising roasting takes 
place, that all the ore pieces to be roasted have been 
brought to one and the same size. 


FURNACES, 


The requirements for the roasting of different kinds of 
ores, and especially of different ore sizes, necessitate natu- 
rally the construction of different kinds of furnaces. 
Lump ores are always best roasted in shaft furnaces, in 
which an easy and regular passage of the ore through 
furnaces of circular section is obtained. The section of 
the furnace should widen slightly from the throat down- 
wards, in view of the gradual heating of the ores and 
their expansion. Inversely this leads also to a more 
regular upward passage of the furnace gases through the 
ore. It is, therefore, a question of causing the ore to 
pass through two different stages, first heating them, 
and then reducing them if they are oxidised, provided, of 
course, that they are red or brown hematites. This must 
be effected by using gas in two ways, partly as fuel and 
partly as the reducing agent. As Phillips has observed 
in his description of the roasting of red hematites, the 
gas for heating purposes is best introduced into a combus- 
tion chamber in which it is burnt around the furnace, so 
that only the flame enters the furnace. It need hardly be 
mentioned that gases cannot be burnt without the pre- 
sence of a not inconsiderable excess of air, and attention 
has therefore to be given to seeing that in the heating of 
the ore an oxidisation is, as far as may be, avoided. Only 
in the case of red hematites which are to be reduced by 
the splitting-off of oxygen at a high temperature, is a 
temperature to 
possible of attainment, and in this case it may be a 
matter of indifference whether an excess of oxygen is 
present, or whether this is absent. In the case of spathic 
ores, the only thing that is necessary is heating in the 
absence of air, with no subsequent oxidisation, although 
here, too, the treatment with reducing gases can only be 
advantageous in character. The reducing gas, whether 
ordinary producer or, and better, water gas, must then 
be passed into the heated ore from a lower level, and 
caution is necessary to insure that no air can enter. The 
openings which are to be employed for the withdrawal of 
the roasted ore from the furnaces must therefore be 
capable of being closed perfectly air-tight during the 
roasting, and the brickwork, too, must be built so as to 
withstand the passage of air through it. To be able, 
however, to readily withdraw the ore, the reducing gas 
must be passed into the furnace at a level somewhat 
above that of the withdrawal doors. One obtains in this 
way the advantage that the gas in its upward passage ab 
the same time cools down the hot ore, with the result that 
this arrives at the withdrawal openings in an almost cold 
condition. Thespace between the entry of the hot burnt 
gases and those used for the reduction ought never to be 
small, as is often the case in Swedish calciners. t 

In the case of pulverulent or fine ores, the use of shaft 
furnaces it not advisable, and itis better in such a case to 
employ zigzag furnaces, such as were used at Allevard, or 
channel furnaces with inclined beds. Still care should 
as far as possible be taken never have to deal with such 
fine ore, but rather with ore of a coarser character. 


CONCENTRATION OF THE MAGNETISED ORE. 


The magnetised ores, after the roasting, must be sub- 
mitted to concentration, which may, in the first instance, 
be mechanical in character, to separate from each other 


Mase rant a zur Befirderung des Gewerbfleisses, 
1896. 

t One of the principal conditions for properly roasting 
iron ores into the magnetic state is the keeping of a right 
temperature in every part of the furnace. Since the Le 
Chatelier pyrometer has been made in the form described 
by the author (Stahl und Eisen, 1896, September), all diffi- 
culty in controlling the temperature has been obviated, 
and the instrument may unhesitatingly be relied upon 
for this purpose. 


be employed which may be as high as is | q 





the ore particles of different sizes, and then magnetic, or 
it may magnetic from the very commencement. 
This must be entirely dependent on the character of 
the ore as regards a mixture of gangue and iron oxides. 
The finer is the state into which the ore is brought 
for magnetic separation, the more satisfactory will the 
progress of that separation naturally be, and the better 
will be the yield. The fine state of the ore has, however, 
in spite of this, various drawbacks. In the first place, as 
has been mentioned above, the magnetigation is, asa rule, 
by no means regular, and in the second, such finely 
divided ores can only ba added with advantage in quite 
small quantities to the blast-furnace charge, former ex- 
perience in this direction placing this maximum at 12 per 
cent. All methods, too, of converting this fine ore again 
into larger lumps are too expensive to be, at least gene- 
rally, commercially satisfactory. If, therefore, the ore is 
to be used in blast-furnace practice, such very small ore 
must, as far as possible, be avoided, and the size should 
be kept at about that of hens’ eggs. On the other hand, 
small and even pulverulent ore may very well be utilised 
in the open-hearth, and it has for this field of operations, 
I think, a very wide scope indeed, for the scrap which is 
now necessary for the conversion of the pig iron into ingot 
metal in the open-hearth process is becoming year by year 
more difficult to obtain and more expensive to purchase, 
and it might very readily be entirely replaced by oxides. 
If the ores powder up readily on charging into the bath of 
pig iron, they may be inclosed in cases of sheet iron or 
paper (cartridges). 

ery few ores are of themselves pure enough for the 
open-hearth process, and they cannot either be converted 
into an adequately pure form by mechanical concentra- 
tion, so that there is scarcely any other — of purifyin 
them which could prove itself commercially economica 
except the method of magnetic concentration, which, if 
the ores are not magnetic, must be preceded by a magnetic 
roasting. 





ARMOUR AND HEAVY ORDNANCE; RE- 
CENT DEVELOPMENTS AND STANDARDS.* 
By Captain W. H. Jaques, United States of America, 


WueEN I picked up the last issue of Brassey’s Naval 
Annual (1896), and upon the title-page read : 


**No system of conduct, however correct in principle, 
can protect neutral powers from injury | oe any 
party. A defenceless position and a distinguished 
love of peace are the surest invitations to war.” 

Thomas Jefferson. 


it occurred to me how little our legislators are influenced 
by the words of the eminent statesman which have been 
selected by the editor of a British annual of the record of 
the naval events of the year as a warning to Great 
Britain, the first naval power of the world, that its pre- 
parations for defence must be liberal and continuous. 

The situation and policy of the United States could not 
be more accurately described than by these words of 
Jefferson, ‘‘a defenceless position and a distinguished 
love of peace,” yet little heed is given to his warning 
that these conditions “‘ are the surest invitations to war.” 

In fact, our engineers and manufacturers are the only 
ones who have awakened to the situation, and this 
awakening will no doubt be attributed to the hope of 
pecuniary gain. They have, however, no matter what 
the incentive, attained the highest standards in the pro- 
uction of armour, heavy ordnance, and projectiles. All 
we need in the United States are adequate budgets and 
well-planned shipbuilding programmes. That we are 
gradually reaching out in the right direction is shown by 
the following Table of estimates for 1896-97, taken from 
Brassey’s Annual for 1896 : 


£& 
England... ied “ a ... 21,828,000 
France ... ‘ids ads oe «» 10,637,096 
Russia ... it 6,440,666 
United States ... 5,862,228 
Germany is ois 4,372,068 
Italy ... eae Ss 3,641,324 


although in the table of effective fighting ships, built and 
building, the United States is left out, England, France, 
Russia, Italy, and Germany only being included. 

The progress in armour-making referred to in my last 

ublic pamphlet (1894) has been continuous, and the 

nited States (the Carnegie Steel Company, Limited) 
and Germany (Krupp) have produced armour fully 15 per 
cent., if not 20 per cent., better than the best plain steel 
Harveyed armour that Great Britain has placed upon her 
battleships, although one is handicapped in making 
thorough comparison so pony Hn England continues to . 
determine the value of her battleship armour by firing 
6-in. soft Holtzer shells against 6-in. plates at velocities 
below 2000 foot-seconds. 

This comparison of superiority is based upon the Admi- 
ralty report of 1895-96, which states that : 

‘* During the year various experimental armour-plates 
have been submitted by manufacturers for the p es 
of test. None of these, however, have shown qualities 
equal to those possessed by the Harveyed steel armour 
mentioned in statement of last year.” 

Competition in the production of armour has beccme 
so active, the number of establishments for its manufac- 
ture so numerous, and the methods of production and 
treatment, and its test, so complex, that it is not surprising 
there should be marked differences of opinion as to what 
type and thickness of plate should be employed and its 
distribution, and what calibre of ordnance should be 
used against it, 

The most important tests that have taken placein the past 


* Read before the British Avsociaticn, Section G, 
Liverpool Meating. 
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two years have been made in the United States and Ger- 
many, and the results in these two countries have been so 
nearly identical that it became necessary for me to study 
very carefully the character of the projectiles employed. 
Since then comparative trials of Wheeler - Sterling, 
Holtzer, and Krupp projectiles have been made in three 
European countries, as well as in the United States. 
Although not so complete as I would wish, the results 
indicate that the Krupp projectiles employed in the tests 
of the German plates in question were somewhat inferior 
to those employed at the Indian Head (U.S.) trials. The 
German trials of 1894 and 1895 have been fully described 
in the British engineering journals, Brassey’s Annual, 
and particularised by the pamphlets of Captain Castner, 
who reproduced, with comments, publications in Stahl 
und Eisen. French tests showing excellent results have 
been published in the French technical papers. With 
these you are all familiar. 

In making a comparison of the tests I have cited, we 
must not lose sight of the fact that the German and 
French plates were experimental and made to secure 
the greatest resistance possible, whereas those of the 
United States were service plates representing hundreds 
of tons of armour from which the inspectors had selected 
what they considered were the poorest of the lov. 

A careful examination of the results of these trials 
leads us to conclude that to the products of the United 
States and Germany the first rank must be accorded 
Great Britain and France being content to accept second 
place on the plea that as plain steel carbonised is so good, 
it is not wise to pay the increased cost which the use of 
nickel entails. 

Another very important test was made in the United 
States at the naval proving ground against a battleship 
turret (or rather a reproduction of one), the plate 
attacked being of carbonised nickel-steel armour, while 
its supporting plates, to complete the turret, were made 
of iron. While the results demonstrated that the 15-in. 
armour would undoubtedly keep out 12-in. projectiles with 
attacking service velocities and no injury to the vitals 
would result, the backward movement of the turret itself 
upon its supports was somewhat of a surprise ; but it was 
estimated that if the usual holding-down clips and roller 
flanges were employed, they would be sufficient to enable 
the turret to keep its place on shipboard, even if attacked 
under similar conditions. 

Examination of the published tests made in the various 
countries leads me to believe that British armour is con- 
siderably inferior to the best nickel-steel gas-hardened 
plates now being supplied by the United States and Ger- 
mavy. If this be true, in matter of weight alone the 
better plates will effect a great saving, as these saved 
weights can be given to the other elements requiring so 
much attention, such as ammunition, coal, and other 
supplies which are so exacting in the modern warship. 

In my discussion of Dr. Elgar’s important paper on the 
“Cost of Warships,” read before the Paris meeting of 
the British Naval Architects in June, 1895, I estimated 
there would be a saving of 64,000 dols. in the item of armour 
alone for each of the first-class British battleships then 
under discussion if nickel-steel carbonised armour were 
substituted for the plain steel Harveyised which was to 
be used in their construction, even at the then compara- 
tively high price of nickel. That this economy is not 
woken Hom to armour is endorsed by one of England’s 
highest authorities—Mr. James Riley—who, at the April 
meeting of the West of Scotland Iron and Steel Insti- 
tube, in referring to nickel stecl, assured the shipbuilders 
and engineers present that by its use ‘‘ without any extra 
expenditure in construction they could obtain 30 per cent. 
more efficiency out of their engines and boilers, effecting 
at the same time very considerable economy in the cost of 
fuel.” 

A summary of recent advances in the production of 
armour will include—the cheapening and more extensive 
use of nickel; the substitution of the hydraulic forging 
press for hammers and rolls; better means of removing 
scale ; simplification of the methods, and more uniform 
results, of super-carburisation ; utilisation of the valuable 
sub-forging process (now required for all United States 
armour); improved facilities for hardening; and im- 
provements in the machines and tools for shaping and 
finishing. 

Mr. Schneider’s success in making nickel steel so gene- 
rally a commercial product is, perhaps, the most valuable 
of these ; and, when we recall its already extensive em- 
ployment for armour, guns, shafting, hammer and piston 
rods, torpedoes, axles, b3ams, building and bridge struc- 
tures, and even ship and boiler plates, if this development 
goes on in proportion to the strides of the past few years, 
nickel steel must be given as important a place in metal- 
lurgy a3 the Bessemer process, notwithstanding the fact 
that England is still opposed to the general use of it even 
for armour protection, employing it, uncarbonised, only 
for difficult shapes. 

Public notices of the placing of five British battleships, 
to be known as the Canopus types, contain information 
that the most significant modification to secure a less dis- 
placement than that of the M.jestic type will be a reduc- 
tion of thickness of the Harveyised armour which pro- 
tects the broadsides. It is staSed that the new ships will 
have 6-in, plating instead of 9-in. as on the Majestic, 
It will be interesting to know whether nickel is to be 
employed, or some new method of treatment, other than 
that now used in England, to secure the increased resist- 
ance v hich this great reduction in thickness would indi- 
cate; for no one will believe that the Admiralty will be 
satistied with less ballistic resistance than that of the 
armour of the Majestic. 

All the best examples of the plates that have been 
tested, whether experimental or service, are those that 
contain nickel. This is equally true of the trials of 
Germany, France, Austria, Russia, and the United 








States. The latest United States specifications require 
that all armour shall be of nickel steel, super-carbonised 
previous to finished forging, after which it shall be reduced 
to a final thickness by sub-forging. This reworking and 
compression toughen the plate, decrease the tendency to 
brittleness, and restore the fine grain of the metal, which 
becomes crystallised during the long period the plate is 
undergoing the carburisation treatment, and by reason of 
the high temperature employed. The sub-forging further 
has the effect of closing pipes, blowholes, and fissures 
that may have originally existed as minor defects, and 
have developed into injurious ones during the process of 
carburisation. In other words, the molecular structure, 
impaired or damaged by the cementation, is restored or 
repaired, the density is increased, crystallisation broken 
up, elastic strength increased, and the product made 
tenacious, tough, and hard. 

The employment of chromium and tungsten in armour 
production has made some advance. principally in thin 
plates, and has been more used in France and Germany 
than elsewhere. There appears to have been very little 
done recently in the direction of manganese armour. 

While in the United States the increased resistance of 
armour has determined the authorities to retain the 
higher calibres of heavy ordnance, the Navy Department 
having ordered 13-ia. breechloading rifles for battleships, 
and the War Department having commenced a type gun 
of 16 in. calibre (both adhering to the forged hooped type), 
Great Britain still keeps the 12-in. as her limit, and con- 
tinues the radical departure to wire construction made by 
Dr. Anderson, when he became Director-General, and so 
successfully carried out by him. 

France adheres to types containing too many parts, 
and Germany is satisfied to possess a large number of 
guns of comparatively low ballistic power. 

As a great deal has been written in the various countries 
upon the comparative efficiency and battery power of the 
new United States battleships with those of England and 
France, the following Tables, published by the Jron Age 
from data prepared by the Navy Department, will be of 
interest for reference. 

In the preparation of this information a unit of time is 
used as a basis of comparison, a muzzle velocity of 2000 
foot-seconds has been taken together with the following 
weights of projectiles : 











13-in. ... 1100 Ib. 
BR os xs 850 ,, 
ae 250 ,, 
Bek: ds 100 ,, 
Biss: 50 ,, 
ee or 
6-pounder 5. 
lets Sag ac sb Das 
' Striking Kaergy Same, per Gun, 
Calibre, in Foot-Tons in One Minute 
’ per Gun. of Time. 
13 in. 30,470 5078 
12,, 23,545 3924 
8 ,, 6,925 2308 
_ popes 2,770 6925 
ere 1,385 9002 
4... ; 914 7797 
6-pounder 166 1826 
1 aa : 28 420 
Battery and Battery Energy in Foot-Tons per Minute. 
Type 
- — Total 
Large Energy. 
Heavy Guns. | R, F, Small R.F. Guns. 
Guns 
ai {4 12:0. 8 Sin. 6 4-in. 20 6-pd | 61-pdr 
sid 15,696 18,464 46,782 36,520 2626 = =119,988 
Sadinaa § 418-in. 8 Sin. 4 6-i 
(, 20,812 18,464 27,7 36,520 2526 = =105,525 
: f\418-in. 4 8-in. 14 5-in, j 
Kearsage | 90.312 | 9,232 126,028 36,520 | 2526 194,618 
|413-in.| .. | 146-in. 
Proposed { 20,312 96,950 | 36,520 | 2526 156,308 


The United States Navy Department’s decision as to 
what constitutes the most efficient battery for its battle- 
ships is expressed in the following armament decided upon 
for the three proposed new battleships : 

Main battery ... Four 13-in. rifles, mounted in 
two turrets, fore and aft, and 
fourteen 6-in. rapid-fire in 
broadside. 

Secondary battery... Sixteen 6- pounders, four 
1-pounders, and four machine 
guns. 


In his reference to experimental guns in the 1896 re- 
port of the Secretary of War, the Chief of Ordnance 
speaks favourably of the Crozier wire-wound gun, which 
has been built at the Army factory under the direction of 
one of its officers, Captain Crozier. The report states 
that the gun (fired 210 times) has made an admirable 


record, and that wire-wound guns made on this system | p, 


can be made with sufficient endurance and stability, but 
that in structural stiffness it is somewhat inferior to the 
service type. 

That the system, however, is looked upon with some 
favour is shown by the insertion in the annual estimates 
of the De ent of an item to authorise at its discretion 
the manufacture of a limited number of wire guns. 

The marked success of Dr. Anderson’s wire guns built 
at Woolwich demonstrates their value, and practically 
indorses my oft-repeated statement that I like the ty 
and believe it can be as efficiently, economically, a 
quickly supplied as the built-up type. It is simply a 
question of selection, of fashion. 


No matter which type, hooped or wire, is adhered to 
improved armour and projectiles must be met by greater 
energies, which involve higher pressures, shorter guns 
(for utility), and stronger material. That this last is to be 
obtained in the United States is evident from the follow. 
ing requisites in a 3-in. test-piece for nickel-steel tubes 
for cannon of 8-in. calibre and over : 


Tensile strength 90,000 Ib. per eq. in, 
Elastic limit... . 56,000 
Elongation ts 3 20 per cent, 
Contraction of area ...° ... 40 ,, 


Equally favourable progress has been made with pro 
jectiles, but as yet very few truly competitive results are 
at hand. The uncertainty of their relative value stil] 
causes @ very Jarge unknown quantity in the valuation 
of armour comparisons. 

In conclusion, we may count, at least in the United 
States, as commercial commodities, armour having a re- 
sistance 10 per cent. better than the best of last year, 
heavy ordnance giving service velocities of 200 foot-seconds 
higher, and armour-piercing projectiles that, to be ac- 
cepted, must perforate a thickness of nickel-steel car- 
es armour equal to their calibre. Truly an excellent 
record. 





LAUNCHES AND TRIAL TRIPS. 

On the 23rd ult. Messrs. Ropner and Son, of Stockton: 
on-Tees, launched the Sunningdale, a steel screw steamer, 
of the following dimensions, viz. : Length between per- 
pendiculars, 300 ft.; breadth, 43 ft.; moulded depth, 
19 ft. 8 in. The boat in question has been built for 
Messrs. James A. Wood and Co., of West Hartlepool, 
and has a deadweight capacity of 3800 tons. The engines 
will work up to about 900 effective horse-power, and are 
by Messrs. Thomas Richardson and Sons, Limited, having 
cylinders 214 in., 35 in., and 59 in. in diameter by 39 in, 
stroke, steam being supplied by two large steel boilers 
working at 160 lb. pressure. 


On Saturday, the 26th ult., the steamer Tadorna, which 
has been built by Messrs. Wigham Richardson and Co. 
for the Cork Steamship Company, Limited, of Cork, 
went for her official trial trip. The vessel is built of 
steel, being 255 ft. in length by 334 ft. beam. The engines 
and boilers have also been constructed by Messrs. Wig- 
ham Richardson and Co., and on the trial trip worked 
without the slightest hitch, giving satisfaction to all con- 
—s and driving the vessel at a speed of about 124 

nots. 


Messrs. Laird Brothers, of Birkenhead, on the 30th 
ult, took out the Capitan Orella, the first of the 30-knot 
destroyers they are building for the Government of Chili, 
and made her full power official trial on the Clyde. The 
mean speed obtained on six runs was 30.17 knots, with 
361 revolutions, and the average revolutions for the three 
hours were 362.5, giving a somewhat higher average speed 
of 30.23 knots for the continuous running. There was a 
fresh breeze from the south and a lumpy sea, but the 
vessel proved a very steady sea boat, and much satisfac- 
tion with her performance was expressed by Captain 
Romulo Medina, who represented the Chilian Naval Com- 
mission (in the unavoidable absence of Admiral Luis 
Uribe), and the other Chilian officers who were on board. 








On Friday last Messrs. J. Scott and Co., of Kinghorn, 
launched the new paddle steamer Pansy, built to the 
order of the Wallasey Urban District Council under the 
superintendence of Messrs. Flannery and Tritton, of 
Liverpool and London. The dimensions of the steamer 
are: Length, 160 ft.; breadth, 27 ft.; and depth, 10ft.6in. 
The vessel was launched in a complete state and with 
steam up, and immediately proceeded for a preliminary 
run on the Forth, on which the machinery ran smoothly 
and without any trouble. 


On Saturday, October 3, the steel screw steamer 
Oceano, built by Sir Raylton Dixon and Co., Cleveland 
Dockyards, Middlesbrough, to the order of Messrs. 
Gellatly, Hankey, Sewell, and Co., London, for the 
Plate Steamship Company, proceeded to sea for her 
official trial trip. The vessel has a deadweight capacity of 
about 4200 tons on a light draught of water. Engines of 
the triple-expansion type have been fitted by Messrs. the 
North-Eastern Marine Engineering Company, Limited, 
Wallsend-on-Tyne, having cylinders 23 in., 36 in., an 
59 in, in diameter by 42in. stroke, and supplied with steam 
by two large single-ended boilers working at 180 lb. pres- 
sure and fitted with Howden’s forced draught. 


The following is the official record of the 30 hours’ con- 
tinuous coal consumption trial of the Minerva, cruiser: 
Draught of water, forward, 18 ft. 8 in., aft, 21 fb. ; steam 
pressure in boilers, 146 lb. per square inch ; vacuum 1D 
condensers, 28.5 starboard, 28.4 port; revolutions per 
minute, 111.5 starboard, 111.7 port; mean indica 
horse-power, 2437 starboard, 2482 port—total, 4919 ; con- 
sumption of coal, 1.7 lb. per indicated horse-power per 
our. The machinery was run at balf-power throughout 
the trial. The average speed was 17.52 knots by patent 
log, which is nearly three-quarters of a knot more than 
the sister ships attained on similar trials. 














Sranninctey Iron Works.—Sir J. Kitson, Barty 
M.P., has, we are informed, sgreed to purchase the Stan- 
ningley Iron Works from the committee of administration 
in the estate of Mesers. J. Butler and Co. Sir James is to 
become the purchaser of the works as a going concern, "4 
terms being that he pays the creditors 6s. 8d. in the pound, 
and bears all the costs in connection with the winding UP 





of the estate. 
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«‘ $NGINEERING” ILLUSTRATED PATENT 
RECORD. 


OCompitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
mber of views given in the Specification Drawings is stated 
a case ; where none are mentioned, the Spectfication is 
illustrated. 
gure inventions are communtcated from abroad, the Names, 
ke., of the Communicators are given in italics. 
ies of Specifications may be obtained at the Patent Office 
‘ale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. ae 
The date of the advertisement of the p of @ 'p 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the ti of a yplete specification, 
mve notice at the Patent O opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 

14,846. Siemens Brothers and Co., Limited, London, 
and Dr. E. F. A. Obach, Old Chariton, Kent. Con- 
ducting Contacts with Carbon or other Non- 
Metallic Electrodes. (5 Figs.) July 4, 1896.—Referring to 
Figs. 1 and 2, S is a saddle of lead or other metal cast on the 
carbon or other non-metallicelestrodeC. According to this inven- 
tion a hole is drilled through the sides of the saddle and the 
electrode. Io the hole of the electrode is puta lining P of thin 
sheet platinum. Then there is cast into the hole a plug M of 
metal which expands in setting, so that the platinum lining of the 
hole becomes closely pressed against the plug M inside and against 
the material of the electrode U outside. The platinum is prefer- 
ably tinned on the inside so that it becomes soldered to the 
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plug M. The hole may be a little countersunk as shown. For the 
metal of the plug various alloys may be used : a good composition 
is 2 parts by weight of bismuth, 2 parts of lead, and 1 part of tin. 
Referring to Figs. 3 and 4, the cap S is cast on the electrode, and 
«connected to it by two plugs M cast in holes having platinum 
linings P. As shown in Fig. 5, Bis a bar of copper or other good 
conducting metal in which are riveted a number of projecting 
studs A. Through the electrode C holes are bored corresponding 
in number and position with the studs A, but of larger diameter ; 
and the alloy is cast in these holes so as to embrace the studs, 
which are preferably tinned in the first instance, so that the alloy 
becomes soldered to them. The holes of the electrode in Fig. 5 
cave lined with platinum, preferably tinned. (Accepted Sep- 
tember 9, 1896). 


15,966. H. Leitner, Berlin. Electric Arc Lamps. 
q4 Figs.) July 18, 1896.—The carbons a! and a? are advan- 
tageously of half-round section, and are supported at or near 
their upper extremities in the holders a* and a4, which are pro- 
vided with rollers travelling along the guide rails b and b! respec- 
tively. The lower extremities of the carbons are supported and 
guided by the rollers d, d with which the rods or raiis b, bl are 
provided. Upon an arm projecting from the lamp ia arranged 
the pin e on which a cranked lever f is pivotally mounted, one 
end of such lever being rigidly connected to the rod b, whilst the 
ther end engages a pin gl upon the rod h of the solenoid by 
means of aslotg. The solenoid rod is connected t> the plunger 
by & part hl which is non-magnetic. The plunger is very short 
relatively to the solenoid bobbin i, and when the lamp is not in 
use only its upper extremity is within the bobbin. The rod h is 
prolonged in an upward direction, and is provided with a piston 
m which works in a cylinder / filled with glycerine, thus insuring 
gentle and uniform adjustment of the carbons. In order to 
assist the action of the solenoid, and so diminish the amount of 
current employed, an adjustable spring n is provided for the pur- 
Pose of separating the carbons a! from the carbons a2 by means of 








‘the cranked lever J, which causes that portion of the frame which 
by poy at 2 to rise. In order that the carbons may be securely 

eld and guided, and to prevent them from slipping past one 
another, and algo to provide for the increase of the angles sepa- 
jan them, consequent upon their burning away, the carbon 
on ders a3 and a4 are connected to the corresponding carbon 

oldera by means of guide-rods f! and J2. Each guide-rod is 
rigidly fixed to one carbon holder, but is free to slide in an open- 
ing provided in the other holder. As the carbons a' are con- 
ep they are caused to descend by means of weights. The rods 

of slide in the openings, and thus provide for the uniform 
= ance of the carbons. The solenoid and the pair of carbons 
the 80 arranged upon one circuit that when no current is passing 
by — of the carbons are caused to rest one upon the other 

y their own weight and that of their holders. If a current is 


now sent through, i j i 

energy and tai ~ 8 t will flow through the solenoid with all its 
Pair of carbons a! 
caused to turn out 
will be separated 
‘the peculiar arra: 


he iron plunger x, and as a consequence the 
will. by means of the lever mechanism Sb be 
wards on its pivot 52, so that the carbon points 
and the electric arc will be formed. Owing to 
ngement of the plunger k it will be attracted 


fixed axis D. The bars of the lever C have between them and 
co ae et slide along them slippers G which are j inted to one end 
ofar 

and by a psir of links M to a crank hand lever N, movable about 
a fixed centre P. The end of the rod H, jointed to the slippers G, 
can be adjusted up and down upon the lever C, and can 
as to coincide with the vibration axis D of the lever C, or at a 
greater or less distance from that axis. 


such diminution will always at all times be exactly proportional 
to the pesition of the carbons. The fur:her the plunger 
drawn within the bobbin the more nearly the position of the 
pair of carbons approaches the vertical, and the less will be the 
force necessary to move them. As the lower arm of the cranked 
lever / is adjustable, it is easy to regulate the resistance or turn- 
ing moment of the pair of carbons a! for any position. In order 
that the action of the solenoid may be exac:ly regulated, having 
regard to the resistance offered by the pair of carbons a’, the 
plunger & is adjustable by means of a screw-threaded rod h. 
(Accepted September 2, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


16,556. A. Gass, Belfast. Gas Engines. [4 Figs.] 
September +4, 1895.—This invention has reference to gas or oil 
engines of the type described in Patent Specifica’ion No. 2081 of 
1876, and consists in the use of a water-jacketed chamber or box 
into which the exhaust from the engine passes, and of a drop 
valve placed in a suitable positioa to allow of the free exit of the 
exhaust from the chamber or box, and so arranged as to close 
when the pressure within balances the atmospheric pressure with- 
out. The rarefied gas or air is condensed in the chamber or box, 
and the exhaust valve of the engine is kept open during the entire 
inward stroke, so as t) communicate with the chamber or box, 
and to allow the atmospheric pressure to act on the piston. The 
water in the jacket of the chamber or box is circulated similarly 
to that in the cylinder jacket of the engine. Instead of or in addi- 
tion to the water jacket, the rarefied gas or air may be condensed 
by the circulation of water through a worm or coil of pipe within 
the chamber or box. Above the water-jacketed chamber or box 
is arranged a secondary chamber or box which incloses the drop 
valve and carries a pipe to conduct the surplus exhaust from the 
chamber or box to the open atmosphere. The water-jacketed 
chamber or box may be placed at the side or in the base or bed of 
the engine. At the bot:om of the chamber there may be pro- 
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vided a box or chambered valve or piston worked alternately by 
the pressure within and without, so as to discharge any water 
that might accumulate in the process of condensation. The 
exhaust valve of the engine is timed to open early on the out- 
ward stroke, and to remain open during the entire inward stroke, 
thereby allowing the exhaust to escape from the cylinder of the 
engine by free expansion. Then the drop valve is lifted by 
internal pressure for an instant, allowing the surplus to eecape, 
while the volume of exhaust that remains in the chamber or box 
is partially condensed, making a fairly complet2 vacuum, bringing 
the pressure of the atmosphere into action, and driving the 
engine by explosion and at nospheric pressure alternately. Fig. 1 
illustrates the water-jacketed chamber or box as placed at the 
side of a gas or oil engine, showing the principal and secondary 
chambers or boxes, th: water space, the lead of ths exhaust from 
the engine, the drop valve, the worm or coil of pipe, the pipe 
through which the surplus exhaust escapee, an opening and cover 
for access through the secondary chamber or box to the drop 
valve, with screw for adjusting the lift of the valve, circulating 
pipes to connect the water-jacketed chamber or box with the 
water tank, and a pipe to drain each chamber or box. Fig. 2 is 
an elevation of the water tank in connection with the water- 
jacketed chamber or box. (Accepted September 2, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


20,189. G. Johnston, Springburn, Lanark. Re- 
gulating or Adjust: the mission of Power 
and § of Prime Movers. [4 Fi37s.] October 26, 1895. 
—In the arrangement shown in Figs. 1 and 2, a steam engine, a 
gas or oil engine, or other prime mover, arranged in any suitable 
known way, with a speed governor, preferably adjustable, is em- 
ployed, to give a practically uniform — to a rotacing shaft A. 
Acrankpio B on the rotating shafc A is connected by a link E 
to a vibrating lever C, consisting of two bars vibrating about a 
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H, connected to the rod J, of the piston K of a pump L, 


set 60 


When the connection 





“ithin the solen 


oid bobbin with gradually diminishing force, and 





joint of the rod H, slippers G, and lever C is at the vibration axis 


k is 


D of the lever C, the vibration of the lever will impart no motion 
to the rod H and pump piston K. With other positions of the 
connection joint the extent of motion imparted will be greater, 
and inversely the pressure or leverage will be less, the further the 
joint is adjusted from the centre or axis. In the modification 
shown in Figs. 3 and 4, the rod H consists of two bars, and to these 
the two bars of the lever C are directly jointed at the end. The 
parts of the rod H are jointed at their ends to a radius rod Q, 
turning about an axis Kin a bracket S. Slippers G are fitted to 
the lever bars C, and are jointed to a block T fitted to slide in 
guides in the bracket S. A screwed rod U on which is a hand- 
wheel V is held in an overhanging part of the bracket S, and 
works in the block T for the purpose of adjusting it and the 
slippers G up and down on the lever C. The slippers G and 
block T form a fulcrum for the lever C, and can be drawn up- 
wards so that their axis coincides with the connection joint of the 
lever and rod H, and if set at that point no movement is com- 
municated to the rod and pump piston K. At other positions of 
the slippers G and block T forming the fulcrum corresponding 
movements are communicated to the rod H as in the first modifi- 
cation. The pump L is arranged to pump oil or other liquid into 
a secondary motor arranged to drive a rotating shaft to which the 

wer of the prime mover is thus transmitted in a manner allow- 
ng of the power and speed being easily controlled and without 
the intervention of toothed gearing. (Accepted September 2, 


1896), 
17,482. D. Hitchen, London. Method of and 
Apparatus for Dra and Rolling Wire for 


wing 
Reeds for Looms, &c. (3 igs.) —— 19, 1895.—The 
apparatus comprises a number of iron pulleys A which are loose 
on their horizontal shafts B except when working (that is, when 
the wire is round them). The clutches C with projections D then 
are in contact, which makes the pulleys fast upon their shafts. 
The shafts and pulleys run parallel and near to the front of the 
flattening rollers E, E, which work in connection therewith. The 
pulleys are so constructed that by means of the clutches any one 
or all can be put in motion atthe same time, or any one can be 
thrown out of motion or gear when required. They are each put 
in motion by a clutch C fast on each shaft, and projection D on 
the pulleya; the clutch revolving with the shaft. Tne shafts are 
driven by a train of gear wheels F from the driving shaft M of the 
machine. The wire is passed one or more times round each 
pulley, The pulleya draw the wire forwards from the drawing 
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plates or dies H successively, and deliver the wire direct to the 
flattening rollers E, E, which flatten the wire to sizes required, 
after which it passes on to a winding drum N. The wire is drawn 
sma!ler by the pulleys and dies or plates at the same time it is 
being rolled or flattened, thus saving the cost of rolling the wire 
separately. The wire is kept perfectly straight and bright when 
passing through the rollers. For gathering the wire from the 
flattening rollers and evenly winding it on to the drum N, which 
may be either horizontal or vertical, rope and pulleys L and L' are 
employed, driven from the main driving shaft M. The drum has 
also a lateral motion imparted to it by means of a worm P upon 
the drumshaft M! gearing with a wormwheel P! upon a stud P2, 
on whichisacam R. This cam operates a pivoted lever S, one 
end of which works within the neck of a collar T fast upon the 
drumshaft. As the drum revolves the worm operates the cam, 
which causes the pivoted lever, by means of the collar T, to im- 
part a lateral motion to the shaft and winding drum for winding 
the wire evenly upon the same. By this arrangement gouging 
may be dispensed with. (Accepted September 2, 1896). 


15,867. A. Stotz, Stategact, Germany. Chain for 
Driving ery. (7 Figs.) July 17, 1896.--This inven- 
tion relates to a detachable driving chain in which the loosening 
of two links can be effected, when they are put at right angles to 
each other, also the pitch of the chain enlarged. The chain joint 
consists of a cylindrical socket A which carries on both sides two 
cheeks A' which end in slotted bosses f. The connection of the 
joints between each other is made in such a manner that the 
bosses / of the one joint surround the socket A of the other and 
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a pin b is put through both. The bosses / are hollow and are fur- 
pished with two horizontal ribs d lying on the outside between 
which the pin b is = in such a manner by two vesc which 
are on each end and placed 0; ite one another, it cannot turn. 
When composing the chain the single joints are held together at 
a right angle (Figs. 3 and 4), the pin ) is passed through, and then 
the chain is stretched, so that the pin with ite grooves c slides be- 
tween the ribs d. Inastretched state the pin can never loosen 








i'self, becauee it is keptin position by the ribs, and when in a 
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straight line jumping together of the joints is rendered impossible, | ture to be armoured with their webs perpendicular thereto. 5 itefulcrum 16. The other end of the lever 14 is connected wi 
en the ce tf hey against as projecting cheeks A! and | are metal bars fitting and entirely imprisoned between the girders | the lever 15, on which is the Ree or stud 16 for pulling the Aes 
1, and into some of which the screws 2 may in some cases extend | catches 17, 17 intoline with the ratchet teeth 18 on the axis of the 


prevent a further approaching of the joints. For loosening the 
chain it is necessary to put the links as shown in Figs. 3 and 4 
rectangularly together, so that the pin ) can be moved back and 
taken out of the guiding rib3d. The pin possesses on each end, 
rectangularly to the grooves c, a hollow ¢ on one side of the width 
of the studs /. If the pin b is turned so that this hollow e¢ lies on 
the exterior wallof the stud /, it slides into the same, and the 
pitch of the chain, that is, the distance between the pins, gets 
larger in the depth of the hollow ec. Figs. 1 and 2 show the usual 
position of the pin, and its links ready for enlarging, at the two 
divicions t and t!. (Accepted September 2, 1896). 


MILLING AND SEPARATING MACHINERY. 


17,841. H. H. Lake, London. (P. N. Sertschansky, 
Odessa, Russia.) Machine for Sorting and Cleaning 
Grain. [3 Figs.| September 24, 1895.—Upon the main chamber 
A of the machine is arranged a horizontal passage D, the section 
of which is preferably rectangular with rounded extremities. One 
of the extremities is widened and prolonged, and through the 
eame communication is established between the conduit and the 
chamber. The other extremity is open to the outer air. Within 
the chamber and the conduit is arranged a fan working in a cylin- 
drical chamber B provided with an air inlet b' and an air outlet b2, 
In the centre of this cylindrical chamber is a horizontal axis carry- 
ing fourfansa. At one extremity of the conduit, a hopper T is 
secured, tapering towards the bottom, and provided at the bot:om 
with a slidiug door t. Upon the main chamber of the hine is 
carried, on a horizontal axis, a heavy flywheel E connected by a 
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driving belt to the pulley of the blower or fan. The interior of 
the body of the machine is divided into four compartments, by 
walls P, (, R, the grain is sorted according to its quality and im- 
purity, by means of divisions k, k', k?, k®, provided at their ex- 
tremities with openings having doors A*. A crankhandle M fixed 
upon the shaft N of the flywheel enables the whole machine to be 
driven. The grain to be cleaned is placed into the hopper T, and, 
after the sliding door of the hopper has been opened, falls down 
the narrow extremity of the hopper. Through the conduit Da 
continuous and strong air current is passed by causing the fan to 
rotate, and this air current carries away with it all light foreign 
matter, such as chaff, dust, and the like, while the hard and heavy 
bodies, such as stones, earth, sand, and the like, fall into the com- 
partment nearest to the hopper, and the heavy grains fall into the 
following division k? and the light grains into the divisions k' and 
k, according to the specific weight of the grains. (Accepted Sep- 
tember 2, 1896). 


MINING, METALLURGY, AND METAL 
WORKING. 


20,833. M. Clayton, Boston Spa, Yorks. Improve- 
ments in Armour. (10 Figs.) November 4, 1895.—This in- 
vention has reference to the construction of armour by building 
it up of metal girders and bars imprisoned between the girders, 
the whole being secured where necessary to a suitable plate back- 
ing between which and the hull or protective deck of a vessel, a 
fortification or other structure to be protected, any suitable back- 
ing may be interposed. The cross-sectional forms of the girders 
and bars will depend upon the particular application, the girders 
being usually of H{ section or approximately so, but sometimes 
with the flanges corresponding to one side of the }{ narrower 
than those of the other side, as, for instance, when the bars, 
instead of being entirely imprisoned, are to have parts of their 
surfaces exposed between the girders; or as in the cases of 











armour for a curved structure where the flanges will be corre- 
spondingly curved, and if the edges of the flanges of one girder 
are to butt against those of adjacent girders, then the flanges at 
the outer cides of the girders must be wider than those at the 
inner sides. In order that where the ends of the girders and bars 
come together the various portions of the armour may be well 
secured together, there are sometimes formed in the ends alike of 
the girders and of the bars, dovetailed or other suitable slots into 
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as indicated. Fig. 2 illustrates armour secured to 
8, between which and the wall 4 of the structure to be protecteda 
backing 6 of wood or like material is interposed, 3a being an 
additional metal plate between the wall 3 and the backing 6. 
The armour may be attached by screws 2 to the plate metal back- 
ing 3, which is secured at different points of the structure to be 

rotected by screw bolts 7 which are screwed into some of the 

rs 5 and extend through the girder flanges 1), the backings 3, 
6, and 3a and the wall 4, and are provided at their inner ends 
with nuts 7a between which and the said wall may be placed a 
pair of washers 7) with interposed washer 7c of elastic or yielding 
material, such as india-rubber. tes a modification 


= backing 


Fig. 3 illustra‘ 
in which the girders are dispensed with, and the bars 5 are of 
zigzag section, and arranged to partly overlap each other, as 
shown. Fig. 4 illustrates a similar arrangement in which the bars 
5 overlap and interlock one with another. (Accepted September 9, 


RAILWAYS AND TRAMWAYS. 


18,486. T. B. Grierson, Kingstown, Ireland, and 
Cc. Calvely, Dublin. Blast Apparatus for Locomo- 
tives. [1 Fig.] October 3, 1895.—Tnis invention has reference 
to the blast apparatus of locomotive and like engines. Accord- 
ing thereto the chimney is constructed with a downward exten- 
sion whose lower end is wide-mouthed and terminates a short 
distance above the blast pipe, which is made shorter than blast 
pipes are usually made, and the blower pipe is connected to 
and arranged to deliver into the downward extension of the 
chimney into which the vacuum pipe ejector also delivers. The 


| 1896). 


figure illustrates the smokebox of a locomotive the engine chimney | 


a 





card cylinder 1. The card cylinder 1 is of double width or has 
two rows of holes in it, and when the mechanism is in operation 
the cylinder 1 will be slid to and fro, so that a double service is 
obtained from each card by utilising its width twice or more, the 
D changes and reversals being effected by a comparatively 
small number of cai The card cylinder 1 is referably 
turned in one direction or the other by the pendant catch levers 
17, 17 which engage with one or other of the ratchet wheels 18 
the teeth of one of which point in one direction, and the teeth of 
the other in the opposite direction. The catches 17, 17 are by the 
pin 16, lever 15, and connections, moved when the card cylinder 
1 is moved initsslide. (Accepted September 2, 1896), 


MISCELLANEOUS. 

20,224. T. Whitaker, Leeds. Apparatus for Break. 
ing Stone, &c. [5 Figs.) October 26, 1895.—This invention is 
primarily designed to provide a positive return movement to the 
movable or oscillating jaw, instead of the buffers at present used, 
and also to provide for the adjustment of the jaw to break dif. 
ferent sizes whilst the machine is in motion. On the camshaft A 
in addition to the cams B, which actuate the oscillating jaw G, 
there is placed an additional cam D either double or single acting 
which engages with a friction runner E, ed by a bracket F 
behind the camshaft. The invention may be applied to a machine 
of the type in which the main cams B act direct upon the oscillat- 
ing jaw, or, as shown, through a vibrating lever G connected to the 
oscillating jaw C by a toggle joint H. A bracket F is attached to 


the back of the vibrating lever G which carries the antifriction 
rollers E with which the additional cam D engages. This roller 


E is 





1 of which is constructed with a downward extension 2 gz 
to this invention, through which downward extension all gases 
flowing from the smokebox to the chi y are lied to 





P pass. 
The said downward extension is, as shown, of gradually diminish- | 
ing cross-sectional area for a certain distance, and then of | 


gradually increasing cross-sectional area, the lower part re- 


sembling a hollow truncated cone that terminates a short distance | 
above the blast pipe 3 which is made shorter than usual, with the | 


result that the lower end of the downward extension of the 








chimney is at or approximately at (or it may be slightly above or 
below) the level of the centre of the cluster of fire tubes 4. By this 
arrangement the inducing action caused by exhaust steam pass- 
ing from the blast pipe 3 upwards through the downward extension 
2 of the chimney causes hot gases to be drawn into the chimney from 
the central portion only of the smokebox, whereby the draught 
through the several rows of fire tubes 4 is more nearly equalised than 
has heretofore been usual, with the result that accumulation of ashes 
in the lower rows of tubes is prevented, and the efficiency of the 
boiler increased. Furthermore, by the arrangement described 
the exit end of the blast pipe 3 can be made larger than usual for 
an engine of given size, whereby the back pressure will be reduced 
and the power of the engine considerably increased. 5 is a blower 
pipe connected to and arranged to deliver a jet of live steam into 
the downward extension 1 of the chimney for producing a draught 
through the fire tubes 4 when the engine is standing. 6 is a pipe 
connected to the downward extension 1 of the chimney 80 as 
to deliver into the same the mixed current of steam and air 
from a vacuum pipe ejector, such current aiding the jet of ex- 
haust steam from the blast pipe 8 inducing hot gases to flow 
through the firetubes4. (Accepted September 9, 1896). 


TEXTILE MACHINERY. 


19,712. J. C. Hamer and P. Twist, Radclifte, Lan- 
caster. Mechanism connected with Rotary Shuttle- 
Boxes of Looms. [1 Fig.) October 2!, 1895.—This invention 
relates to mechanism for operating the pattera cylinder of rotary 
shuttle-boxes of looms for weaving, the object being to effect the 
required changes of the position of the card, the box, and shuttle 
cella, so as to bring the required shuttle into line with the race 
and shed by use of a minimum number of cards. According to 
this iavention the card cylinder | is mounted in a bracket 2 
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carried in slotted guides 3, 3, and the bracket 2 is by link 4 con- 
nected to the upright arm of a bell-crank or _] lever 5 mounted on 
@ fulcrum stud 6. On theend of the horizontal arm of the lever 


tea 





which are inserted correspondingly formed keys, or the diff t 
lengths of girders and bars may be arranged to break joint. In 
Fig. 1, 1 are metal girders or bars which may be of any convenient 
length, are of H or I section, with flanges la, 12 of equal width, 
and which may be fixed in any convenient manner, as by screws 
or bolts 2, toa plate metal backing 8 and to the wall of the struc- 





5 is a bowl or runner €a resting on a pattern chain 7, the 
barrel of which is operated by a catch or pawl 8 mounted on the 
top of the lever 9 carried on the fulcrum 10, snd operated in one 
a by the tappet 11, and in the opposite direction by the 
Spring 12. 
by link 13 connected to the end of the lever 14, free to rock on 





The top of the upright arm of the bell-crank lever 5 is | 


tod 2 


in adjustable bearings e which are provided with 











buffers L to prevent any jar or sticking when working, and to 
maintain both sets of cams B and D alwaysin contact, so that a 
positive forward and backward motion ensucs. Ia the type of 
machine in which the cams act direct upon the oscillating jaw C 
a bracket similar to F is attached to the back of the jaw to carry 
the antifriction roller EE. When the intermediate vibrating lever 
G is employed it is provided with a toggle joint H, which can be 
adjusted by alterlog the position of the toggle plate to increase or 
reduce leverage, and to break stones into larger or smaller sizes. 
To adjust the machine (within certain limits) to break stones ts 
different sizes whilst it is running, movable bearings are provided 
for the vibrating lever G controlled by wedges or inclined planes 
M, the connecting-reds m of which are connected at the back toa 
right and left hand nut m' by turning which the wedges can be 
simultaneously moved either inwards or outwards. A set screw 
N may be applied to each bearing to secure i; firmly when set. 
(Accepted September 2, 1896). 

20,241. T. Coulthard, Preston, Lancaster. Print: 
ing Machines. [1 Fig.] October 26, 1895.—This invention 
relates to impression cylinders for continuous web printing 
machines, more especially of that class which have flat type beds 
and one or more impression cylinders, and has for its object to 
provide improved arrangements for frictionally driving or rotating 
such cylinders. According to a former Patent, No. 10,687 of 
1891, the impression cylinders were made with their outer part or 
periphery in the form of a sleeve or shell separate from their 
spindle or axis, and the required friction or hold between the outer 

eeve and the spindle was effected at each end of the sleeve by 
means of a fast collar, adjustable screw nuts, and interposed 
leather washers. According to the present invention, the cylinder, 
which may be either solid or hollow, is made fast upon its ehaft 
or spindle, and the frictional device is applied to the hub or boss 
of the ordinary toothed driving pinion, The said pinicn is locse 
or rotatable upon the spindle, the latter being provided with a 
fast collar and suitable adjusting screw nuts, between which and 
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interposed leather washers the ends of the hub or boss of the 
pinion are equeezed, and the required frictional contact or drag 
thereby obtained. a is the central shaft or spindle, and / the 
outer sleeve or shell keyed fast on to the shaft a, as indicated by 
broken lines atc. d isthe neck or journal part of the shaft a, and 
ea fast collar thereon. fis the ordinary toothed driving pinion loose 
or rotatable upon the shaft a, and g, g! are the adjusting screw 
nuts. h, h' are washers of leather on each side or end of the hub 
or boss of the pinion f. i is a metal washer interposed between 
the outer leather washer A and the inner screw nut g'. By this 
arrangement, if the outside diameter of the’ impression — 
shoula be such that its rotating surface speed should not exactly 
correspond with the speed of the face of the type traversing 
underneath, the bite between the type and the periphery of the 
cylinder will cause the rotating speed of the cylinder to be = 
tarded or accelerated so as to accommodate itself to the opeet 0 
the type table. On the other hand, when the impression cy linder 
is raised, the friction or drag between the fast collar and screw 


f the driving pinion 
nuts of the central shaft, and the hub or boss of the <¥o 4 oe al 


will cause the impression cylinder to be rotated paper passing 


speed and to carry forward in the usual way the 
underneath it, (Accepted September 21, 1896). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in ben 
United States of America from 1847 to the present time, he 
reports of trials of patent law cases in the United States, nan 4 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedfor 
street, Strand. 
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A REMARKABLE HOUSE. 


WuEn we take up a study it is often impossible to 
foresee the end to which it may lead. The accurate 
determination of an atomic weight has resulted in 
the discovery of new elements. The observation 
that a magnet moved when suspended above a 
rotating copper disc was the germ of dynamos and 
motors. Investigations bearing upon movements 
which at times violently affect. the earth’s crust 
have carried us to the unfelt movements of the 
same, the subsurface precipitation of moisture, the 
action of stones as fertilisers, the transposition of 

Jants, and to the study of phenomena of more 
direct importance to the farmer than the physicist. 


latter feature in Dr. Van der Heyden’s house pos- 
sesses but small interest, but as this building was 
built in Yokohama, where it now stands in the 
grounds of the General Hospital, and since its erec- 
tion in 1891 has already had to withstand about 300 
shakings of varying degrees of intensity, that it 
should be earthquake proof became a necessary 
feature. 

Although the writer is not able to give any minute 
details of this remarkable structure, inasmuch as 
he saw it when in process of construction and be- 
cause the basement was kindly put at his disposal 
for the erection of instruments designed to show 
changes of level which might precede or accompany 
an earthquake, which instruments required isola- 
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Bacteriology has led Dr. W. Van der Heyden, of 
Yokohama and Utrecht, to devise and construct a 
dwelling which he has described as ‘‘Eene Hy- 
gienische Woning.” As a sanitary dwelling rela- 
tively to ordinary types of houses in which we 
exist to swallow vitiated atmosphere, some- 
times hot and sometimes cold, it seems to pos- 
sess many marked advantages. But its sanitary 
aspect is by no means its only title to recognition. 
Although the inventor of this new departure in 
house construction lays emphasis upon its sanita- 
tion, he also sees in it a means of shielding our- 
selves against extremes of temperature, of economy 
in the use of fuel, and a protection against the 
effects due to the more serious movements accom- 
panying earthquakes. To us whose fortune it is 
to live in a country where the foundations of our 
buildings are not subjected to violent agitation, this 
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tion from great changes in temperature, the oppor- 
tunities for studying its behaviour and confirming 
the conclusions arrived at by its inventor, were 
numerous. 

Roughly the house is 44 ft. in length, 23 ft. in 
breadth, and 17 ft. in height, and is built of glass. 
This glass is rough plate approaching $ in. in thick- 
ness, and each wall is made of two layers of this 
material separated by a space of about 4 in., which 
space is filled with a strong solution of a salt-like 
alum or one of the commoner salts of soda. 

To carry out this construction panes of glass 
measuring about 3 ft. by 2 ft. are fitted into 
two sides of a cast-iron frame to form a box. A 
number of these boxes are screwed together end to 
end, until a row the length of a wall has been 
formed. On the top of a row felt and boards are 
placed, above which comes row after row until 








the required height of a wall has been reached. 
It was the original intention of Dr. Van der 
Heyden to construct the roof in a manner 
somewhat similar to the walls, but experience 
has shown that this is hardly necessary. The 
illustration, Fig. 3, shows the roof consists of 
glass plates with strips of rubber between the 
joints, above which there is a layer of ashes and 
a light frame of wood covered with cement. In 
this instance the roof is not translucent, but is made 
of materials which are fairly impervious to the heat 
from outside and to the escape of heat from the 
inside. 

From this description the house is, therefore, 
a well lighted box-like space without windows or 
doors. There are no openings, cracks, or fissures 
to admit air, moisture, insects, dust, or microbes, 
whilst the function of the walls in excluding heat 
and cold will be referred to presently. Onaccount 
of the colour of the solution in the walls, which 
colour may be varied to suit taste or the require- 
ments of experiments, the light in the room at the 
time of the brightest sunshine is diffused and plea- 
sant. The floor of the room is made of double 
planks between which there is a layer of sawdust. 
In this floor there are grids for the admission of 
air and four large plates of glass which give light 
to a lower room which is partially underground. 
The entrance to the dwelling is by means of a 
corridor leading to the lower room and a staircase. 
Doors are so arranged in this corridor that but 
little air is admitted whiist a person is entering or 
leaving the building. Fresh air is obtained from a 
pipe or pipes which rise vertically above the ground 
at some distance from the house and communicate 
with a tunnel or pipes leading to the lower room. 
Before entering this room the air is filtered by pass- 
ing through cages filled with cotton wool. As the 
air emerges from its filter it strikes a large pane of 
glass coated with glycerine, where the few microbes 
that may have succeeded in passing the net of 
cotton fibre are caught. By this means it is 
assumed that the air entering the room is as pure 
as an antiseptic dressing of Sir Joseph Lister. 
From the lower room this purified air is allowed 
to pass through the regulating grids to the 
upper chamber from which it is discharged around 
a space near the ceiling which in ordinary rooms 
is represented by a moulding. Running round 
the building on the outside and communicating 
with these air openings there is a belt-like cham- 
ber covered with ordinary window-glass. Usually 
it is found that the heat in this belt is sufficient to 
cause a current towards a chimney also constructed 
to be heated by the sun. In connection with this 
chimney there is an opening for the rain which is 
discharged at its base to create a draught after the 
well-known manner of a water trompe. The 
general result is that the more the sun shines or 
the more it rains the greater is the ventilation. 
When sun and rain fail, a small stove may be 
lighted to create the necessary current, but this has 
seldom been required. To obviate the effects of 
earthquakes the upper building is carried on balls 
resting in cups, that is to say, it has a free founda- 
tion similar to those described in articles on ‘‘ Con- 
struction in Earthquake Countries ” (ENGINEERING, 
July 3, 1896, page 2). From this imperfect descrip- 
tion of Dr. Van der Heyden’s somewhat costly and 
bold experiment we will next turn to its working. 

So far as ventilation is concerned, calculations 
based upon records obtained from anemometers 

laced in the air ways, this has been shown to 
ae been at all times ample. Although the bulk 
of this air as it enters the rooms is purified, there is 
from time to time added to it a small quantity of 
ordinary unfiltered air entering with each person, 
who also, we may presume, carries on his dress and 
body a certain number of the omnipresent microbes. 
These, however, because they come into a room 
bathed in light, without a single dark corner in 
which they can multiply and develop, are quickly 
doomed to extinction, especially in a chamber which 
lends itself to disinfectant sprays and washings. 
Whether this is absolutely so or not it is beyond 
the power of the writer to pronounce upon, but the 
fact that Dr. Van der Heyden finds that butter, 
milk, and other putrescible substances remain in a 
fresh state longer in his house than in ordi- 
nary dwellings indicates that a chamber in 
which the air, if not absolutely pure, ap- 
proaches such a state, has practical advantages 
which appeal to the housekeeper. By placing 


catches partly similar to those before the openings 
through which air enters the house in the sun belt 
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and by other means, carbonic acid, organic alka- 
loids, the products of expiration and exhalation 
generally, dust and any impurities are deposited 
before the outgoing air passes into surrounding 
space. The arrangement for the oxidisation of the 
unassimilated products of the human system and 
their conversion into nitrate of ammonia and other 
inorganic salts is also instructive. Dr. Van der 
Heyden evidently regards every dwelling, and 
especially hospitals, as possible foci of infection, 
and although it is highly important that these 
should be supplied with pure air, he considers it 
equally important that they should not be allowed 
to discharge anything in the form of liquid, solid, 
or gas which could possibly carry with it the 
germs of contagion. Even the water used for 
washing and that from the kitchen is rendered 
innocuous before it leaves this sanitarium. 

We next come to a feature in the house which, 
to the minds of those who take little heed of dust 
and microbes, is suggestive of development along 
many lines for the economy of labour and of fuel. 
Daring one winter that Dr. Van der Heyden was 
living in his house, the writer, for the purpose of 
attending to his instruments in its basement, had 
often occasion to visit him, and during that winter he 
did not require to burn any fuel for heating purposes 
only. From time to time, however, during cloudy 
weather, a little fuel was used for the ventilating 
stove. The total amount for the season could not 
have exceeded half aton, but whatever it may have 
been, after the addition of the ‘‘sun belt”’ the small 
consumption of fuel was practically reduced to zero. 
In Mr. Van der Heyden’s house no inconveniently 
low temperature was felt, while in adjacent houses 
on several occasions water froze in bedrooms. 
It may, therefore, be concluded that at night 
the temperature closely approached and some- 
times fell beneath the freezing point. During 
the day, with fires burning in grates and stoves 
assisted by the sun heat through windows and glass 
verandahs, the temperature of these same rooms 
rose at least to 60 deg. Fahr. The daily range in 
temperature experienced in an ordinary house in 
central Japan may, therefore, for the winter 
months, be taken at about 30 deg., and to attain 
the daylight temperature for, say, a couple of 
rooms, from 5 to 7 tons of coal are burned. The 
maximum range of temperature in the glass 
house as shown by a self-recording thermo- 
metar was less than 6.5 deg. Fahr. An experi- 
ment made in the house during freezing weather 
in January was to note the fall in tempera- 
ture whilst the ventilating stove, which is arranged 
to warm the incoming air, was extinguished. In 
53 hours the fall was from 66 deg. Fahr. to 49 deg. 
Fahr., and as the surface of the house is 108 square 
metres, this represented a fall of sh 5 deg. per 
square metre per hour. 

The action of the building as a heat absorber and 
heat retainer is, briefly, the following: When the 
sun shines its heat, rather than passing through the 
glass walls to raise the temperature inside, as it 
does in a greenhouse, is taken up by the liquid 
they hold, and more salt enters into solution. At 
night, when the temperature falls and the liquid 
cools, there is a tendency for this extra quantity of 
dissolved salt to crystallise, and whilst crystallising 
heat is given out. Because on the outside of the 
fluid walls there is an air space bounded by ordinary 
window glass, the escape of heat outwards is mini- 
mised, with the result that the heat trapped during 
the day is given up to the interior of the building, 
which, unlike the greenhouse, cannot fall rapidly in 
temperature. 

When the building might fail would be in the 
winter months, after three or four days of cloudy 
weather. To meet this contingency it becomes 
necessary to light the ventilating stove, which 
might be of gas or petroleum, and warm the in- 
coming current. In very many countries outside 
the British Islands, three or four winter days of 
continuous cloud are of comparatively rare occur- 
rence ; but even in Britain we have a few days of 
sunshine, and Dr. Van der Heyden shows us how 
to capture and utilise a portion of this heat. A 
plant house, for example, built after his plan ought 
to be worked at less expense and with less trouble 
than one built in the ordinary manner and requir- 
ing artificial heat. From want of judgment, and 
often from carelessness, the omission to light a fire 
in a greenhouse is attended with results which 
ought not to occur in a house with a supply of heat 
within its walls. 

Ia summer time what we look for and obtain, by 





throwing open windows and doors, the doing of 
which may be as often forgotten as closing them, 
is usually a reduction in temperature. In the 
Yokohama house the thermographic records show 
that this has been attained in a very marked mea- 
sure. Although this house stands in the open, 
with its flat roof and walls exposed to 144 hours of 
summer sun, not cooled by a sea breeze, not 
sheltered by trees, and not divided by sheltering 
walls in its interiors, these records have shown that 
day after day the temperature has never been 





above, and often been below, that of the most 
sheltered place that could be found in the neigh- 
bourhood. In five ordinary houses, taking apart- | 
ments considered to be cool and pleasant, the 
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CROSS SECTION. 


HARBOUR IMPROVEMENTS IN 
WESTERN AUSTRALIA. 
(Concluded from page 416.) 

THE mole running out from Rous Head, and 
known as the northern mole, is 3450 ft. long and 
about 45 ft. wide on top. It starts from the shore 
in a south-westerly direction, but sweeps round to 
the west toward the southern group of the Ep. 
trance Rocks. It is the intention to ultimately 
reach the latter bank, and thus bring the head of 
the mole to comparatively deep soundings (seo 

Fig. 1 on page 415 ante). 

The Arthur’s Head or south mole will change 
direction and curve toward the west, so that the 
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temperature in them was always found to be 
several degrees higher than that in the sanitary 
building. The explanation for this is that the fluid 
walls take up the direct heat of the sun, whilst the 
air before it enters the building, because it passes 
through tubes underground, is reduced in tempera- 
ture. In winter this latter arrangement leads to 
a slight rise in the temperature of the inflowing 
current. 

In Japan the temperature of the air in summer 
rises to 80 deg. and 95 deg., and is often loaded 
with moisture. In the glass house the temperature 
was fairly constant at about 74 deg. Fahr. To re- 
duce this 3 deg. or 4 deg. more, and to get rid of 
the suspended moisture, we understand that the air 
coming through the underground passages before it 
enters the lower chamber, is passed to the bottom 
of a well which has been sunk in the basement. 

In this imperfectly described experiment of Dr. 
Van der Heyden’s we also see in addition to what 
we have described a building in which there should 
be a total absence of insect life. The man who 
lives in a warm country knows the pleasure of a 
room free from mosquitoes and other pests, which 
not only cause irritation by their noise and bites, 
but which in some instances have been the means 
of transmitting disease, whilst the absence of dust 
will always appeal to domestic servants. The 
variations that can be made in the forms of con- 
struction that have here been indicated, are numer- 
ous. Should we, for example, only desire to cap- 
ture sun heat, it possibly may be accomplished by 
two metal walls, carrying between them a solution 
of soda sulphate (?), the outside wall can at night 
time be covered with a layer of felt. Whether 
this is practicable or not, that sun heat may be 
caught within a chamber until it even causes the 
ebullition of water, is realised in the heating box of 
De Saussure, whilst the house of Van der Heyden, 
however we may be pleased to vary it, shows that 
the conditions under which we ordinarily exist are 
capable of modifications attended with advantage. 





Locomotives IN Prussta.—The administration of the 
Prussian State lines has given out orders for 240 locomo- 








tives, 








last 1000 ft. will lie parallel with the north mole. 
Should it be found necessary to afford more 
shelter to the existing jetty, at which only small 
coasting steamers can tie up, the south mole can be 
extended either directly westward or toward the 
Beagle Rocks, and a harbour or shelter for sailing 
vessels made. Longitudinal sections of the two 
moles are given in Figs, 4 and 5, and a cross- 
section of the entrance channel in Fig. 6, page 484. 

The prevailing storm winds being from the north- 
west, the north mole receives the full brunt of the 
sea, and its northern face is therefore composed of 
heavy blocks of cretaceous limestone that are 
quarried at a point called Rocky Bay about two 
miles up the river. Through the courtesy of 
the engineer-in-chief and his assistants, Messrs. 
Bell and McDonald, the writer was permitted 
to examine all the works and take copies of any 
documents bearing thereon. The north mole is 
finished so far as depositing the material, and is 
being allowed to settle so as to take its natural 
slope. The work of extending it to the Entrance 
Rocks will not be undertaken for some time, until, 
at least, the rock bar at the river mouth is disposed 
of. In exposed places it will be faced with concrete 
deposited in bags so as to unite the large blocks in 
a most solid manner. The soundings at the extreme 
point reach 30 ft., and it seems to have settled de- 
finitely, having had the effect of several severe storms 
since itsconstruction. The head, however, is of but 
recent construction, and will require some more 
time and attention. In order to further strengthen 
the mle against the action of the sea, the material 
blasted from the rock bar at the mouth of the 
river is taken to the outer or northern face and 
deposited as close to it as the dredge can approach. 
This will make an anchorage for the wave-borne 
sand, and in time a natural slope will be formed, 
so that with each storm from the north-west the 
mole will be materially strengthened. 

The work of bringing the material from the 
Rocky Bay quarries to the mole has been carried 
out in a most systematic manner, and there is not 
one moment lost in waiting for filled cars when one 
train-load is discharged, as the tip-cars are run Up 
a slight gradient, and, when they have delivered 
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their load of rubble, return immediately by gravi- | Head, a sand-pump dredge is to be put to work, | proximity of the town of Fremantle. The ex- 


tation to make up the train of empties. 

At Rocky Bay the quarrying of the rock is 
attended by many difficulties, the proportion of 
suitable material for the mole to débris being 1 to 
4, One of the difficulties is that of getting rid of 
the loose sand and small stuff. Up to the present 
it was dumped down the slope of the river bank ; 
put, as objection has been made to any further 
encroachment on the river, another site must be 
found for the refuse. The objection is not a sound 
one, because at this point there is a pool about 
700 ft. wide, and the existing channel takes a 
aweep close to the northern bank, which is very 
high. This portion of the river must eventually be 
straightened, and nothing would tend to do it 
more effectually than filling in with the fine mate- 
rial that hardens after being deposited down the 
slope. If this is not allowed, a new channel must 
be dredged through the bar or spit of sand that 
extends out from the southern bank in order to 
admit of vessels of ordinary length to enter from 
the lower portion of the river. To the people of 
Perth the proper arrangement of the river is a 
matter of great importance, and if private interests 
are to be dominant in a question of public benefit, 
it will not tend to the development of a colony 
where it is a matter of notoriety private interests 
have too much power. 

The material obtained from the quarries appears 
at first sight to be too friable for such work as that 
of a breakwater, but it holds admirably, and seems 
to set harder after it has been in the water a little 
time. Examination of the blocks that have been 
subjected to the sea for more than a year discloses 
the fact that they have not been disintegrated in 
any way, although the sea is breaking over them 
constantly. ‘Two views of the quarry are given in 
Figs. 7 and 8. 

The annual report of the engineer-in-chief for 
the year ending July 1, 1895, shows that during 
the twelvemonth 990 ft. were added to the mole, 
an average of 82.5 ft. per month. This required 
308,878 tons of rock, making a total of 625,000 tons 
used up to the date of the report. The average 
cost per ton tipped, from the commencement of the 
mole, is 2s. 4d., a remarkably low figure consider- 
ing the many inconveniences to be contended with 
in this out-of-the-way part of the world. It may be 
added that the wage paid in the quarries is 7s. 6d. 
per day of eight hours, The expenditure on the 
mole, including work at quarries, during the year, 
was 37,5101. 

The Arthur’s Head or southern mole is still in 
course of construction. It was started on August 
22, 1894, and at the date of the engineer-in-chief’s 
report, had reached a length of 558 ft., taking 
28,290 tons of stone, which was deposited at an 
average cost of 1s. 11d. per ton. 

The stone for this mole is taken from Arthur’s 
Head, on the north side of the lighthouse, and an 
extensive esplanade has been made where the hill 
stood. This property will have so increased in 
value after all the stone is removed that the south 
mole will be constructed almost without expense, 
as the land is admirably situated for storehouses, 
railway sheds, &c., and if the area was put up for 
ees it would realise what was expended on the 
mole. 

The stone obtained at Arthur’s Head is of the 
same character as that from Rocky Bay, but is not 
so large when quarried. There is, however, less 
waste in getting it, as the proportion of available 
stone to débris is about one to three. When the 
material to be found at Arthur's Head is exhausted 
the stone from Rocky Bay quarries will be used, 
and for this purpose the engineer in charge, 
Mr. M‘Donald, has constructed a second bridge 
across the Swan River alongside the existing rail- 
way bridge, so that the general traffic will not be 
interfered with in any way. The line of rails will 
be laid along the south embankment as soon as the 
latter is connected with the land at the rear of 
Arthur’s Head. The expenditure on the south 
mole during the year was 27601. 

_ The bank that is intended to mark the line of the 
river basin, and behind which a larger area of land 
will be reclaimed, had been at the time of the report 
extended for a length of 2006 ft. from the western 
side of Willis’ Point. It is being constructed with 
the sand excavated from the high ground at Willis’ 
Point, and will be faced with stone, or, if necessary, 
sheet piling, when the river basin is being deepened. 
Its top is about 10 ft. above low-water level. When 
the connection is made with the rear of Arthur’s 


and the sand in the bed of the basin will be pumped 
over the embankment, so as to reclaim the land 
behind it. 

Up to June 30, 1895, 16,880 cubic yards of sand 
had been deposited on the line of the embankment, 
at an average cost of 1s. 1}d. per cubic yard. The 
slopes of the bank are protected against the wash 
of the waves by a facing of stone brought from 
Arthur’s Head. This required 2400 cubic yards, 
at an average cost of 2s. 43d. per cubic yard. In 
order that the present slope be continued to a 
depth of 30 ft., timber wharves will lie outside the 
bank, so that vessels can lie alongside in deep 
water. The total expenditure on the embankment 
during the fiscal year was 16601. 

The most important division of the projected 
improvements, that of blasting the rock bar at the 
mouth of the river, was commenced on July 25, 
1894. Before adopting any definite system, many 
methods of submarine blasting were experimented 
with. The conditions were exceptional in many 
respects. The shallowness of the crest of the bar 
precluded the employment of floating drilling craft ; 
there was no obstruction to existent navigation to 
be considered, whatever method was adopted ; the 
rock was not so hard as to preclude the use of the 
hand drill, and it was, above all, essential that a 
vigorous and speedy attack should be made on the 
bar, so as to enable a channel to be opened at the 
earliest possible date, in view both of the expected 
early arrival of the dredge Freemantle, built by 
Simons and Co., Renfrew, and the necessity of 
enabling by her agency the Premier, sand pump 
dredge, to get inside the river, and start work at 
the sand dredging. 

The outcome of the study of this work is a 
method which, for effectiveness, simplicity, and 
cheapness, reflects great credit upon all who had 
the matter in hand. Broad light pine planks, 
about 30 ft. long, are carried upon jarrah trestles 
with ladder-shaped tops. The four-footed trestle 
base affords stability, and the ladder bars enable 
the planks to be carried at any required height, 
according to tide or waves. The trestles are easily 
removed from place to place by boats, and areas of 
20,000 square feet, equal to the deck space of from 
six to ten of the special floats ordinarily used in 
submarine blasting, are readily covered with the 
trestles and planks in a couple of days. Sucha 
fixed stage, once established, is carried on from 
itself in any given direction, either backward or 
forward, or laterally, by removing the outermost 
row of trestles after work from them is done, and 
conveying them round by boats to their new posi- 
tion, and reconnecting them by planks with the 
main stage. Owing to this advantage, a stage 
arranged for any given width of channel has a per- 
petual succession, and there is thus no uncertainty 
as to the location of the drilling operations, the 
holes being put down with the same regularity and 
evenness of spacing as could be followed on dry 
ground. 

A stage of, say, 20,000 square feet area will carry 
from 120 to 160 men drilling with perfect safety 
and convenience, and is capable of indefinite 
expansion at a very small cost for the additional 
trestles and planks. During the work of blasting 
the two channels so far executed, there have been 
used simultaneously as many as four sets of stages, 
covering in the aggregate an area of at least 30,000 
square feet. The trestles are turned out by the 
carpenters at the rate of six per day, and the planks 
are obtained from the sawmills as required. Thus 
the system is of the most inexpensive character, 
compared with the use of the ordinary floats. The 
stagings have been used to a depth of 22 ft. 
successfully, and if the trestles are made of iron 
tubing and properly stayed, there is not the slightest 
reason why they cannot be operated just as well in 
30 ft. of water. 

The stages serve very effectually for the use of 
the hand drill and jumper, and enable the men to 
move about and work as freely as if on the land, 
putting down the holes at regular intervals. 

The holes are put down at present to from 15 ft. 
to 18 ft. below low water, and from 8 ft. to 10 ft. 
apart according to the hardness of the particular 
portion to be dealt with, and are charged with 
from 12 lb. to 15 Ib. of dynamite or gelignite, 
which is exploded either by electricity or fuse. 
The shattered mass is then easily removed by the 
bucket dredge Fremantle. A view showing the 
effect of an explosion is given in Fig. 9. 





Effective blasting is much hampered by the 


plosion of a number of charged holes, in series, by 
electricity, would produce a much greater shatter- 
ing than can at present be attained, but might 
and would also shake the walls and ceilings and 
break the windows of adjacent buildings. Shots 
have therefore to be limited in number and prac- 
tically fired singly, or in very small groups. 

As an illustration of the efficiency of the system, 
it may be stated that since the work was commenced 
there has been not one accident either from ex- 
plosives or on the stages. Considering the large 
number of men employed, this is a good record, 
Each set of staging has boats alongside, and is also 
supplied with lifebuoys. 

An excellent system is adopted with regard to 
the explosives. The men at the magazines and 
those who charge and fire the shots are compelled 
to wear red shirts, so that it can be seen when a 
blast is about to be fired, and there can be no 
danger of accident to people near by. The writer 
entered the magazines and loading-rooms, and 
found everything working in the most systematic 
manner. 

A very curious sight is to see the explosive men 
leave the magazine landing stage in their boat. 
No sooner do they start for the staging where the 
shots are to be fired than a cloud of seagulls 
gathers from all parts and follows them, making 
great circles over their heads. The birds hover 
about, and the instant the shot is fired all swoop 
down and seize the fish that are killed by the ex- 
plosion. 

The amount of solid rock drilled and blasted | 
ready for dredging up to June 30 was 187,394 cubic 
yards, at a total cost, including all plant, labour; 
tools, explosives, and charges of every kind, of 
24,2141., equal to about 2s. 7d. per cubic yard. 
Some of the ground gone over, where the rock bar 
has been unusually hard, has been drilled and 
blasted twice, but the quantity given above repre- 
sents only the actual cubic contents in situ blasted, 
whether once or twice, the cost of re-blasting being 
included in the total given. 

Two channels, 100 ft. and 150 ft. wide re- 
spectively, have been blasted ready for dredging 
right through the bar to a depth of 15 ft. at low 
water, and another width of 100 ft. has been added 
to the first-mentioned channel, making it 200 ft., 
and is nearly completed. 

On August 22, 1894, a Priestman grab dredge, 
which was erected on the bank of the river from 
imported ironwork, commenced operations, and 
having dredged a channel on the inside of the bar 
from the river to the line of blasted channel, com- 
menced cutting through the blasted rock on 
March 12, 1895, having between the dates mentioned 
removed and deposited 17,935 cubic yards of sand 
and weed, at an average cost, including deprecia- 
tion and repairs, of 1s. 53d. per cubic yard. 

From March, 1895, to June 30, this dredge re- 
moved 5377 cubic yards of rock, measured in the 
solid, and dredged from the inner face of the 
blasted area, at an average cost, including deprecia- 
tion and repairs, of 3s, 2}d. per cubic yard, which 
is not exceedingly high, considering that she had 
to deal with hard rock by grabs. 

The dredge Fremantle (bucket) began dredging 
the blasted channel on December 17, 1894. Up to 
the date of the report she had removed 41,452 
cubic yards of rock, measured in the solid, at an 
average cost, including depreciation and repairs, of 
ls. 7d. per cubic yard. As she dredged the 
channel through the bar she deposited the broken 
rock along the line of the north mole, and is now 
placing it to the north of the mole, as before 
stated. 

This dredge has proved very well adapted for the 
work she has to perform. She has lifted 800 cubic 
yards in 5} hours, and has discharged as many as 
five full loads in a day. Her average of rock 
dredged and deposited per week is about 2000 cubic 
yards, measured in the solid, and she has been 
found to work better with her ordinary buckets 
than with the special ripping picks with which she 
is also equipped. The dredging operations have 
been centred primarily upon the object of making 
a safe passage for the sand pump dredge Premier 
to pass into the inner river basin. The channel 
will now pass vessels not drawing more than 12 ft., 
and as soon as that depth is reached for the entire 
width of channel, the work of cutting down to the 
fixed depth of 30 ft. will be commenced. 

A second dredge of the Fremantle type has 
been ordered, and is expected shortly. This vessel 
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THE APPLICATION OF STORAGE BATTERIES TO ELECTRIC 
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will be fitted up with electric lights, so as to be able 
to work the full 24 hours. Another of the Premier 
type is also ordered. The total expenditure for 
dredging during the year ending June 30 was 
33201. for the Fremantle and 2190/. for the Priest- 
man, a total of 5510/., including allowance for de- 
preciation and repairs. 

The Premier has been sent to Adelaide, South 
Australia, for overhauling, there being no dock 
nearer. Her work at Albany, in Princess Royal 
Harbour, was highly successful, the anchorage in 
front of the landing jetty being deepened to 27 ft. 
over an area of 66 acres, and an ‘‘ anchorage 
hole” made to the depth of 34 ft. The total quan- 
tity of sand dredged by her during the year was 
258,000 cubic yards, at a total cost, including de- 
preciation and repairs, and all other charges, of 
6900/., or an average of rather less than 6}d. per 
cubic yard, 

‘The manner of drilling the holes and charging 
with dynamite or gelignite is very interesting. The 
holes are made with long jumper bars, the exten- 
sion being made with iron tubing as the depth in- 
creases. When drilled to the required depth, an 
iron pipe is driven in a short distance, so as to 
shut out the surrounding water, the end of the 
Pipe being above the wave line. The hole is then 
cleared of water, and the cuttings removed by 
means of a long tin tube closed at one end, but 
having a tap therein, and slightly burred at the 
other. The tap is opened, and the tube lowered 
_ the bore-hole, where it is churned up and down 
na some time. The tap is then shut, and the 
ube hauled out, bringing with it the greater por- 
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tion of the water and cuttings. This is repeated a 
few times, and the hole is quickly cleared. The 
charge, which has previously been rammed into a 
steel cylinder, is now inserted, the upper end of 
the charge casing being open. The iron pipe is 
then withdrawn, and the water allowed to enter 
the hole. To fire the shot, a long stick about 1 in. 
square is used. To the end of this stick a dynamite 
cartridge is lashed, and the fuse from the detonator 
is fastened along it. When everything is ready 
for the blast, the stick is inserted in the hole and 
pushed down until the cartridge at the end touches 
the charge below. The fuse, which extends up 
along the stick, is then lighted, and the men move 
to a distant part of the stage. This system is 
found to be much quicker than firing by electricity, 
as the latter necessitates the adjustment of wires, 
which takes considerable time. It is astonishing 
how quickly and with what regularity the shots are 
fired, and a large area of the reef is covered with- 
out any apparent effort on the part of the men. 
The writer is not aware of such methods of sub- 
marine blasting being adopted in any other works, 
and they certainly are well worthy of considera- 
tion where operations in soundings of 30 ft. and 
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under are proposed. Fig. 10 shows graphically 
the expenditure for the year ending July 2, 1895, 
while Fig. 11 gives similar information as to a part 
of the works to a larger scale. 





ELECTRIO TRAOTION.—No. LX. 
By Pui Dawson. 


SroraGeE Batteries aS APPLIED TO TRACTION 
PURPOSES. 

Ir is not proposed to discuss the theory of elec- 
trical storage, or to go into detailed descriptions of 
various types of accumulators, which can be used in 
connection with traction in two essentially different 
ways : 

1. The accumulators are carried by the car and 
furnish the energy for its propulsion. 

2. The accumulators are set up in the central or 
sub-stations, and, jointly with the main generating 
plant, furnish power to the motors through the line 
conductors, 

The former is undeniably the ideal method of 
electric traction, but unfortunately has proved 
financially unsuccessful, except where used under 
exceptionally favourable conditions. 

In May, 1881, Raffard equipped a car with 
accumulators. It held 50 passengers, and used 
Planté cells, each cell weighing 174 lb., 16 such 
cells being carried in one wooden box. The dis- 
charge rate was 40 amperes at 120 volts pressure. 

In 1883 an accumulator car was put in service 
and tested at Kew. This car was equipped with a 
Siemens dynamo running as motor, and carried 50 
cells weighing about 2 tons; it ran for some time 
at the rate of 6 miles an hour. 

In 1885, Anthony Reckenzaun constructed an 
accumulator car which ran for some time on the 
lines of the South London Tramway Company. 
This car carried 60 accumulators, weighing 2} tons. 





Although the weight of accumulators was very 
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great, they had to be much overworked in order 
to run the car at its normal speed of 6 miles per 
hour, and the deterioration was very rapid. At the 
end of 1885 a Reckenzaun car was run on the lines 
of the Berlin Tramways Company. 

Later on, experiments were made with accumu- 
lator cars in Australia, and in 1887 a regular service 
was run for some time in Philadelphia by Recken- 
zaun. Since that time many further trials have 
been made both in Europe and America. 

Two principal causes have so far prevented the 
successful use of accumulator cars; their great weight 
and the rapid deterioration of plant. Owing to 
these causes, the manufacturers of storage batteries 
only have seriously taken up accumulator traction, 
and although they have been working on this pro- 
blem since 1880, little reliable information has ever 
been made public, and the number of lines now 
solely worked in this way is insignificant. 

There are, practically speaking, only two which 
are worth describing. One is now running in 
Paris, and the other in New York. 

Table CXXIX. gives the working cost per car- 
mile of the accumulator cars which for several years 
have been running at Birmingham. The whole 
Birmingham system will probably soon be trans- 
formed into a trolley system. 


TaBLE CX XIX.—Cost of Running per Car-Mile oy 
Birmingham Accumulator Cars for 1893. a 


Wages —* a ee “ » * 3.87 
Fuel.. xs os oe oe ee oo 1.56 
Stores oe 0.68 
Water and gas 0.12 
Sundries... is o = 0.17 
Repairs and maintenance oe 5.49 

Total cost per car mile 11.69 


Number of car-miles run, 140,993. 


There is, however, one particular case in which 
accumulators seem to promise a fair success, and 
that is when for comparatively short distances, 
local authorities refuse to sanction the trolley wire. 
In such cases a battery of accumulators is put on 
the car, and while running along that portion of 
the route which is equipped with conductors, the 
motors are run from the trolley wire, the accumu- 
lators being in parallel on the motor circuit and 
charged from the trolley wire. When the un- 
equipped section is reached, the trolley pole is 
pulled down and the accumulators are switched on. 
Such a system has been running at Hanover and 
Dresden, but unfortunately for a comparatively 
short time, and no figures are obtainable as to de- 
preciation and maintenance. The weight of the 
accumulators, which cannot under present condi- 
tions be less than 2 tons, is naturally greatly against 
their use, especially if there are many grades. 
Where cells are put in cars great care must be 
taken to prevent acid oozing out and ruining the 
passengers’ clothing. If the cells are entirely boxed 
in, ventilation must be provided, and the air space 
connected by means of a chimney to the roof of the 
car. 

The latest practice is to carry the accumulators 
not in the car body, but on the motor truck. This 
system has been adopted at New York, and is de- 
scribed hereinafter. Tables OX XX. to CXXXITI. 
give the various weights, charge and discharge rates 
of various types of accumulators, for traction pur- 
poses. Table CXXXIV. gives the comparative 
data as to weights and capacities of accumulator 
cars as tried at Paris, Berlin, and Vienna. 

Table CXXXV., for which we are indebted to 
the courtesy of Mr. F. Van Vloten, a Belgian engi- 
neer of high standing, gives rome interesting figures 
obtained on the accumulator line running at The 
Hague. It will be seen that the cost of handling 
and maintaining these accumulators is 1.08d. per 
car-mile, a very heavy item in operating expense. 

The Paris accumulator line bdlones to the Paris 
Tramway Company. There are three separate lines, 
namely, St. Denis- Madeleine, St. Denis-Opera, 
and St. Denis-Neuilly. The total length of track 
over which the cars run is about 9? miles. The first 
line was inaugurated in the beginning of 1892, and 
the last started in the middle of 1893. The aver- 
age travel per month is 50,000 car-miles. The 
cars employed are double-deckers, and carry 50 
passengers. They are lighted by four incandescent 
lights run off the battery circuit. The maximum 
gradient is 3.8 per cent. Two motors are fitted on 
each car, and drive the axles by means of double 
reduction gear, the ratio of the reduction being 12 
to 1. The armatures run 1350 revolutions per 
minute at their normal speed, and are rated at 
approximately 134 electrical horse-power each, 


The accumulators used on these cars are of the | 
Laurent-Cely type, and are placed under the seats 
of the cars. There are 108 cells in each car, and they 
are contained in ebonite boxes. Table CXXXVI. 
gives dimensions and other data of the cells em- 
ployed. The 108 cells are divided up into 12 separate 
boxes, six being put on each side of the car under 
the seats. Each car can run approximately 37 miles 
without having to change accumulators. The speed 
regulation is obtained by putting the various groups 
of batteries in parallel or series. 

The number of cars running on these lines 
averages 17 under the usual conditions of traffic. 
The average coal consumption per car-mile is ap- 
proximately 8} lb. Table CXXXVII. gives the 
cost per car-mile for running in the year 1893. 
Table CXXXVIII. shows the comparative cost of 
the various systems now running in Paris. Owing 
to the fact that an old car-shed was utilised, it was 
impossible to charge the accumulators, as ought to 
have been done, on benches parallel with the sides 
of the cars. The accumulators are taken from the 
cars to the charging benches by means of small 
trucks running on rails. In the power house there 
are three 125 horse-power Corliss engines, each one 
driving a shunt-wound machine by means of belts, 
and furnishing a current of 230 amperes at 260 
volts. All the batteries are charged at a pressure 
of 260 volts. 

Table CXXX.—Data of E.P.S. Accumulatcrs of High 
Discharge to Put on Cars for Traction Purposes, 

















ae 
| | Working | Dimensiors yy; 3 
.| | Rates. | in Inchee. Weight 8 
$ g| ee) 
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cl. =| 3 £Elee| og g [5 
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| ha | eS a § 2 : 
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Wood, with lid | 11 | 66 |1-20/ 16-20, 6} 8% | 13% 38 | 10 
Ebonite, nolid | 11 66 |1-20| 16-20} -6 | 7# 123 30 | 10 
Wood, with lid | 15 | 95 |1-30/ 24-28 | 9} 83/14) .. 63 | 14 
Ebonite, no lid | 15 | 95 |1-30| 24-28} 8 | 7} | 193 2 | 14 
Wood, with lid | 19 |120 |1-40| 30-35 | 113, 8} | 188 €6 | 18 
Ebonite, no lid | 19 |120 |1-40| 80-35 | 103 73 12} 54 | 18 
Wood, with lid | 23 |146 |1-50/ 38-42 184, 8} 134) 80 | 22 
Ebonite, no lid | 28 [145 1-50) 88-42 | 124) 73 123) 66 | 22 
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TaBLE CX XXI.—Data of Tudor Accumulators for 

















Traction Purposes. 
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TasLeE CX XXII. —Data of Chloride E.S.S. Accumulators 
for Traction Purposes. 
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Ebonite boxes..| 8 | 27) 27 9 to14/8 Sto} 11}tol3 35 
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Evonite boxes, 


Passengers carried “ 


TABLE CXXXIII.—Data of Epstein Accumulators for 
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Cars as Experimented on in Various Towns. 

















Traction Purposes, 

b Working Dimensions 
3 Rate. inIaches. 

2 
I ee ~ rasan 3 
< a S 
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2 ra = r Sisl|#ie4|s 
eT) a = 
ged] & |G/2 8 3 3 
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S= a) 6 (S/F s BF s 

Ib. Ib. 
62 51] 7to10| 8 | 1,128 18 3} 
55 = 86/7,, 10} 8 | 1,%/12 18 34 
53 8.5/7 ,, 10} 8 | 14/12 18 3} 
47 16 |7,,10| 8 | 1,%128 18 3h 
124 10 |14,, 20| & | 3 |12§ 33 5k 
110 12 [14 ,, 20] 84 | 3 [129 33 bh 
106 17 |14 ,, 20] & | 3 [128 33 51 
94 30/14 ,, 20] 84} 3 (128 33 5h 
186 | 15 |21 ,, 30| 8h | 435/128 47 | 10 
165 18 /21 ,, 30] 8 47,12 47 10 
159 | 25 /21 ,, 30] 84 | 47,128 47 | 10 
141 45 |21 ,, 30] 8% | 4... 12 47 10 
248 20 |28,, 40] 84 | 54 128 61 | 15 
220 24 |28 ,, 40] 4 | 54 12 61 15 
212 34 |98,, 40] 8 at 128 «61 | (16 
188 60 |28 ,, 40 st 5k 198 «61 | «(15 
310 25 135 ,, £0} 84 8 12 75 20 
275 , 30 |35 ,, 60] 84 | 6} 128 75 | 90 
265 | 42 [85 ,, £0] 84 | 6} 12 75 | 20 
235 «75 |35 ,, 50] 8h | 64 12 75 20 


Empty car weight in pounds 
Loaded 


” ” 

Weight of cells in pounds 
Number of cells. oe = 
Capacity of cells in ampere-houre 
Power per car-mile required at 
power-house in Board of Trade 


units 


| Berlin. 


‘ive Data of Accumulator 





Paris. Wien, 
Lead Lead ——- 
Accumu- Accumu-| 40°00 
lators. latore. | Ietors, 
EC 31 32 
18,081 19,845 16,097 
--| 25,799 24,630 21,036 
8,749 7,270 3,969 
£6 &8 136 
230 130 300 
1.120 1.072 1.280 


Table CX XXV.—Data of Accumulator Line Running 


at The Hague (1891)— 


Length of line 


Maximum gradient 
Weight of each car 
Number of cells on each car 


loaded 


Weight of accumulators .. 


Maximum speed of cars in miles 
Maximum distance run by cel 


charge 


Average distance run .. ae we ne 
Capacity of cells in ampere-hours per pound 


of plate 


Julien Accumulators. 


8 per hour 
with one 


34 miles 
1: 60 
14 to 16 tons 
192 
4 tons 
12.5 miles 


35 


Positive plates canrun without renewal for .. 9000 to 11,300 


Cost of maintenance of cells per car-mile 


” 


handling cells per car-mile_ .. . 
Board of Trade units consumed per car-mile 


run.. os - oe - oe 
Probable maximum diecharge rate .. 
TantE CXXXVI —Data of Accumulator Cars Running 
in Paris, 


Number of cells 


e plates in each cell ui 
Height of plate in inches. . 
Width 


Thickness of ne 


ga 


positive 


Weight of plates in 


junds 


Capacity in ampere-hours 


Efficiency per cent. 
Average discharge rat 


Maximum 


tive plate ininches .. 


e in ampercs 


Life of negative plate in car-miles 


positive 


” 


Passengers carried 
Weight of car loade 
cells in pounds 


” 


d in pourds.. 


miles 
0.85d. 
0,28d. 


1.08 
130 amperes 


Taste CXXXVII.— Working Expenses of Accumulator 
Traction in Paris for 1893 per Car-Mile Run. 


companies 
substitute mechanical, power, 
and Harlem Railway Company 
storage-battery system in an ex 


General expenses .. 


Cost of power 


Maintenance and 
Motormen and assistants 


‘handling of accumulators 


Maintenance of motors and trucks 
Heating, lighting, and various 


Total per car-mile 
Miles run, 


Tapstx CXXXVIII.—Comparative Cost 
Systems of Traction in Paris in Pence per 


Horses 
Accumulator: 


Hot-water locomotives 
The overhead trolley syste 


Electric storage battery traction systems are once 
again being tested in New York City. 


144,718. 


are anxious to abandon an d 
and the New York 
has introduced the 
perimental way on 


of Various 
Car- Mile. 
d. 
8.55 
8.33 
5.39 
4.62 


Most of the 
imal, and to 
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its Madison and Fourth-avenue line. Julien 
storage-battery cars were operated on this line 
some years ago, but were abandoned. 

The Electric Storage Battery Company of Phila- 
delphia has equipped two cars. The trucks were 
constructed especially for their work, and are 
of the well-known Peckham type, having a 9-ft. 
wheel-base. They are extra long and unusually 
substantial. The motors are hung from the 
axles on the sides opposite to those which they 
occupy in the ordinary equipment, as shown in 
Fig. 394. They are of the G.E. 800 type, and are 
wound for 120 volts. 

The middle of the truck is left free to receive the 
equipment of batteries which are carried on a plat- 
form between the axles, as shown in Figs, 395, 
396, and 397. The storage cells are 60 in number, 
and are grouped in two batteries of 30 each. The 
trays carrying the batteries are 23.83 square 
feet ; the depth of the trays is 16in., and the 
batteries extend above the top, 4 in.; the trays 
are carried on a framework extending across 
the truck and supported by a casting attached 
to the top frame. The controller is a modi- 
fication of the General Electric ‘‘K” type, a de- 
velopment of which is shown in Fig. 398, and is 
designated as ‘*K. 8. B.” The controller has six 
notches arranged in pairs, making connections, as 
shown diagrammatically in Fig. 399. Nos. 1, 3, 
and 5 are running notches, and when these posi- 
tions are used the car gives the maximum economy. 
Each of the chandeliers in the cars is connected to 
a separate battery, so that in case of trouble with 
one battery the other will be available to furnish 
illumination. Each equipment is provided with a 
special box containing voltmeter contacts, so that 
the expert can always determine the condition of 
the batteries and ascertain if a sufficient charge is 
present to furnish power for operating the car 
until it returns to the charging station again. 

Provision has been made for quickly furnishing 
cars with charged batteries, and for as speedily re- 
moving the discharged cells, and the various plans 
for this part of the work have been carefully worked 
out. It has already been stated that the 60 cells 
occupy a position in the centre of the truck. They 
are carried in a tray, to the bottom of which are 
attached four channel irons. To the ends of the 
latter are riveted wrought-iron hooks, which snap 
upon spring-pressed supporting bars on the truck, 
holding the tray securely in position, as shown in 
Figs. 395, 396, and 397. 

The cars enter on the street level, and the cells 
are raised on the tray from the basement into posi- 
tion by means of an elevator (Figs. 400 and 401) 
operated by an electric motor. This elevator runs 
on a track laid in the bottom of the pit over which 
the car runs when the batteries require changing. 
When it is raised the batteries are elevated 
a sufficient distance to take their weight off the 
hangers, when the cast-off at the side of the truck 
is thrown, causing the supports for the tray to be 
thrown out of line with the hooks. The elevator 
is then lowered, and the pit car run off to a point 
where the batteries are recharged, and another set, 
which have already been recharged, are put in the 
truck, enabling it to leave the car barn at once. 
This method obviates the necessity of having extra 
cars in the barn that are being recharged while the 
others are out on the road. 

It is necessary that the elevator should carry its 
tray exactly into position. As it would be out of 
the question to stop a heavy car within an inch or 
two of the required point, an automatic centring 
arrangement, which consists of a movable bumper 
on the car track capable of adjustment for a distance 
of about 14 in., has been devised. From the 
bumper a lever extends to guides at the side of the 
elevator pit. The movement of the lever is com- 
municated to the guides, and they are caused to 
swing longitudinally into such a position that the 
tray slides, as it is raised, into its proper place, 
and the hooks hold it securely. 

Upon the withdrawal of the elevator the car is 
ready for service. The removal of the discharged 
cells is as easily effected. The elevator is raised 
into position, the supporting hooks are released, 
and the batteries then rest on a truck. The ele- 
vator carries its load to the basement, and the cells 
are run into the charging-room. It is stated that a 
change of batteries can be effected in about 30 
seconds, 

The terminals of the battery make automatic 
contact when it is hoisted into position, and the 
mechanism used for this purpose is ingenious. A 





flat brass plate on the side of the battery box im- 
pinges against two blocks, and the latter are held 
against cross-plates on the sides of the tray by flat 
springs. These blocks are absolutely insulated 
from any part of the mechanism which presses 
them against the plates. The tension of the flat 
springs is readily adjusted by two tension screws. 

wo of these blocks connect one terminal of the 
battery, an identical apparatus being used for the 
other connection. In the arrangement of the cars 
all parts of the equipment are in duplicate, so that 
the possibility of its becoming disabled is reduced 
to a minimum. All the battery connections are 
burned together, and the terminals are double cables. 

The charging switchboard is shown in Fig. 402. 
The batteries are charged in series, and interposed 
in the circuit are two cut-outs, one of which acts if 
the current falls below 10 amperes, and another if 
the current rises above 100 amperes. This makes 
the charging of batteries almost automatic. The 
charging switchboard is of polished slate, and con- 
sists of five panels, each containing a switch and 
‘an ammeter. The totalising ammeter and volt- 
meter, together with the cut-outs before mentioned, 
complete the present equipment. A new panel 
will be added to the switchboard when the plant is 
increased. 








THE BRITISH ASSOCIATION, 
(Continued from page 457.) 
THe MartHEematicaL aND Puysicat SEcTION. 

Section A, mathematical and physical science, 
was again so overburdened with papers at Liverpool 
that passing remarks as to the advisability of a sub- 
division were more than once heard in the section- 
room. There were 55 paperson the programme, three 
of which were not read, and the section met every 
morning at 10. On Saturday, a dies non for several 
sections, A has usually been sitting in two depart- 
ments ; this year that division took place on three 
days. Both departments found accommodation in 
University College in the physics theatre and the 
class-room, quite close to one another. The Presi- 
dent’s address was delivered in the arts theatre, 
which proved none too large for this purpose, nor 
for the discussion on cathode and Réntgen rays ; 
the gection was united on these two occasions. Sub- 
divisions are undoubtedly awkward. If one wishes 
to hear a particular paper, one has to remain in the 
respective section-room until its turn comes ; visits 
to other sections, though there may apparently be 
plenty of time, are risky. With one great physical 
section one is sure to have the eminent men pre- 
sent when an important paper is to be discussed. 
For this reason it is not at all to be regretted 
that the often-talked-of electrical section has 
not been created. Electrical matters of general 
scientific interest belong to Section A; de- 
scriptions of plants, constructive details, and 
statistics to G, mechanical science ; a special elec- 
trical section would meet with scanty support from 
either side probably. In a certain sense, the 
chief problems, cathode and Réntgen rays, which 
occupied Section A this year, were electrical ; but 
they did not require a forum of electricians. Sec- 
tion B, chemical science, labours under difficulties 
of this kind. Many of its most interesting papers 
belong to the borderland between physics and 
chemistry, which is, not inappropriately, still 
reckoned as a domain of physics ; practical memoirs 
of eminence, like Dr. L. Mond’s presidental ad- 
dress, are not often offered. Section B did not 
meet on Saturday nor on Wednesday, but was very 
busy on the other days ; 29 papers were read. The 
secretaries of B were again A. Harden (recorder) 
and C. A. Kohn; those of A, W. H. Heaton, 
J.L. Howard, A. Lodge (recorder), G. T. Walker, 
and W. Watson. Professor Oliver Lodge, a vice- 
president, had the pleasure of welcoming the 
physical section in his rooms; Dr. C. A. Kohn had 
the chemists in his lecture-hall. The papers, 
especially those of A, were on the whole of a 
very high standard. 

The addresses of the sectional presidents are, 
as a rule, delivered on Thursday, and copies 
can be obtained next morning. This year copies 
were not offered before Monday noon, because 
Professor Gaskell’s address on the ancestry of the 
vertebrata had not been given before that hour. 
The delay was all the more unnecessary, as, 
contrary to the usual practice, discussion of this 
address was especially invited. The list of visitors 
from abroad was not particularly long ; but the phy- 





tical and chemical cecticns were well represented 


by Professors Bamberger, of Vienna; Bedell, 
Ithaca, New York ; Bjerknes, Stockholm ; Chun- 
der Bose, Calcutta; Elster and Geitel, Wolfen- 
biittel ; Keeler, Alleghany City, Pa. ; Kohlrausch, 
Berlin ; Lenard, Aachen ; Liebreich, Berlin ; De 
la Rive, Geneva ; Max Wolf, Heidelberg. 


THE THEORY oF CATHODE AND RoENTGEN Rays. 


For his presidential address to Section A, Pro- 
fessor J. J. Thomson, F.R.S., had chosen the sub- 
ject which most members probably wished him to 
deal with. When the British Association, Professor 
Thomson began, had last met at Liverpool a quarter 
of a century ago, Clerk Maxwell had occupied the 
chair in Section A. His views were then almost 
without supporters ; to-day their opponents were 
fewer than their supporters then. In the hands of 
Hertz and others, Maxwell’s theory has led to the 
discovery of whole regions of phenomena previously 
undreamt of. Before pursuing his theme, Professor 
Thomson paid his tribute to Lord Kelvin, very 
appropriately, since it was the first meeting 
after Lord Kelvin’s jubilee, but bestowed, as usual, 
in words to which it must have been somewhat 
painful to Lord Kelvin to listen, and then referred 
to the teaching of science as one who unfortunately 
of late years had only had too many opportunities 
of judging, The standard was steadily rising, but he 
wished to utter a word of warning against the ten- 
dency of covering too much ground. We can increase 
the rate at which knowledge is acquired, but not 
proportionately quicken the rate at which it is 
assimilated. He would recommend a course of 
mechanics, progressing very slowly, making the stu- 
dents try innumerable experiments of the simplest 
and most inexpensive kind, and not attempt to 
embrace the whole range of mechanics, light, heat, 
&c., that figured in our school examinations. We 
must further not crush out enthusiasm. ‘‘The appa- 
ratus seldom, if ever, behaves as it ought; there 
are times when all the forces of nature, all the pro- 
perties of matter, seem to be fighting against us, 
when we appreciate Coutts Trotter’s saying that 
the doctrine of the constancy of nature could never 
have been discovered in a laboratory.” In order 
to preserve youthful enthusiasm in the students, 
and to prevent their weighing and measuring every 
aheaints quantity under the sun without any desire 
to have anything further to do with them, he would 
allow students to begin on some original line of re- 
search of a simple kind under the encouraging guid- 
ance of a teacher. These remarks met with warm 
approval, 

rofessor Thomson then passed to his main sub- 
ject, radiation under an electric discharge from 
a highly exhausted tube as manifested out- 
side that tube. He briefly stated what Le- 
nard had observed since 1893, that the 
cathode rays passing through the aluminium 
window produced phosphorescence on a screen 
suitably prepared, affected photographic plates, 
pee electrified bodies, and were themselves 
deflected by a magnet. Réntgen observed much 
more intense photographic action, and that his rays 
were not affected by a magnet, not refracted, and 
showed but little irregular reflection. Professor 
Thomson would distinguish three classes of these 
rays occurring in or near a vacuum tube traversed 
by an electric current, for the purpose of discussion 
simply without necessarily implying that the classes 
are really different in physical character: the 
cathode rays inside the tube, which are deflected by 
a magnet ; the Lenard rays outside the tube, like- 
wise deflected; the Réntgen rays, not deflected. 
Two views are held as to the nature of the cathode 
rays. One view is that they are particles of gas 
carrying charges of negative electricity, and moving 
with great velocities, which they have acquired as 
they travelled through the intense electric field 
which exists in the neighbourhood of the negative 
electrode. The phosphorescence of the glass is on 
this view produced by the impact of these rapidly 
moving charged particles, though whether it is pro- 
duced by the mechanical violence of the impact, or 
whether it is due to an electro-magnetic impulte pro- 
duced by the sudden reversal of the velocity of the 
particles—whether, in fact, to mechanical or to elec- 
trical causes, isan open question. The view explains 
the deflection of the cathode rays in a magnetic 
field, and has received strong confirmation from the 
results of an experiment made by Perrin—lately, 
said Professor Thomson ; the experiment was one 
of the first, as it was one of the best, called forth 





by Réntgen’s publication. Perrin placed inside 
the tube a cylindrical metal veecel with a emall 
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the specific inductive capacity of the medium 
consists of two parts, one due to the ether, the 
other due to the setting of the molecules along the 
lines of electric force. Professor Thomson explained 
Helmholtz’s curve. Let us assume an electromotive 
force of given amplitude acting on the Helmholtz 
mixture of molecules and ether. We start with a 
frequency of the external electromotive force less 
than that of the free molecular vibrations. ‘‘ As the 
period of the force approaches that of the molecules 
the effect of the force in pulling the molecules into 
line will increase ; thus the specific inductive capa- 
city, and therefore the refractive index, increases 
with the frequency of the external force ; the effect 
of the force on the orientation of molecules will be 
greatest when the period of the force coincides 
with that of the molecules. As long as the fre- 
quency of the force is less than that of the mole- 
cules the external field tends to make the molecules 
set so as to increase the specific inductive capacity 
of the mixture; as soon as the frequency of 
the force exceeds that of the molecules, the 
molecules, if there are no viscous forces, will 
all topple over and point so as to make the part of 
the specific inductive capacity due to the molecules 
of opposite sign to that due to the ether. Thus 
for frequencies greater than that of the molecules, 
the specific inductive capacity will be less than 
unity. When the frequency only slightly exceeds 
that of the molecules, the effect of the external 
field on the molecules is very great, so that if there 
are a considerable number of molecules, the nega- 
tive part of the inductive capacity due to the mole- 
cules may be greater than the positive part due to 
the ether, so that the specific inductive capacity of 
the mixture of molecules and ether would be nega- 
tive; no waves of this period could then travel 
through the medium, they would be totally reflected 
from the surface. As the frequency of the force 
gets greater and greater, its effect in making the 
molecules set will get less and less, but the waves 
will continue to be totally reflected until the nega- 
tive part of the specific inductive capacity due to 
the molecules is just equal to the positive part of 
the ether. Here the refractive index of the mix- 
ture is zero. As the frequency of the force in- 
creases, its effect on the molecules gets less and 
less, so that the specific inductive capacity continu- 
ally approaches that due to the ether alone, and 
practically coincides with it as soon as the fre- 
quency of the force is a considerable multiple of 
that of the molecules. In this case both the inductive 
capacity and the refractive index of the medium 
are the same as that of the ether, and there is con- 
sequently no refraction. Thus the absence of re- 
fraction, instead of being in contradiction of the 
Rontgen rays being a kind of light, is exactly 
what we should expect, if their wave length were 
exceedingly small.” 

It is clear that if the Roéntgen rays are light 
rays, their wave lengths are of an entirely different 
order to those of visible light. On the electro- 
magnetic theory of light, Professor Thomson con- 
tinued, we might expect two different types of 
vibration if we suppose that the atoms in the mole- 
cule of the vibrating substance carry electrical 
charges. One set of vibrations would be due to 
the oscillations of the bodies carrying the charges ; 
the other set due to the oscillations of the charges 
on these bodies. The wave lengths of the latter 
set would be commensurate with molecular dimen- 
sions. Can these be Réntgen vibrations? If so, 
we should expect them to be damped with such 
rapidity as to resemble electrical impulses rather 
than sustained vibrations. 

Professor Thomson then passed to the effects 
produced by the Réntgen rays, with which he dealt 
more fully in a subsequent paper contributed by 
himself and Mr. E. Rutherford. A gas transmit- 
ting these rays becomes a conductor of electri- 
city even after the rays have ceased to pass it. 
But another current of electricity destroys this 
property, and the gas, in fect, behaves like a very 
dilute electrolyte, which would cease to conduct 
when all the mulecules have been electrolysed. 
The current which a Réntgenised gas transmits is 
at first proportional to the electromotive force, but 
soon becomes almost constant, increasing very little 
with a further augmentation of the electromotive 
force. Various gases do not by any means show 
the same conductibility under these circumstances ; 
the halogens and their compounds, sulphur com- 
pounds and mercury vapour are among the best 
conductors in this sense. These bodies are ele- 
ments, or compounds of elements, which have in 





comparison to their valencies very high refractive 
indices. It is very remarkable that a thin layer of 
gas does not conduct nearly so well, that is to say, 
offers a greater resistance than athicker layer. But 
there are many analogous phenomena ; Professor 
Liebreich’s observations, to be mentioned lower 
down, are probably among them. Electrical con- 
duction is a process which requires considerable 
space—space large enough to inclose a very large 
number of molecules. Koller has found that 
resistance determinations of petroleum, turpentine, 
and water, when determined from experiments with 
very thin layers of these substances, give much 
higher values than when derived from experiments 
made with thicker layers. Metals must apparently 
be of appreciable dimensions to conduct. If the 
electro-magnetic theory of light is true, the 
scattering of light by small particles should 
depend upon the conductibility of those particles. 
When they are non-conductors of electricity, 
theory and experiment concur in showing that 
the direction of complete polarisation of the 
scattered light is at right angles to the in- 
cident light; for conducting particles the angle 
should be 60 deg., but Threlfall has found that gold 
particles also polarised at 90 deg. The finely 
divided gold would, hence, behave like a non-con- 
ductor of electricity. Whether very thin layers of 
electrolytes display a similar anomaly has not yet 
been established. The question is all the more im- 
portant as, according to the modern theories, elec- 
trolytic conduction takes place by means of the 
ion, which is of a simpler structure than the mole- 
cule. 

Professor Thomson’s final point has the most 
direct connection with the problem, although it 
was introduced by an apparently aside reference to 
Oliver Lodge’s heroic attempts to settle whether a 
solid body in motion does set in motion the ether at 
an appreciable distance from it. It seems proved 
that there is no such effect, that is to say, if the 
ether is disturbed at all, it is not a disturbance like 
that of a fluid through which a solid is passing, but 
more analogous to what takes place when wire 
netting is moved. The fluid may be carried away 
with the netting, but only to distances com- 
parable with the diameter of the wire and not 
with the dimensions of the piece of netting. 
The electro - magnetic theory of light does not 
exclude the possibility that mechanical forces may 
set the ether in vibration, but its equations presume 
the ether to be at rest, and the discussion of the 
transmission of electro-magnetic vibrations requires 
a knowledge of the constitution of the ether which 
we do not possess. We assume that electro- 
magnetic waves do not move the ether; if we do 
not make this assumption, we have too many un- 
known quantities to deal with. But it is all the 
more essential for this reason to ascertain whether 
there is any motion of the ether ina varying electro- 
magnetic field. At the Cavendish laboratory no 
traces of such movements have been observed when 
experimenting with electric vibrators, using the 
spark as a source of light, and Lodge’s interference 
arrangement. The movement would, if it exist at 
all, be oscillatory, and could only be detected with 
the help of a heavily damped vibrator ; but as yet 
all experiments have been negative. Nor could 
Professor Thomson discover any evidence of ether 
movements in the neighbourhood of a Réntgen 
tube ; Threlfall has not been successful either. ‘‘ If 
the ether does move, the velocity of transmission of 
electrical vibrations, and therefore of light, will 
be affected by a steady magnetic field. Such a 
field, even if containing nothing but ether, will 
behave towards light like a crystal, and the velocity 
of propagation will depend upon the direction of 
the rays.” 

The masterly address seemed to charm Lord 
Kelvin, who proposed the vote of thanks, as much 
as the crowded meeting. In seconding the vote, 
Professor O. Lodge remarked that, if we were 
biologists, we should divide into several sections ; 
now we could hear, though not always understand 
one another. As to science teaching, he would like 
elementary courses of electricity and magnetism as 
well, because the student who has a general notion 
of mechanical terms at any rate, is in no way ac- 
quainted with the rudiments of electricity. 


ELEctRICAL CoNDUCTION THROUGH GASES 
Exposep to Rorntcen Rays. 
This is the paper by Messrs. J. J. Thomson and E. 
Rutherford already referred to. It was read during 
the great discussion on Réntgen rays which united 





Sections A and B for some hours, and which oo. 
cupied A for two days. The time was well spent; 
some of the work published on these rays has been 
rather cheap, to speak plainly ; nothing was heard 


of that. Thomson and Rutherford blow air from 
a gasometer through an aluminium vessel, The 
Réntgenised air could be filtered, heated, &c.; an 
electrometer was inserted in the eecape pipe. 
Large bulbs were used for producing the Réntgen 
rays to obtain a constant rate for several hours ; 
if a bulb once fails, it may as well be discarded. 
The réntgenised gas conducted electricity even if 
heated to red glow, or strained through muslin or 
wire gauze ; bubbling through water and filtering 
through glass wool (care had to be taken to main- 
tain the air current) stopped the conductivity. A 
small electric current sent through the gas dimi- 
nished the conductivity ; a strong current stopped it. 
The rays thus seem to produce the structure, and 
ordinary electric currents to destroy the structure, 
which impart conductivity to the gas. The current 
through the rontgenised gas is at first proportional 
to the electromotive force ; after a while no further 
increase of this electromotive force produces a 
further rise in the current. The extraordinary 
fact already alluded to is that the current increases 
with the distance between the electrodes, that is, 
the greater the resistance, the greater the resulting 
current. This holds for electrode plates of 2 in. or 
3 in., and for distances up to 8 millimetres (} in.) ; 
an empirical formula agrees well with the experi- 
ments, the distance appearing in the denominator 
of a negative fraction. A very fine layer of gas 
practically allows no current to pass. Professor 
Thomson assumes that the rontgenised gas mole- 
cules or ions may, to a very slight degree, one- 
three-billionth, perhaps, be transformed into con- 
ductors. The very fine glass wool and liquids 
strain these conducting particles off, which coarse 
muslin, &c., cannot do. The velocity of those ions 
would be comparable with the diffusion rate of 
single molecules; it proved 1 millimetre or less 
for a potential fall of 1 volt per centimetre. 
Dense gases are in this sense good conductors; 
thus chlorine, iodine, and sulphuretted hydrogen 
are better than oxygen, and their compounds 
are also good conductors, provided the currents 
are large enough to saturate the gas. For small 
electromotive forces the rate of leakage through 
hydrogen is more rapid than through air; for 
larger forces the opposite applies, because the 
resulting current depends upon the number of con- 
ductions and the motion of the molecules. Mercury 
vapour, in the ordinary sense a very bad conductor 
of electricity, turns out remarkably good in this 
respect. 

Lord Kelvin drew attention to the extra insulat- 
ing strength of very thin layers. Professor Ayrton 
referred to the similar paradox observed in arc 
lamps on a constant potential circuit. When start- 
ing with a long arc we approach the carbons more 
and more, the resistance finally seems to become 
infinite and no current will pass. 


LENARD AND RoentcEn Rays. 


Professor Lenard, of Aachen, met with an 
ovation which did not in the least affect the modest 
tone of his remarkably lucid address. Apologising 
in German for his inability to express himself in 
fluent English, he yet reverted to his own language 
—he was born in Pressburg, but educated in Ger- 
many—only in his concluding words : ‘‘ 1 am aware 
that we shall have to reform our ideas about the 
ether if we wish to regard the cathode rays as ether 
phenomena ; but we know very little about the 
ether.” These words were perhaps not generally 
understood ; it isa pity that no opportunity was 
afterwards given to him to reply to his critics. 
He had no new facts to announce, but his résumé 
showed a masterly grasp of his subject. Nobody 
could find fault with his English. Lenard was 
the first who studied the phenomena of cathode 
rays, produced in one tube, outside in 4 second 
tube, separated from the first by an aluminum 
plate, the window, in which the rarefaction may be 
carried so far that cathode rays could no longer be 
generated in it. We summarised these researches 
in our report of the Oxford meeting,* where 
Lenard’s work was referred to. Ordinary air soon 
stops the rays; in rarefied media they penetrate 
to a depth of several metres. The rays which 
strike the window normally emerge in all direc- 
tions. A magnet deflects the rays, and this de- 





* See ENGINEERING, vol. lviiii., page 381. 
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flection becomes apparent as soon as with sufficient 
rarefaction, a distinct beam has been obtained 3, airis 
so turbid that no beam can be observed ; it is the 
same as With light in milk. The magnitude of the 
magnetic deflection is the same for the cathode rays 
jnside, and the Lenard rays outside. For the 
Lenard rays, it is independent of other circum- 
stances, and would probably prove to be the same 
in air and a vacuum, if we could study it in the 
former. The magnetic deflection corresponds to 
the refraction of light ; the greater the deflection, 
the greater the absorption, and the more would 
matter be turbid to the rays. The more rarefied 
the medium, the less the cathode rays are deflected. 
Lenard insisted that he had not been deceived by 
Réntgen rays, which require a higher rarefaction 
than he had usually employed. The fact that the 
deflection becomes less and less with higher rare- 
faction leads him to conclude that there is no differ- 
ence in principle between cathode and Réntgen 
rays, that neither can be material phenomena 
(streams of electrified particles), which, like sound, 
would increase in intensity with the density of the 
medium, but that there are different rays of different 
magnetic deflectibility, the Rontgen rays not being 
deflected, and that they are all due to some process 
in the ether. 

Sir George Stokes could not adopt Lenard’s con- 
clusions, nor did, in fact, any speaker, with the ex- 
ception of Professors Bjerknes, Elster, and Geitel. 
Sir George has not himself experimented. That 
the cathode rays which impinge on one side of the 
aluminium give rise to other rays on the other side 
of the window does not prove any passing of rays 
through the metal. In an electrolytic copper cell, 
copper ions are dissolved from the one side of the 
copper plate, and deposited on the other ; they do 
not pass through the plate. The discharge pheno- 
mena in vacuum bulbs seem to be of an analogous 
nature. Cathode rays, negatively charged particles 
of gas, occluded air, and probably of disintegrated 
electrode, strike the aluminium and give rise to 
the Réntgen rays, which Sir George regards as 
quite distinct, ethereal. Butthe Réntgen rays are 
not due to harmonic and periodic vibrations of high 
frequency, but to non-periodic impulses, longitu- 
dinal or transverse, repeated at each impact. If the 
thickness of the disturbed shell is very small, we 
need not have any diffraction ; that Rontgen rays had 
no appreciable diffraction nor refraction had been 
already established.* Such disturbances would be 
very narrow, and it appears difficult to account for the 
intensity of their visible effects ; that difficulty Sir 
George overcomes by the assumption of continuous 
rapid successions of impulses from an immense 
number of molecules, which would in their projec- 
tion encounter one another. Non-periodic dis- 
turbances would possibly also account for photo- 
graphy by means of Le Bon’s dark light, the light 
of a paraffin lamp penetrating metals, and Becque- 
rel’s radiations of uranium and its salts. This isa 
very modest summary of Sir George’s remarks ; he 
spoke for over an hour. We get an idea of his 
non-periodic waves if we image periodic impulses 
applied to one end of a suspended chain; they 
travel down in transversal oscillations, and produce 
non-periodic jerks in the free end. 

Professor Fitzgerald attacked the analogy that 
Hertz had thought to discover between the Hall 
effect and the magnetic deflectibility of cathode 
rays. Instead of supporting the ethereal theory, 
this analogy would militate against it, since there 
was no Hall effect without matter. Hertz had 
observed that cathode rays were deflected by a 
magnet, but did not in their turn act upon a magnet. 
The reaction would in any case be exceedingly 
small, and if we remembered that there would be a 
return stream of molecules outside the tube in the 
opposite direction, we could not expect any effect. 
X-rays seemed to be mixed up in Lenard’s obser- 
vations, 

Professor 8. P. Thompson, F.R.S8., had two 
papers, 


CaTHobE, X, AND BgecQuEREL Rays; AND 
Hyprr-PHOSPHORESCENCE, 
which, although both fairly long, may here be sum- 
marised together, as they cover the same ground. 
In the bulb, Fig. 1, in which the cathode rays are 
focussed on the anti-cathode A placed at an angle 
of 45 deg., the author seals two aluminium wires 
B, B, which can separately be electrified through 
platinum leads from without, or by connection 





* Comptes Rendus, vol. 122, pages 775 and 1197; vol. | 
213, page 43. 





with the electrodes. With moderate exhaustions 
the cathode rays appear and throw line shadows of 
the two wires on the bulb; the shadows can be 
shifted sideways by a magnet, and the shadows con- 
tract when the wires are electrified positively, and 
expand, when negatively. At high exhaustion the 
invisible-X rays mark the shadows outside on the 
screen ; a magnet is now without influence, except 


SCREEN 








(3723.4.) 


that the magnet shifts the hot point on the anti- 
cathode. But this is the curious novelty : at an 
intermediate stage both sets of shadows can be 
observed simultaneously on the inside wall of the 
bulb and on the screen, and the latter remain 
unaltered in shape and position during the time 
that the former are being distorted or deflected by 
electrostatic or magnetic influences. 

By hyper - phosphorescent bodies, Professor 
Thompson understands the substances which, after 
due stimulus, exhibit a persistent emission of in- 
visible rays not included in the hitherto recognised 
spectrum. His experiments date from the earliest 
days of the Réntgen rays, when he wished to 
shorten the time of exposure, in conjunction with 
his assistant, Miles Walker. Paper sheets were 
coated with many fluorescent materials and placed 
above or below the sensitive plate, with the fluor- 
escent surface near the film or away from it. It 
turned out that calcium suphide particularly 
fogged the plate weeks after the exposure to light. 
Then came Henry’s observation*—a revived idea 
—that painting the glass side of the plate with 
artificial zinc sulphide increased the intensity 
of the image, and that such painting seemed to 
make bodies opaque to X-rays less opaque; and 
Becquerel’s researches on the radiation from 
uranium salts, which Thompson followed up. 
Photographic action takes place through aluminium 
behind portions where uranium nitrate or uranium 
ammonium fluoride are spread. As the salts of 
metals with high atomic weights—platinum 194, 
uranium 239 (the highest known)—show the 
strongest fluorescence, and as the absorption of 
X rays increases with the atomic weight, it occurred 
to Thompson that those metals should also be good 
emitters of these rays or anti-cathodes for them. 
This proved quite correct ; uranium makes a better 
anti-cathode than the usually employed platinum. 
A good many substances were tried as anti-cathodes 
—calcspar, gems, glasses, apatite tourmaline, 
metals, &c.; and the important observation was 
made, by him and others, that with various anti- 
cathodes, and also various exhaustion, the trans- 
parency of certain bodies, such as flesh and bone, 
varied. By these means it has become possible to 
photograph, e.g., a bullet and part of the brain 
behind the thick skull bones. The Becquerel rays 
resemble Réntgen rays, pass through aluminium, 
can be reflected, refracted, and polarised, and are 
probably ultra-violet light of an exceedingly high 
order. The luminescence of Eilar Wiedemann and 
G. C. Schmidt is again a similar, but not identical, 
phenomenon. Professor Thompson had compiled a 
Table explaining the differences. Rubies glow 
under direct cathode light, not under X-rays; the 
light of an arc lamp passes through pine wood, but 
is stopped by 0.5 millimetre of aluminium ; sunlight 
behaves similarly ; phosphorus gave a slight photo- 
graphic action through a screen after two days. 

Dr. Dawson Turner mentioned in the discussion 
that glow-worms probably send out some radiation, 
even when we do not perceive any glow ; when ex- 
perimented with they would not glow, however, 
nor cloud the photographic plate covered with 
paper, &c., over which they were crawling ; but 
there was a photographic trail, where they escaped. 
Professor Thompson suggested that their eyes, 
which have no lens, might be constructed for hyper- 
phosphorescence. 





* Comptes Rendus, vol. 122, page 312, According to 
Troost, Comptes Rendus, vol. 122, page 564, artificial 
blende expcsed to sunlight gives X-rays as well as a 
vacuum tube, 








Sir George Stokes returned to his theory, and 
stated that the Lenard rays might start outside ~ 
with less velocity than the rays falling on the alumi- 
nium window inside. Professor Lenard doubted 
this ; the magnetic deflection was the same inside 
and outside, but he had not tried two magnets like 
two prisms behind one another. 

A most important contribution to the debate was 
made, with all reserve, because without special 
authority, by Professor V. Bjerknes, now of Stock- 
holm, son of Professor Bjerknes, of Christiania, 
whose charming and most instructive hydrodynamic 
researches on pulsations and attractions we described 
in 1885.* Professor V. Bjerknes has not himself 
worked in this field, but had seen a striking experi- 
ment of Professor Birkeland’s of Christiania, who 
has done splendid work on the distortion of cathode 
shadows in strong magnetic fields.+ Birkeland let 
the cathode rays in a pear-shaped bulb pass through 
a slit in an aluminium screen, and then deflected 
them by a magnet on to the flyorescent wall of the 
tube. A distinct ‘‘ spectrum ” was seen, consisting 
of three or four bright lines, which increased to 40 
at higher rarefaction, and which shifted. Bjerknes 
was very guarded, naturally, as no paper has been 
published yet by Birkeland ; but what he did say 
made a distinct impression upon the advocates of 
molecular bombardments. One can conceive an 
explanation if the cathode rays are ethereal pheno- 
mena ; but line spectra from a stream of molecules 
are hard to grasp. ; 

We may perhaps alzo mention, in connection 
with the many different radiations which Professor 
Thompson compared, that Hiidicke,t trying to 
make the Rontgen rays serviceable in metallurgical 
tests, was baffled on the start by finding that black 
paper is by no means opaque to the dark rays ema- 
nating from hot iron. 


SENSITISED Paper anp X Rays, 


A paper on this subject by Mr. H. H. F. Hays- 
man, communicated in abstract by one of the secre- 
taries, states that he tried packets of sensitised and 
other papers, and alsoemulsion prisms. With the 
latter he obtained no results; the bromide films 
were, when browned by light, as transparent as 
before ; the chloride films became so by browning. 


RoENTGEN Rays AND GLass AND PoRCcELAIN. 

Professor Riicker, F.R.S., and Mr. W. Watson 
find that china not containing phosphates (bone ash) 
is almost as transparent to X-rays as glass. The 
object was placed in the path of the rays in thick- 
nesses up to 5 millimetres, the fluorescence then 
produced on a screen being compared to a standard 
light by the colour-patch photometric method. 
The influence of phosphates was expected from the 
relative opacity of our bones. The researches 
may lead to results interesting to collectors of 
china and to chemists. It was noticed during the 
experiments that fatigued bulbs of too low resiat- 
ance may be restored by coating the outside with 
tinfoil, just as too high a resistance can be cured by 
heating the bulb. 


Tue Duration or X Rapration at Eacu Spark. 


Dr. Trouton rotates a toothed zinc wheel be- 
tween the radiating tube and a sensitive photo- 
graphic plate; one spark passed each time. The 
duration is calculated from the dimness of the 
outline of the wheel, and seems to vary between 
aid sec. and a0 sec., sometimes in a rather erratic 
fashion ; the kind of plate and other things may be 
of influence. 

(To be continued.) 





Exxcrric Locomotives at New YorkK.—The Manhattan 
Railway Company of New York is building an electric 
locomotive which it proposes to run experimentally on 
the branch of the elevated railway system extending | boos 
the Long Island City Ferry through Thirty-fourth- 
street to Third-avenue. The engine, which is being built 
at the company’s machine shops at Ninety-eighth-street 
and Third-avenue, will be equipped with the Electric 
Storage Battery Company’s system. Ib is to be of the 
same size as the steam engines now used on the elevated 
lines. Its battery will be replenished from a third rail, 
which will be constantly charged with electricity by the 
New York Electrical ag, yy Company, whose plant 
at 572, First-avenue, has been connected with the ele- 
vated railroad spur in East Thirty-fourth-street. The 
battery is a stationary and permanent part of the loco- 
motive, and is not removed for charging. 





* See ENGINEERING, vol. xxxix., pages 804, 351, 413, 
and 543 ; and vol. xlviii., page 283. 

t Elektroteknisk Tidsskrift, April 20, 1896, 

t Stahl und Eisen, September 1, 1896, 
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TORPEDO-BOAT 
CONSTRUCTED FOR THE CHILIAN GOVERNMENT 


DESTROYER 


BY MESSRS. 


“CAPITAN ORELLA.” 
LAIRD BROTHERS, BIRKENHEAD. 








CARRIAGES FOR LOCAL PASSENGER 
TRAFFIC ; DUTCH CENTRAL RAILWAY. 


WitH a view to the eventual working of the newly 
established Utrecht Local Railway, Utrecht-Baarn, 
the Dutch Central Railway Company at Utrecht re- 
solved to use new local passenger carriages, with a 
passage in the middle, on its line Utrecht-Amersfoort, 
which application has caused an increase of travellers. 
The carriages used for this purpose have been built in 
the works of the company. 

The carriages, which we illustrate on pages 488 
and 489, are entirely built of teak, the carriage body 
having a length of 10.010 metres (32 ft. 10 in.) and 
a breadth of 3.150 metres (10 ft. 4in.). The full length 
of the carriage, including the balconies, is, measured 
over buffers, 14.878 metres (48 ft. 10 in.) 

The carriages are lighted by gas and heated by 
steam. The construction of the steam heating appa- 
ratus is the same as that of all other passenger car- 
riagee of the Dutch Central Railway Company, and 
consist of a double pipe, connected with the steam 
pipe underneath the footplates between the seats as 
shown in Figs. ] and 5, and also with the pipes under- 
neath the seats. The latter are put in action by open- 
ing a cock at each side of the carriage when the 
state of the weather renders this additional heating 
power desirable. 

The wiadows, which are made of plate-glass and 
framed in copper, are arranged in pairs, and are 
each 60 by 90 centimetres (23.6 in. by 355 in.) 
Above these windows there are placed oval panes of 
yellow frosted glass, the colour of which imparts a 
pleasant aspect to the whole of the inside of the 
carriage. 

The second-class carriages (see Figs. 1 to 4) are 
trimmed with lincrusta, inclosed in frames of teak, 
and the fauteuils, covered with crown plush, are, like 
the whole carriage, made of Djati teakwood from the 
Dutch possessions. Each second-class carriage con- 


sists of two parts, each of them containing seats for 
16 persons ; between these parts there is a compart- 
ment for luggage, and also a receptacle for the post. 
The third-class carriages (see Figs. 5 to 7), having 
seven compartments, contain seats for 70 persons. 
At the ends of both classes of carriage there are plat- 
forms, giving room for at least 15 persons, two of 








whom can make use of the seats provided thereon. 
The wheelbase is 8.500 metres (27 ft. 11 in.), whilst 
the axle-boxes can shift endwise and sideways in the 
guide-plate, and the middle axle can shift laterally in 
the bearings. 





TORPEDO-BOAT DESTROYER ‘‘ CAPITAN 
ORELLA.” 

On the present page we give an illustration of one 
of the many torpedo boat destroyers which have been 
built of late by Messrs. Laird Brothers, of Birkenhead, 
for various Governments. The Capitan Orella is one 
of four similar vessels which have been ordered by the 
Chilian Government, and is similar in design to the 
10 vessels of the Quail class which Messrs. Laird have 
now in hand for our own Navy. The vessels are 
213 ft. in length, 21 ft. 6 in. wide, and 12 ft. 9 in. 
deep. The machinery is, in general design, similar 
to that placed in vessels of this class, with which 
our readers are familiar. | Water-tube boilers are, 
of course, used, this firm having adopted a modi- 
fication of the Normand type. The official speed 
trial was made on the Clyde on the 30th of 
last month, and was entirely satisfactory. The 
guaranteed speed was 30 knots; but, without undue 
forcing, the engires running at a speed of 360 revolu- 
tions, a speed of 30.25 knots was obtained for the three 
hours’ trial. The mean speed during the six runs on 
the mile was somewhat below this, being 30.18 knots. 
The horse-power was 6200, certainly a most surprising 
—— even in the present day, when the total 

isplacement is taken into account. 4 

Messrs. Laird Brothers have done so much good 
work in high-speed vessels of this class that it may be 
of interest to our readers if we take the opportunity 
presented by the publication of the picture of one of 
their most recent boats, of giving a brief list of their 
vessels which have preceded her and are now in hand. 

The immediate parents of the 30-knot destroyers 
Messrs. Laird are building were the five 27-knot boats 
Ferret, Lynx, Banshee, Contest, and Dragon, but their 
most remote ancestor may be said to be the Rattle- 
snake, built in 1887; a vessel that certainly deserves 
to be marked as of historical importance. She was 
200 ft. long and 23 ft. wide by 11 ft. deep, so that as 
far as dimensions are concerned she was the first 














It is true she did not reach the 


of the destroyers. 
wonderfully high speed that is now attained, but nine 
years ago the water-tube boiler was not established, as 
it now is, so that it was not possible to get over 6000 
horse-power engines and boilers within limits of the 


displacement possible on the dimensions. The Rattle- 
snake’s speed was, however, high, 20 knots, Two years 
later the historic Chilian vessels Almirante Lynch 
and Almirante Condell were built by the Birkenhead 
firm. They were larger boats, 230 ft. long, 27 ft. 6 in. 
wide, by 14 ft. deep, and were given half a knot more 
speed. The Espora and Rosales followed in 1890. 
They were the same length and speed as the Rattle- 
snake, but 2 ft. wider and 1 ft. 8 in. deeper. Other 
vessels of the same type built about this period by the 
same firm were H.M.SS. Onyx and Renard, about the 
same dimensions and 19 knots. The Patria, built for 
the Argentine Republic, was larger still, being 250 ft. 
long, 31 ft. 6 in. wide, by 15 ft. 6 in, deep, and had a 
speed of 20} knots. Finally, this year, we have the 
Almirante Simpson, 230 ft. long by 27 ft. 6 in. wide 
and 14 ft. deep, her speed being 21 knots. 

All these vessels are developments of the Rattle- 
snake in the direction of torpedo gunboats, and are not 
of the ‘‘destroyer” class, the Patria, for instance, 
being over 1000 tons displacement, and therefore a 
veritable sea-keeping steamship, whilst the destroyers 
are hardly more hw enlarged boats. The class, 
however, is interesting, as out of it came the ‘“‘de- 
stroyers”” which are capable of taking the place of the 
‘« catchers,” a name soon dropped, because the vessels 
were not fast enough to catch their intended prey. 

With the Ferret and her sisters, however, we come 
to craft able both to catch and destroy the pestilential 
torpedo-boat. When the British Admiralty deter- 
mined wisely to have a class of vessels really suitable 
for the work of meeting first-class torpedo-boats, of 
which foreign countries were accumulating considera- 
able numbers, there were three firms to which they 
naturally turned—Thornycroft’s, Yarrow’s, and Laird’s. 
The first two because of their unbroken success with 
torpedo-boats, and the last named chiefly because of 
their admirable record with the larger class of whicli 
the Rattlesnake was the prototype; the destroyer 
being a compromise between the torpedo gunboat 
and the first-class torpedo-boat, although there 
was undoubtedly more of the latter than the 
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plants have each an output of 3416 amperes at 120 
volts, or 410 kilowatts; they work with steam at 
150 lb., and exhaust into jet condensers. 

The steam turbine is of the multiple compound 
type, with the flow of steam parallel to the axis, and 
contains in all 80 rows of moving blades and the same 
nuinber of rows of fixed guide blades. These turbines 
are designed for a ratio of expansion of 200-fold, and 
to work with extreme economy of steam, the guarantee 
by the makers being 15 lb. of superheated steam per 
electrical horse-power per hour. 

The dynamo shaft is directly coupled to the motor 
shaft by a square sleeve coupling, and carries two 
armatures of the ring type, each for 1708 amperes, 
working in parallel on to the terminal bars ; there are 
36 sections in each commutator, and the same number 
of convolutions on each armature; eight massive 
brushes collect the current from each commutator. 
Separate magnets of wrought iron are provided for 
each armatore, allowing of easy adjustment by the 
yokes for equalising the current between the arma- 
tures. The magnet coils are shunt wound, and the 
magnetising current is a’ 20 amperes or under 
.6 per cent. of the output. The speed of revolution is 
3000 per minute. 

The lubrication is maintained by an oil pump, 
worked from the engine, and the oil is passed through 
a coil surrounded with water, on its way to the 
bearings. A double-beat valve, worked on Messrs. 
C. A. Parsons and Co.’s system, for admitting the 
steam in puffs, is electrically controlled by a shunt 
solenoid from the terminals of the machine, the vari- 
able motion of the valve being obtained from the com- 
pound motion derived from an eccentric worked by 
worm and wheel from the engine shaft, and the shunt 
solenoid through a compounding lever; the gear is 
very simple and easily controlled, and maintains the 
electrical pressure with unusual steadiness. A safety 
or excess speed governor is also provided of the usual 
centrifugal type, as an additional precaution against 
excess of speed. 

The bearings are of Messrs, C. A. Parsons and 
Co.’s oil-cushioned type, and the bearing surfaces are 
gun-metal or steel. 

The turbines were designed to work with super- 
heated steam, the superheaters to be heated by the 
waste gases from the caustic pots, but so far these have 
not been fitted. Ee 

The condenser plant, provided by the same con- 
tractors, is in duplicate, one to each turbo-electric 
generator. Each plant bas two compound air pumps, 
with cylinders 8 in. and 18 in. in diameter and 9 in. 
stroke, placed above, and a separate water pump on 
the same rod, with plunger 14 in. in diameter, is placed 
below for receiving the injection water. The pumps 
are connected by return rods to the crossheads of a 
compound condensing engine, cylinders of 8} in. and 
144 in. diameter; the feed pumps are also worked 
from the same crossheads, The vacuum obtained is 
“a 29 in., with an injection volume of 40 times the 
feed, 

The total weight of each plant, consisting of steam 
turbine and dynamo, is 14 tons, and the weight of each 
double armature complete is 30 cwt. 

We shall in a subsequent issue illustrate and de- 
scribe one of Messrs. Parsons and Co,’s 350-kilowatt 
turbo-alternators, 





NOTES FROM THE NORTH. 
* GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was very quiet in 
the pig-iron warrant market last Thursday forenoon, when 
the turnover was not more than 10,000 tons. Prices were 
firmer, the advance ranging from 4d. to 2d. per ton. The 
market closed firm in the afternoon, Scotch making 
another 4d. of advance, and hematite iron 1d. per ton. 
Again other 10,000 tons changed hands, and the respec- 
tive settlement prices were as follow : Scotch iron, 463, 44d. 
per ton; Cleveland, 38s. 44d. ; Cumberland and Middles- 
brough hematite iron, 47e. 44d. and 45s. 6d. per ton. 
A fair amount of business was done on Friday forenoon. 
Prices were very steady, and at the close Scotch iron 
was up 4d. and hematite iron 1d. per ton. Continued 
firmness was the rule of the market in the after- 
noon, when another 4d. per ton of advance was 
made both by Scotch and by hematite iron. Over 
the day the sales amounted to about 25,000 tons. The 
closing settlement prices were 46. 44d., 383. 6d., 47s. 6d., 
and 453. 6d. per ton respectively. Business was very 
quiet on Monday afternoon, and the tone was dull, 
Scotch was steady, but hemutite iron declined in price 
1d. per ton. Some 20,000 tons were dealt in. The market 
was fairly active in the afternoon, and there was a good 
undertone. Scotch iron remained unchanged in price, 
but other sorts gained each 4d. per ton, the settlement 
prices at the close being 46s. 44d., 38s. 6d., 47s. 6d., and 
453. 6d. Very little business was done in the war- 
rant market on Tuesday forenoon, but the tone was 
very firm, owing to the indis 
part with their warrants. Scotch iron rose 3d. per ton, 
and Cleveland and hematite iron each 2d. per ton. About 
15,000 tons of iron changed hands. The market continued 
strong in the afternoon, when prices advanced about 
another penny per ton all round. There were sales 
amounting to upwards of 20,000 tons, and the settlement 
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prices at the close were 46s. 9d., 38s, 9d., 47s. 9d., and 
45s, 104d. per ton respectively. There was a good tone in 
the market this forenoon, when some 20,000 tons of iron 
changed hands, but there were buvers for more about. 
Prices rose 14d. to 2}d. per ton. The afternoon market 
was excited, and the sales amounted to 35,000 tons, 
prices rising fd. per ton for Scotch, 4d. for Cleveland 
iron, and 7d. for hematite iron. The settlement 
prices at the close were, respectively, 47s. O4d., 
393., 48s. 44d, and 46s. 44d. per ton. The follow- 
ing are current quotations for several special brands of 
No. 1 makers’ iron: Clyde, 493. per ton; Gartsherrie, 
Summerlee, and Calder, 50a.; Coltness, 52s. 6d.—the 
foregoing all shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan), 503. ; Shotts rs at Leith), 51s. 6d. ; 
Carron (shipped at Grangemouth), 52s. per ton. here 
are now 77 blast-furnaces in actual operation, as compared 
with 74 at the same time last year. Six of them are 
making basic iron, 31 are working on hematite ironstone, 
and 40 are making ordinary iron. It is interesting to 
note that there are now 11 more furnaces making 
hematite iron than there were a year ago. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 4546 tons, against 5652 tons in the 
corresponding week of last year. They included 230 
tons for Canada, 100 tons for India, 587 tons for 
Australia, 870 tons for Germany, 365 tens for Holland, 
210 tons for China and Japan, smaller quantities for other 
countries, and 1649 tons coastwise. Up to the end of last 
week the total shipments for the year 1896 amounted to 
232,446 tons, whereas last year’s shipments over the 
same period reached a total of 250,860 tons. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 363,364 tons yesterday after- 
noon, as compared with 363,364 tons yesterday week, 
thus showing no change for the past week. Very 
marked attention is being directed to the fact that the 
stocks in the warrant stores remain so very steady, no 
increases having been made for a considerable time. The 
stocks of hematite iron in the stores are now decreasing 
at a satisfactory rate; the makers themselves are well 
sold, and have practically no stocks in hand. There is a 
decided feeling in some quarters that the time has arrived 
for the price of pig iron to take an upward movement, and 
the various circumstances by which the market is affected 
are compared with those which preceded the advance of 
prices in 1889, when a rise was made in a few weeks from 
46s. to 653. per ton for mixed number warrants. A con- 
fident expectation exists here and there that ere many 
months pass by there will be a similar phenomenal rise 
in the price of warrants, 


Finished Iron and Steel.—In the malleable iron trade 
there is an active condition of things prevailing, some of 
the rolling mills having before them as much work as 
will keep them running for a numberof months. In con- 
sequence of a number of new shipbuilding orders haviog 
been placed within the past few weeks, there is a still better 
outlook in the steel trade of Lanarkshire and Ayrshire. 
Prices of finished iron and steel remain decidedly firm. 
Ship-plates are quoted to-day at 5/. 2s, 6d. per ton. There 
is a movement in progress for the formation of a wages 
board in Scotland for the settlement of all difficulties as 
to wages in the iron and steel trades. Both employers 
and workmen through their delegates seem to be resolved 
on bringing such an institution into existence, one that 
shall be quite independent of the Conciliation and Arbi- 
tration Board which has existed for so many years in the 
North of England. It is said that this movement will 
be, or is being, accompanied, on the part of the work- 
men, by an effort to get the wages raised, and some of 
the employers have made up their minds that an advance 
will have to be conceded before many weeks go past. 


Glasgow Copper Market.—In the copper market on 
Thursday forenoon one lot changed hands, the price 
rising 23. 6d. per ton. No business was done in the after- 
noon, when the quotations advanced other 3s, 9d. per ton. 
Several lots were sold. on Friday forenoon, and the price 
fell 6s, 3d. per ton. Prices remained unchanged in the 
afternoon. The day’s turnover amounted to 200 tons. 
On Monday forenoon 50 tons were dealt in, and the price 
made 1s. 3d. per ton at 47/. 11s, 3d. three months sellers. 
In the afternoon 25 tons were sold, and the forenoon’s 
recovery was lost. There wasno change yesterday forenoon 
in the actual condition of things. One lot of 25 tons 
changed hands, and a similar quantity was disposed of in 
the afternoon, when the price declined 3s. 9d. per ton. 
Only one lot of copper was sold this forenoon, and the 
price made 3s. 9d. per ton. In the afternoon 25 tons 
changed hands, and the price gave way 1s. 3d. per ton. 


Alarming Subsidence at Dumbarton.—On Monday fore- 
noon ® most alarming subsidence of ground into the 
River Leven took place at Dumbarton. Abt first some 
persons thought that an earthquake had been at work, 
but subsidences of land at or near the same place have 
taken place on former occasions, one of them about 40 
years ago. On this occasion fully two acres of ground at 
the ‘‘ Old Woodyard ” have slipped into the Leven to the 
depth of an average of about 10 ft., the channel of the 
river being completely blocked. To the Denny trustees 
this landslip means a loss of at least 5000/., for piling the 
pooper river frontage, filling up the collapsed ground, and 
replacing the buildings that wereupon it, should they think 
fit todo so, Thetenantof theground, Mr. David Galbraith, 
who used the river frontage near by for breaking up old 
vessels, will also, it is thought, suffer to the extent of 
1000/ , and another 1000/. may be required for the dredg- 
ing of the river channel. Already Mr. W. R. Copland, 
C.E., Glasgow, has been in consultation with the harbour 
and Denny trustees as to what should be done in the cir- 
cumstances. Another slip occurred last night about mid- 
night, but not of very great extent. Ata meeting of the 
Harbour Board to-day it was resolved to engage the 








services of Mr. Sandeman, C.E., Newcastle, to repors 
on the whole matter. He is familiar with the condition 
of the Leven at Dumbarton, on which he reported some 
10 years ago. 

New Shipbuilding Contracts.—Messrs. William Simons 
and Oo., Renfrew, have contracted to supply a powerful 
dredger to the Durban Harbour Commissioners, the cost 
of which is to be something like 30,0007.—An order for 
a steel sailing barque of 2800 tons carrying capacity has 
just been placed with Messrs. A. Rodger and Co., Port 
Glasgow. She is to be similar to the Lindley, which wag 
recently launched by the same firm.—The London 
and Glasgow Shipbuilding and Engineering Com- 
pany have closed contracts for the building of two 
large steamers—one for the Glen Line, and the other 
for a China steamship omens. — For the Glen 
Line, Messrs. Robert Napier and Sons have also booked 
acontract. In this case, however, the vessel is to be a 
screw cargo boat of 280 ft. long. — Messrs. Charles 
Connell and Co., Whiteinch, have contracted to build 
for Messrs. James Gardner and Co., Glasgow, a screw 
cargo steamer of 6000 tons deadweight carrying capacity, 
—An order has been booked by Messrs. William Denny 
and Brothers, Dumbarton, for a high-speed passenger 
paddle steamer, for service on the Thames. The vessel 
is to be about 250 ft. in length, and is to be ready for 
next season’s traffic. 


Glasjow Bridge: Laying Foundation Stone.—The foun- 
dation stone of the new bridge over the Clyde at 
Broomielaw, Glasgow, was laid last Thursday by Sir 
James Bell, Bart., Lord Provost of Glasgow, with full 
Masonic honours. Much interesting information was 
contained in the speeches delivered on the occasion, and 
at the banquet given in the evening to celebrate the event, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
pretty large attendance on ’Change here, and the market 
was cheerful in tone. Prices all round were very stiff, 
and a considerable amount of business was transacted. 
Buyers were rather more anxious to do business than 
sellers, and this is really nod surprising, seeing that the 
large output is at present being so well taken up. Pur- 
chasers freely offered 38s. 6d. for prompt f.o.b. delivery 
of No. 3 g.m.b. Cleveland pig iron, and in the early part 
of the day a few small lots changed hands at that price, 
but sellers at the figure were by no means easily met 
with. Some business was done at 38s. 74d., but sellers 
as a rule quoted 38s. 9d., and reported that they were 
able to get it. Other qualities of pig iron ware steady. 
No. 4 foundry was 37s. 6d., grey forge 363. 6d, 
white 36s., and mottled 353. 9i.—all for early de- 
livery. Middlesbrough warrants closed 383. 8d. cash 
buyers. East coast hematite pig iron was in better de- 
mand than it has recently been, and prices advanced a 
little, but the improvement in quotations was below what 
it should be, considering the increased cost of production. 
About 46s. 6d. was generally named for early delivery cf 
Nos. 1, 2, and 3. Some producers, however, would not 
sell at that price, stating that the dearness of Spanish 
ore compelled them to hold out for a higher figure, 
Rubio ore was pub at 14s. 3d. ex ship Tees—a price by 
no means surprising, seeing that freights have gone up 80 
rapidly of late. As much as 7s. 3d. Bilbao-Middlesbrough 
was paid. To-day our market was very strong. Middles- 
brough warrants advanced to 392. cash buyers, and 
this, of courze, had a favourable influence on quotations 
for makers’ iron. Sellers of No. 3 put their figure up to 
the same price as warrants, but buyers endeavoured to 
purchase at rather less, and, as a matter of fact, a few 
transactions were recorded at 38s. 9d. The other quali- 
ties were very firm in price, but there was no quotable 
alteration in them. 


Manufactured Iron and Stecl.—We are glad to be able 
to give a satisfactory and encouraging account of these 
two important branches of the staple industry. Jor some 
time past shipbuilding material has been a drug on the 
market, but the orders which have recently been given out 
for new vessels have, as might beexpected, found more work 
for plateand angle manufacturers, and priceshaveadvanced 
alittle. Bar producers continue well employed, and rail- 
makers keep well off for work. Orders have of late been 
placed on the following terms: Common iron bara, 
5l. 28, 6d.; best bars, 5/. 123, 6d.; iron ship-plates, 51; 
iron ship-angles, 47, 153.; steel ship-plates, 5/. 5s.; steal 
boiler plates, 6/, 23. 6d.; and steel ship-angles, 5l.—all 
less the customary 24 per cent. discount for cash. Heavy 
sections of steel rails are very firm at 4/. 10s., and ordi- 
dary chairs range from 2. 178. 6d. to 3/.—both net cash 
at works. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Steel and Cutlery Returns.—The Board of Trade returns 
for September show a gratifying increase over the 
corresponding month of 1895 in hardware and cutlery 
exports, and traders have every reason to be satisfied with 
their position. During the nine months of 1896 for 
which returns have been issued, hardware and cutlery 
goods to the amount of 1,549,058/. have been exported, 
as against 1,341,437/. in the corresponding period of eat 
an increase of 207,621/. Last month cutlery and — 

ware valued at 175,771/. were exported, as compared wit! 
1646607. in September, 1895, the increase coming out, 
strangely enough, at 11,111/. The improved a 
last month were Sweden and Norway, Germany, oe 
land, Belgium, Brazil, Argentine, South Africa, Britis 
East Indies, and Australasia (31,4310. as against 24,7910). 
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The markets th + showed a decrease were Russia, France 
rkets that sho 3 ’ 
Apein and Canaries, United States (20,0367. in Septem- 
per, 1895, as compared with 10,8631. last month), foreign 
West Indies, Chili, and British North America. Un- 
wrought steel exports to the amount of 217,355. have 
been sent abroad during the nine months, against 181, 959/. 
in the corresponding period of last year. 
Steel.—The heavy trades of South Yorkshire 
‘ = speaking, most favourably situated. The 
demand for engineering work is with few exceptions 
ood, and although some anxiety is felt by the armour- 
plate makers in the Sheffield district on account of the 
delay in the receipt of orders from the Government, these 
have only been delayed until a decision is arrived at by 
the authorities as to the respective merits of nickel 
Harveyed and Harveyed steel armour. Marine engineer- 
ing work is likely to show a spurt in the near future, there 
having been a rise in freights during the paso fortnight. 
Railway work is plentiful, and makers of wheels, tyres, 
and axles are well booked forward. The boom in the 
cycle trade has had the effect of stimulating the demand 
for prepared steel for spokes, tyre sections, &c. Sheffield 
makers are busily employed upon orders for the next 
season. The lighter trades show an improvement. 
Cotlery finds a steady and remunerative market in every 
direction save the United States, where prospective tariff 
changes have had the effect of ——s down what pro- 
mised to be a large inquiry for goods of this description. 
Electro-plate and silver wares are made in greater quan- 
tities, Sheffield having become a great rival of Birming- 
ham in this direction. Steel of all kinds, excepting the 
low grades of crucible, sells well and quickly, and the out- 
put of Bessemer and Siemens-Martin material is reported 
to be heavier thanever. File-cutting machinery is coming 
into extensive use for the larger sized articles. uota- 
tions are as follow: Bessemer billets (special carbon), 
51. 128. 6d. to 62. per ton; Siemens-Martin steel, 7/, 10s. 
for average qualities ; bar iron, 5/. 103. at makers’ works, 
6l. in warehouse ; _hematites (delivered in the district), 
from 563, to 60s. ; Lincolnshire and Derbyshire irons un- 
changed. 

South Yorkshire Coal Trade.—The most satisfactory 
feature of this industry during the week is the firmness of 
the market for steam and house coal. The recent ad- 
varce in house coal is readily obtained from consumers, 
and there is in addition an increased demand. The 
returns of the Hull Incorporated Chamber of Commerce 
and Shipping for rrr fully bear out the general 
impression formed of the year’s trading. The tonnage 
forwarded to Hull last month showed an increase 
of 27 per cent. over that of the corresponding period 
of 1895, the figures being respectively 236,976 and 
186,016. The railway companies are taking the usual 
tonnage on account of contracts. There is a brisk 
business with London and other southern markets, which 
are absorbing more than the average quantity of house 
coal. Manufacturers’ sorts do not move off so quickly as 
formerly, this being due to over-stocking in August and 
September, but as the iron works and steel works are 
actively employed, the lull in the demand will not last 
long. (Juotations are: Best Silkstones, 8s. 6d. to 93. 6d.; 
Barnsley house coal, 7s. 64. to 83. 9d.; hards, 6s. 6d. to 
7s.; manufacturers’ coal, 4s. to 53. 6d. for best qualities ; 
smudge, 1s. 6d. upwards; common coke, 83. to 10s, 6d. ; 
best, 12s. to 123. 6d. 
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NOTES FROM THE SOUTH-WEST. 

Cardiff.—The best steam coal has been in slightly 
better demand for prompt shipment, but secondary quali. 
ties have been neglected. The best steam coal has made 
9s. 9d. to 10s. per ton, while secondary sorts have brought 
93, to 98, 6d. per ton. The house coal trade has continued 
to improve, and Ea have, upon the whole, been tend- 
ing upwards; No. 3 Rhondda large has made 10s. to 
103, 3d. per ton. Foundry coke has brought 17s. 6d. to 
183, per ton, and furnace ditto 14s, 6d. to 16s. 6d. per ton. 
Tron ore has been firm at about previous quotations, 
rubio making 12s. 6d. to 12s. 9d. per ton. Pig iron has 
been steady at former rates. The manufactured iron and 
steel trades are well employed; there has been a good 
demand for steel rails, heavy section making 4/. 12s. 6d. 
to 4l. 15s, per ton, and light section ditto 5/. 103, to 
= 153. per ton. There has been a good demand for steel 
ar, 


Swansea Harbour.—The Swansea Harbour Trustees 
met on Thursday to consider reports which had been 
drawn up at their instructions on the possibility of float- 
ing the River Tawe and docks. Having regard to the 
estimated cost of the works (about 500,000/.), and the 
smallness of the revenue which would probably be col- 
lected, the trustees were unanimously of opinion that 
they could not entertain the matter. It was resolved to 
— improvements to the North Dock with all 

espatch. 


Machinery for Devonport.—For the equipment of a 
new machine shop on the new shipbuilding ground at 
Devonport, the Lords of the Admiralty have already 
ordered a large amount of machinery. During the last 
week two drilling and boring machines have been ordered 
from Messrs, Muir and Co., Manchester ; a side planer 
from Messrs, G. Richards and Co., Manchester; and a 
radial drilling machine from Messrs, Dickinson and Co. 
Including the cost of its equipment, the new machine 
shop will involve an outlay of 15,500/. 


The “ Andromeda.”—The Andromeda, cruiser, of 


11,000 tons displacement, in course of construction at 
Pembroke, is to be launched in January, and in order 
that her shafting may be fitted in place before she leaves 
the building slip, the work of boring her out will be com- 


MISCELLANEA. 


At Messrs. Swan and Hunter’s shipbuilding yard at 
Wallsend portable cranes, wood deck planing machines, 
and punching machines are worked by electricity. Sir 
— Gray and Co. also have pr vette i electricity exten- 
sively. 


There is to be a ‘‘ meet” of motor cars on Saturday, 
the 24th inst., and a journey will be made to Brighton, 
principally to give the officials of the Local Government 
Board an opportunity of a the capabilities and 
characteristics of the new machines before they prepare 
regulations for motor traffic, which are to be issued 
November 14, when the new Act comes into force. 


on 


Major Marindin, in reporting on a slight collision 
which occurred between a light engine and a train which 
it was following out at Waterloo station on August 21, 
states that it is satisfactory to think that the very small 
number of such accidents which have occurred at that 
busy station is a proof that, as a rule, the London and 
South-Western drivers are most careful in the performance 
of their duty. 


The Japanese Government has ordered at Stettin and 
Elbing one ironclad and several torpedo-boats. The fact 
of these contracts having been secured by German firms 
has caused much satisfaction in Germany, the more so as 
the relations between the two countries have nob been 
particularly cordial of late. The order is said to be to 
a great extent due to the influence of the Japanese am- 
bassador in Berlin. 


The effect of meters in checking waste of water is well 
shown by the experiences of Atlantic City, a seaside 
resort near Philadelphia. Under the water rate system 
the consumption of water was increasing at an alarming 
rate, the consumption being trebled in about three years. 
On introducing meters, however, on to 70 per cent. of the 
services, this increase was not only checked, but the de- 
mand fell from 7,700,000 to 6,300,000 gallons, and there 
has been no complaint as to scarcity of water. 


There is a proposal to have an international submarine 
telegraph memorial. associated with Sir John Pender’s 
name, and Lord Kelvin makes the sensible suggestion 
that it should take the form of some foundation for the 
advancement of electrical science in London or Glasgow. 
‘* There seem to me to be strong reasons for choosing Glas- 
gow, irrespectively of my own bias, in favour of either the 
University or the West of Scotland Technical College 
(formerly the Andersonian College), which is in close 
alliance with the University.” 


The traffic receipts for the week ending October 4 on 
33 of the principal lines of the United Kingdom amounted 
to 1,702,557/., which was earned on 18,8794 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,627,759/., with 18,740} miles open. There 
was thus a increase of 74,798/. in the receipts, and an 
increase of 139} in the mileage. The aggregate receipts 
for fourteen weeks to date amounted on the same 33 lines 
to 24,699,940/., in comparigon with 23,848,111/. for the 
corresponding period last year; increase 851,829/. 


A winter course of lectures on commercial and economic 
subjects, arranged by the London Chamber of Com- 
merce in connection with the London School of Econo- 
mics and Political Science, has been inaugurated. Sir 
Albert Rollit, M.P., who presided at the first lecture, 
said that the chief items of the ensuing session would be 
lectures on banking and currency by Professor Foxwell, 
on commercial history by Professor Hewins, and on com- 
mercial law by Mr, C. A. Montague Barlow. He was 
glad to see that amongst the additional subjects was a 
department for the training of municipal officials, and 
another for training in statistics. 


The Heriot Watt College, of Edinburgh, are making a 
new departure for the coming session in adding to their 
evening classes in engineering a course on the elementary 
calculus and its application to engineering and electrical 
problems, as recommended by Professor Ewing in his re- 
port to the Scotch Council on Education, in March last, 
on the technical department of the college. The class 
meets on Monday evenings, and should prove valuable to 
the engineers of Edinburgh who have not included this 
branch of mathematics in their former training. Ib is 
under the charge of Mr. Lawrence Birks, B. Sc., A.I. 
the newly appointed assistant professor of engineering of 
the college. 


In succession to the contracts for the American battle- 
ships referred to in last week’s issue, those for the tor- 
| andres authorised by Congress have been awarded. 

any tenders were attracted, some coming from builders 
who have hitherto displayed no interest in naval work. 
There are to be three 30-knot boats, for which the bids 
ranged between 38,0007. and 52,0002. Two of these will 
be built by the Bath Iron Works, of Bath, Maine, and 
the third by the Union Iron Works. The boats are to 
be built from the constructors’ own designs, which im- 
ported an element of doubt into the bidding. Ib is 
announced that the Bath yard has adopted as a type the 
Forban, built by M. Normand, at Havre, which has a 
displacement of 130 tons, and indicated horse-power of 
3200, and attained a maximum speed of 31.2 knots at her 
trials. Two 224-knot boats will be built by Messrs. 
Wolff and Zwicher. The tenders for these ranged 
between 15,0007. and 18,5007. Of the 20-knot boats, for 
which tenders were sent in varying between 7500/. and 
12,200/., Messrs. Herreshoff and Co. will build three, 
the Columbian Iron Works two, and the Charles Hilman 
Company one. 


The present status of the French merchant navy gives 


vessels which entered and left French ports sailed under 
the French flag, which certainly shows a slight improve- 
ment against the 33.6 per cent. for the previous year, but 
a distinct retrogression against the 41.3 per cent. of 1887 
and 1889. The fact that numerous French steamer lines, 
and the fishing vessels off Ireland, are subsidised by the 
State, makes matters still worse. In 1895 the French 
merchant navy comprised 14,386 sailing vessels, with a 
tonnage of 386,510 registered tons, and 1212 steamers, 
with an aggregate tonnage of 500,568 registered tons. Or 
the sailing vessels, only 207 were over 800 tons; 10,704 
sailing vessels were coast fishing smacks, with hands 
numbering 48,110, whilst 464 sailing vessels carried on 
fishing out at sea, employing 9255 hands. Only 274 
vessels, with crews numbering 3763 hands, went on long 
voyages. The steamers had crews numbering 14,582 sea- 
men and 7353 engineers and stokers; 170 steamers, with 
crews numbering 10,116 hands, went on long voyages. 
In spite of the material support given by the State to the 
merchant navy, France continues to lose ground. 


The trials of the machines for raising potatoes entered 
for the awards of the Royal Agricultural Society of 
England have been carried out at Knighton, near Leicester. 
The entries numbered 14, and the trials took place in two 
large fields which had been planted with Sutton’s flour 
bali seed and Sutton’s magnum bonum, the one a round 
and the othera kidney-shaped potato, The land, although 
rendered wet and heavy by recent rains, proved on the 
whole very suitable. Of the 14 machines entered 12 were 
for raising potatoes, leaving the gathering to be performed 
by hand, while two were for gathering and sorting the 

tatoes. Of the 12 raising machines shown, seven were 

y English firms and five by Scotch makers. The judges 
were Mr. C. Brown Appleby, Doncaster ; Mr. James 
Hope, Eastbarns, Dunbar ; and Mr. James M‘Connell, 
Carrington, near Manchester, with Mr. Ernest Clarke, 
secretary. The tests were for the purpose of ascertaining 
principally the utility of the machines, having regard to 
the draught, the price, simplicity in working and general 
manipulation, and effectiveness in the work ormed. 
All the machines did good work. While the potato- 
raising machines were, as a whole, very simple in their 
construction, those for gathering and sorting potatoes 
were more complex, and also more costly. As the result 
of the trials the judges awarded the first prize of 20/. to 
Messrs. Alexander Jack and Son, Maybole, N.B., for 
their potato raiser, price 14/. ; and the second prize of 101. 
to Messrs. Powell Brothers and Whitaker, Wrexham, for 
their potato raiser, price 13/, 133, 





MorkEcAMBE TRAMWAYS.—At the monthly meeting of 
the Morecambe District Council on Monday a draft 
ement between the council and the Morecambe 
ramway Company, with respect to the lease of the 
proposed tramway from Morecambe to Bare, was ap- 
proved. It was decided to apply to the Board of Trade for 
——— order for a the construction of the tramway ; 
r. Harper stating that the cost would be about 4000. 





THE DERAILMENT AT Kina’s Cross.—King’s Cross 
yard was the scene of a somewhat ugly accident on the 
evening of July 22 last. About 6 p.m., according to the 
Government Inspector’s report just issued, a heavily laden 
train (it was the Royal wedding day) left the C platform 
of the local station, and had not proceeded far when some 
of the carriages in the middle of the train became de- 
railed, and before the driver became aware of it one of 
these fell over on its side. There were 50 passengers who 
complained of injury, more or less severe, including 
two cases of broken arms. The train consisted of a four- 
wheels coupled tank engine and 11 four-wheeled close 
coupled Great Northern Railway coaches. After the 
train was brought to a stop it was found that the fourth 
coach had its leading wheels off the rails, while the fifth, 
sixth, seventh, eighth, and ninth vehicles had all their 
wheels off, the fifth being also overturned. No couplings 
were broken. Lieut.-Colonel Yorke, who investigated 
this case, was unable to come to a clear conclusion as to 
the cause of the accident. There are marks on the rails 
near some three-throw points through which the train 
had to pass in a trailing direction, but owing to some of 
the vehicles having remained on the rails, he thinks that 
it was through no fault of the permanent way that this 


E., | derailment occurred. At the points the gauge is 1} in. 


wide, but it is inevitable that there should be extra width 
with this kind of points, and as the rails are very well 
‘tied ” here, there appeared to be little possibility of 
the coaches having burst the road. After the accident 
the left-hand leading spring of the fifth coach was found 
broken. This may have m caused by the accident, 
but from a careful watching of the behaviour of train, 
when running over this part of the line, the inspecting 
officer is inclined to believe that it it was rather the 
cause of the accident. This carriage was admitted] 

very crowded, and this would place nearly 3 tone on poe 4 
spring. <A jerk, inevitable in a yard full of points and 
crossings, might have caused an undue strain, and thus 
broken it. This would cause the right-hand wheel to 
receive less than its normal weight, so that it would not 
have been difficult for it to mount the rail, which was 
much worn on the inside immediately beyond the switches. 
This coach would then drag the others off, and the reason 
of its upsetting might have been the further jerk occa- 
sioned by its having to pass over a hollow between the 
sleepers in which sev point-rods were run. The bolts 
holding the inner ring of the Mansell wheels on the 
fourth vehicle, as well on three others, were sheared off, 
but this, Colonel Yorke thinks, was done by the check- 
rails after the accident, and was not in — way contribu- 
tory to it. The report concludes with the hope that ib 





rise to doleful speculations in France, and is apparently 





menced in the first week of November. 





one of stagnation, During 1895 only 35 per cent. of the 








may be possible to do away with these three-throw points, 
and improve the curves about this part of the yard, 
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CONSTRUCTED BY MESSRS. R. HORNSBY AND SONS, LIMITED, ENGINEERS, GRANTHAM. 
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Diameter of cylinders 


Stroke of piston... ae? ae : 

Volume of low-pressure to high-pressure 
cylinder ... 

Piston-rods 


Connecting-rods 


Ratio of length of connecting to piston rod 
Crosshead pins 
Crankshaft 


Crankpins 


Crankshaft bearings... 
Thrust surface 


Cooling surface 


Boilers (48 Belleville) : 
Total heating surface ... 
+, grate area 
Steam pressure at boilers 
aa Fe engines 




















( 45 in., 70 in., 76 in., 
| and 76 in, 
48 in. 


5.71 to 1. 
11 in. in diameter. 

{ 7 ft. 9 in. long centres, 
| 11 in. mean diameter. 
1.9 to 1. 

13 in. by 13 in. each. 


. 20 in, in dia., 10-in hole. 


{ 244 in. long, 22 in. in 
| diameter, 10-in. hole. 
Eight, of 23 in. long. 
2619 sq. in. 
{ 12,500 sq. ft. for each 
engine. 


69,576 sq. ft. 
2,193.6 aq. ft. 
260 Ib. 
210 Ib. 
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BRITISH RAILWAY FINANOE. 

Ir has been said that some of the extensions to 
our already fairly complete railway system are due 
in large measure to the great volume of capital 
lying idle, associated as it is with some distrust of 
Even if true, the condition is 
satisfactory, for this use of capital will in most 
cases bring indirect advantage to trade, if not also 
direct gain to the capitalist. That this assumption 
bas some basis in fact is proved by a study of the 
annual return just issued from the Board of Trade. 
In 10 years 1842 miles have been added to the rail- 
way system, in addition to extensive widening 
works, while the capital spent on works averages 144 
millions per annum. This is exclusive of additions 
to capital account due to conversion, consolidating, 
or ‘‘ watering ” ofstock. And notwithstanding this 
considerable increase, and the steady augmentation 
of expenses, largely personnel, the return to capital 
has not very materially suffered. The return on 
loan and debenture stock is slightly less, 3.65 against 
4.18 per cent. 10 years ago, but since 1877 there 
has been a movement on the part of nearly all 
companies to reduce the rate on borrowed money, 
while conversion operations have also tended in this 
direction. In guaranteedstock alsothereis atendency 
to lower rates, the average now being 4.04 per cent. 
against 4.14 per cent. in 1886. In both instances 
the decrease is more apparent than real, so far as 
the holder is concerned, since preference shares 
in conversion schemes were, as a rule, ‘‘ split” 
into preference and ordinary. Such conversion 
schemes have added to capital in recent years a 
nominal increase of 6.2 millions per annum, in 
addition to the real addition of 14} millions 
already referred to. For this reason, as well as 
owing to the decrease in the net revenue of 2d. 
per train-mile, due to heavier labour costs, the 
return on ordinary capital is reduced to 3.95 per 
cent., while in some preceding years it was as high 
as 4} per cent. 

The mean return on the aggregate capital ex- 
pended was last year 3.80 against an average in the 
past 10 years of slightly over 4 percent. The gain in 
net earnings over 1894 was 943,547/., but there has 
been an addition to capital, which now aggregates 
1001 millions. Of this total 36 per cent. is ordinary, 
36 per cent. guaranteed or preference, and 28 per 
cent. loans and debentures. The rate for the year 
— 3.8 per cent. —is undoubtedly satisfactory in 
view of the extensive capital, which equals 47,2801. 
per mile of railway open. Indeed, the profit dis- 
tributed in dividends, 39 millions, is the highest 
in the history of our railways, for although 4.32 
per cent. was paid in 1889, the profit divided 
totalled only 37,852,708/.- This result has only 
been achieved by a careful nursing of the traffic 
with the greatest regard to economy, and, lest the 
eocialist may covet this 39 millions of profit, it may 
at once be made clear that the rate is computed on 





8 | the face value of thestock, not on its market value. 


| Nationalisation would only be effected at the current 
value of the property—that is the universal prac- 
| tice—and taking the poor with the rich railways, it 
is extremely doubtful if 24 or 23 per cent. on such 
| value would be forthcoming out of the earnings, 
| especially when it is remembered that Government 
_control, particularly in this country, is the converse 
|of that watchful regard and commercial liberality 
| which is conducive at once to the augmentation of 
| traffic and to the minimising of expenses. 
' The increase in passenger traffic has been larger 
than for any year since 1890. The increment has 
|béén continuous for 10 years; but, for the first 
time for years, there is an addition to first-class pas- 
senger traffic of 0.6 per cent. in numbers, and 2.6 in 








receipts. There have been decreases in the second 
class of 2.6 and 0.5 per cent. respectively. The 
gain of 107,000/. from the first is, however, more 
than compensation for the loss of 15,0001. in the 
second class, and it is probable that this is in some 
measure due to the reduction in first-class rates on 
some of the lines. Here it may be remarked that 
on the North London line there has been a heavy 
drop in the second-class traffic, the number being a 
million less. Indeed, in all the suburban lines a 
slight reduction on the first-class rates, especially 
for season tickets, would lead to the abolition of 
the second class altogether. There has been an 
increase of 4.2 per cent. in the receipts from season- 
ticket holders, which is more than in some recent 
years, but, witha], the addition since 1890 is only 
444,000/. 

The number and receipts from third-class pas- 
sengers have each increased 2.4 per cent., but this 
is below the average for the last nine years. The 
average annual increase in numbers has been 
23 millions, last year it was only 19? millions; 
while the mean addition to receipts has been 
570,000/., and last year only 520,000]. This is 
unsatisfactory, especially as in the past the com- 
panies have looked to the third class to provide 
them with their increase. Sir R. Giffen and Mr. 
Francis Hopwood in their most interesting analysis 
of the returns call attention to the smallness of the 
year’s increase; but they do not seek for any 
explanation. Is it not probable that the extensive 
use of the bicycle has affected the railway com- 
panies? Many who visited their friends at short 
distances by rail, find the cycle a more convenient 
and healthful means of transit; and a still larger 
number who spent the week-end and holiday in a 
railway trip to the country now use their own 
vehicle. The effect in the current year we are 
sure will be still more marked than it was last 
year, as indicated by the third-class returns, and 
the railway companies will do well to consider 
whether they cannot obviate the prospective de- 
crease by some concession whereby the cyclist will 
combine the use of the railway and of his own 
vehicle in the search for pleasure and health. In 
this country the fare for cycles is regarded as 
exorbitant, especially as in some of the States in 
America the law prohibits charges, while in other 
States and in France the rates are nominal. Vans 
are fitted with “slings” to the roof, so that the 
cycle occupies little room, gives no trouble, and is 
free from danger. 

While the total passenger traflic receipts increased 
2.4 per cent., about the same as the passenger train 
mileage, the goods traffic yielded 1.5 per cent. more. 
There is a decrease on live-stock traffic of 3.5 per 
cent. (about 50,000/.), while the mineral traffic 
was practically stationary —the gain was .3 per 
cent., but'in England there is actually a decrease 
in receipts of 331,000/.; while in Scotland com- 
parison is made with a year in which operations 
were materially affected by a coal strike. The re- 
ceipts from general merchandise increased 647,0001. 
=2.7 per cent., a very satisfactory return. The 
total is now 244 millions, and it will be interesting 
to note in future years the influence that the motor 
car has upon this aggregate. The volume of mer- 
chandise dealt with increased by 4.2 per cent., 
while the tonnage of minerals increased 2.6 per 
cent. The tonnage of all goods traffic was 3 per 
cent, greater (334.3 million tons). Here, also, the 
recovery of ground lost by the coal strike accounts 
for the increase; in England the tonnage of 
minerals dealt with. was less than in 1894, The 
amount of coal raised was about the same: 189.6 
million tons, the addition being only 0.7 per cent. ; 
the increase in Scotland as a recovery from the 
strike of the previous year, is nullified by a decrease 
in England. The exports abroad were .1 per cent. 
less. We-:have indicated that the receipts from 
goods traffic were 1.5 per cent. more and the ton- 
nage 3 per cent. more. The goods train mileage 
was 0.6 per cent. greater, so that it may be that 
the average haul was slightly less; but the Board 
of Trade, as in recent years, have not been able to 
get the ton-mileage from the companies. 

The total receipts were 85.9 millions, which is 
1.9 per cent. greater than in the previous year, and 
it is gratifying to find that this has not all been 
absorbed in expenses. The addition to expenses 
has been 1.4 per cent., so that the net receipts are 
2.5 percent. higher. Prior to 1890 expenses were 
in the ratio of 52 to 53 per cent. of the receipts. 
Now they seem to have’ been permanently in- 
creased to 56 per cent., due to the additional facili- 
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ties given to the public, and the higher wages con- 
sequent on the passing of the Act dealing with the 
hours of labour of railway employés. Some inves- 
tigation of the several items of expenditure shows 
that, with the exception of traffic expenses and 
rates and taxes, the increases are trivial. Even in 
the former instance it is explained by the addition 
to mileage. But taxes seem to grow out of all 
proportion to the capital value of the railways. 
Since 1891 they have increased by 765,0001, 
or 34 per cent., last year’s increase being 
7 percent. In locomotive charges there is actually 
a decrease = .04 per cent., notwithstanding in- 
creased mileage. This is entirely due to the very 
low price of fuel, the decline in the total price for 
coal used on all railways being 4.2 per cent. , although 
the mileage was 1.8 per cent. greater. The average 
price at the pits was 6s. 04d. per ton, while in 1891 
it was 8s., and in 1894 6s. 74d. This low price of 
Gs. Od. may have even greater effect on this year’s 
locomotive charges, as contracts are made so far in 
advance. Wages have not materially increased 
pro vata, but the addition of 1.8 per cent. to mileage, 
of 2 per cent. tothe number of passengers, and 
3 per cent. on tonnage of goods, has necessarily 
added to the total wage charge, the increase being 2.2 
per cent. in the locomotive and traflic departments. 
But, as we have said, the increase on the wages of 
1890 has added 2d. to the expenses per train-mile. 

The expenses per train-mile are almost the same 
as in 1894; the decrease is .084. per mile. Locomo- 
tive power decreased .19d., and taxes increased 
.lld. The total is now 32.32d., 2d. more than it 
was in 1890. This 2d. per train-mile is equal to 
2,824,000). ; the increase in the corresponding 
period in the wages bill of the 15 principal com- 
panies was 1,950,000/., so that if all railways be 
included, wages almost account for the whole of the 
2d. The receipts in 10 years have fluctuated about 
1}d., from 58.61d. to 57.13d. ; last year they were 
about a mean—57.6dd. This shows great care in 
arranging the mileage for the traffic. The highest 
receipts in any year were in 1890, but the expenses 
have steadily grown. In 1889 the net receipts 
were highest, 27.83d.; since then they have dropped 
to about 2s. or 2s. ld. In the past two years there 
has been a recovery ; but it seems doubtful if the 
rate can ever again exceed 2s. 14d. 

As regards the division of the profits, we have 
already indicated the mean rates for the different 
kinds of stock. It may be interesting to note that 
by the conversion scheme of the Lancashire and 
Yorkshire Company there has been a transfer of a 
large block of loan and debenture stock from 4 to 
3 per cent., and now 47 per cent. of the total gets 
from 2 to 3, while 33 per cent. gets 3 to 4 and 19 
per cent. gets 4 to 5per cent. dividend. The North 
British divided their preference stock, and thus 
seven millions was transferred from 4 to 3 per cent. 
Under this head 69.2 per cent. of the total in the 
kingdom gets from 3 to 4 and 20 per cent. from 4 to 
5 per cent. dividend. The guaranteed stock is pretty 
much in the same position, although a greater propor- 
tion gets from 4 to 5 percent. As to the ordinary 
stock, something like 24 millions of the 364 millions 
gets over 7 per cent., and 154 per cent. of the total, 
or 56 millions, gets from 6 to 7 per cent. ; but it 
may safely be assumed that the holders of that stock 
paid 110 millions for it, so that their return is not 
more than 3 percent. There are several instances 
of 1001. ordinary shares selling at from 195 to 205, 
Again, 105 millions more of the ordiaary stock, 
equal to 29 per cent. cf the total, got from 5 to 6 
per cent., but 13.2 per cent., or 48 millions, got 
no dividend, and 14 millions more got less than 
1 per cent., so that it must not be assumed that all 
the railways are like the London and North- 
West-rn or Brighton. 

We give a Table showing the percentage of the 
total ordinary stock of all railways earning divi- 
dends of stated rates : 


Percentage of Ordinary Stovk grouped according to 
Dividends Paid. 


Rate of Dividend, 
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The result thus indicated is satisfactory, for it 
will be noticed that in the past year the rates have 
tended upwards. The volume of stock getting 
over 5 per cent. has not diminished, while a con- 
siderable amount of stock—40 millions—which in 
1894 earned from 3 to 4 per cent., got in 1895 from 
4to5 percent. Again, some stock which in 1894 
only got from 1 to 2 per cent., is now moved for- 
ward a unit. Only when compared with 1891 are 
last year’s ratios excelled. In 1891 122 millions of 
stock got from 6 to7 per cent., while last year the 
amount was only 56.6 millions; but withal the 
result is highly satisfactory. Moreover, the prospects 
are good. There is a considerable volume of busi- 
ness passing in the country ; and the companies do 
not experience any worse conditions so far as labour 
and fuel charges are concerned, and these probably 
constitute one-half of the expenditure. 





JAPANESE INDUSTRIAL AIMS. 

In order that the manufacturers of this country 
may understand the position of industry in Japan, 
and the nature of the competition which is arising 
from its development, it is necessary that they 
should know the industrial aims of the Japanese 
and the methods which they propose to adopt to 
attain them. If they were able to make themselves 
acquainted with the contents of the Japanese news- 
papers, and with the speeches made by influential 
personages in Japan, they would learn with what 
intensity the idea of industrial supremacy has 
seized the Japanese mind, and would adopt more 
systematic and rational means to enable them to 
hold their own in the markets of the world. We 
intend from time to time to inform our readers of 
those aims so far as they are indicated in the journals 
of the country, and by the words of those who are 
taking the lead in trade and industry, as we believe 
that those who are interested in trade in the Far 
East will find it useful to ponder them carefully. 

One of the leading Tokio newspapers recently 
had a series of articles on the subject of commercial 
competition between Britain and Japan, and the 
writer expressed the opinion that the period for 
the Japanese to receive instruction from Europe 
and America has passed away, and the time to 
teach them has come, that the day of dependency 
on the manufactures of other countries has gone, 
and it is now the time tosupply them with Japanese 
manufactures. This certainly does not err on the 
side of modesty, but we scarcely expected to be 
told that the epoch in which Japan stood in fear 
of foreign nations is succeeded by one in which 
they stand in dread of Japan. The writer was of 
opinion that when ‘‘ young Japan” takes her full 
part on the great stage of the world, Russia and 
England are the two countries with which she will 
come into collision as representatives of Western 
Powers, the one from a military point and the 
other as a commercial Power. Up till a few years 
ago the distance between them and Japan was 
considered great, but now, so far as commercial 
interests are concerned, they are in close proximity. 
Hitherto, he continues, England’s trade has 
been recognised as predominant in the world, and 
Japan in this respect has been a boy before a 
giant. Now, however, he believes, the fluc- 
tuations in the coal market cause sleepless nights 
to the coal merchants of Wales, and the spinning 
industry of Osaka is likewise a source of anxiety 
to the manufacturers of Lancashire. While he 
does not think that the great advance in Japan has 
caused much sensation to the people of the country, 
the foreigners dread it. He is especially pleased 
that the development of Japanese industries is 
alarming Englishmen, who now not only fear the 
Japanese because they can manufacture what has 
hitherto been supplied by foreign nations, but also 
because they are able to export to foreign countries. 
He notes that the manufactures of Japan now 
encroach on the markets of the East, previously 
monopolised by England, and therefore it is 
natural that England feels jealous and is afraid of 


J ~~ 
robably most people in this country might be 
inclined to put a great part of these words down to 
pride and vanity, and no doubt their general tone 
is tainted with these vices, still the writer backs 
up his opinions with facts and figures which show 
that they have substantial grounds. He dwells on 
the number of staple exports of which the manufac- 
ture has been learned from foreigners, such as silk 
7 goods, silk handkerchiefs, cotton yarns, um- 
rellas matches, glass ware, hats, gloves, knitted 


work, socks, foreign paper, soap, &c., and says that 
the steady improvement in the manufacture of these 
articles is what takes Westerns by surprise. He 
even believes that in the supply of coal, the Eng- 
lish product is everywhere giving way to the 
Japanese, and this he attributes to the fall in the 
value of silver. The writer is evidently a bime. 
tallist, for he seems inclined to place great weight 
on the advantage which has resulted to Japanese 
manufacturers and producers, and this, combined 
with the low rates of wages, and abundance of 
coal, makes it easy for Japanese to beat English 
manufacturers in the Oriental market. 

After giving a sketch of the development of the 
cotton industry in Japan, the writer goes on to say ; 
‘*What England fears most in competition with 
Japan is the spinning industry. The import of 
cotton yarn from England in 1878 was 59,040 bales, 
and from India nothing; after that it rose to 
74,447 bales from Manchester, and 80,000 bales 
from Bombay. Owing, however, to the fall of 
silver and the development of the spinning industry, 
there has since then been a very marked decrease 
in the import of these goods. Thus, while English 
yarns constituted 82 per cent. of the total of English 
and Bombay yarns sent to Hong Kong, China, and 
Japan in 1875, the amount fell to 14.2 per cent, 
in 1894, while the demand for cotton yarn in the 
East increased five times in the last 20 years. The 
import of Manchester yarn to the East has shown 
such a downfall because Japanese yarn has been 
successfully competing with it. The actual con- 
dition in Lancashire shows still more conclusively 
how much British industry is suffering. Only a 
few of the mills could declare a dividend of 4 per 
cent., and many large ones are carrying on at a loss, 
while in Japan all declared dividends of over 5 per 
cent., and some even 15 or 16 per cent. We have,” 
the writer continues, ‘‘successfully beaten the 
spinners of Manchester, but what we fear is that a 
second Manchester may be formed either in Bom- 
bay or Shanghai. It will, therefore, be necessary 
that, wherever there is profit to be found for 
Japanese spinners, the industry should be started, 
whether in Shanghai, Bombay, or new ports in 
China, so that we may be prepared for the com- 
petition.” It is evident that Japanese manu- 
facturers keep themselves informed regarding 
industrial conditions in those parts of the world 
which are likely to affect their interests. In the 
last report of the British consul at Hiogo and 
Osaka, he gives a table showing the net profit per 
spindle in the different mills during the year 1895, 
which shows that, while the average from January 
to June was 2.275 yen, that from July to December 
was 3.779 yen. 

In other departments of industry the profits have 
been even larger than in the cotton trade. The 
following are some of the companies which paid 
particularly large dividends : 


Per Cent. 

Osaka Civil Engineering Company 110 

», Stock Exchange eas ea Sat 80 
Tokio Stock Exchange see a bee 2 
Niigata Mineoka Bank i es 3 | 

»» Rice Exchange 52 
Nagoya Stock Exchange .... 56 
Hankai Railway Company ... 42 
Tokio Rice Exchange... ... 40 
Noda Industrial Company ... 40 
Kanagawa Rice Exchange ... 40 
Dojiina 56 . . 82 
Tokio Tramway Company ... 30 
Akamagaseki Rice Exchange ae, 


It ought, however, to be noted that the rapid 
development of industry in Japan has been accom- 
panied by a great rise in prices and wages, and if 
this continues it will go far to neutralise the advan- 
tage of cheap labour which the Japanese have 
hitherto had. 

In a recent speech by Mr. Kaneko Kentaro, 
Vice-Minister of Agriculture and Commerce, he 
urged the special importance of attention being 
paid to the developmeut of the cotton industry, 
and pointed out that if they were defeated in the 
competition with European manufacturers, which 
is already active in the markets of the Kast, it 
would have a great effeet on their manufacturing 








industry and commerce. The failure of this in- 
dustry, he believed, would prevent the develop- 
ment of their commercial prosperity in the future. 

After giving a sketch of the rise and development 
of the cotton industry in Japan, he remarked that 
it was only natural that the yarns manufactured 
should develop from coarse to fine. Formerly the 
people were accustomed to wear cotton cloth made 
from very coarse yarn, but of late cotton cloth of 
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very fine thread has become popular. This ex-| 
plains, he said, why so large a quantity of fine 
yarn is being imported from England. In making 
fine counts, like the English yarn, the raw cotton 
produced in the United States is required, China 
and India cottons not being fit for the purpose 
owing to coarseness of fibre. Accordingly they 
felt the necessity of arranging the means for the 
direct importation of American cotton, and with 
the assistance of the Government these were being 
carried out. He urged the necessity of making 
full investigation as to the consumption in the 
principal markets, such as Korea, China, and 
Hong Kong, and pointed out the possibilities of 
great extension in these directions. He even 
advised the capture of the Australian market, in 
which already a considerable trade was done by 
Japan. He went so far as to say that should the 
demand for their cotton yarn extend in that 
country, the spinning industry of Japan would 
advance by leaps and bounds even if the demand 
from Korea, China, and Hong Kong were lost. 

He proceeded to show his audience that al- 
though the progress made in Japan had been rapid, 
they still had a great deal to make up. England 
owns, he said, 45,270,000 spindles, and India 
3,649,736 spindles, but in Japan they had only as 
yet 984,557 spindles, a far smaller number than 
either of the rival countries with which they had to 
compete in the Eastern markets. He then entered 
into a minute examination of the economic and 
financial conditions of the whole problem, which 
showed very distinctly that he had carefully studied 
its various aspects, and taking everything into 
account, he came to the conclusion that there was 
a good prospect of being able to compete with 
India and England in the Eastern market. We 
would advise the manufacturers of Lancashire to 
set about the solution of the same problem, and we 
shall be much interested in hearing the results of 
their calculation. 

British manufacturers cannot complain if the 
Japanese develop their industry by fair and legiti- 
mate methods, but we gather from some of the 
newspapers and the consular reports that means 
are sometimes adopted which are neither the one 
nor the other, and boycotting is becoming a rather 
common means of influencing trade, and some firms, 
rather than face a general boycott in Japan, have 
submitted to conditions which involved a serious 
loss. Such a method of conducting business is very 
much to be regretted, and we trust that the 
Japanese will see it to be to their interests—if they 
take no higher view of the matter—to make the 
nations of the world understand that while they 
are ambitious of raising theie country to a high 
position among the industrial nations of the world, 
they will not condescend to any methods which are 
not strictly reasonable and just. 





H.M.S. ‘ POWERFUL.” 
(Continued from page 435.) 

_ On the afternoon of Wednesday last, the 14th 
inst., H.M.S. Powerful completed, at Plymouth, 
her second official trial—a continuous run of 30 
hours’ duration with the engines developing 18,000 
indicated horse-power, with the view of deter- 
mining the coal consumption and the general 
efliciency of the machinery at this, her cruis- 
ing, speed. The results were most satisfactory. 
As on the previous trial at 5000 indicated horse- 
power, reported in our previous article, the con- 
tract provided that the Admiralty officials might 
take the records of 24 consecutive hours, but the 
means for 30 hours and for any 24 hours so closely 
agreed, that it was decided to take the full 30 hours. 
The mean power was 18,433 indicated horse-power, 
and the coal consumption 1.838 lb. per horse-power 
hour, Before entering into the details of the trial, 
however, it may be well to continue our narrative 
of the trials since we last wrote on the subject a 
fortnight ago. The long interregnum between the 
two official runs is due to the stormy weather in the 
Channel, but in the interval two preliminary runs 
of short duration were made, and while these were 
primarily intended to enable those small adjust- 
ments to be made to the machinery—always desir- 
able before high-speed steaming—opportunity was 
_ of studying the behaviour of the ship in a 

A wind of force 8 to 9 is admirably fitted for 
such a trial, and, as we stated in connection with a 
Previous run, there was no pitching, a fact due to 





the length and form of the ship. The rolling was 


seldom through more than 17 deg., and then only 
at turning. The period of rolling can be more 
positively stated, as there are no such variable con- 
ditions as the period of waves. On one of the 
trials, before coaling, 1000 tons of water were 
pumped into the double bottoms to bring the draught 
to 27 ft., and this considerably lowered the meta- 
centric height, but even then each roll was per- 
formed in about 7 seconds, while with the meta- 
centric height normal the period would be about 
9 seconds. These points are perhaps of some 
interest in view of the unusually large size of 
the cruiser. As to vibration, it attained its 
maximum when the engines were running at from 
92 to 95 revolutions, the period of vertical oscilla- 
tion of the ship synchronising then with the vibra- 
tory motion of the engines ; but even then it was 
not abnormal, certainly under } in. towards the 
centre of the nodes. Before the engines reached 
100 revolutions the vibration had practically ceased, 
and at 103 revolutions the ship was steady, except- 
ing, of course, such slight motion, principally lateral, 
as was set up when one engine revolved at a different 
speed from the other. 

Elements contributing to this result are the 
arrangement and proportions of the engines, which 
are illustrated on the two-page plate accompanying 
this issue, and on it for convenient reference are 
the leading dimensions.* Withoutthe use of extra 
weights the moving parts are well, although not 
absolutely, balanced. The two low-pressure engine 
cranks are opposite each other; there is perfect 
equality here. The high-pressure and intermediate 
engine cranks are opposite ; the only variation in 
weight is owing to the different sizes of cylinders. 
In one case the piston weighs 16 cwt. 3 qr. 25 1b.; 
in the other, 31 cwt. 7 lb., a small difference when 
the total weights of the moving parts are considered. 
The low-pressure pistons weigh 334 cwt. 

Another point which may be referred to here is 
the arrangement made for the vibratory working 
of the upper structure. With the armoured deck 
this ‘‘working” cannot be appreciated below ; 
but the light boatdeck, extending from the fore- 
castle head to the poop, and for only part of the 
width of the ship, is only of }-in. steel, sup- 
ported on the frames and shell plating, and on 
stanchions. At two points in its length gaps or 
expansion joints 2 in. wide have been left 
athwartships. These divide the deck from bow 
to stern into three equal parts, and as they adjoin 
baggage ports on the side plating, it became 
easy to continue the gap down the shell plating to 
the upper deck. The ‘‘play” at the expansion 
joint coincided with the vibration of the ship, and 
there was no strain involved by ‘‘ working.” 

These points, however, are more or less inci- 
dental. The chief matter with which we have now 
to deal is the machinery and boiler performance. 
It is unprecedented in our Navy to run a ship for 
such a long period as 30 hours at such a large 
percentage of her power, and the trial now under 
notice is consequently no laboratory experiment. 
This change in the condition of trial is con- 
sequent on the adoption of the new type of 
boiler. Under the old conditions with the return- 
tube boiler, forced draught was only applied 
for four hours, during the contractors’ trial, and 
gave a more or less illusory result, since it is doubt- 
ful if the same power will ever be attempted in 
service, and even then only under dire necessity. 
Moreover, the ordinary continuous steaming power 
is three-fifths of the natural draught power, or half 
the forced draught total. In ships with the Belle- 
ville boiler no forced draught is applied, but com- 
pressed air is injected through nozzles over the 
grates, being intended to mix up the gases, thus 
making the furnaces substitutes for combustion 
chambers. The writer had frequent opportunity 
during the trial of noticing the effect of the dis- 
continuance of this supply of air, and it was 
instant and most marked, the flames amongst 
the tubes being darkened by unconsumed carbon. 
Fans are provided for each stokehold, princi- 
pally in view of the fact that the hatches are 
small and very deep, and the current of air going 
down by natural draught would be small. Again, 
to prevent the escape of air at full power, covers can 
be placed over the hatches, but this is really to 
minimise the air required to be provided by the 
fans. 

There is no reason why Belleville boilers should 
not be worked under pressure in a closed stoke- 

* These engines were described in our last article on 
page 433 ante, 





hold. The Powerful, like all the new cruisers, 
however, has an open stokehold, and instead of 
running at three-fifths they are to run continuously 
at about three-fourths their full power. Under the 
old conditions the Powerful would. have run at 
15,000 instead of 18,000 indicated horse-power. 

The 18,000 indicated horse-power trial was com- 
menced on Tuesday morning at 8.30, and ended on 
Wednesday at 2.30 p.m., and since during that 
period a speed of at least 20.8 knots was main- 
tained, it may be taken that not only is the full 
natural-draught power of 25,000 and the full speed 
of 22} knots likely to be realised, but that in con- 
tinuous steaming the Powerful and Terrible will 
excel all their competitors. The vessel started 
from Portsmouth early on Tuesday morning, and 
reached Plymouth about half-past one o'clock. 
During the first hour of the run the coal consump- 
tion was only at the rate of 1.8 lb. per indicated 
horse-power per hour, and throughout the whole 
30 hours’ run it remained remarkably uniform. 
Twice only did it exceed 2 lb., and then it was but 
2.08 Ib. and 2.02 1b., while twice the consumption 
was below 1.7 lb., seven times below 1.8 1b. ; while, 
as we have said, the mean for the 30 hours was 
1.838 lb. All 48 boilers were lighted, although it 
is probable that the steam would have been easily 
maintained with 40 boilers. The same method of 
stoking was observed as described on the occa- 
sion of the 5000 indicated horse-power trial, 
but obviously, with 48 instead of 16 boilers, 
more latitude was permissible in the cleaning of 
fires, so that the stokers worked with as little 
supervision as in service. Clinker was removed 
every four or five hours ; ashes were used for the 
wings, as in the former trial. The boilers worked 
well, and with a sufficient supply of compressed air 
there was an absence of smoke and of flame from 
the chimney. Only once during the night, when 
the compressed air was low, was there even a sug- 
gestion of flame from the chimney. The air 
blowers registered from 10 lb, to 121b. The 
vacuum in the smoke-boxes averaged 0.4 in., vary- 
ing from 0.37 in. to 0.44in. The ventilating fans 
were run at 160 to 180 revolutions per minute, but 
the ashpit doors were seldom further open than 
the first notch (about 2in.). Only one circulating 
pump was in use, with the inlet full open, and the 
mean temperature of the feed was about 100 deg. 
The consumption of coal was 16.1 lb. per square 
foot of grate area. The evaporative efficiency of 
the boilers, however, will be more fully tested when 
the full-power trial is run, 25,000 indicated horse- 
power being developed. 

Of course, it is easy to find records of lower coal 
consumption, but it is but fair to consider the 
average result. The Powerful steamed over 540 
miles in 24 hours, as measured by six runs to and 
fro over a22-knot course. The logs, bythe way, were 
unreliable ; the percentage of difference between the 
two was 7 to 8. The ship’s displacement was ap- 
proximately 14,200 tons, and in the period she 
burned 372 tons of coal. This, of course, includes 
the consumption for 59 auxiliary machines, and in 
this connection it should be stated that the Nor- 
mandy distillers were worked so that the amount of 
fresh water in the ship was the same at the end as 
at the beginning of the trial. 

The number of merchant steamers capable of such 
an economical performance as was shown by this 
trial is very limited. Moreover, we take several war- 
ship performances, chosen at random, and for an en- 
tirely different purpose. The Magnificent working 
at cruising power (three-fifths natural draught) 
consumed 1.69 lb. per unit; the Majestic, at 
five-sixths full power, 2.07 lb. ; the Prince George 
at three-fifths natural draught, 1.83 lb. ; the Tal- 
bot, at three-fifths natural draught, 1.84 Ib. ; 
the Victorious, at three-fifths natural draught, 
1.61b. These figures seem to indicate that it would 
be well to suspend condemnation of the Belleville 
boiler on the score of the economy, at all events 
until there is fuller experience. The Powerful is 
the first vessel specially adapted and tried, and 
when she or her consort, the Terrible, has been 
some time in commission, and others have been 
tried similarly, we doubt not the Admiralty staff 
will have amply justified what has well been 
termed a courageous departure. Certainly, as we 
have already said, Mr. Durston’s example has been 
followed by other nations. The Japanese in the 
specifications for their new ships state that the 
Belleville boilers are to meet the latest British 
Navy requirements in every respect. 

The engines worked well. They were linked up 
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to 0.6. The highest power developed was 19,000, 
which was got with the starboard engine working 
104.2 and the port engine running 102.6 revolu- 
tions, the corresponding powers being 9398 and 
9602 indicated horse-power. The lowest record 
was 17,266, when the revolutions of the starboard 
were 102, and of the port 99.4. This unusually 
low record, however, was due to a change of course 
and an adverse direction of wind, while the cowls 
were neglected for a short time. We give the 
mean results of the trial : 
Report of 39 Hours’ Coal Consumption. Steam Trials 
of H.M.S. “* Powerful” in the English Channel. 


Forward. Aft. 
27.5 ft. 


aught of water .. . 27.4ft. 
fe in boilers a 232.0 Ib. 
Starboard. Port. 
Vacuum ~ = be ip. 26.7 26.5 
Revolutions per minute .. + 103.62 101.98 
High 3 ms as Ib. oc eed 
Intermediate .. e 19 i 
Mean pressure, Tow (forward). ,, 13.96 14.34 
| »» (aft) ’ 1405 14.03 
High Soa pi, — 
mediate 261 
Indicated horse- power ioe cee oa 1609 
»» (aft) 1603 1574 
Total indicated horse-power 91°8 9245 
Collective indicated horse-power 18,433 
Mean vacuum in smoke-boxes .. an 41 in. 
Coal consumption per indicated horse- 
power per hour .. i a oe 1.833 Ib. 


The vessel on Monday afternoon ran three times 
over the measured course between Rame Head and 
Dodman Point, the distance being between 22} 
and 23 nautical miles. Going first to the westward, 
with the engines indicating 18,188 indicated horse- 
power, the speed was 21.04 knots. In the east- 
ward run the speed was 20.1 knots, although the 
engines were indicating rather more—18,431, but 
the wind was now on the starboard bow, and it was 
blowing at a force of from 4 to 5, In the third run 
the power was 17,355 indicated horse-power, and 
the speed 21.279 knots, with the wind, of course. 
The mean of means was 20.63 knots, which was got 
with a mean of about 102 revolutions. The vessel 
steamed away to the westward as far as the Scilly 
Islands during the night, and returned to cruise 
within the Lizard. 

Early in the morning again the same measured 
courss was run three times. On the first run 
the engines developed 18,677 indicated horse- 
power, the starboard engine developing 9158 indi- 
cated horse-power at 104.1 revolutions, and the 
port 9519 indicated horse-power at 102.4 revolu- 
tions. The speed was 20.56 knots. The second 
run with the wind was made at a speed of 21.2 
knots, the power being 18,583 indicated horse- 
power, while the third run was at 20.87 knots, with 
the engines developing 18,773 indicated horse- 
power. The mean of means for these three runs 
was therefore higher than the others, but the mean 
power was also slightly higher, the results being 
20.96 knots and 18,677 indicated horse-power. The 
result is very satisfactory, the slip of propeller being 
between 13$ and 14 per cent. And in connection 
with it is interesting here to recall that the pro- 
pellers in this ship work inwards—a change sug- 
gested by experiments made by Froude in the tank 
at Torquay. This, however, was to suit this parti- 
cular size and form of ship, and, although it is 
being adopted in the cruisers of the Diadem class, 
which are 435 ft. long, it may not be a permanent 
change. Another point of interest is that the 
dimensions of the propellers of the Powerful were 
also determined by model experiments, and that 
their ratio of surface area to diameter is consider- 
= gua 30 per cent.—less than in some Atlantic 

iners, 

Even after the exhaustive trial of 30 hours it was 
decided to have a preliminary high-speed run, and 
the engines were worked up to 110 revolutions, indi- 
cating 24,800 indicated horse-power. We give on 
page 500 tabular statements showing the results 
obtained in the trials of September 25, 28, and 29. 


(Zo be continued.) 





THE FRENOH NAVAL MANCEUVRES, 
(Concluded from page 387.) 

To complete our account of the recent man- 
®uvres of the French fleets, we must devote a 
short space to that portion of the operations that 
Were conducted in the Channel, although it may be 
said at onca that they were neither so extensive nor 
80 full of interest as the larger and more complex 
operations: in the Mediterranean, and which we 

ve described in considerable detail. The general 
Scheme of the Channel manceuvres, as at first 
Prepared, was as follows: As regards the force that 





should be employed, it was decided that it should 
be made up of the northern squadron, strengthened 
by four torpedo-boat destroyers mobilised at Brest 
and at Cherbourg, and by the mobile defences of 
the four maritime arrondissements of Cherbourg, 
Brest, Lorient, and Rochefort, those from the two 
last-named places being further increased by some 
torpedo-boats specially mobilised for the occasion. 
The reserves called in for this service on July 6 had 
to report themselves, partly at Brest for the first 
division of the fleet, and the remainder at Cher- 
bourg, for the second division. The number thus 
assembled was in excess of the requirements, and 
the remainder were drafted, some to the mobilised 
torpedo-boats, and the others to vessels under 
trial, or to ships in the harbour ; these last-named 
have no interest for us, as they took no part in the 
manceuvres. The embarkation of men and stores 
was completed on July 9, and the two divisions on 
that day proceeded to carry out a series of evolu- 
tions in the bays of Brest and Cherbourg, including 
gun and torpedo practice. These lasted until the 
14th, when both squadrons returned to their re- 
spective ports, to observe the National Féte. The 
following day both divisions proceeded to sea with 
the object of joining their forces ; the chief feature 
of this part of the work consisted of long-distance 
signalling, and at the conclusion of these opera- 
tions the combined fleet anchored in the harbour 
of Quibercn, on the south coast of the Brittany 
peninsula. The programme prescribed that a 
certain stay should be made at Quiberon, in 
order to give the men the benefit of a few days’ 
special drilling. All this was preliminary to the 
final period of the manceuvres, the details of which 
were carefully elaborated in advance. Conformably 
with the arrangements made, the fleet was divided 
into three sections, which were to make for Dun- 
kirk, Cherbourg, and Brest, respectively, but un- 
accompanied by any of the torpedo-boats. The 
nine first-class torpedo-boats or destroyers, were 
placed, after July 6, under the command of the 
captain of the Epervier, and were to move out at 
the same time as the larger vessels in order that they 
might anchor, some in the harbour of Calais, and 
the remainder off Boulogne. The last part of the 
operations, which was to continue from July 25 to 
30, was under the orders of the Vice-Admiral 
commander-in-chief, with three divisions. The 
two groups of torpedo-boats just referred to, and 
the mobile defences of Cherbourg and Brest, were 
divided between Le Havre, St. Malo, and Lezard- 
rieux ; this last-named place is situated almost at 
the end of the peninsula of Brittany. Their duty 
was to shadow a hostile fleet that had entered the 
Channel, and prevent it from leaving. 

Naturally before any of the programme could be 
carried out all the preliminary work of getting the 
ships in readiness, putting all stores on board, 
taking in crews, &c., had to be completed, and this 
work was not without interest. The second divi- 
sion of the northern fleet came to anchor in the 
harbour of Cherbourg; it consisted of the Bou- 
vines, carrying the flag of Admiral Courthille ; the 
Jemmapes, the Dupuy-de-Léme, the Chasseloup- 
Laubat, and the Salve; to this force came a little 
later, the Coétlogon, convoying the first-class tor- 
pedo-boat Lancier, that replaced the Tourbillon, 
shifted to the first division. At the same time the 
first division entered the harbour of Brest, coming 
from Ferrol with the same object as the second 
division. It was composed of the Hoche, the flag- 
ship of Admiral Premesnil, commanding-in-chief ; 
the Valmy, the Amiral Tréhouart ; the cruisers 


Friant, Epervier, and Cassini ; this last-named is a | 


representative of one of the latest types of torpedo- 
boat destroyers ; during some recent trials she gave 
a speed of 21.3 knots, with 5500 horse-power. 
Besides the foregoing, there were in the firat divi- 
sion the destroyer Lance and the torpedo-boat 
Ariel. 

The instructions prepared in advance were care- 
fully carried out, and the men and stores were on 
board in time for the two squadronsto leave their 
respective ports on the morning of July 9. The 
second division left Cherbourg for the bay of St. 
Vaast-la-Hougue, a well-known harbour on the east 
coast of Contentin ; on arriving at its destination, a 
series of firing trials and other evolutions were 
carried. out. The armoured cruiser Dupuy-de- 
Léme was not able to take part in these evolutions, 
it being necessary to send the ship to the arsenal 
at Cherbourg to undergo certain alterations to fit 
her for the approaching voyage of the President of 
the Republic. 


that it was found necessary to shorten the 
manceuvres by at least two days. While the ships 
were preparing for sea, the port of Cherbourg was 
organising its mobile defences. These consisted of 
two first-class torpedo-boats, the Grenadier and the 
Zouave, which had recently had some very satis- 
factory speed trials, and which were manned by 
crews from the squadron. The first division also 
quitted its harbour, Brest, on the 9th, and repaired 
to a bay somewhat to the south, where similar 
evolutions to those of the second division were 
carried out. Here also some of the mobilised tor- 
pedo-boats conducted several night attacks on the 
squadron. 

On the 15th, after having taken in fresh stores, 
preparations were made for the second period of 
the manceuvres. The second division, leaving 
behind it the Dupuy-de-Léme for the reason 
already explained, quitted Cherbourg in order to 
effect a junction with the first division ; it did not 
bring its two torpedo-boats, Aquilon and Lancier ; 
to these two a special réle was given, in conjunc- 
tion with the Epervier. This latter had arrived in 
the harbour of Brest from Cherbourg in company 
with the seagoing torpedo-boats Ariel, Dauphin, 
and Averne. After a day had been spent in evolu- 
tions, the Epervier left in command of a small 
squadron of three vessels besides the Aquilon, the 
Lancier, and five of the torpedo-boats of the port 
of Cherbourg. The little fleet made for the har- 
bours of Dunkirk and Boulogne, which were to 
become the centres of the third part of the opera- 
tions. A sufficient time allowance was given them 
to reach their destination, and their duty was to 
assist in the defence of that part of the northern 
coast of France. 

The first division of the squadron quitted Brest 
at the same time as the second portion left Cher- 
bourg ; finding each other and effecting a junction, 
formed a part of the programme ; the cruisers were 
used on this service, and long-distance signalling 
with the electric projectors was found very eflicient. 
On the morning of the next day the junction was 
effected in the Bay of Quiberon. The enlarged 
squadron found at this place six torpedo-boats be- 
longing to the mobile defences of Lorient, and as 
many from Rochefort, the crews of which were all 
reserve men ; considerable time was devoted here to 
miscellaneous drill ; the landing of shore parties 
for attack, firing, discharge of torpedoes, attacks 
on cruisers and ironclads by torpedo-boats, &c. 
One day was devoted, by the coastguard ships 
Tréhouart, Valmy, and Jemmapes, with 12 torpedo- 
boats, to navigating the difficult passes around 
Belle-Ile and the Bay of Quiberon ; there was also 
an engagement between these boats and the de- 
stroyers Salve and Lance; in this a large number 
of the cruisers’ and ironclads’ boats and crews took 
&@ prominent part. It was during this part of the 
manceuvres that the new destroyer, built by Nor- 
mand, after having made her speed trials, was 
ordered to join the squadron. 

At the commencement of the third period of the 
operations, the ironclad Bouvines and the cruiser 
Chasseloup-Laubat left Quiberon on July 20 for 
Dunkirk, the concentrating point during this 
period ; they were to be joined by the cruiser 
Coétlogon ; the Valmy, the Jemmapes, the, Cassini, 
and the Salve made for Cherbourg. During this 
final portion of the manceuvres the fleet was 
divided into three sections ; the first, or division 
A1, included the Hoche, the Tréhouart, the Friant, 
and the Lance. Division A2 was formed of the 
Valmy, the Jemmapes, the Cassini, the Salve, and 
later, of the Surprise; Division B, which repre- 
sented a hostile fleet, consisted of the Bouvines, 
the Chasseloup-Lauba‘, and the Coétlogon. It is 
almost unnecessary to explain that the torpedo-boats 
which had previously left for Boulogne and Dun- 
kirk were intended to form a light division under the 
command of the Epervier. According to the plan 
adopted, the Divisions Al aud A.2 were allied under 
the command of Admiral Premesnil ; the hostile 
fleet was commanded by Admiral de Courthille ; 
this latter started from Dunkirk, the two others from 
Brest and Cherbourg respectively. The first two 
divisions were limited to a speed of 11 knots, while 
the hostile fleet was permitted to run at 12 knots. 
In the original programme the actual period of 
hostilities was restricted to the 12 hours com- 
mencing at midnight July 26-27 ; this was advanced 
by 24 hours, on account of the Presidential voyage 
to which we have already referred. The idea of 
the attack and defence was as follows: The enemy 





It was on account of this voyage’ 


was tu pass the line that would join Cape Gris-Nez 
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PARTICULARS OF THE PRINCIPAL SHIPS THAT TOOK PART IN THE RECENT FRENCH NAVAL MANCUVRES 
IN 


THE CHANNEL. 








NAME. Material. | Length. | Breadth. | nan | 
Tronclads. ft. in. ft. ip. ft. in. 
Hoche.. os .. Steel & Iron 335 11 65 7 26 3 
Amiral Tréhouart .. Steel 283 10 57 4 22 0 
Valmy = = ” 283 10 57 4 22 0 
Jemmapes .. - ” 283 10 57 4 22 0 
Bouvines .. bs ” 283 10 57 4 £2 0 
Cruisers. 
Friant Se os ” 308 5 os} 7 
| 
Chasseloup-Laubat ” 308 5 msiw?d 
Coétlogon .. 2s ” 311 8 80 6 14 0 
Torpedo- Boats. 
Lance .. os ° os 194 2 22 1 7 0 
Salve .. ée oe - 194 2 22 1 7 0 
Cassini ee 5 ie 262 6 27 4 10 3 
Surprise * 183 9 18 0 910 | 


to Folkestone during the day or night of the 25th. 
The small fleet of torpedo-boats assembled under 
the command of the Epervier, supplemented by 
those from the mobile defences of Dunkirk, was 
detailed to stop their progress, and, if the oppor- 
tunity occurred, to attack, and they had also to 
signal the semaphore system when the fleet had 
passed the line just referred to. This intelligence 
the semaphores had to communicate as rapidly as 
possible to the squadrons A 1 and A 2. The enemy 
was supposed to be aware that these two squadrons 
were separated, and that they had reached the sea 
from two different ports. It was to take advan- 
tage of its slightly superior speed of one knot, 
to ascertain whether A 2 was not still at 
Cherbourg ; this port, strongly defended by its 
forts and the torpedo-boats, was considered to be 
impregnable. If A 2 had quitted Cherbourg the 
enemy was free either to pursue it or profit by its 
absence to bombard the undefended towns on the 
coast from Dunkirk to Brest. The fleet was en- 
tirely free to make any combinations that seemed 
advisable to the admiral, and to pursue any tactics 
until the morning of the 29th, when the manceuvres 
were atan end. Between 10 and 11 on the morn- 
ing of the 25th, Division B passed the Pas de 
Calais and steamed in front of Cherbourg during 
the night; it remained in front of the harbour 
until 4 A.m., when it disappeared towards the 
west-north-west. On the same day, at 5 p.m., the 
Division A 1 left Brest, while A 2, having quitted 
Cherbourg on the same day at noon, joined Al in 
the vicinity of the Ile de Batz. During the follow- 
ing day it was able to obtain information from the 
vedettes about the movements of the enemy. In 
the afternoon the Division A1 came in touch with 
B, and pursued it as far as Cape de la Héve ; but 
B, having a higher speed than A 1, was able to 
escape without being attacked. The knowledge 
gained by this pursuit enabled the commander of 
the two divisions to signal from the semaphore 
at Cayeux to the embouchure of the Somme: “I 
have encountered the enemy, who has steered for 
le Havre, six miles to the north of la Héve. Ihave 
followed without result as far as the line Cape 
Gris-Nez and Folkestone. He passed this line 
when the Fleet A 1 was 40 miles astern.” 

These operations were of much interest, espe- 
cially from an English point of view, considering 
the scene of the imaginary hostilities and the con- 
ditions that controlled the operations of the enemy 
fleet. It will be seen that there was reason for 
claiming a success all round, since B could not 
prevent the Divisions Al, A2 from uniting, but 
on the other hand, it was able to evade the com- 
bined squadron, and to pass the limiting line within 
the prescribed time. Some points of minor interest 
may be noticed before dismissing the subject. Prac- 
tically the Fleet B was reduced to the Bouvines 
and the Chasseloup-Laubat, because the Dupuy-de- 
Lome was required at Cherbourg, and the Coét- 
logon was obliged to return on account of some 
derangement to her machinery. As we said at 
the commencement of this article, these Channel 
evolutions were of small interest as compared with 
the Mediterranean manceuvres ; they illustrated, 
however, two important points, the efficiency of 
the French naval reserves, and the high qualities 
of the officers ; and they demonstrated, what we 
are so often proving in our own Navy, the neces- 


Displace- | Armour 


| No. of 








Armament. Date w 
ment. | (Amidships) | aiveu. Power, &c. Speed. — 
tons in. | knots 
10,581 17.72 | Two 13.39-in.; two 10.63-in.; twelve 5.51-in. q.-f.; eleven 2 10,912 horse-power | 15.92 1886 
| 1.46 in.; nine 1.85-in.; six 2,56-in.; five torpedo tubes 
6,610 18.11 and 9.84 | Two 11.81-in. ; eight 8.39-in. ; four 1.85-in. ; four 1.46-in. : 2 Belleville boilers 1893 
| eight machine guns 9167 horse-power 
6,590 18.11 ,, 9.84 | Two 13.39-in.; four 3.39-in. q.-f.; six 1.85-in.; one 2 Belleville 15.91 1892 
2.56-in. ; eight machine guns | §911 horse-power 
6,598 18.11 ,, 9.84 | Two 13.39-in.; four 3.39-in. q.-f.; six 1.85-in.; one 2 | Lagrafel & D’Allest 15.68 1892 
2.56-in. ; eight 1.46-in. | | 9167 horse-power 
6,610 18.11 ,, 9.84 | Two 11.81-in. ; eight 3.39-in. q.-f. ; four 1.85-in. ; one! 2 | Lagrafel & D’Allest | 16.05 1892 
2.56-in. ; ten machine ; two torpedo tubes | | 8931 horse-power 
| 8,725 oe Six 6.29 in. q.-f.; four 8.39-in.; four 1.85-in,; eleven' .. | Niclausse, 9000 19 1893 
| 1.46-in.; one 2.56-in.; two torpedo tubes | horse-power 
| $8,725 Six 6.29-in. q.-f.; four 3.39-in.; four 1.85-in.; eleven, D’Allest, 9686 horse-| 18.77 1893 
1.46-io.; one 2.56 in.; two torpedo tubes | power 
1,848 Four 5,51-in.; four 1.85-in.; four 1.46-in. 5918 horse-power = 2.33 1883 
321 | Four 1.85-in.; three revolving cannon 320 horse-power = 1885 
321 Four 1.85-in.; three revolving cannon 320 re re 1835 
958 | One 3.89-in.; three 2.56-in. q.-f.; seven 1.85-in. 5000 am a 1894 
627 | | Two 3.39-in.; four 2 56-in. q.-f.; four revolving cannon 8000 A 1895 


sity of fighting ships always being within easy 
reach of a dockyard, to make the repairs, more or 
less serious, that generally happen to ironclads and 
cruisers when on high-pressure service for a few 
days consecutively. 





NOTES. 
THE Wor tp’s Suprpty or MANGANESE. 

TuE total supply of manganese ore for the last 
year for which returns are available, was 408,079 
tons, and of this we in Britain used some 128,000 
tons. The quantity required has been steadily 
increasing, being now five times what it was ten 
years ago. This is in part due to its more extended 
use in high-speed engines, where weight is more 
important than first cost, and where, therefore, it 
is preferred for its high tensile strength. It is 
also more largely adopted now for warships, which 
are wood and copper sheathed, and _ therefore 
require manganese bronze, or some other metal 
which will not readily corrode. The percentage of 
manganese is in such cases very small, usually 2 per 
cent. to 88 per cent. of copper and 10 per cent. of 
tin in engine castings. Stem and stern frames run 
up to 15 and 25 tons respectively, while propellers 
often weigh 17 tons. But withal, the extensive use 
is somewhat surprising, for what is known as naval 
brass is more in favour. The proportions for 
engine parts are 62 per cent. of copper, 37 per 
cent. of zinc, and 1 per cent. of tin. While 
slightly cheaper, it is, as a rule, more uni- 
formly reliable, and the tensile strength of rods 
is nearly as high, usually 26 tons to 28 tons 
per square inch. Still, we use 128,000 tons 
of the ore, and pay for it the very substantial price 
of three guineas a ton. The metal itself costs from 
801. to 1001. per ton, so that only great advantages 
would justify its use. We have to import this ore, 
our native production being now under 2000 tons, 
although some years ago it was 12,000 tons. That, 
however, was at a time when copper was dear, 
owing tosyndicate manipulations, and then evenman- 
ganese ore brought nearly 4/. per ton. One-half of 
our supply comes from Russia, a fourth from Chili, 
and a considerable proportion of the remainder 
from France. Of the world’s supply of 408,079 
tons, Russia provides 240,181 tons, mined in the 
Ural and southern districts, but principally in the 
Caucasus. Ten years ago the output was only a 
tenth what it now is, and the increment has been 
steady. Germany occupies second place, with a 
total of 41,854 tons, taken from the Wiesbaden and 
Coblentz districts close by the Rhine. The produc- 
tion has increased fivefold in 10 years, yet the 
value is only double. The price per ton has indeed 
declined in four years or so from about 5/. to about 
2l. per ton. Chili comes third, due to the output 
of Coquimbo and Atacama, the ores from which 
give 50 per cent. of manganese, and for it we pay 
nearly 4/1. a ton. Their total outpus is about 
40,000 tons, of which we take three-fourths. 
France has 11 mines, close to the borders of Spain, 
and the total has increased to 32,239 tons, but is 
of a low grade, the value being 30s. a ton. Japan, 
that land of great resource and euergy, takes fifth 
place, and the ore is of high grade. In five years 
their production has increased from 945 to 13,945 
tons. The United States produce 9547 tons, got 








principally in Virginia, Georgia, and Arkansas 





States. Greece has rather decreased her proportion, 
the total being 9172 tons. Turkey mined 9000 
tons, while on the borders of Austria-Hungary and 
Bosnia there are deposits whence the former get 
2743 and the latter 6484 tons. Portugal finds 6848 
tons of the world’s annual supply, Spain 7684, 
Sweden 3269, and Colombia 3950 tons. New 
South Wales, New Zealand, Queensland, and 
Canada have commenced the mining of manganese 
ore, and it is to be hoped the colonial supply will 
increase. 


Power REQUIRED FOR ELECTRICALLY DRIVEN 
Too.s. 


The adoption of electricity for machine driving 
gives very great facilities for ascertaining the 
power required in different cases. Particulars of 
some interesting experiments on this head carried 
out at the Pencoyd Iron Works have been pub- 
lished in a recent issue of the American Machinist. 
Most of the tests were made on punching or shear- 
ing machines, and the great variation in the power 
required is noteworthy. Thus in the case of a 
punching machine coupled direct to a 10 horse- 
power shunt-wound motor, 1.5 horse-power was 
required to drive the machine running light. At 
starting, however, the current through the motor 
rose to 45 amperes, corresponding at the potential 
of 218 volts to 13.1 horse-power, and on punching 
1f-in. holes through 1-in. plate the enormous flow 
of 150 amperes was registered, corresponding to 
more than 43 horse-power. The motor thus enor- 
mously overtaxed broke down after punching 200 
holes. In another case a pair of cropping shears, 
cutting hot steel 1 in. square, was tested, the motor 
being shunt-wound and of 1horse-power. Theelectric 
pressure was 228 volts, and running light the current 
was 2amperes. In cutting this was increased to 9 5 
amperes, corresponding to an output of 2.9 horse- 
power. The motor being overtaxed, the field wind- 
ing was compounded, with the result of reducing 
the amperes in cutting to 5.5, and the power ex- 
pended to 1.7 horse-power. In all cases it was 
found that compound winding gave better results 
than the shunt system. Thus in the case of a scrap 
shears, driven by a 15 horse-power motor under a 
standard pressure of 220 volts, the machine took 
10 amperes running light, or 2.9 horse-power. At 
starting with the shunt winding, 70 amperes were 
required, as against 50 with the compounded field, 
whilst steel rails 3 in. high by 2? in. base by 1{ in. 
tread required about 54 amperes with the shunt 
winding, as against 42 with the other system. 
Similarly 2}-in. round steel bars were sheared with 
73 amperes in the one case and with 50 in the other. 
In both the above tests a friction clutch was intro- 
duced between the motor and the work. This 
device had, as previous experiments had shown, 
the effect of greatly reducing the flow of current 
through the armature. Thus a shearing machine 
which took 38 amperes at 220 volts on shearing 
8 in. by in. plates took only 35 amperes to shear 
8in. by lin. plates when a friction clutch was 
fitted as stated. It also appears from the figures 
given that the power required is not proportional 
to the area sheared, but depends on the form of the 
bar. Thus the 2}-in. round bar having an area of 
4.9 square inches took 14.7 horse-power to shear it, 
whilst an 11 in. by } in. plate, having an area of 
8.25 square inches, took but 13.3 horse-power. It 
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has, of course, to be remembered that horse-power 
is a measure of the rate of doing work, and not of 
the total energy expended. 
Toe Mingrat WEALTH or New SoutH WALEs. 
The annual report of the Department of Mines 
and Agriculture for New South Wales serves to 
call new attention to the variety and extent of the 
mineral wealth of this great colony. The gold- 
mining industry will always prove attractive, from 
the possibilities it opens up to the working miner, 
and it would appear to have taken a new lease of 
life during the last few years. In 1888 the output 
fell to 87,503 oz., valued at 317,0991., but it has now 
risen by successive stages to a grand total for 1895 
of 360,165 oz., valued at no less than 1,315,929/. 
This is the best return since 1873, and recalls the 
golden decade of 1858 to 1868. The Government 
is assisting the development of new fields by giving 
free railway tickets to prospestors and permitting 
them to have a ‘‘ miner’s right ” on credit. About 
9000 men are helped in this way per annum. 
Though less striking to the imagination, the 
output of coal from the colony is, perhaps, of 
greater importance to the people at large, and is 
of nearly equal intrinsic value. The output in 
1895 was 3,738,589 tons, valued at 1,095,237/. 
The colony prides itself on the safety of its mines, 
the fatal accidents per 1000 persons employed being 
only .767 for 1894, and 1.108 for last year, whilst 
the average for the United Kingdom is slightly 
over 1.5 per 1000. The comparison is not, of 
course, entirely fair, as the number of men em- 
ployed in winning colonial coal is but 9000 odd, 
whilst nearly 80 times as many are at work in this 
country. Both the industries mentioned above may 
be considered flourishing, but the returns for the 
tin and copper mines are less satisfactory, the 
output showing a heavy falling off in each case. 
No doubt at some future day the iron industry 
will rival that of gold-mining in importance, but 
at present it is practically non-existent, though the 
ore beds are known to be valuable and extensive. 
Amongst the remaining minerals the most interest 
perhaps attaches to platinum, the demand for which 
is yearly increasing in importance. Some 413 oz. 
were obtained last year, as against over 1000 oz. in 
1894, the principal difficulty being a scarcity of 
water. On this head, however, it is noteworthy that 
recent bores have shown the possibility of obtain- 
ing artesian water from strata hitherto considered as 
hopeless. Diamonds are also found in the colony, 
but the deposits are not yet worked to any very 
large extent. The gems obtained are of remarkable 
hardness. To still further assist the mining in- 
dustries, the Government makegrants to prospectors 
where circumstances appear sufficiently favourable, 
and have, moreover, established a well-equipped 
metallurgical laboratory where assays are made and 
methods of reduction thoroughly tested. Some of 
the assays made last year showed that the colony 
was in possession of deposits of the ores of manga- 
nese, nickel, cobalt, tungsten, and chromium. 





Lran’s Navy List.—Lean’s Royal Navy List, which is 
Peg quarterly by Messrs. Witherby and Co., of 
igh Holborn, and of which the October issue is before 
us, continues to grow as the Navy increases in size, and 
new features are added to the work. The book sup- 
plies a complete guide to the higher personnel of the 
avy. In the first place—or, perhaps, rather in the 
last place, for the lis) comes at the end of the work 
—there is a complete alphabetical list of the officers 
of the Royal Navy and oyal Marines, with the rank 
attached. Reference in this list is given to another 
page, on which particulars are found of the chief events 
in the career of the officer referred to, including dates 
of promotion, rewards for merit, &c. In the main body 
of the work the officers of the service are grouped io 
tables according to rank, beginning with admirals of the 
Fleet and ending with schoolmasters, who follow gunners, 
boatewains, and carpenters. The Royal Marine forces and 
the retired list follow. The next section of the work 
deals with ships, a list of those on particular or foreign 
service being given, as well as a table of those building. 
It is, however, with personnel that Colonel Lean deals in 
the list, and accordingly a large parb of this section is 
devoted to the enumeration of ships in commission, with 
the names of officers holding commission or warrant 
attached. A pleasing feature in this part of the book is 
the reference made to any victory in which a vessel of the 
Same name has taken part. As the editor says, the 
tmy cherishes its triumphs ; why should not the Navy ? 
The personnel of the Royal Naval Reserve is set forth, as 
Well as that of the disbanded Royal Naval Artillery 
Volunteers, Colonial navies, and civil departments of the 
Navy, are dealt with in regard to personnel, and finally 
there comes an extensive and—in spite of the long 
glorious list of meritorious actions performed by officers of 
the naval service. On the whole, it may be said that the 
list is a most valuable compilation, the matter being well 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 8. 
TuHE iron industry is in the same condition as three 
months ago. Steel production in all forms is restricted 
to immediate needs. Manufacturers are awaiting the 
coming of the long-looked-for demand. A _ large 
amount of business has been promised conditionally 
for November and December by builders, promoters, 
contractors, and others who apprehend a hardening 
of prices after the national election. A few large 
blocks of Bessemer have been sold in western markets, 
Charcoal iron is in better request. There are specifi- 
cations for plates, shapes, and other finished material, 
which will probably result in business before the close 
of the month. A few contracts have also been placed 
in western markets for merchant steel for winter 
delivery. There is much more interest felt in the 
markets than for many months. A higher tariff and 
a gold basis are being already discounted. In Southern 
pig-iron centres prices have been nominally advanced 
25 cents for pig, and another advance will be made 
before the close of the month. Steel billets are dull; 
the combination of producers has control, and 
prices will be maintained as they decree. Through- 
out Atlantic coast markets, buyers are purchasing 
in a small way, waiting for the election. The 
strong feature of the market is the large volume 
of assured business for the winter. Very little busi- 
ness is being done in steel rails, Should railroad 
building, even on the limited scale projected, be 
_" the steel trade would be materially bene- 
ted. It is estimated—but the estimate is, of course, 
only an estimate—that 6000 miles of track of all kinds 
will be laid next year. Plate and structural iron and 
steel makers have numerous inquiries and specifications 
for winter and spring work. The low prices will 
attract more or less business during the next few 
weeks. Brokers and agents of mills are disposed to 
take rather optimistic views of the near future. The 
American iron trade certainly has endured its share of 
depression, but the indications from all quarters are 
favourable for greater activity as soon as the policy of 
the Government is announced. 





IS ENGLAND'S TRADE DIMINISHING ? 
To THE EprTor oF ENGINEERING. 

Srr,—To engineers and those employed by them, this 

is a vital question, hence I trust that you may find a 

corner in your widely circulated pages for a few lines 

touching on it. 

In 1891 there were 102 plantations fully occupied in 

growing and Eosery | sugar in British Guiana, a small 
section of our West Indies. 
In 1896 there remain only 65 plantations. These re- 
present an annual outlay of 61,3337. (actual mean of the 
last three years) for new machinery and for renewals ; 
this sum goes to Evgland and Scotland only. 

Other items, such as manures, lime, chemicals, bricks 
coals, hardware, stores, clothing, &c., made up an actual 
total for 1894-95 of 888,3387. (one year). This also goes 
wholly to the United Kingdom. 

Food supplies are not included in the above item, 
Canada can send flour, and many such items. Rice can 
be grown in the colony. 

Bounties paid on sugar exported, say, from Germany, 
have been somewhat increased, until the price paid for 
the sugar, as purchased, say, from Germany, is a little 
less than it can possibly be grown here for; hence it 
follows that these 65 estates, notwithstanding the ceaseless 
efforts made to reduce costs of production, cannot now 
pay their way, that the thousands of people now em- 
ployed on them must be thrown out of work, and that 
the estates must be abandoned. 

The shipping interest involved in abandoning these 
estates is not a small item ; this, however, together with 
the trade'‘above indicated, will be lost to England—handed 
over, in fact, to Belgium, Germany, &c. 

These latter, and other Continental countries, are 
spending vast sums of money, carefully and methodically, 
to secure this business; if it is of so much value to them, 
it must be worth just as much to us! 

Can England afford to lose this trade? Is it nob worth 
her while to spend a small sum in order to retain it? 

A very small rate charge on all bounty-paid sugar 
landed in England, would effectively checkmate the object 
for which these bounties are given. (It could not in any 
case exceed the average bounty, actually paid on exported 
sugar, at Continental ports), “Thousands of people would 
find fair employment here; whilst English engineers, 
shipowners, and merchants would all participate. 
Germany hardly restrains mirth at the success of her 
bounties, thus far ; a little more delay on our part, and 
England loses this trade. Prompt action would, even now, 
save it, and, together with it, ‘rade of many times its 
value in other parts of her West Indies. 

Your obedient servant, 
T. S. Cornisu, Assoc, M. Tnst. C. E. 
Belfield, East Coast, Demerara, September 30, 1896. 





THE METRIC SYSTEM. 

To THe EpiTor or ENGINEERING. 
Srr,—Having used both the foot and metre systems 
at various times, I do not know which is the worst; 
but being chiefly accustomed tothe former, I am possibly 


in the workshop and on survey work particularly the foot 
is superior. 

As fully three-quarters of the more important commerce 
of the world is conducted on foot measurements, and as 
most drawings, gauges, screw threads, &c., are based on 
inches, I suggest that we — a new foot of 100 eighths 
of inches, and thus get over the most difficult part of the 
question. For instance, a j-in. gauge would be .07 of 
the new foot, ¢.¢., seven-hundredths ; the old inch, .08, 

The —— foot is practically the present standard 
of the Chinese, and a population of over 300 millions who 
use it is well — of some consideration. 

I do not regard the co-relation of fluid measure, weight, 
and length of any serious importance, and consider 
nothing can be better than the litre and kilo for the first 
and last. The ease with which the latter works in with 
our ton is greatly in its favour. 

a to the metre is based chiefly on the large 
number of figures necessary to indicate sufficient exact- 
ness for ordinary engineering work; ,,,,-ft. is correct for 
most purposes, but ;,;5-metre is not so, consequently one 
must work in ten-thousandths, which is three times more 
accurate than is usually necessary. 

In surveying, the use of a 20-metre or 25 metre chain is 
constantly leading to errors, and the true decimal feature 
is lost to a great extent. 

I would suggest that an effort is made to come to some 
understanding with America as soon as possible, as I am 
told the chief objections there, as with us in England, are 
raised by those owning large numbers of valuable appli- 
ances, and gauges based upon the present foot of 96 eighths 
of inches, 

The yard could be still employed in its new form, 14 in. 
longer than at present; thus gun, rifle, and other sights 
used on present weapons need not be altered, except where 
unusual accuracy is needed, or in new weapons, 

With regard to currency, we cannot do much better than 
to make the shillling equal 25 cents, or a gold sovereign 
4 dols., as I believe has been suggested several times by 
high authorities. 

T am, dear Sir, yours truly, 
f ; C. W. KInpEr, 

Tientsin, North China, August 30, 1896, 





“THE MIGRATION OF TRADE.” 
To THE EprTor or ENGINEERING. 

Srz,—As the paragraph which appeared in your issue 
of the 18th ult. has been made the toundation of certain 
incorrect statements, permit us to say that for some 
years we have had inducements held out to us to start a 
branch establishment abroad for the building of torpedo 
vessels. This matter at the presend moment is engaging 
our serious consideration, and is quite apart from whav 
are styled ‘‘labour troubles,” of which we have had no 
experience, 

Yours truly, 
Yarrow AND Co. 
Isle of Dogs, Poplar, London, E., October 12, 1896, 





THE BRITISH ASSOCIATION. 

To THE EpiTorR or ENGINEERING. 
_Sir,—The report of my communication to the Mecha- 
nical Science Section at the recent meeting of the British 
Association in Liverpool affurds an opportunity of making 
one or two remarks on the work of G Section, which I am 
glad to take advantage of. 

Every year there is a considerable amount of hostile 
criticism by those who attend its meetings, perhaps for 
the first time or at rare intervals, and have not thought 
over or tried to consider what better methods of carrying 
out its work can be adopted. 
Some readers of papers are bitterly disappointed because 
the papers are not properly discussed. Others are very 
severe as to the want of novelty in many of the papers 
that ure read ; while some complain that new matter is 
brought before the meeting without sufficient time to 
consider the subject with a view to discussion. 
_ The fact is, that the real value of the British Associa- 
tion can only be appreciated by remembering that ib 
serves @ variety of objects. One of those objects is the 
description of important scientific and practical work 
which has been done in the neighbourhood where the 
meeting is held, or elsewhere. Such were the papers on 
ae Railway, the Mersey Docks, and the Tower 
ridge. 
Another class of papers are useful as marking the ad- 
vancement or development in the practical application of 
electrical and mechanical science, such the papers on the 
testing of glow lamps, street lighting by electricity, elec- 
tric cranes, and the paper on armour and heavy ordnance. 
The third class of paper afford an opportunity of ex- 
hibiting and explaining mechanical contrivances, which 
are sometimes entirely novel, and sometimes have been 
described elsewhere, Such were the communications : ‘* A 
ore Balanced Valve,” ‘t Wreck-Raising Appli- 
ances,” “‘ Engineering Laboratory Appliances,” Ko, 
With a number of other sections sitting at the same 
time, at which other sciences are being dealt with, ib is 
obvious that any one who is either familiar with, or not 
interested in, a particular subject, has opportunities of 
temporarily occupying his time elsewhere; and the great 
variety of communications and papers, which practically 
embraces all branches of the engineering profession, form 
one of the most satisfactory features of these annual 
meetings. 
Now, one of the points that I should like to advance is 
that all communications cannot well be treated in the 
same way. Thus the reading of a paper itself from the 
. is perfectly saree pon » indeed, is the only correct 





a little prejudiced in its favour. 





selected and plainly set forth, 


For scientific calculations the metre holds its own, but 


and satisfactory way of dealing with the first and second 
class of papers which I have mentioned, provided it be 
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properly read (not mumbled in a semi-audible voice) and 
properly illustrated, the diagrams being drawn with a 
due consideration of the size of the room, and properly 
lettered and placed on the wall, none of which things are 
unfortunately by any means always done. 

The third class of communication, where a description 
of the action of any appliance is to be given by means of 
a series of models, and probably a large number of dia- 
grams, the best means of doing this must be carefully con- 
sidered, and I feel gratified that after carefully thinking 
over the best way of bringing the various apparatus before 
the section, and preparing my remarks beforehand, I suc- 
ceeded in securing your favourable comment. 

It is, however, only possible to avoid a maze of un- 
accustomed oratory by a careful preparation beforehand 
which involves writing out and preparing the remarks 
with even greater care than is required for simply prepar- 
iog apaper. Of course, it is obviously safer and easier to 
read from the MS., but the infliction which is possible 
from a badly read discourse of this kind, especially when 
an assistant taps the various parts of a mode] or diagrams 
which are being alluded to, with an almost invisible stick 
in the wrong place, may be as hard to bear as the unpre- 
pared remarks of an unpractised speaker. 

Ina series of meetings lasting for a week, and sitting 
four or five hours each day, the only way to avoid 
monotony and enable an ordinary human being to follow 
the proceedings is to have a variety in the style of delivery 
as well as in the nature of the subjects themselves, and 
the present latitude allowed to members in bringing for- 
ward their communications works out very fairly well. 

There is another point which I would like to allude to, 
viz, the alleged unwillingness which you referred to of 
heads of works to employ the technically educated. 
Speaking from a certain amount of experience, I should 
say the exact opposite was the case, but the proposed dis- 
cussion on technical education, in which employers of 
Jabour, not mere politicians and city councillors, might 
give their actual experience, would be invaluable as a 
guide to all concerned. 

Yours truly, 
H. 8S. HELE SHaw. 
Walker Engineering Laboratories, University 
College, Liverpool, October 10, 1896. 





THE PREVENTION OF FIRE ON 
SHIPBOARD. 
To THe EpiToR oF ENGINEERING. 

Sik,—1t was with much amusement that we read Mr. 
W. R. Taylor’s letter in your issue of October 9 re the 
use of liquefied carbonic acid gas for the prevention of fire 
on shipboard, as his proposal does seem ridiculous in face 
of our experience with some of the leading shipping com- 
panies. They seem so old-fashioned—to use a mild ex- 
pression—that we fear that it will be many a long year 
yet before Mr. Taylor’s proposals will be taken up. 

The letter amused us because it brings back to us the 
correspondence we have had on this matter, and the non- 
sensical arguments brought forward by the various ship- 
owners, &c. Here on the one side we have Mr. Taylor, 
evidently a practical man, advocating that every ship 
should carry liquefied CO., while on the other hand we 
find it almost impossible to get a single cylinder shipped 
from a British port, It does seem ridiculous, and in 
consequence we have been compelled to go to the Con- 
tinent, where they take the CO, at ordinary cargo rates 
under deck. 

Although we are not very sanguine, we hope that this 
matter will not be allowed to drop, but that it will receive 
the attention it deserves amongst those most interested, 
namely, the shipowners and the insurance companies. 

This obtuseness on part of the shipowners means that 
the orders for the steel cylinders and the CO, go to Ger- 
many, while the goods are carried in German bottoms. 

Mr. Taylor’s idea is not new, but the thanks of the ssa- 
faring community are due to him for having brought this 
matter once more forward. If adopted, it would mean 
the saving of a great many lives, not to mention valuable 
property. We have a letter before us from the secretary 
of the Broken Hill Proprietary Company, Melbourne, 
describing how by means of liquetied CO, they success- 
fully coped with a large fire in the lower shafts of one of 
their mines. 

Yours faithfully, 
UHLMANN AND KEUTGEN. 

27, Leadenhall-street, London, E C., October 14, 1896. 








TESTS OF HOSE PIPES. 
To THE EpIToR OF ENGINEERING. 

Sirn,—We notice among the ‘‘ Miscellanea” in your 
issue of the 9th inst., an account of a test made by the 
Erie Railroad Company of rubber hose. The tes 
appears to be a purely mechanical one, and, no doubt, 
if the machine is arranged so that the friction surface 
acted upon in both samples is of equal area, would give a 
good idea of the wear. resistisg qualities of the exterior 
coating of the hose. As far as we know these mechanical 
tests are not very largely adopted, although from an 
engineer’s point of view they would give more satisfactory 
indications of the suitability of rubber for various pur- 
poses than the vulcanising, chemical, or specific gravity 
tests generally relied upon. We have had in use for 
some time a mechanical arrangement for testing india- 
rubber valves, consisting of a high-speed power 
hammer operating on the back of the valve to be tested, 
which is placed upon a suitable grid. The various effects 
produced upon the different rubber compounds supplied 
for the purpose would scarcely be expected by any one 
using the apparatus for the first time. 

We venture to bring this matter forward because we 
consider india-rubber, or the various compounds sold as 








such, to be more difficult of practical examination and 
thorough test than any other material engineers have to 
deal with, so that any light which your readers are able 
to throw upon this question would be a distinct benefit to 
the profession at large. 
Yours faithfully, 
MERRYWEATHER AND Sons, Limited. 





THE CORROSION OF GAUGE-GLASSES. 
To THE EpiTor oF ENGINEERING. 

Srr,—Every one who has had anything to do with 
steam boilers in actual practice must have noticed how 
quickly gauge-glasses waste away at the end which enters 
the top fitting and is surrounded by steam. This wasting 
seems to affect some kinds of glass more than others, and 
is probably more rapid with some waters than with others. 
It is quite likely also that boiler fluids have something to 
do with the speed at which the waste goes on. High- 
pressure steam also seems to encourage it. 

Being rather curious to know how much waste there 
would be on gauge-glasses suspended inside the boiler, 
I recently took six glasses, had them carefully weighed 
and hung by wires inside a Cornish multitubular boiler 
working at from 80 lb. to 90 lb. per equareinch. Three of 
the glasses were suspended in the steam, three in the 
water between the shell plate and the tubes. 

Four of the glasses were plain, and two euamelled with 
a white bar about 2 in, wide. Two of the plain ones were 
boiled for a considerable time in tallow before they were 
placed in the boiler. 

These glasses remained in the boiler for six weeks 
while it was at work, and were then removed and care- 
fully weighed, the result being given in the Table below : 


Weight Weight Where | Lossin 
before | when Placed Weight 


No Descrip ion. being | taken 

put in | out of oF peel 
Boiler. | Boiler. Boiler. Cent. 
grains | grains 

1 Plain gless .. -- 1086 | 1057 In water 2.7 

2 “ oe --, 1049 1047. In steam 0.2 

3 Plain glass boiled in 

tallow és eS 873 825 Ino water 55 
4 Plain glass boiled in 
ow - -- 1124 | 1124 Insteam 0.0 
5 Enamelled glass. . 1010 | 989 ms 5.8 
6 a ae +. 1073 | 1035 In water 3.34 


Glasses Nos. 2 and 4 were quite smooth when taken from 
the boiler, and it will be seen that one of them was quite 
unaffected by the treatment it had undergone, and the 
other was almost unaffected. Both were in the steam 
space ; one had been boiled in tallow and the other nob. 

All the other glasses were more or less pitted and eaten 
away, and with the exception of No. 5 those in the water 
had suffered more than those in the steam. This seems 
rather curious, because when in use on the boiler the 
glasses always waste at the end which is surrounded by 
steam. 

From the above Table the p'ain glasses seem to have 
suffered less than the enamelled, and, as far as my expe- 
rience goes, this is so in actual practice, I may state that 
the water used in the boiler was supplied by the New 
River Water Company, and a disincrustant was used. 

Yours faithfully, 
London. J. W. Surron. 





NORTH ATLANTIC SHIP ROUTE LIGHTS. 
To THe Eprror oF ENGINEERING. 

Sir,—A project has been revived for lighting the course 
of ships between England and America. he present 
projector is Mr. Reuben Plass, of Brooklyn, U.S., who 
proposes to moor buoys across the Atlantic to and from 
New York and Queenstown. The buoys are to be 
stationed 1 mile apart, and to be fitted with automatic 
apparatus for starting and extinguishing lights in lamps. 
Outside ladders are to be fixed, so that shipwrecked crews 
may obtain shelter and food inside a chamber. Distress 
signals may be made from them. At every 100 miles en 
route stations are to be provided where life belts and boats 
are to be kept, and these stations are to be connected by 
telegraph or telephone for the sending or receiving of 
communications. This sounds very pretty and attractive. 
In my younger days I was an enthusiast on all that con- 
cerned light vessels and submarine telegraphy. In 1838, 
on approaching Scilly, the ship I was on board of nearly 
touched the Seven Stones, the vessel having been set on 
towards one of those rocks by wind and tide. In 1839 I 
wrote a pamphlet suggesting the placing of a vessel 
to mark the position of the Seven Stones, but was 
ridiculed as a lunatic. Liverpool, Limerick, and 
Bristol backed up my scheme, which was to anchor 
a vessel outside the Stones in 40 fathoms of water. 
A light - vessel was placed inside or between the 
Stones and the island, and the ground swell compelled 
her removal to where I proposed she should be an- 
chored, and there has been no complaint since. My 
thoughts were next directed to connecting light- vessels 
with the shore by submarine telegraph wires. This I 
discovered was nob an easy matter. I consulted pro- 
fessional electricians, none of whom could assist me, I 
made experiments at the Nore, extending over weeks, in 
a boat, and ultimately succeeded in discovering the most 
practicable and correct method. I tried the attachment 
of wire to the links of chain cable, bub discovered that 
the plan was liable to injury, and I discarded it. On 
April 28, 1863, a specification was finally lodged at the 
Patent Office, numbered 1069, in which my method was 
disclosed, and I feel assured that no other can surpass it. 
The form of the vessel was next to ba entertained, and I 








came to the conclusion that the Trinity House vessels 
were perfection. In the selection of a vessel, I was 
brought into contact on July 10, 1863, with Mr. G, 
Herbert, of the Trinity House, who had patented 
a tub style of boat, and was then acting with friends 
to bring out a company to run a telegraph cable 
50 miles from the Land’s End, Cornwall, without 
touching Scilly. This circular vessel, with central con- 
cave bottom, was to be moored in 70 fathoms by chains 
whose links were to weigh 35 cwt. each. The mushroom 
anchor was to weigh 30 cwt. The chain was to run from 
the midship section, with allowance for rise and fall of 
tides. My objections to this tub boat were that it would 
offer a great surface to the wind from whatever quarter it 
blew ; that the abrasions of the chains in the hollow out- 
side bottom might cause the vessel to break adrift or 
founder ; that 40 tons of chain suspended from the bottom 
would cause a great strain, however well adapted for 
buoyancy the tub may be; and though waves could roll 
through the central concave bottom, the upper deck 
would not be free from the action of the seas. The round 
tub form has certain good properties, but when’ fastened 
from the centre, it was certain to twist about, and on 
inclining the links would chafe the plating. One of 
Mr. Herbert’s tub vessels was placed at South 
Sand Head in 1853, and foundered; a second was 
anchored at the Outer Stones on January 14, 1859, 
and foundered February 4, having floated only 21 days; 
another one placed in the same spot shared a like 
fate. Whether those boats were not properly constructed 
I had no means of ascertaining; but I discarded the 
=. My next introduction was to Captain John 

oody at Hastings, and I had the ey in sailing 
with him on his schooner-rigged vessel of four rays, much 
in the shape of a starfish. Captain Moody, in his paper 
read at the Inventors’ Institute in 1869, explained that 
his vessel was particularly adapted to the requirements 
of lightships, and they could be moored on shoals or 
anchorage grounds, between England and America. As 
the intersections at each ray could let out a chain, the 
vessel would always remain in one position, never chang- 
ing with wind or tide. I can certify that during my 
short cruise in his schooner-rigged vessel she was steady 
uncer canvas, and the cabin accommodation below, 
extending into each of the four rays, was all that could 
be desired. Captain Barrow, in 1869, came before the 
public to help in mooring a versel 50 miles south-west 
of Scilly, to intercept ships and to supply requirements, 
An obsolete warship took the station, but the tele- 
graph wire was a failure, resulting from the working 
of a wrong system of carrying out the electric cable from 
the vessel. These introductory observations are sufficient 
for the purpose to review the big scheme now put forward 
by Mr. Reuben Plass. His floating lights are described 
as buoys, and if they are circular their rotation will wear 
out the chains quickly. Whether lights on the ocean 
pathway are advisable is a question for navigators. The 
sudden appearance of lights which are immovable is 
likely to be distracting for a moment in misty or foggy 
weather, and the buoys may be cut down by steamers. 
When icebergs put in an appearance these stationary 
buoys cannot give way. To complete the moorings, a 
vast quantity of chain will have to be provided, but 
without a subsidy it is difficult to see where the revenue 
is to come from to keep up the lighting of the buoys. 


ours <_< 
HOMAS Moorz. 
Milton-road, Croydon, October 13, 1896, 





THE FLETCHER RYSIMETER. 
To THE EDITOR OF ENGINEERING. 

Srr,—On perusing the Elektrotechnische Zeitschrift, 
September 24, 1896, page 609, I came across a notice of a 
patent instrument for measuring the speed of ships through 
the water, viz., that of Dr. O. Brauns Erben, of Berlin, 
Patent No. 86,839. This called to my mind an instru- 
ment for the same purpose described in ENGINEERING of 
August 11, 1871, page &9, namely, the ‘‘ Fletcher rysi- 
meter.” I should like to know if you or any of your 
readers could tell me whether this instrument of 
Fletcher’s is now made, and if so, is it reliable, and 
what is the name of the makers ? 

I am, Sir, yours obediently, 
Rosert H, CAMPBELL, 

Zurich, October 8, 1896, 





Wuitby.—At the monthly meeting of the Whitby 
Urban District Council on Tuesday a report was read 
from Mr. Walker Stead, C.E., North Riding surveyor 
and bridgemaster. in favour of the construction of a wider 
bridge over the Esk at Whitby. Mr. Stead submitted 
for the consideration of the Council plans for a new high- 
level bridge and roadway from Flowergate to Church- 
street, which, he explained, would form an uninterrupted 
communication between the main streets on each side of 
the river. The effect on the shipbuilding trade would, 
he contended, be to enable much larger vessels to be built 
at Whitby ; and there would also be increased facilities 
for the fishing trade, as fish could be loaded direct from 
the boats and despatched inland without delay, if a new 
quay and sidings were provided by the North-Eastern 
Railway Company. He estimated the total cost at about 
25,000/., and if the County Council could be relieved of 
the expense of attending to and maintaining the exist: 
ing swing bridge, the North Riding authority would pro- 


| bably contribute its fair share towards the building of 


the high-level bridge. The project was discussed at some 
length, but the feeling of the meeting seemed to be un- 
favourable to it. Ultimately the further consideration 
cf the plans was referred to the highways committee, 
who will report to a future meeting. 
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A NEW WATER-.COOLED HOT-BLAST 
VALVE.* 


By WittraAm CorqunHoun, Assoc. M. Inst. C.E., 
Liverpool]. 


In these days of high temperatures, the serious effects of 
prolonged stoppages in blast-furnace practice has directed 
the attention of engineers and managers to the importance 
of providing themselves with appliances that will not 
only stand the high temperature for the longest possible 
period, but which are easly accessible for repairs, and of 
such a character that the most exposed parts of the 
apparatus can be changed without any long interruption 
of the blast. 

Having these requirements in view, a great many 
attempts have been made to provide a hot-blast valve, the 
more exposed parts of which are artificially cooled. In some 
instances the cooling agent employed has been a current of 
cold air, by means of a connection with the cold-blast 
main; but the cooling effect was found to be insignificant. 

© application of water was, therefore, the only effective 
method of keeping the valve-seat and valve-slide cool. Its 
use, however, presented serious difficulties and even 
danger, as no water-cooled valve could be considered safe 
that exposed the circulating pipes (having possibly sliding 
gland connections) to the high temperature of the blast ; 
for if any fracture takes place, the hot-blast main may be 
flooded before the accident is apparent, and in many 
situations the water will find its way into the tuyeres, 
The valve patented by Mr. Jenkin Lewis provides against 
any serious accident of this character, and since its intro- 
duction during the last three or four years into a large 
number of the more important plants throughout the 
country, there has been no reason to complain of its 
safety or efficiency. It consists of a brick-lined wrought- 
iron or cast-steel casing and hood, within which is riveted 
& flange for holding the valve-seat, to which it is bolted 
With three or four bolts. A coil of 1-in. water-pipe is cast 
within the valve-seat, which is a ring cast in good grey 
tron, and faced true with the flanges of the valve casing. 

Where the water supply may be relied upon to be clean, 
plentiful, and under fair pressure, it is sufficient for the 
Pipes to make one complete turn round the valve-seat, 
and to couple with the supply and exhaust by means of 
gun-metal unions, But in cases where the water is dirty, 
it is advisable to cast the pipes in two half-bends, and 
couple them together with a short U-bend, through which, 
—_ detached, @ pricker may be passed to clear obstruc- 
ions. This alternative method is plainly shown in the 


_ 





* Paper read before the Iron and Steel Institute. 
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engraving, the \V/-pipe connection being dotted. The 
interstices between the seat and the casings are filled up 
with purimachos cement, and the back of the seat is pro- 
tected by well-fitted fireclay blocks. In practice, ‘it has 
been found that a water-cooled valve-seat rarely requires 
changing if it has been properly tested in the first instance, 
and its shape prevents it from warping and consequent 
leakage of blast. The seat may be changed, however, by 
slinging the valve down, taking out the brickwork, and 
knocking out the four or more studs or bolts holding the 
seat to the inner ring. The slide is a cast-iron equal- 
sided disc, faced on both sides so as to be reversible. The 
disc has an extension or arm upon which a hollow cast- 
steel trunnion is bolted, forming a centre on which the 
disc may be moved radially, so that when full shut it is 
concentric with the valve-seat, and when full open is 
withdrawn within the hood so as to leave a clear passage. 
It is actuated by a wrought-iron lever keyed to the steel 
trunnion, and carrying a balance — ess heavy than 
the disc. The water circulating coil is cast in the metal 
of the disc, and the ends of the pipe protrude right and 
left at the centre upon which the radial motion acts, at 
right angles to the valve faces. The two halves of the 
hollow steel trunnion are passed over these pe to 
which are then threaded, and a pair of gun-metal asbestos- 
packed swivel glands screwed on to stop any leakage of 
blast. The supply water therefore enters through the 
swivel gland into one end of the trunnion, passes round 
the valve, and exhausts at the other end. The steel 
trunnion fits loosely on the arm of the valve-slide, and a 
wedge-shaped projection on the rim of the disc, engaging 
with the tapered side of a stop-block at the moment when 
the slide is full closed, brings it against the face of the 
seat. The blast, however, does this even more effectively, 
and completely seals the valve, unless warping has taken 
place ; in that event it can be easily felt by the workman 
that the contact is imperfect, The trunnions turn in 
bearings bored, half in the valve hood, and half in a lid 
fitted thereto, the lid giving access into the interior, and 
covering an opening sufficiently large to admit of the 
passage of the slide. The elide may either be turned face 
about, or changed completely in less than 15 minutes. 
The advantages claimed for the valve are apparently well 
substantiated in practice, now that certain defects in the 
earlier design have been removed ; and itis particularly 
valuable for throttling a very hot and cutting blast in 
half or quarter closed positions. The moving parts are 
extremely simple; there are no rods or glands to pack 
and keep tight; the water-pi at every point in the 
interior of the valve are incl in the metal of the various 
parts; and, finally, the slide may be rapidly changed 
without taking down or dismantling the valve. 

It is owned and made by Messrs. Francis Morton and 


FRANCIS MORTON AND CO, 





LIVERPOOL. 


Fig. 4. 
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Co., of Liverpool, in all sizes from 15 in. to 30 in, in 
diameter, and in small sizes for tuyere valves. 





LANCASHIRE, DERBYSHIRE, AND East Coast Ralt- 
way.—The Langwith section of the Lancashire, Derby- 
shire, and East Coast Kailway is making progress. 
The station buildings, which are of the usual character, 
have been commenced by the contractors, Messrs. Bate- 
man and Co., of Ramsey. A girder bridge, upwards of 
100 yards in length, spans the platforms and sidings. A 
reservoir has been erected at Scarcliffe for the purpose of 
supplying the station with water. Messrs. Saxby and 
Farmer have completed asignal-box which contains nearly 
70 levers. The permanent way and sidings will be shortly 
completed, and it is expected that the line will be opened 
for mineral traffic in November or December. The new 
line will have access to several collieries in the district, 
including — Shirebrook, Warsop Main, Creswell, 
Clowne, and Bolsover. 





A Directory or Scrence, ART, AND TECHNICAL CoL- 
LEGES, SCHOOLS, AND TEACHERS.—Messrs. Chapman 
and Hall, Limited, have published the above book, which 
is edited by Mr. Ray 8. Lineham. The bulk of it con- 
sists of alphabetical lists of schools, and alphabetical lists 
of teachers. These latter are arranged in subjects, such 
as agriculture, ambulance, art, botany, brickwork, build- 
ing construction, and so on. This volume will doubtless 
be a useful, the more so when it has got through the 
difficulties of infancy. In this, the second, issue we notice 
some defects, In the preface we read : *‘ Under ‘ London,’ 
therefore, arenow found only such schoolsascannot possibly 
be otherwise placed, such as those in Regent-street, Chan- 
cery-lane, Strand, &c. All others have been alphabetically 
arranged under the names of their own districts or 
suburbs, ‘London’ being added in brackets when 
deemed advisable.” As a matter of fact, *‘ London” does 
not appear at all, but there are seven subdivisions, E., 
E.C., N., N.W., 5.E., W., and W.C, Strange to say, 
S.W. does not appear, but the schools in that district are 
placed under local names only, such as Battersea, Chelsea, 
&c., a8 are also those of most other schools. But im- 
—— central schools, like the Polytechnic and the 

irkbeck, are only mentioned under such heads as 
London, W., and London, There is a ‘* complete 
list of Whitworth exhibitioners,” but it does not include 
the names of the first exhibitioners in 1868. he ex- 
hibitions were of 25/. each, and were awarded soon after 
the scheme was published, the examinations being held 
at Owens College, Manchester. No doubt these defects, 
which are not serious, will be remedied in the next issue, 
The cost of the volume is 2s, 6d, 
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OIL TRACTION ENGINES AND 
LOCOMOTIVES. 

WE illustrate on page 496 two new adaptations of 
the onthe Aloooylt oil engines, which are of interest 
in showing how advantageously the smaller classes 
of portable and locomotive steam engines can be re- 
placed by oil motors, The oil traction engine shown in 
Fig. 1 is a specimen of the smallest size made, being 
capable of hauling 20 to 25 tons along good roads on 
the level, 8 to 10 tons up an incline of 1 in 16, and 6 
to 7 tons up an 84 per cent. grade. It is, moreover, 
sufficiently powerful to drive a 4 ft. 6 in. thrashing 
machine, with its straw trusser or elevator. As will 
be seen from our engraving, the engine is mounted on 
an iron or steel framing. By means of gearing it can 
be runat three different speeds, all the wheels involved 
being steel castings. The main axle is fitted with 
compensating gear, so that sharp turns can be taken 
without casting loose one of the driving wheels, whilst 
an efficient brake prevents the possibility of the engine 
running away. The oil tank will hold about 14 days’ 
supply of oil, and, as only about 60 gallons of water 
are required for cooling purposes, the man and horse 
usually required to haul water for a steam engine 
of similar capacity can be practically dispensed with. 
Further, no coal has to be loaded, the oil used instead 
being much more easily handled, and a single barrel 
holding 400 lb. will suffice to run the engine shown 
for about threedays. Special arrangements have been 
made to silence the exhaust which is sometimes pain- 
fully emphatic in the case of explosion engines, On 
the road the driver’s duties are much less trying than 
in the case of a steam engine. There are no water or 
steam gauges to be looked after, nor fire needing 
constant attention, so that one man is quite capable of 
looking after the machinery unaided. Four sizes of 
the engine are made, the largest being about double 
the power of that to which our illustration refers. 

The engine shown in Fig. 2 was constructed for the 
Woolwich Arsenal, where a locomotive was required 
with which there would be no danger of sparks escap- 
ing with the exhaust gases from the funnel. Like the 
traction engine previously described, this locomotive 
requires an extremely small supply of water, and 
would accordingly appear to be well fitted for use in 
arid districts. The work of running the engine being 
so much less than in the case of a steam locomotive, 
one man suffices to run it, the stoker’s services being 
dispensed with. The reversing gear is of the clutch 
type, the parts being of steel. Springs are fitted as 
usual in locomotives, and all the necessary accessories 
are supplied. It will, however, be seen that buffers 
have been omitted, since the Arsenal authorities wished 
to fit these themselves. One advantage of these en- 
gines, as compared with steam motors, is the rapidity 
with which they can be started when cold, 15 minutes 
being sufficient for this. 

The engines illustrated were built at the Spittle- 
gate Iron Works of Messrs. R. Hornsby and Sons, 
Limited, Grantham. 





INDUSTRIAL NOTES. 

Tue National Free Labour Association has been 
holding its fourth annual congress in the city of Man- 
chester, a city long renowned for the staunch trade- 
unionism amongst the operative classes. It seems 
difficult to comprehend that there should be a society 
of non-society men, but the congress challenges public 
opinion in a manner quite as bold and open as the 
Trades Union Congress. There were present about 50 
delegates, and the report states that the membership 
includes 150,355 bond-fide workmen, loyal members 
of the association, One may well ask how it is that 
a large class of working men have revolted against 
trade unions, The reason would seem to be that, dur- 
ing the last six or seven years, the new unionists have 
been unduly pressing their views and methods, and that 
a section of the workers are averse to high-handed 
coercion. This is avowed in the report, and in the 
speeches of the delegates. Several instances were 
quoted in sapport of their contention that the Free 
Labour Association had been victorious in resisting 
the dictation of the unions, notably in the contem- 
plated building strike in London, where they declare 
that the total exclusion of non-union men from all the 
firms of London was defeated. The policy of coercion 
has ever been condemned in these ‘‘ Industrial Notes,” 
as at variance with indiviiual liberty, and as disas- 
trous to the true cause of labour. Moreover, it is 
usually costly, frequently most irritating to all con- 
cerned, and in the end nothing substantial is gained 
by it. The mere fact that an association can be formed 
of over 150,000 men in protest against such a policy 
is strong evidence of the failure of coercive measures. 
Strikes against non-union men may lead to strikes 
against union men, 





The York Conference of Railway Servants repre- 
sented a large and compact body of men from all parts 
of the country who have under great difficulties fought 
their way to the front, until they have a society of 
which they may well be proud. 


It is not merely a 





fighting union, but rather on the model of the Amal- 
gamated Society of Engineers, with substantial 
benefits in the foreground. For a long time it had to 
struggle for recognition, but now it is generally re- 
cognised by the great railway companies as a corporate 
body with whom the directors may safely deal, and it 
is always encouraging to find that friction diminishes. 
The report admits that much has been done in the 
matters of hours of work and the reduction of over- 
time under the recent Act ; and also that the rates of 
wages have been increased by four of the great rail- 
way companies—the London and North-Western, the 
Great Western, the Midland, and the North-Western. 
Since the society was first instituted there has been a 
marked change in the condition of all railway workers, 
in all instances for the better. In the matter of safety 
the public are as much interested as railway servants, 
for mishaps to the latter endanger the passengers. A 
careful and prudent policy on the part of the union 
will do much more. It is in human nature to be over- 
anxious to do much; a strong union can afford to 
repress undue haste. The Board of Trade have now 
to report not only upon the finances and general 
working of the railway system, but upon the way in 
which legislative provisions for the especial safety of 
the men have been carried out. This publicity will 
help the men, and any accident by neglect will bring 
retribution upon the companies. 





The Amalgamated Society of Engineers is going 
ahead in membership to such an extent that the total 
has reached 85,524 members. Of this total 6929 
were on the funds, of whom 2303 were on donation, 
1777 on the sick list, and 2849 in receipt of super- 
annuation benefit. The total cost of these benefits 
was 3011/. 12s., or 97d. per member, per week, or only 
a fraction over one-half of the contributions, the 
balance going to the aggregate fund. The trade 
reports indicate that ‘‘ trade has maintained the high 
level to which we are fast becoming most agreeably 
accustomed month after month.” It is further said 
that “‘ our national industries generally are indicating 
the same hopeful condition.” It is believed that this 
condition of things will continue for some time in all 
parts of the country. The reports on labour-wages 
movements include those in the Manchester and Sal- 
ford district ; at Edinburgh, where a third advance 
has been given; at Bury and Bolton, where the ad- 
vance has been 2s, per week; at Blackburn, Burnley, 
Preston, Darwen, and Accrington, in all of which 
places advances have been conceded. At Bradford 
and Shipley an advance of 2s. per week has been won, 
but at the latter only partially; at Keighley the 
movement partially collapsed; at Derby the same 
advance has been won in four out of five shops; at 
Dowlais there is still a dispute ; at Wolverhampton 
there is a divided opinion as to a forward movement. 
There are indications of a settlement of the Hull dis- 
pute as to the demarcation of work. At Ebbw Valea 
strike took place, and members were summoned for 
insufficient notice, but the case was dismissed. A 
dispute is notified at Messrs. Gwynne’s, Holborn, 
where it is said that the Free Labour Association has 
been requisitioned to supply the places of the men. 
In seven other places—Belfast in Ireland, Paisley in 
Scotland, and in five provincial towns—disputes are 
pending. The schedules are out for the election of 
general secretary, the votes for which have to be sent 
in by November 4, or they will not be counted. The 
record is fairly peaceful, all things considered. 





The report of the Ironfounders for October is on 
the whole very encouraging. The total number of 
members is 16,041, an increase of about a thousand in 
the course of a year. Of that total 1758 were on the 
funds—481 on donation, 368 on sick benefit, 761 on 
superannuation allowance, 121 on travel, &c., and 27 on 
dispute. On the latter there is a decrease of 103 com- 
pared with last month, but on all the other benefits 
there was an increase, the aggregate being 118, con- 
sequently there were 15 more on the funds than last 
month. The state of trade returns are not quite so 
brilliant as they were, though there may be temporary 
reasons for this of a local character. In 64 places, 
with an aggregate of 7965 members, employment was 
‘*very good.” Last month there were 73 such places, 
with 9154 members. This, however, is to some extent 
made up by the increase from 35 places, with 5211 
members, to 41 places, with 6211 members, where trade 
is good. In 11 other places, with 1157 members, it 
may be said that trade is moderate, but in five places, 
with 708 members, trade was from ‘‘sbort time” to 
“*very bad.” Some of this may have been due to 
labour disputes, even though the disputes may have 
ceased. The total cost of benefits was 5521. 3s. 3d., or 
about 8d. per member, per week. The funds are in- 
creasing at a rapid rate, the total now reaching about 
43,548/., or nearly double what it was a year ago. 
Advances in wages had been gained at Barnsley, 
Bromley, Chester, Heywood, Lancaster, and Wrex- 
ham of 2s. per week; at Manchester and Salford of 
2s. per week in two instalments, and at Chatham, 
Haslingden, and Preston similar advances have been 





under consideration, while in London notices have 
been given for a similar advance. The movement in 
the direction of higher wages is pretty general, as the 
report has it, making hay while the sun shines. But, 
as a rule, the ironmoulders are slow to strike. 

The state of trade in all branches of the engineering 
industries throughout Lancashire continues in a satis. 
factory and healthy condition. Not only have the 
chief establishments sufficient work on hand to keep 
all hands fully employed for some time to come, but 
new work is still coming in freely in nearly all de. 
partments. The chief difficulty seems now to be to 
deliver fast enough to the more pressing customers, 
The anxiety generally is to place the new orders where 
they can be most speedily executed, and very few of 
the leading firms are able to promise early completion 
of the contracts offered. The removal of the wages 
trouble has lessened the difficulty, and even more £0, 
perhaps, the disposition not to press the overtime pro- 
posals as part of the terms of settlement. The activity 
in the engineering industries is not confined to special 
work, but isgeneral. It is a very long time since both 
stationary and locomotive builders were equally busy, 
machinists and machine-tool makers equally pressed, 
and when both the ironmoulders and boilermakers 
were equally active. In the Manchester and Salford 
district, out of 6190 members, only 91 were on dona- 
tion, and these mostly fitters and turners. The pro. 
portion in the Liverpool district, both sides of the 
Mersey, was larger. In Oldham, out of 2194 members, 
42 were unemployed ; in Rochdale, only five out of 
572; in Bolton, only 20 out of 2340 members. So it is 
in most of the chief centres. In the ironfounders only 
10 out of 823 were out of work in the Manchester and 
Salford district, and similarly elsewhere. In the iron 
trades the market is marked by a strong tone, prices 
tending upwards, 

In the Wolverhampton district the outlook is quite 
as favourable. Makers of finished iron have very 
hopeful prospects of continued good trade, and all 
quotations remain firm at the advanced rates. It 
appears that the dozen leading firms show an average 
increase of 1s. 9d. per ton over the previous returns 
in the selling price of the various classes of iron pro- 
duced. The output of crude and rolled iron, and 
especially of steel and common sheets, during the last 
six months, has exceeded that of any corresponding 
period for many years past. The home consumption 
of steel and iron has largely increased of late, while 
the exports of galvanised sheets, hoops, rods, tubes, 
railway iron, and steel, by the various shipping firms 
to colonial and other markets abroad, have been in- 
creasing in the total tonnage month by month. 
Inquiries are still very numerous and urgent with 
respect to future supplies, many offers being made up 
to the end of the present year. There has been a 
growing feeling in favour of an advance of a sub- 
stantial kind in the price of best brands, which will 

robably affect the prices of all other classes of iron. 

n anticipation of some such rise merchants and agents 
gave orders more freely at the recent quarterly meet- 
ing than they had previously done upon the best terms 
they could secure. Foundry iron and best forge were 
in heavy demand, and advanced rates were secured for 
heavy parcels. The engineering and kindred branches 
are very busy ; out of 380 members only one was unem- 
ployed, and that one a turner. Not a single iron- 
founder was out of work. In the bridge and girder 
shops, and boiler and tank making shops, it is the 
same, all busy, all at work. One curious feature has 
cropped up in the engineering branches of trade: a 
vote was taken for an advance in wages; the voting 
was about equal, so that no steps were taken, Whether 
the peaceful relations brought about by the Midland 
Wages Board influenced the result, it is not possible 
to say, yet probably they did. 





In the Birmingham district there has been buoyancy 
and expectancy. The buoyancy was confirmed at the 
recent quarterly meeting by the negotiations opened, 
but the expected advance in rates was not realised. 
Makers are well supplied with orders, more particu- 
larly as regards the bar, angle, and strip branches ; 
sheet-makers are only moderately employed, with 
— rather weak, supply being in excess of the 

emand. There is a large consumptive demand for 
black sheets for galvanising purposes ; but the produc- 
tive power, local and general, has increased beyond 
present requirements. In most other branches of the 
iron and steel trades the mills and forges are running 
full time, the orders on hand insuring full employ- 
ment to the end of the year, apart from the go 
orders already expected. The engineering industries 
are busy; out of 1278 members in Birmingham, only 
seven were unemployed. Out of 235 ironmoulders, 
three only were out of work. In the hardware trades, 
in the brass and copper trades, and in the multifarious 
special local trades, there is general activity ; in many 
overtime is largely worked. 


The dispute in the engineering trades in the Man- 











Oct. 16, 1896.] 


ENGINEERING. 


5°97 











chester and Salford district has ended, as was expected, 
by the acceptance of the terms offered by the em- 
ployers and accepted provisionally by the joint com- 
mittee. Some of the reports state that the terms have 
not given satisfaction to the men; but the rumours 
have been much exaggerated. The votes were: in 
favour, 3995 ; against, only 538. Two large firms have 
given the full rise of 2s, per week at once, so that 
possibly some of the men feel aggrieved to find that 
their fellows are enjoying an extra ls. per week, 
while they wait for three months, But then the cost 
of a possible struggle must\be weighed in the balance. 


The report of the Amalgamated Carpenters and 
Joiners for October shows that the society now numbers 
47,989 members, or close upon 48,000, all in benefit. 
Of these only 459 were unemployed ; 848 were on the 
sick list, and 600 on superannuation allowance ; the 
total being 1907 on the several benefits. The state of 
trade is shown to be good by the small proportion of 
members out of work, less than 1 per cent, The wages 
movement has recorded further advances at Reading, 
Northwich, Kilkenny, and Birkenhead ; at Cork and 
Chorley disputes are pending. The rule of the society 
on the apprenticeship system has been expounded by 
the council. They state that apprenticeship is not re- 
quired by the rules; that the only thing required is 
ability asa workman to command the standard rate of 
the district ; and the council suggests that the rule as 
to the full rate by young men under 21 years of age 
might be relaxed in cases where the men have worked 
a long time at the trade. The disputes have now so 
dwindled in number that only four towns are men- 
tioned in which men on travel are requested to keep 
away. 





The state of the textile trades in Lancashire is not very 
bright, but the more recent returns were affected by the 
holidays. The proportion of spinners out of work was 
4.8 per cent., a trifle under that of the month previous. 
No fewer than 17 dispute cases have been attended to 
in the month, most of which have been settled, But 
the larger disputes remain unsettled. One as between 
the ‘‘ turners” and the millowners is nearly settled, 
one point only remaining. There are strikes at two 
mills, the bone of contention being the discharge of 
the men who went in during the strike. The employers 
refuse to dismiss them. This is often the obstacle toa 
settlement in all branches of trade, more often than 
the mere question of terms, This difficulty the leaders 
ought to try to solve. 

The shadow of a possible dockers’ strike is thrown 
forward for a month, as the ballot papers of the men 
on sea voyages cannot be collected until that time. 
The shore members will be balloted immediately. It 
is reported that several of the employers in Bermondsey 
and Rotherhithe have given advances, though not 
quite up to the standard sought. At a great meeting 
held at Sunderland it was stated that the men there 
were ready for the fight. But it was explained that 
400,000 ballot papers were sent out, and the result 
could not be known for three weeks or so. A common 
war chest was advocated, so that all the men called 
out should share alike. It is difficult to get reliable 
news as to the state of affairs at Hamburg, Antwerp, 
and other Continental ports, but the men profess to be 
ready for emergencies. 





The Bolton machine workers repudiate the compro- 
mise agreed to in the Bolton iron trade, whereby they 
were granted ls. per week advance. The men gave 
notice of a further advance towards the close of last 
week, but what further steps will be taken remains to 
be seen, 

The ironmasters of the west of Scotland have re- 
quested further time to consider the question of 74 per 
cent, advance in wages. Some further time was agreed 
to, but the men threaten that if the demand is not 
conceded they will give notice to cease work on the 
24th instant, 





There was a curious ending of a hasty strike at 
Blackburn last week. Nearly 600 men had struck 
Without notice to one of the firms, In order to avoid 
legal action, the men agreed to pay 6d. per loom as 
compensation for the three days’ strike. The offer 
was accepted, and the operatives resumed work. 


The London Trades Council refused at its recent 
meeting to take part in the purely political agitation 
with respect to Turkey and Armenia. It is only in 
recent years that the trade unions have taken up 
politics as such. The rule was pretty general to ex- 
clude polemical, religious, and party political questions. 
But trades councils have not been so fettered, but each 
council acts for itself. 


According to a decision of the men affected by the 
cab strike, at a midnight meeting held on Friday 
night, the 9th instant, it was resolved to continue 
the strike, It was considered impossible for the rail- 
way companies to establish and maintain a cab service 





at the several stations, and yet the public seem not to 
have been seriously inconvenienced. The men seem 
to be well supported, for the cab proprietors voted 
1500/. from their funds, and each of the 1000 men on 
strike had 23s., together with a small additional sum 
for children under a certain age. It is a novel posi- 
tion for a strike of the men to be supported by the 
funds of the employers. It is possible that some com- 
plications may arise with respect to the funds em- 
ployed. The London magistrates seem determined to 
= down intimidation; one cabman was sent to prison 
or one month with hard labour, and it was intimated 
that others would get three months. 





The strike of quarrymen appears to have been 
attended by some intimidation, and worse, if some of 
the reports speak truly. We hope this is not the 
case. The men, however, seem resolved to fight the 
matter out to the bitter end, in spite of all difficulties. 
This is asserted to be a case of practical intimidation 
by a wealthy employer, by discharging the ‘‘ mouth- 
pieces” of the men. Such a method settles nothing. 


In the coal-mining districts there is little change in 
affairs. In Lancashire the Bridgewater Trustees and 
their miners have agreed to a seven days’ notice on 
either side before terminating engagements. This is 
the first time that the notice system has been adopted 
at these collieries. In South Wales the sliding scale 
has further reduced the wages of the men. 
much dissatisfaction, but no resistance. In the fede- 
ration districts the leaders declare emphatically 
against any reduction. In Scotland things remain as 
they were. At Wrexham an agent of the miners and 
a checkweighman are being prosecuted for threatening 
the proprietor of the Clay Hall Colliery, the threat 
being to bring out the tools of the men on stroke. It 
is stated that the men have 360 witnesses for the 
defence. It is alleged that personal violence was 
threatened if they were not allowed to descend the 
pit for the tools. 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, October 6, Sir Raylton Dixon and Co. 
launched from their Cleveland Dockyards, Middlesbrough, 
a very handsome screw steamer, built on their own 
account, 320 ft. by 43 ft. 3 in. by 25 ft. moulded. The 
vessel has a deadweight capacity of about 4250 tons on 
20 ft. draught of water. The engines, by the North- 
Eastern Marine Engineering Company, Limited, Walls- 
end, are of the triple-expansion type, having cylinders 
23 in., 36 in., and 59 in. in diameter by 42 in. stroke, 
and supplied with steam by two large single-ended boilers 
working at 180 lb. pressure, and fitted with Howden’s 
system of forced draught. 

Messrs. Fleming and Ferguson, Limited, shipbuilders 
and engineers, Paisley, launched from their yard on the 
6th inst. a powerful suction pump hopper dredger, built 
to the order of the Queensland Government, e vessel 
is constructed of Siemens-Martin steel, and has a hopper 
carrying ered of 800 tons. She will be fitted with 
Messra. J. and H. Gwynne’s “Invincible” centrifugal sand 
pumps, capable of raising 1000 tons per hour from a depth 
of 35 ft., arranged for discharging either into her own 
hopper or on to shore through pipes. The main engines 
will drive the vessel at a speed of 9 knots per hour. 
Special gear will be fitted for raising and lowering the 
suction pipes. 


On Tuesday, the 6th inst., there was launched from the 
yard of the Tyne Iron Ship Building Company, Limited, 
of Willington Quay-on-Tyne, a steel screw steamer, built 
to the order of Messrs. William Milburn and Co., of 
Newcastle-on-Tyne and London, of the following dimen- 
sions, viz.: Length, 345 ft.; breadth, 46 ft.; depth, 
27 ft. 2in. moulded. The engines, which are to be sup- 
plied by Messrs. John Dickinson and Sons, Limited, of 
Sunderland, will have cylinders 24 in., 40 in., and 64 in, 
in diameter by 45 in. stroke. On leaving the ways, the 
vessel was named the Port Denison. 


The s,s. Inyati, built by Messrs. Hall, Russell, and Co., 
of Aberdeen, to the order of Mesars. John T. Rennie, 
Son, and Co., London and Aberdeen, was successfully 
launched on the 6th inst. She is the ninth steamer 
ordered by Messrs. Rennie from the same builders, and 
will be the largest and most powerful addition to their 
Direct Natal Line, being 310 ft. long, 40 ft. beam, and 
24 ft. 7 in. deep. Messrs, Flannery, Baggallay, and John- 
son are the consulting engineers to the owners. 


Messrs. Short Brothers, Pallion, launched on the 7th 
inst. a steel screw steamer named Scottish King, built for 
Messrs. Thomas Ronaldson and Co., of London, for their 
special trade between Antwerp and America. The 
vessel is of the following dimensions, viz: Length per 
register, 364 ft.; breadth, 43 ft.; and depth moulded, 29 ft. 
The double bottom fore and aft is divided into six tanks 
for trimming purposes, and there are six steel bulkheads 
with four cargo holds, having in all seven powerful steam 
winches. The vessel is to be fitted with triple-expansion 
engines by Messrs, Thomas Richardson and Sons, Limited, 





of Hartlepool, having cylinders 27 in., 43 in., and 72 in. | 


in diameter respectively, with a stroke of 48 in., steam 
being supplied at 180 1b. working pressure by two large 
steel boilers fitted with Howden’s system of forced 
draught. 


The Foam, 30-knot torpedo-boat destroyer, was launched 
on the 8th inst. from the yard of Messrs. John I. Thorny- 
croft and Co., Chiswick. The Foam is the third veesel 
of this class recently launched by Messrs. Thornycrofd 
and Co., and is a sister ship to the Desperate, which has 
jast been handed over to the Government after having 
completed her trials satisfactorily. The Foam was 
launched complete with machinery and armament on 
peo and will shortly be ready for her steam trials and 

elivery. 





An addition was made to the City Line of steamers 
by the launch of the s.s. City of Sparta on the 
9th inst., from Messrs. Workman, Clark, and Oo., 
Limited, Belfast. This vessel is intended for the pas- 
senger and cargo service of Messrs. George Smith and 
Sons between Glasgow, Liverpool, Bombay, and Calcutta. 
The principal dimensions are: Length, 430 ft. between 
perpendiculars ; breadth, 50 ft. 3in. ; depth, 32 ft. 5 in. ; 
and will be capable of carrying a large deadweight cargo. 
The holds are five in number, and at the two main hatches 
are provided with four powerful steam winches and der- 
ricks each, six of these derricks being suspended from 
crane posts, which also actas ventilators. The passengers 
are housed in a large steel deckhouse at the forward end 
of the bridge, with the saloon placed in the centre. The 
machinery has been constructed at the builders’ engine 
works, and consists of triple-expansion engines of My 
power, the cylinders being 28 in., 474 in., and 78 in. in 
diameter, with a stroke of 60 in, Steam is supplied from 
two steel boilers at pressure of 190 1b., and a separate 
boiler for the auxiliary machinery is placed on the upper 


There is | deck 


eck, 





On Friday, the 9th inst,, the Misiones, another of the 
Argentine armoured torpedo-boat destroyers built by 
Messrs. Yarrow and Co., was taken out for its official trial 
at the mouth of the Thames. A three hours’ full-speed 
run was made, loaded with 35 tons, when a mean speed of 
27.1 knots was realised, Logg knots in excess of the 
contract speed of 26 knots. The Argentine Government 
was represented by Captain Diaz, chief of the commis- 
sion, Mr. Hughes, —- to the commission, and 
Lieutenant Barbara. Steam was supplied by six of 
Yarrow’s patent water-tube boilers. On Saturday last the 
Corrientes, another of the Argentine destroyers, was 
successfully launched from the Poplar works, with 
engines and boilers on board. 


The Swordfish, torpedo-boat destroyer, built at the 
Elswick Works, has returned to Chatham Dockyard after 
——ao full-power trial. The official record is as 
follows: Draught of water, 5 ft. 14in. forward, 7 ft. 6 in. 
aft; speed of ship, 26.702 knots; steam pressure in 
boilers, 199 lb. per square inch; air pressure in stoke- 
holds, 2.66 in. ; vacuum in condensers, 24.2 starboard, 
24.4 port; revolutions per minute, 398.5 starboard, 392 7 

rt; mean indicated horse-power, 2208 starboard, 2227 
port (total, 4435). It will thus be seen that, although 
the contract horse-power, 40, was exceeded, the Sword- 
fish failed to attain the required speed, 27 knots, by over 
a quarter of a knot ; but the trial took place in boisterous 
weather and a rough sea. It is understood that another 
trial will take place. 


The Quail and the Sparrowhawk, 30-knot torpedo-boat 
destroyers, have undergone a successful series of unofficial 
trials, and will now be prepared for their official speed 
trials on the Clyde. They will be navigated by naval 
crews, although the engines and boilers will be in the 
hands of the contractors. After the trials are over both 
vessels will be brought to Devonport. 











BoHEMIAN Coat.—The production of Bohemian brown 
coal last year was 14,700,000 tons, or 740,000 tons in excess 
of the corresponding output in 1894, 





SoutH Watss Institute or ENGINrERS.—The general 
meeting of this Institute was held on Monday, the 5th 
inst., ab Cardiff, Mr. Henry W. Martin, M. Inst. C.E., 
President, in the chair, when some 65 members were 
present. Mr. John Morrison replied to the discussion 
which had taken place at the last meeting upon his paper 
dealing with the Lothian coalfield and recent develop- 
ments at Newbattle Colliery. Mr. T. Getrych Davies 
made a supplementary statement to his paper on “‘ After- 
damp.” He quite agreed with Messrs. Atkinson in their 
book on explosions in coal-mines that there was an un- 
disturbed area for about 100 yards or more on each side 
of the point of origin, the blast taking some time to 

ther force as it passed along the road. The test 
orce and flames were between the explosion and fresh air 
on the main intakes. The afterdamp was, therefore, on 
the main travelling roads, and was the cause of large 
numbers being suffocated by running back to the pits. 
Men beyond the explosion had no more than the ear 
drums affected by the compression of the air. He was 
aware of the assistance given explosions by coal dust, but 
he was not disposed to attribute to it the extent of de- 
structiveness which some were inclined to give it. 
The secretary read a letter from Professor Galloway with 
reference to an extinguishing attachment for safety 
lamps, invented by Mr. William Davies, fessor 
Galloway said he considered the attachment both efficient 
and important. Discussion was resumed on the subject 
| of Shaw’s tester for detecting the presence of small per- 
| centages of gas in colliery workings. Mr. William John- 
son’s “‘ Notes on Driving a Long Cross-Measure from 
Both Ends,” were next taken. hey describe a drift, 
over 54 chains in length, which was driven from both 
ends, and emphasise the importance of accurate sur- 
veying. 
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SCREW GAUGES.* 


Report of the Committee, consisting of Mr. W. H. Preece 
(Chairman), Mr. Conrad W. Cooke (Secretary), Lord 
Kelvin, Sir F. J. Bramwell, Sir H. Trueman Wood, 
Major-General Webber, Mr. R. E. Crompton, Mr. A. 
Stroh, Mr. A. Le Neve Foster, Mr. C. J. Hewitt, 
Mr. G. K. B. Elphinstone, Mr. T. Buckney, Colonel 
Watkin, Mr. E. Rigg, and Mr. W. A. Price, appointed 
to consider means by which Practical Effect can be given 
to the Introduction of the Screw Gauge proposed by the 
Association in 1884, (Drawn up by the Chairman.) 


I.—TueE Pasv. 

A uNIFORM system of screw threads was first proposed 
by the late Sir Joseph Whitworth in 1842, and his thread, 
a compromise of the numerous threads then in use, has 
become of almost universal use for all large screws—tbat 
js, screws of over } in. in diameter—in the United 
Kingdom. — s : 

Mr. William Sellers in 1864 introduced another thread 
in the United States of America, which has come into 
very general use in that country, and this thread has 
recently been accepted by the French. 

In 1881 the British Association formed a Committee to 
determine a gauge for the manufacture of the various 
small screws used in electrical apparatus, clockwork, and 
for other analogous purposes; and after three years of 
unremitting labour this Committee, in 1884, recommended 
a screw gauge which has come into very general use in 
this country. It was-based on the metrical system, and 
with one slight modification on the system adopted in 
1880 by the Swiss watchmakers. ae ; 

The series of screws recommended is given in the follow- 
ng Table: ; E kes 
British Association Screw Gauge. 





re | 
| 
| Dimensions in Dimensions in 


| 
Thousandths of 
| 
| 





| Millimetres. an Inch. Threads 

| per 

Number. —— | Tach, 
Diameter. Pitch. _ Dismeter. | Pitch. | 

L II. III. IV. v: VI 
0 6.0° 1.00 233 39.4 | 25.4 
1 5.3 0.90 208 35.4 | 28.2 
2 4.7 0.81 184? 819 | 314 
3 4.1 0.73 162? | 23.7 | 348 
4 3.64 0.66 142 26.0 | 38.5 
5 8.2 0.59 126 | 232 | 48.0 
6 2.8 0.53 110 20.9 47.9 
7 2.5 0.48 9 | 189 | 529 
8 2.2 0.43 87 16.9 | 59.1 
9 1.9 | 0.39 75 15.4 | 65.1 
10 a7 | 0.35 67 188 | 72.6 
11 15 | 0.8L 59 12.2 81.9 
12 1.3 | 0.28 51 11.0 90.7 
13 1.2 0.25 47 9.8 | 101.0 
14 1.0 0.22 9 | on 110.0 
15 0.90 0.21 35 .3 121.0 
16 0.79 0.19 31 7.5 184.0 
17 0.70 0.17 28 ? 6.7 149 0 
18 0.62 0.15 24 5.9 169.0 
19 0.54 0.14 21 5.5 181.0 
20 2 0.47 0.12 19 4.7 212.0 
ot 0.42 0.11 17 4.3 231 0 
22 0.37 0.098 1 6| 39 259.0 
23 0.33 0.089 13 3.5 286.0 
py 0.29 0.080 11 28.15z' 317.0 
25 0 25 0.072 10 28 353.0 


The form of thread adopted was triangular, the sides 
forming an angle of 474 deg., with the top and bottom 
rounded off to two-elevenths of the pitch. 

The diameter (D) is related to the pitch (P) by the for- 


6 
mula D = 6 P®, all measurements being in millimetres, 
and P having successively the values : 

1 (or 0 9°) millimetre ; 0.9! millimetre; 0.9? millimetre ; 
0.93 millimetre; . . . 0.9" millimetre. The index (n) thus 
becomes a convenient number designating the screw. 

The reasons supporting these recommendations were 
fully given in the report submitted by the Committee at 
the Montreal meeting of 1884. Experience has justified 
the adoption of this gauge, which is almost universally 
used by the electrical trade, and is very considerably em- 
ployed by the clock and instrument makers in the United 
Kingdom. 

It is not proposed to modify it, but there has been 
great difficulty in obtaining accurate gauges. No official 
system has yet been adopted by which manufacturers can 
compare their gauges with the standards, nor has a home 
been selected to deposit authorised standards for easy 
reference. British Association screws bought to-day from 
any screw manufacturer are not necessarily of the same 
dimensions as those supplied by the same maker a month 
ago. Screws supplied = different makers vary consider- 
ably from each other. Measuring gauges now existing, 
both male and female, differ largely from one another, 
and do not give correctly the true ll of thread specified 
in the original report. ‘The essential element of the value 
of screws made to a standard gauge—their interchange- 
ability—has thus never been fully realised. 

The British Association, having had their attention 
called to these anomalies at their last meeting (Ipswich, 
1895), appointed a Committee to consider the subject, 
which has now the pleasure to submit its first report. 


II.—TueE PRESENT. 


The Committee was formed ‘‘to consider means by 
which better practical effect can be given to the introduc- 
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tion of the screw gauge proposed by the Association in 
1884.” It hasheld many meetings. It has added Colonel 
Watkin, C.B., R.A., Mr. E. Rigg, and Mr. W. A. Price 
to its number. It has received great assistance from the 
Pratt and Whitney Company of Hartford (Connecticut, 
United States of America), who supplied each member of 
the Committee with a copy of their book on ‘* Standards of 
Length and their Practical Application.” Ib was unfor- 
tunately deprived of the services of Mr. Hewitt, who was 
seized with a very severe illness after the first meeting, 
but it received from him his paper ‘‘ On the Manufacture 
of Standard Screws for Machine-Made Watches,” read 
before the Institution of Mechanical Engineers in October, 
1894; a paper which has been of great service. Mr. 
Griffith, representing the Council, attended regularly, 
and took advantage of his presence in the United States 
of America to visit the Pratt and Whitney works. 

Evidence was taken by the Committee from large users 
of the screws. Mr. Willmot, of the Post Office Factory, 
stated that the Post Office had used some tens of millions 
of screws made to the British Association gauge, and he 
had never received a single complaint, 

Various apparatus for measuring screws and different 
methods of testing their accuracy were carefully considered 
and discussed. 

The Committee came to the conclusion that it was neces- 
sary to consider the subject from the three points of 
view of the Standards Office, the works manager, and the 
workman. 


1. The Standards Ofice.—This must include not only the 
custody of recognised and authenticated standards, but 
also a scientific mode of measuring the dimensions of com- 
mercial gauges and screws themselves, and of comparing 
their accuracy with the authorised standards. The pecu- 
liarity of the British Association gauge is this: that 
material standards are not imperatively necessary. The 
Table of dimensions given at page 2, together with the 
formula, enables any draughtsman to reproduce the form 
and pitch to any desired scale on paper. Colonel Watkin 
has shown to the Committee how to throw side by side 
for purposes of very accurate comparison a photograpic 
image of : 

(a) The screw to be examined. 

(6) The standard with which it is to be compared, 


, a 1 
(c) A scale which may be divided to 10,000 


the images of these three objects being so close to one 
another that a —. to a very = degree of accu- 
racy can be made. The Appendix to this report contains 
a description of Colonel Watkin’s method. 

Mr. Price submitted to the Committee a microscopical 

method of measuring screws. ‘This is described in the 
Appendix. The screw to be measured is attached to the 
stage of the microscope, the traversing slide of which is 
provided with a vernier and scale, while a vertical cross- 
hair in the eye-piece forms the index of the instrument. 
When the microscope has been adjusted for clear focus, 
the screw is traversed across the field until the cross-hair 
intersects the thread of the screw at the desired point. 
The traversing screw of the slide is then turned until the 
corresponding point of the next thread is intersected 
by the cross-hair, and the reading of the vernier on the 
scale gives the measurement of the pitch with great 
accuracy. Mr. Buckney showed also how the angle of 
the thread could be accurately verified by this method by 
having suitable hairs. 
2. The Works Manager.—The Committee, after consider- 
ing various methods, came to the conclusion that male 
gauges for ordinary workshop use were best tested as 
regards pitch and form of thread by a template or ‘‘ comb ” 
for each number, the accuracy of which has been verified 
by the photographic method. The screw to be tested is 
placed against the teeth of the comb, and the correctness 
of its fit verified by the eye —— a light background. 

The external dimensions of the screw can be obtained 
by any good micrometer gauge, and the internal diameter 
or core by a gauge such as that which is described in the 
Appendix by Mr. Stroh. 

The Committee have failed to discover any very reliable 
method of testing to any degree of accuracy a female stan- 
dard gauge. No clearance was allowed in the original 
definition of the system between the male and female 
standards. Hence a mathematically accurate male gauge 
cannot be screwed into a mathematically accurate female 
gauge. But by allowing a certain margin—a maximum 
and minimum diameter—an internal compatibility of 
dimensions is allowed in the workshop gauges, which is of 
a sound, practical character. The female screw must 
always be a little larger than the standard male gauge, 
but this must never exceed what is known asa ‘“‘ good fit.” 
A working margin is given in Appendix III., by a 
Table, prepared by Mr. Le Neve Foster. 

Mr. Price, on behalf of the Committee, has made a series 
of measurements of certain sizes of B.A. screws which 
show the limits within which they are obtained in prac- 
tice. The Table (Appendix IV.) indicates that the varia- 
tion from the full diameter, which must be allowed for 
necessary inequalities in manufacture, is not a function 
of the diameter, but is rather in the nature of a constant 
quantity. This quantity appears to be approximately 
1 mil. below the full diameter for aJl brass screws of sizes 
Nos. 0 to 11, and 1.3 mils, for all iron and steel screws of 
the same sizes. 

3. The Workman.—The measuring gauge, available to 
the workman as well as to the foreman, is one that need 
not possess the mathematical accuracy of the standard 
gauges, but nevertheless it. must not be allowed to 
deteriorate or to maintain false belief in its accuracy. 
Those that are subject to pressure and friction must 
necessarily wear, become distorted, and, in time, inaccur- 
rate. Hence the Committee were anxious to obtain a mode 
of comparison which would be free from this source of 


of an inch, 
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error. The most important measurement, whose accuracy 





should be easily verified by the workman, is that of the 
pitch, and this is easily effected with the ‘half-nut 
gauge” described in Appendix IV. 

The Committee are pleased to find that the result of 
their inquiry and discussion enables them to recommend 
for general use means of comparison which do not involve 
the wear and deterioration of the gauges. Deformation 
is confined to the taps and screw-plates, and as frequent 
verification of the manufactured screw is desirable, con- 
tinued accuracy is insured. With the introduction of 
simple methods of comparison and measurement, errors 
in the screws issued and want of interchangeability are 
rendered improbable in a well-regulated shop, and un- 
necessary in any place. 

There remains now to determine a place where material 
standard gauges are available for immediate comparison, 
and where the photographic and microscopic methods can 
be readily applied to verify gauges and to obtain a record 
of those submitted for examination. This means work 
to be done, expenses to be incurred, and fees to be paid, 
as is now done at the Kew Observatory for chronometers, 
thermometers, &c. 

III,—Tue Forvre. 

The opinions formed by the Committee, after full and 
exhaustive discussions, for furthering the objects to be 
attained, may be summarised as follows : 

(a) This Committee recommend the construction and 
housing of the comb form of gauges or templates of the 
B.A. screw thread, by comparison with which master 
gauges or templates may be exactly and conveniently 
verified. 

(b) That, as no exact system of testing female threads 
has yet been devised, the Committee restrict themselves to 
recommending means for keeping male threads to gauge, 
and this they consider will be sufficient for the purpese of 
securing practical uniformity in female screws. 

(c) Male threads can best be measured by the comb, 
combined with suitably arranged tests to give the correct 
diameters. 

(a) That for purposes of verification or standardisation 
the gauges to be deposited for reference should consist of 
a complete set of these comb-pieces, and a complete corre- 
sponding set of male screws, so that new combs can be 
compared with those deposited, or male screws can be 
compared with the standard combs with great accuracy 
by the photographic or the microscopic method, and that 
these two methods may be conveniently used to check 
and corroborate each other. 

(e) That in order to obtain interchangeability of these 
male screws for practical workshop use it is sufficient that 
they should satisfy the following tests : 

(1) There should be no appreciable difference in the fit 
of the screw with a standard comb having nob less than 
12 teeth. 

(2) The diameter of the core must not exceed that laid 
down by the B.A. specification. 

(3) The diameter of the screw measured over the thread 
must not exceed that laid down by the B.A. specification. 

(4) The diameter of the screw measured over the thread 
must not faJl short of that laid down by the B.A. speci- 
fication by more than a certain amount, which amount 
depends on the class of work and purpose to which the 
screw is to be applied. 

The amount referred to in (4) must be settled by the 
sa in control of the work for which the screws are to 

used, 

(f) They recommend for general use in the workshop 
the half-nub gauge, as described in Appendix 1V., com- 
bined with inside and outside diameter gauges. 

The Committee, in printing the two ‘Tables, for which 
they have to thank Mr. Le Neve Foster and Mr. Price, 
do not take the responsibility of recommending any 
limits, but publish the information as an indication of the 
limits of accuracy to which these screws may be expected 
to be produced in practice. 

If the recommendations of the Committee be approved 
of, they further recommend that the Committee should be 
reappointed for the purpose of obtaining and verifying 
standard combs and male screws, and determining the 
future home of the gauges. 





: Apprnpix I, 
Enlarged Shadow Photographs of Screws, 
By Colonel Watkin, C.B., R.A., &c. 


The objects aimed at in producing enlarged photographs 
of screws are: 
(a) To provide a means of verifying the accuracy of 
the shape of a thread. 
(6) To provide a means of accurately gauging the 
dimensions of screw threads. 
(c) To provide a record or certificate of a screw, ina 
similar manner to the certificate of accuracy given by 
Kew Observatory. 
As in this process a standard ecale is photographed at 
the same time as the screw, a direct reading to any 
desired accuracy can be obtained. There seems to be 
hardly any limit to the amount of enlargement, as the 
difficulties inherent to the enlargement of an ordinary 
— do not apply to this process. 

he question arises, does the shadow photograph give 
accuracy as regards 
1. Dimensions, 
2. Shape of thread ? 
To test (1) a No, 2 B.A, thread was enlarged 37 18 
times. The linear dimensions could in this photo be 
measured to at least ;;'55 in. 
The diameter, pitch, and angle of thread of this parti- 
cular screw were gauged by a member of the Committee, 
and found to be: 





By an Elliott gauge (diameter) 0.1818 
By a Brown and Sharp gauge (dia- 
meter)... oi as a joss 0.1820 
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0.03184 


Pitch . 
. 54 deg. 30 min. 


Angle of thread 
The photo gave the following: 


Diameter 0.1818 
Pitch _... ve we 0.03181 
Angle of thread . 54 deg. 30 min. 


Fig. 1 shows a reduced copy of an actual photograph and 
scale, 


Fig.7. 
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As regards (2) there bas been considerable discussion 
as to whether the shadow photograph gave the true shape 
of the thread. There are two methods of obtaining a 
photograph of a screw thread: one in which the axis of 
the screw is at right angles to the beam of light; the 
other in which the axis of the screw is inclined at an 
angle which differs from the right angle by the angle of 
the pitch of the screw. 

As regards the first method, a mathematical considera- 
tion worked out by Mr. Price seems to show that a slight 
correction of about 4 deg. in the total angle of the screw 
thread would have to be made. I think, as regards the 
second method, no correction is required. In any case, 
the correction is so small that for practical purposes it 
might be neglected, as on a No. 2 BA. thread it only 
represents about -;\)5 in., and proportionately less on the 
smaller sizes. 

However, to determine practically whether this was the 
case, I suggested filing away a part of the screw to be 
photographed to make it a comb. There could be no 
doubt that the photo of such a comb would give the true 
shape of the thread. Mr. Stroh kindly supplied such a 
screw. From the photos it would appear that there is no 
practical difference in the shape, and that therefore the 
photograph of a complete screw gives a true record of the 
-— as well as the dimensions. 

he following gives the detail of the method employed 
in photographing the screws : 

On a plate A B C D, Fig. 2, isa block E, to which 
is secured a glass scale I’, which has been carefully etched 
with lines ;\; in. apart. A piece of spring brass H G 
rerves to hold the screw K K to be photographed, with 
its axis parallel to the plateA BCD. The distance of 
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the screw from the plate can be adjusted by means of the 
screw I, so that when the scale is aa focussed on the 
sent, the shadow of the screw may also be brought into 
ccus. 

The frame A B C D, Fig. 2, is adjusted in the same 
position as an ordinary microscopic slide in a magic lan- 
tern arranged for microscopic work, only I found it desir- 


Tests or B.A. Screws By Hervé DIAMETERS. 





























| ] —————_ 
No. 0 No. 0 No, 2 No.2 | No.4 No.4 | No.6 No. 6 No. 8 No. 8 No. 11 
Brass. Brass. Brass. Steel. | Brass. Steel, | Brass. Steel. Brass. Steel. Brass, 
9373 «| «2385 «| «11852 .1852 .1424 .1438 110006]. .0865 .0860 0595 
2872 | .2882 | 1850 .1851 .1424 1437. | .1109 =| «1110 .0864 0858 "0594 
2371 -2382 -1850 1851 1423 -1434 | ~—s «1108 1110 -0863 -0857 0594 
2370 -2380 -1849 1851 -1422 1434 | 1106 1110 -0861 -0857 .0594 
-2370 | .2380 -1849 -1850 .1421 -1433 | ~—.1106 | 1110 -0860 -0857 .0593 
.2370 | .2380 -1849 1850 -1421 -1432, | ~— «1106 | 1110 -0860 -0857 0593 
2370 -2370 -1849 1850 1421 -1431 1105 1109 -0860 +0855 0598 
-2870 | .2379 -1849 -1849 1421 1431 1105 1109 -0860 -0855 0593 
-2369 | .2379 -1848 1848 -1420 1430 1104 1109 -0859 -0855 0593 
- 2368 -2379 -1848 -1848 1420 1430 1103 | 1109 -0859 -0854 0593 
-2368 | -2378 1848 -1848 1420 .1430 1103 1109 0859 -0854 .0592 
.2367 | ~=~«.2378 -1848 -1847 ~1420 1429 1103 1109 -0859 -0854 .0592 
2367 | .2878 .1848 1845 1419 .1428 1108 1109 .0859 0853 .0592 
.9365 | .2378 1848 1844 1419 -1428 1103 1109 -0859 -0852 .0592 
2864 | .2377 .1848 1843 | 1419 | 1426 | 1108 1108 .0858 0852 “0591 
.2864 | .2377 1847 .1842 1418 1425 | 1303 1108 -0857 -0852 -0591 
.2363 | .2876 -1847 -1842 1418 | 1422 1103 1105 -0856 -0852 .0590 
.2362 | .2875 1842 -1842 1418 | -1422 1103 1102 0856 -0851 .0590 
.2362 | .2369 .1842 1841 1417 | .1419 | ~—.1102 1102 .0856 -0850 10589 
.2362 = 1845 .1841 1417 1421 | ~~ .1102 1101 .0855 0850 | 0589 
261 | . 1845 1841 -1417 1420 | a -1101 i. 0850 | ‘0587 
1845 (-1882 .1416 1412 | Mean | .1100 Mean 0849 | 0586 
Mean Mean 843 _) -1830 -1416 14120 | ee | | | 
.2368 .2379 | .1848 1825 11415 1410 | -1104 1099 =| «= 0859 | 0849 ff .0581 
| { .1820 1410 | es 1094 | et | 0848 | { 0580 
Omitting .1409 5 (U_.1090 | 0848 
Mean last four Mean | |.1408 | | Omitting | | Omitting 
18475 Mean 14205 | [.1408 | last two | Mean | last two 

— tr | Mean -0853 Mean 
| Omitting | | 1108 0592 

last eight | | 

Mean | | | 

| 1429 | | 

‘ 


‘ 





A represents the limelight. 

B the ordinary condenser. 

C alum trough to stop the heat rays. 

D small condensing lens. ‘ nee, 

E screw in its frame, as described in Fig. 2. 
F photographic lens, 

G milled head screw for focussing the lens F. 





APPENDIX II. 


Gauges for Verifying the Accuracy of Screws (for 
Workshop Use only). 
By A. Strou. 

In the gauge represented in Fig. 4 the hole a is for the 
external diameter. It should be of exactly the diameter 
given in the Table of sizes for B.A. screws. A screw 
should pass into this hole freely, but without much 
shake. The hole } is the minimum gauge, and the screw 
should not pass intothis hole. The difference of diameter 
between the holes a and } has not yet been determined by 
the Committee ; in the present caseit is .0015in. c is a 
threaded hole or female gauge, in which a screw should 
just turn freely. The hole d is for the diameter of the 
core, but as it is impossible, without turning down some 
of the threads of a screw, to pass the core of it into this 
hole, the gauge e is provided for gauging the core, or, in 
other words, the depth of the thread. I consists of a 
fork, the inner edges of which are shaped so as to enter 
between the threads of a screw. The correctness of the 
pitch of a screw is ascertained by placing it in the comb f 
and against the back-rest g, and by holding the gauge 
against the light or a white paper. : 

It has been found by practice that there is considerable 
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difficulty in making these combs with any degree of 
accuracy, and also that it would be almost impossible to 
carry out the above form of gauge for the smaller sizes. 
It is, therefore, suggested that the gauge represented in 
Fig. 5 has certain advantages over the comb gauge. With 
this the half nut A is employed for verifying the pitch of 
screws, instead of thecomb. The half nut can be carried 
out with greater certainty and ease, and is therefore less 
costly, and there is no difficulty in making it for the 
smaller sizes, as shown in Fig. 6. Gauges on the prin- 
ciple of Figs. 5 and 6 have also the advantage of being 
more compact and stronger for workshop use. 

The process of making the half-nut gauges is the fol- 
lowing : Two have to be made at one time. When the 
two steel bars intended for the gauges are filed to shape 














able to employ a photographic lens of modern design, 
instead of the usual objective. 

The arrangement is shown in the accompanying dia- 
gram, Fig. 3, where | 





they are placed together, as shown in sketch (a and b); a 
temporary rivet or bolt is put through the hole ¢, and the 
ends intended to receive the half-nut device are clamped 
together as shown. A hole of the diameter of the core is 





The No. 11 brass ecrews were a lot that Hervé had been asked to make with especial care. 


then drilled across the two bars atd, so that each bar 
receives one half of it. The clamp is then unscrewed, the 
bars are slightly separated, the tap is inserted between 
them, and the clamp screw tightened again gently. Of 
course now the two steel bars cannot meet, being pre- 
vented by the insertion of the tap. But the smooth end 











of the tap is now fixed in a chuck on a lathe, and is rotated 
forwards and backwards, while the clamp ecrew is 
tightened from time to time. This is carried on till the 
threads forming the half nuts are complete. It is only 
necessary towards the end of the operation to separate 
the bars once or twice for the purpose of removing the burr 
which is raised by the operation. 


Appenpix III. 
Working Dimensions in Millimetres and Thousand:hs of 

















an Inch. 
| t Diter | Worki 
-, | External Diameter | ence of, ‘ orking 
No. Diameter.| of Core. Dia- | 7. Margin. 
| meter. 
| mm| in. mm.]| ip. | mm om threads | mm. | mils. 
| | ‘ per inch | 
0 | 6.0; .2386 | 4.8 | .189 1.2 |1.0 25.4 .05 | .002 
1/|5.3| .209 | 4.22 |.166 | 1.08 | .9| 28.2 | .05 | .002 
2/ 4.7) .185 | 3.72 | .147 972 | .81) 31.4 .04 | .0016 
8 |} 4.1] .161 | 3.22 | .127 .876 | -73; 34.8 .04 | .0016 
4 | 3.6 | -142 | 2.8 |.110 | .792 | .66) 88.5 | .04 | .0016 
5 |3.2| .126 | 2.5 | .0984 -708 -59) 430 .08 | .0012 
6/28) .110 | 2.16 | .085 -636 -53| 47.9 .03 | .0012 
7/25! .098 | 1.92 | .076 -575 -48) 52.9 .03 | .0012 
8 | 2.2 | -087 1.68 | .066 -516 | .43) 59.1 .02 | .0008 
9/1.9| .075 | 1.48 | .0565 468 | .39) 65.1 02 | .0008 
10 1.7| .067 | 1.28 | .0505| .420 | Fe 72.6 .02 | .0008 











Mr. Foster informed the Committee that in the ex- 
perience of his firm these limits are found to be con- 
venient for all screws connecting ordinary pieces of 
mechanism. ; 

Tests of B.A. Screws by Hervé Diameters.—Of the 
measurements given in the Table above, all, excepting 
the No. 8 steel and No. 11 brass screws, were made with 
a gauge of which the zero was out of adjustment. The 
measures to be reduced by .0002 in the first nine columns. 

These measurements were made to ascertain within 
what limits a screw maker can work, not as chausson 
screws with their theoretical diameters. : 

It seems that 1.2 in. below the full diameter is all that 
is required for brass screws Nos. 0 to 11, and that the 
same is required for all sizes. 

It is clear that steel screws are more troublecome than 
brass, but the lot of No. 4 steel examined were probably 
not made with sufficient care. 

The margins are : 

12 30 .9. ii 1.8 12 10 12 .9 

(1.6) (3.2) 3.0) (2.1) (1.5) 

The figures in brackets in each case include the screws 

even those that are clearly too small to pass. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


OomprteD By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883—1888. 
mber of views given in the Specification Drawings is stated 

—— cae where none are mentioned, the Specification is 

illustrated. 

where inventions are communicated from abroad, the Names, 

ée., of the Communicators are given in italics. 

i Specifications may be obtained at the Patent O 

Cale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement y the acceptance of a complete fication, 

ve notice at the Patent O, of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


9038. J. Hornsby, J. Money, and W. Grice, Gran- 
tham, Lincoln. Ploughs. [6 8.) April 29, 1896.—This 
invention has for its object to provide means for retaining the 
share more rigidly than heretofore with relation to the plough 
breast and adjacent parts. The improvements consist in forming 
on the neck of the frame or on the lever neck a lug or projection 

referably of diamond shape. In the share and breast or mould 
board are formed corresponding recesses which will fit upon the 
said projection, which thus serves as an abutment against which 
the adjacent parts can bear. Instead of forming the projection 
directly upon the neck, the said projection may be formed upon 
the share or mould-board and enter a corresponding recess in the 
mould-board orshare. @ is the plough frame, b the nose or neck 
for the share, c the lug or projection arranged in accordance with 
this invention, d the plough share, and e the piough breast. Ina 
plough in which the nose or neck for carrying the share is formed 
in one with the plough frame, as shown in Figs. 1 and 2, the pro- 
jection c is formed upon the plough frame @ adjacent to the nose 











b, and the share d and breast ¢ are notched so as to fit against the 
said projection. In a plough having a lever neck as in Figs. 3 
and 4 the projection ¢ is formed upon the lever neck b, the 
arrangement in other respects being the same as shown in Figs. 1 
and 2. When this invention is applied to digging ploughs the 
shin piece or coulter fis formed with a recess into which a pro- 
jection g on the share enters as shown in Fig. 5, or the projection 
may be formed upon the shin piece, and the share correspond- 
ingly recessed as shown in Fig. 6. In some cases the nose of the 
plough frame may be provided with a lug as indicated by the 
dotted lines in Figs. 5and6 ; or two or more of such lugs or projec- 
tions may be used. More than one lug can be used on ploughs of the 
kind indicated in Figs. 1 and 2 or Figs3and4. Instead of forming 
the lugs or projections hereinbefore described npon the nose or 
neck of the plough frame, they may be formed upon the share 
and adapted to fit corresponding in the breast; or the 
breast may have a projection designed to fit a recess in the share. 
(Accepted September 9, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c, 


19,982. T.C. J. Thomas, Harlesden, Middlesex. 
Gas Lamps. [7 Figs.] October 23, 1895.—1 is an air regene- 
rator having a central vertical air chamber la provided with a 
perforated horizontal division 2 and a contracted lower end 3, 
preferably of inverted truncated conical form. In connection 
with such a regenerator, which is of known construction, there is 
provided a central gas supply pipe or box 4, provided with two or 
more fiat flame burners 5, and above these burners is arranged an 
annular air deflector 6, which is free to slide upward on the gas_ 
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Pipe or box 4, 80 28 to enable the burners to be readily fixed in pl 
’ ace 
ol pos The deflector 6 has a conical toner ousince that 
pono with the lower contracted end 3 of the air chamber an 
oe a opening 7, through which hot air passes from the chamber 
m ne 7 ha upper roman g the flames extending 
flames extend saieun ee acy ny ye y so arranged that the 
, I ‘om in an approximately horizontal 
direction, with their flat sides towande the top of the lamp. 


formed with openings 8a, through which the hot gases and products 
of combustion escape into the passage 16 extending through the 
air regenerator, and thence to the chimney 9. The central 
portion &) of the reflector is of inverted conical or trumpet mouth 
shape, and corresponds more or less to that of the lower con- 
tracted end 3 of the air tube, which it incloses so as to thereby 
provide a large extent of useful reflecting surface. The openings 
8a in the reflector are preferably in the form of circular slots 
equal in number to and arranged opposite the burners 5. The 
air issuing downward upon the upper surfaces of the flames will 
direct the same t ds the exit openings 8a in the reflector and 
ap ae them from blackening the reflector, even when the lamp 
s burning with the small quantity of gas usually supplied through 
the by-pass, the result being that the lamp, when in use, will have 
a greater illuminating power for a given consumption of gas, than 
has heretofore been usual with lamps having the emer or burners 
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ator near the centre thereof. Fig. 3 shows another construction 
of gas lamp. The central air chamber 1a is provided at its lower 
contracted end with a single central burner consisting of a gas 
box 5a formed with an annular row of circumferential gas exit 
openings 5b terminating above an annular flange or projection 5c 
and provided with a removable bottom 5d. This burner is secured 
to the lower end of the central gas supply bay 4 extending down- 
ward through the hot air chamber 1a, and is 
ternal groove 5e, the lower downwardly inclined side of which 
serves to deflect the issuing air upon the flame extending from the 
burner. The central hot-air chamber of the regenerator may be 
— with an annular vertical baffle 15 arranged opposite the 
orizontal air inlet pipes 1c, and below it and a short distance 
therefrom is arranged a division 16 of bell-mouth shape arranged 
to form with the wall of the air chamber a dust receptacle 16a, the 
arrangement being such as to remove foreign matter from the 
entering air and cause the air to flow gently to the burner. (Ac- 
cepted September 9, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


16,551. A. Smallwood, Birmingham. Draw Bench 
Carriages. [7 Figs.) September 4, 1895,—The back part of the 
draw bench carriage A is provided with a pair of wedge-shape 
gripping jaws BI, B2 arranged side by side in the recess C in the 
carriage, the larger ends b' of the wedges B', B2 being towards 
the front of the carriage. The sides c!, c? of the recess C are in- 
clined towards the back of the carriage to suit the inclined sides 
of the wedges B!, B2. The adjacent faces b3 of the wedge-sha 
gripping jaws B!, B2 are made with backwardly inclined teeth so 
as the better to grip the tube or mandril when placed between them. 
Above the recess C there is fixed a cross-bar d to prevent the grip- 
ping jaws B!, B2 from rising up, but at the front of this bar d the 
recess C is open at c3 for the insertion of the lever F which presses 
the wedge-shaped blocks B', B? together to grip the tube as herein- 
after described. To hold and draw the tube by the gripping jaws 
B‘, B*, the end of the tube E is placed in the recess C between the 

















jaws B', B2, and the jaws are then pushed backwardly by the 
lever F inserted in the recess C so that the wedges B', B2 will then 
bear against the inclined sides c', c2 of the recess C and grip the 
tube E between them. Immediately the carriage commences to 
move forward in the direction shown by the arrows, the tube E 
being pee by the jaws tends to draw the jaws together so that 
their inclined sides act against the inclined sides c', c? of the 
recess O, and they are thus wedged tightly against the tube, and 
hold the same very ———. When the tube has been drawn 
through the die, and immediately the end of the tube leaves the 
same, the tube and jaws B!, B2 spring forward slightly, thus 
releasing the tube from the jaws and carriage. The jaws B', B2 
are perfectly free in the recess C so as to readily spring forward as 
aforesaid when the tube is drawn through the die. The lever F 
which moves the jaws B!, B2 backwardly to grip the tube may be 
jointed to the carriage by a fulcrum pin as /! fixed thereto. 
(Accepted September 9, 1896). 


RAILWAYS AND TRAMWAYS. 


13,267. W. R. Daggett and W. H. Heinz, Dayton, 
Ohio, U.S.A. Electric Switches for Street Railways, 
&c. [4 Figs.) June 16, 1896—1 and 2 are respectively main 
and diverging tracks of a street railway. 3 are tubular posta or 
poles to which the cross-wires 4 that support the trolley wires 5 
and 6 are connected. 7 is an inclosing case which is provided 


formed with an ex- |- 


switch tongues 9 and 10 to slide upon. 11 and 12 are two electro- 
magnets that are inclosed within the case 7. Toone end of the 
helix of each of the said magnets there are connected wires 13 
and 14, and the other end of the helices have ground connections 
gand gi, The wires 13 and 14 are inclosed in and insulated from 
the posts 38. The upper ends of these wires extend upwardly 
through the posts and horizontally above the trolley wires 5 and 
6, and are connected to a non-conducting piece 15. 16 is an arma- 
ture that lies between the magnets, and rests upon flanged rollers 
17 that are suitably mounted and insulated inthe case 7. 18 and 
19 are lugs or stops on said armature, and on the bottom of the 
case, which are adapted to limit the movement of the armature 
as it is attracted in either direction by the magnets. 20 and 21 
are pins that project from the upper side of the armature, and 
penetrate slots 22 in the upper side of the case 7, and which have 
their upper ends secured to the switch tongues 9 and 10, Asthe 
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armature is alternately attracted by the electro-magnets, the said 
tongues are shifted accordingly. The magnets are excited by the 
trolley wheels making contact with the conductor wires 13, 14, 
and conveying current from the trolley wires. Assuming that a 
car is appr ing the switch in the direction of the arrow, Fig 
1, and is using the diverging track; the trolley wheel in contact 
with wire 5, when it reaches the wire 13, will convey current 
thereto, thus making a circuit for an instant, between the said 
trolley wire, and the electro-magnet 11, which attracts the arma- 
ture, and therewith the switch in line with the diverging track. 
The trolley wheel in contact with wire 6 will perform a similar 
function. The switch tongues 9 and 10 are pivoted ata a, their 
free ends being farthest from the — car, therefore a frog 
can be dispensed with. (Accepted September 9, 1896). 


SHIPS AND NAUTICAL APPLIANCES. 


10,954. E. H. O. R. Ropner, Jun, Stockton-on- 
Tees, Durham. Cargo-Carrying Steamers. (2 Figs.) 
June 1, 1895.—This invention has reference to an improved con- 
struction of cargo-carrying steamers, according to which a hull 
made with sides of any desired contour, a bottom, which may be 
flat or have rise of floor, curved or ting the 
sides to the bottom, a weather deck and curved or rounded parts 
connecting same with the said sides, is combined with weather 
deck beams constructed with upwardly extending parts of any 
desired height to which plating is so applied as to form an upward 
extension or extensions of the hold or holds or main cargo 8 
or spaces. The said weather deck beams may be each in one 
piece, of any suitable cross-section or sections, They may be of 
different sections in differents ge of their length according to 
— and stress. They may be strengthened at the corners or 
nds by gusset-plates or other strengthening devices; or they 
may be made in parts connected together by fishplates, as, for 
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example, in two parts with may be any 
required camber, and any d ys, as wide 
as or narrower than and surrounded or not by the peculiarly con- 
structed extension of the main cargo space or spaces. The 
frames 1 of the vessel are formed with curved or rounded parts 
A where they are connected with the bottom 2 of the vessel, and 
with curved or rounded upper parts B. The weather deck beams 
are formed with approximately horizontal end parts 8, and 
with a raised central part 4, horizontal or approximately so, said 
end and central je being connected by upwardly extending 
n the 


central joint. ‘ There 
+} a rs) hatch 








with a suitably insulated seat in the ground to a depth that 
enables the upper side 8 thereof to lie flush with the surface of 





Below and concentric with the air chamber 1q@ is a reflector 8 


the ground, as shown in Fig. 3, and provides a flat surface for the 





parts 5, which, — are vertical. Strengthening 
gusset-plates may be fitted at the corners 6 and7; the beam may 
be divided by a scarph joint if desired. Ordinary shell plates are 
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applied to the frames, and plates of only deck-plate thickness are 
applied to the weather deck beams, except where hatchways 18 
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are required. Rails 19 are provided along the gunwale of the 
vessel, but, if desired, bulwarks of the ordinary kind may be em- 
ployed. (Accepted September 9, 1896). 


20,537. W. H. Warren, Beverley, Yorks. Mount- 
ing Rudders. (3 Figs.) October 31, 1895.—This invention 
relates to an improved method of and means for mounting rudders, 
whereby the ordinary stops on the stern and rudder posts are 
dispensed with, the weight of the rudder is suspended from above 
instead of being supported from below, and the friction incident l 
to working is considerably reduced. The rudder is provided near 
the top of the rudder head a with a disc b, which is carried upon 
a series of balls c arranged in a circular raced. The ball-raced is 
formed partly in the lower face of the disc ), and partly in the 
upper face of a plate e securely fastened to the deck D by means of 
bolts (not shown). In the adjacent faces of the disc b and deck 
or face plate e are formed annular projections b', e! and annular 
grooves l*, e*, the latter adapted respectively for the reception of 














the former, and 80 arranged as to limit the total angular movement 
of the rudder head to about 90 deg., that is to say, 45 deg. to 
starboard and 45 deg. to port. The centre of the deck or face 
plate e, through which the rudder head @ passes. may be formed 
with a deep recess f lined with lignum-vitw g or the like inserted 
in strips. To provide against the accidental unshipping of the 
rudder, the deck or face plate e is provided with a circumferential 
groove h, into which bolts or projections i carried by the depen- 
dent peripheral flange on the disc ) engage. By these means the 
rising or beating up and down of the rudder, should ths guard- 
plates at the gudgeons become detached, is prevented, as also the 
escape of the balls. The top of the rudder head a is provided 
with a tiller or quadrant A in the usual manner. The rudder may 
terminate below in a gudgeon mounted in a bush fitted to the 
pintail. Where the deck does not extend beyond the sternpost, 
the plate e may be in the form of a bracket, projecting from 
the stern of the vessel. (Accepted September 9, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


18,540. T. Beeley, Hyde, Chester. Apparatus for 
Superheating Steam. (2 Figs.) October 4, 1895.—a desig- 
nates a boiler, ) the main flue from the boilers to the chimney, 
and c the chamber or oven which is heated by the waste gases. In 
the chamber c¢ are placed ary required number of cylinders d 























(three are shown) each cylinder being divided by a diaphragm or 
division plate d'. The boiler a isconnected to one division of the 
first cylinder d by a pipe f controlled by a valve e, and the other 
division is connected to one division of the second cylinder d by a 
pipe/'. The other division of the second cylinder d is connected 





to one division of the third cylinder d by Ap og 72, and the other 
division of the third cylinder has connec’ to it an outlet pipe 
g controlled by a valve h. Steam thus flows from the boiler 
through the pipe f down one side of the division plate d! and up 
the other side in the first cylinder d through the pipe f! into the 
second cylinder d and thence through the pipe f? into the third 
cylinder, finally passing away through the pipe g to the point 
where it is to be used. Each cylinder d is connected at the bottom 
to a pipe i, which is connected toa steam trap, not shown, through 
which the water of condensation is allowed to escape. In place of 
the cylinders d divided into compartments as described, J-shaped 
or other bent pipes might be employed to pass the steam through, 
means as before described being employed to draw off any con- 
densed steam. In order to regulate the temperature in the 
chamber or oven c in which the cylinders d or (J pipes are fitted, 
the inlet and outlet for the waste gases are controlled by means 
of adjustable dampers k, k', so as to regulate the flow of heated 
gases through the chamber. By adjusting one or both dampers 
k, k', any desired temperature within certain limits may be ob- 
tained in the chamber c, and the steam be superheated to any 
degree required. The inlet pipe f for steam to the cylinders, 
and the pipe g for conducting the steam away when superheated, 
are connected by a pipe / controlled by a valve m, so that by 
closing the valves e and h the superheating apparatus may be 
cut off and steam conducted direct through the pipe / and valve m 
from the generator to the steam supply pipe g when necessary, 
and in this way by regulating the valves some saturated steam 
can be readily mixed with the superheated steam if required. 
To heat the feed water and prevent the overheating of the 
steam, | ews m are employed in the superheating apparatus. 
The feed water circulates through these pipes 2 up and down in 
the cylinders d, whence the feed water is taken either directly to 
the boilers or for other uses. (Accepted September 9, 1896.) 


18,972. J. S. Raworth, London. Steam Engines. 
(3 Figs.) October 10, 1895.—This invention is applicable to 
non-condensing compound engines, and its object is to reduce the 
consumption of steam and to improve the working of the engine 
at light loads by preventing or arresting the formation of a 
partial vacuum in the low-pressure cylinder such as is liable to 
occur owing to the steam expanding below atmospheric pres- 
sure. For this purpose in the case of a steam engine in which 
the steam acts on one side only of the piston (the other side of the 
piston being open to the exhaust) the piston ring is arranged to 
act as a valve; the arrangement being such that in the event of 


are connected by pipes g that are in turn connected with a main 
supply pipe h that leads from an oil tank located on the locomo. 
tive tender. The supply pipe / is provided with a valve hi, by 
means of which the flow of oil through the said pipe may - 
regulated or cut off entirely. Immediately beneath the combus- 
tion chamber d is a ch i that is connected by a number of 
hollow stay-bolts f' with the combustion chamber, and, leadin 
from the steam dome to the chamber i, is a pipe k, by means a 
which superheated steam may be carried into the said chamber to 
find its way thence through pipes /" into the combustion chamber. 
Within and concentric with the pipes f' are smaller pipes m thai 
extend from the upper ends of the pipes f1 downward to and 
through the lower wall of the steam chamber i, thus providing 
a number of passages through which air may pass freely into the 

bustion chamb Three distinct systems of pipes lead into 
the combustion chamber, viz., one system for oil, one for air, and one 
for jets of steam. These, to produce the best results, should all 
be or and regulated to discharge into the combustion 
chamber in proper proportion to provide, when commingled, an 
inflammable gas. Ia order to prevent the too free discharge of 
oil through the pipes /, the inner ends of these pipes are pre- 
ferably covered with wire — of very fine mesh, which, as the 
oil is forced through the p g and f, under low pressure, causes 
the oil both to spray into the chamber d and to run down the 
walls thereof in very thin sheets, and so long as the oil mingles 
with the steam, which enters through pipes /!, a fierce and 
constant heat is maintained in the combustion chamber, this 
result being reached without the aid of a stoker. Pipe k is pro- 
vided with a valve kl by means of which the supply and pressure 
of steam in chamber i may be regulated. The chamber i ig pro- 
vided with a petcock +! by means of which water (resulting from 
condensation, or otherwise) in the chamber i may be drawn or 
blown out. (Accepted September 9, 1896). 


MISCELLANEOUS, 


16,437. J. Jones, London. Pipe or Drain Stop. 
pers. [3 Figs.) July 24, 1896.—a is the flexible waterproof bag 
which is preferably when inflated of the barrel form shown. ) is 
the tube by which the bag is inflated in the usual manner by 
means of a pump at the other end of the tube. This tube is con- 
nected to the front end of the bag at one side of the centre instead 
of at the centre as has been usual. c is a pipe extending longi- 
tudinally from end _ to end of the bag and passing through central 
apertures in the said ends. This pipe is preferably made of vul- 

ised india-rubber strengthened externally with spirally wound 














the pressure falling slightly below that of the at phere, the 
piston ring will lift and permit exhaust steam to be drawn into 
the cylinder space on the steam side of the pistor. Fig 1 showsa 
low-pressure cylinder 1 with piston 2, fitted with a ring 3 adapted 
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to lift and act as a valve for the purpose mentioned. The interral 
diameter of the piston ring is made sufficiently large, as shown, to 
leave an adequate annular space 4 between its inner circumference 
and the outer circumference of the piston body, and the ring is 
free to move parallel with the axis of the piston, but to an extent 
limited by spring fingers 5a projecting from a spring ring 5 let 
into the piston body, so as to then provide a steam way between 
the adjacent annular surfaces of the piston ring and piston and 
the annular space 4 for the passage of «xhaust steam from the 
lower or outer side of the piston to the upper or inner side thereof, 
Fig. 2 shows a slightly modified arrangement in which the groove 
in the piston body is made deeper than the ring 3, and ventilating 
holes 6 lead from the groove to the steam side of the piston. 
Fig. 3 shows a valve 3 (of which there may b2 several) normally 
kept closed against a seat in the piston body by a spring 7 in 
opposition to which the valves will be opened when the pressure 
at its steam side falls below that at the reverse side. (Accepted 
September 9, 1896). 

14,465. W.T. Chamberlain and C. B. Beebe, Nor- 
wich, Conn., U.S.4. Petroleum Burning Furnace, 
{5 Figs.) June 380, 1896.—qa is the shell of a tubular boiler, ) the 
tubes, c the s‘ack, and d the firebox or c:mbustion chamber pro 


Fig. 























vided with a door e through which the fire may be viewed. The 
casing d! of the combustion chamber is supported chiefly by a 
number of stav-bolts f that sre made hollow and extend outward 
beyond the boiler shell a. The outer ends of said hollow bolts 





wire, which is in its turn covered with rubber-solutioned canvas. 
d, d are collars which serve to line the end apertures of the bag, 
and also to receive the pipe c. The collars ¢, d have flanges e, e, 
and are screw-threaded externally to receive a correspondingly 
threaded plate f having a hexagonal head g to enable it to be readily 
turned by a ner. The ends of the bag ware turned down over 
the flanges ¢, e of the collars d, d, which flanges have holes i, i to 
receive rubber solution or cement to aid in holding the ends of 
the bag in place ; the plates /, f are then screwed up tight against 
the bag. There is preferably interposed between the flange e of 
the collar d and the plate fat the rear end of the bag, a flanged 
washer & of india-rubber or other suitable material, of a diameter 
«qual to or somewhat exceeding the largest diameter of the bag. 





This washer assists in forming a staunch joint between the pipe or 
drain and the stopper. When this washer is not employed it is 
desirable to insert between the flange e and the plate / a small 
rubber or other washer, such as is seen at / at the front end of 
the stopper. m are short metal tubes inserted in the ends of 
the pipe ¢ in order to protect and strengthen them. 7 i3 a piece 
screwed upon the outer end of the collar d at the front end of the 
stopper, and having an externally threaded part of a smaller 
diameter to receive a screw cap p. The figure shows the stopper 
in position with the bag fully inflated, and the screw cap p in 
place. Oonsequently when the water is forced under pressure 
into the drain or pipe behind the stopper it is unable to pass the 
stopper ; it enters the pipe c, but cannot pass through this pipe 
because of the cap ». When it is desired to relieve or reduce 
the water pressure the cap p is unscrewed, so that the water is 
able to flow through the pipe ¢ to the front of the stopper. ¢ is 
a ring on the stopper p for the attachment of a cord or wire to 
prevent liability of the cap p being lost when unscrewed. Instead 
of the cap p a cock or other suitable device for opening and 
closing the front end of the pipe c as required may be employed 
(Accepted September 9, 1896). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Tue SrockHOLM EXHIBITION, 1897.—Things in connec- 
tion with this Exhibition have of late been advanced with 
laudable speed, and there is every reason to believe that 
the whole of the arrangement will prove most attractive, 
the natural surroundings being exceptionally favourable. 
The site, which covers some 900,000 square feet, is very 
picturesque, and on all sides surrounded by water. The 
pavilion of the city of Stockholm covers about 4500 equare 
feet, and is a very stately and handsome building. It is 
divided into a larger and smaller pavilion, connected by 
means of an open portico, and will contain a number 0 
municipal exhibits, models of various buildings, maps, 
model of a whole street, &c. Not far distant is the 
fishery pavilion, builtin the sea, and likewise a piohreets 
and stylish building. The largest building, the industria 
hall, covers about 60,000 square feet, and on the top 0 
the dome, at some 170 ft. height, there will be a re- 
staurant. The machinery hall, covering 40,000 square 
feet, is still rather backward, and close to here will be the 
principal landing stage, the waterway having been chosen 
in lieu of other means of communication. There ” 
about 50 separate pavilions, and some of the large “7 
industrial undertakings are a great efforts. 
Stockholm ” will take one back to the 15th century. 
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MODERN THEATRE STAGES. 
No. XVIII. 


By Epwin O. Sacus, Architect. 


Tron Staces.—THE ‘‘ASPHALEIA” STAGE AT 
HALuiE In GERMANY. 


In the last article of this series I attempted to 
describe what the ‘‘ Asphaleia” Syndicate claimed 
for its iron stage, and I set forth its programme at 


237. 
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Fig .232. 





some considerable length. As I have already in- 
ferred, there are two sides to every scheme, and I 
shall hence not let it suffice to state only the pro- 
moters’ views, but shall quote opinions of engineers 
and others who have had practical experience of 
theappliances. In the previous chapter, moreover, 
I have only illustrated the system by diagrams 
taken from the original designs or models of the 
“‘Asphaleia” stage. It is therefore essential to 
present some engravings of actual stages at work at 
the present moment which have been constructed 
on the system and by the syndicate, though not 
necessarily coinciding in all points with the original 
design. Of ‘*Asphaleia” stages proper the ‘two 
Most important will be found at Halle, in Germany, 














and Budapest. With the present article are given 
—on the present page and pages 516 and 517— 
engravings of the stage at Halle, and I would 
add that as the original working drawings were 
not forthcoming, I am indebted to a former 
engineer-in-charge of the theatre, Herr Richter, 
for the considerable trouble he took in measuring 
up the machinery for me ; and it is also due to his 
careful measurements that I am able to amplify 
the diagrams with a large number of dimensions 
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which will, no doubt, be of great value to those 
who are making a serious study of the subject. 

The Municipal Theatre at Halle, though situated 
in a comparatively small provincial town, has a 
considerable repute among architects and engineers 
for its excellence in structural and technical ar- 
rangements at a date when improvements of this 
description were comparatively uncommon. The 
building had the benefit of that period of panic in 
matters of theatre construction which followed the 
fearful catastrophe at the ‘‘Ring Theatre” at 
Vienna. This terrible calamity, it will be remem- 
bered, happened at the end of 1881, and it was in 
August, 1883, that an open competition was arranged 
for by the Municipality of Halle with the view of 





obtaining designs for a theatre which should be 
both safe with respect to construction, materials, 
and its planning. The old Municipal Theatre of the 
city had been condemned on account of its dan- 
gerous state. It was at this competition that not 
only the municipality, but Germany at large, was 
so fortunate as to find an architect in the person of 
Heinrich Seeling who grasped the main points 
at issue, solved them in a manner that was 
quite unprecedented in the history of German 
theatre planning, and through the successful 
rendering of this playhouse obtained a repu- 
tation, and has become the leading theatre- 
specialist of Germany. Itis greatly to his credit 
that on a site of exceptional difficulty the demands 
for a safe theatre were fulfilled so successfully that 
his structure became the model for all future en- 
terprises of this description in his country. The 
Halle Theatre takes a very prominent position in 
modern theatre architecture as a pioneer in con- 
sideration of the safety of the audience, and in the 
introduction of modern methods and appliances, 
and though there were several imperfections in the 
design which so radically reformed Continental 
theatre building as a whole, it remains that those 
responsible for the erection of this establishment 
(and we must here also include the local authorities) 
deserve much praise for the great step made in the 
way of progress. 

Referring to the building as a whole, the prin- 
cipal point of interest in this institution is its 
planning. The system of giving each sequence of 
rows of seats in the area its own exit has been 
carried out in the most practical manner without 
any loss of space, and the staircases with their 
approaches have been placed in excellent positions. 
Another feature is the way in which that portion 
of the audience seated in the area finds its way 
directly into the open, while those on the first tier 
who do not make use of the staircase have emer- 
gency exits to spacious balconies. The fact of these 
balconies having been introduced in no way inter- 
feres with the ample staircase accommodation pro- 
vided for the tier. In respect to the stage, to 
which this article bears especial reference, the 
same well-considered planning holds good; and 
though certain exigencies of the site have, per- 
haps, unduly cramped some of the offices, the 
manner in which these rooms have been distri- 
buted, and the way in which not only the artists, 
but also the firemen, can gain the open with but 
small risk, and without passing through a maze of 
passages and staircases, is deserving of especial 
comment. 

In like manner as the plan showed so great an 
advance on the arrangements previous to 1881, the 
appliances throughout the block, both in respect to 
lighting, ventilation, heating, and fire protection, 
and at the back of the house in respect to its stage 
machinery, marked a new epoch. The commercial 
value of such a reform would, of course, be doubt- 
ful, and we wonder when we hear of an original 
estimate for 21,000/., and an actual expenditure on 
the Halle Theatre which totalled 59,0001., exclu- 
sive of a private gift of 20001. for special decora- 
tions. From the German economic point of view 
in respect to local finance, however, the extra ex- 
penditure has. been considered quite in keeping 
compared with the advantages it has offered. For 
it is considered a great advantage in a town of this 
description that the principal playhouse should be 
as well equipped as modern science at the time of 
its erection permitted, and the maximum of safety 
be assured both to audience and employés, and this 
quite apart from the sentimental consideration that 
Halle could pride itself on having been the pioneer 
not only in respect to improved theatre construc- 
tion in a general sense, but more particularly in 
respect to ‘‘stage reform.” In the case of the 
Halle Theatre, the public authorities not only 
approved of the improvements of its promoters, 
but lent all the assistance in furthering its cause 
that their influence and financial powers permitted. 
It was of course a great step as far as stageland 
was concerned, and also in respect to the popular 
taste, to allow a considerable expenditure, which 
meant the sudden banishment of the principal 
traditions of stage setting, The ‘‘ wings” and 
‘* borders ”’ of stageland disappeared to make room 
for the ‘‘ horizon” and ‘‘ built-up ” scenery. 

If studied in connection with the preceding 
article, the engravings illustrating the Halle Theatre 
no doubt practically explain themselves, but I shall 
endeavour to show how the system already de- 
scribed has been carried out. In the first place, the 
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dimensions of the stage show a depth of 15 metres 
by a width of 20 metres. Though the design of 
the stage is not dependent upon ‘‘ wings” or 
‘* chariots,’ the main lines of the floor division 
associated with the latter have been adopted, and 
we find that there are four ‘‘coulissengassen,”’ 
though the first one is rather further back 
from the proscenium opening than is customary. In 
the space in front of the first *‘ coulissengasse ” there 
are two “‘star traps,” while in the first ‘‘ gasse” 
there are two traps which would practically take the 
place of our ‘‘ grave traps ;” in the second ‘‘ gasse ” 
there is one trap of a similar description ; and in 
the third and fourth there are large traps of great 
width. The whole of the parts which can sink and 
rise are worked by hydraulic rams. Fig. 226, 227, 
and 230 show how the principal joists, uprights, 
and rams are dis‘ributed, and the foundation plan, 
Fig. 230, exhibiting perhaps most clearly on what a 
small number of points ths whole of the floor is 
really supported. 

It is not my intention to describe here in detail 
how the various sequences of the divisions of the 
stage floor, with its ‘' chariot slits,” &2., have been 
laid out, as the Halle Theatre is intended primarily 
to illustrate the general possibilities of the system 
rather than the individual arrangement found ne- 
cessary in this locality. It is immaterial if there 
are four or more ‘‘coulissengassen;” it is im- 
material what part of the floor can sink or rise with 
the aid of the hydraulic rams, and each ‘‘ coulis- 
sengasse ” may have large traps running the whole 
width of the proscenium, or it may have only single 
‘* grave traps or ‘‘star traps.” It is equally im- 
material whether there be one mezzanine or more, 
or by what special appliance the hydraulic rams are 
worked. In the same manner our criticisms 
must be taken as referring to the system more 
than the individual example. We should also 
remember that the ‘‘ Asphaleia” system has now 
been improved upon, and that its principal interest 


for the practical constructor of to-day is the fact of | 


the design having been the basis of modern hy- 
draulic theatre construction, and it is as such that 
he will study it. 

The series of illustrations on pages 513 and 517, 
showing the plans above stage level, and describ- 
ing how the ‘‘fly” galleries are planned and 
how the ‘‘ gridiron” is set out, are likewise only 
of interest on account of the system they re- 
present. The sequence of galleries, the position 
of connecting bridges, and the combinations of 
gridiron can be varied considerably, but in every 
case where the ‘‘ Asphaleia” system has been 
adopted it will be found that the ‘‘claws” are 
run over pulleys as distinct from drums and shafts, 
and that wires are used instead of cords, while the 
whole of the top machinery can be worked from 
one spot at stage floor level, no matter how large 
or how small the number of points are that have 
to be governed. Whatever the sequence, however, 
may be, it would be well to note some of the leading 
dimensions marked on the diagrams, for these give 
a clear idea of the proportions that may be introduced 
and the possibilities which can be attained. 

To those who have been used to the wooden 
stage of old, a visit to a stage worked entirely by 
hydraulics is indeed a revelation, for the principal 
difficulties to be overcome, not only from the scenic 
artist’s point of view, but from the so-called “ stage- 
carpenter's,” are treated on entirely different lines. 
The effects of ‘‘ stage reform” are far more evident 
in the actual ‘‘ working” of a scene than any draw- 
ings or descriptions can possibly explain. Scarcely 
anything is managed on the old Jines, and scarcely 
any duty is the same as before. To take one in- 
stance only, there is no staff detailed for the‘ flies,” 
as no work has to be done above stage floor level. 
The ‘‘fly galleries” are almost unnecessary, were 
it not that they afford ample space for the various 
‘* tricks,” such as ‘‘thunder,” ‘‘ wind,” &c., for 
which room has to be found as before. The whole 
character of the stage is alsc changed, and it is little 
wonder that the conservative scenic artist and the 
older actor do not take kindly to the innovations. 
A model stage on the ‘‘ Asphaleia”’ system is prac- 
tically a gigantic, though by no means very com- 
plicated, piece of machinery, which has to be kept 
scrupulously clean, and is worked by smart me- 
chanics. There is but little that is picturesque on 
a stage of this kind ; no dust, no dirt, and no ante- 
diluvian workers. I have heard an eminent actor 


say that the very newness, coldness, and hardness 
of the surroundings appalled him, and was detri- 
mental to his acting. 


I grant that the ‘' Aspha- 





leia ” stage has certain defects in this direction, but, 
as in the case of all radical reform, extremes were | 
firat attempted only to be afterwards modified. | 
The resonance of an iron stage, in fact the whole of | 
the acoustic properties, were entirely overlooked. 

Before giving the opinions of the stage experts, 
I would point out that there has been much feeling | 
among the older generation of this body, on account | 
of the way in which the ‘‘ Asphaleia” syndicate on | 
coming before the public posed as the inventors of 
something entirely new, whilst in reality they had | 
only to a great extent made a clever combination | 
of the most modern improvements of the time, care- | 
fally collected from all parts of the Continent and | 
then adapted for a special purpose. It is true that | 
sometimes these modern improvements had only | 
been carried out in part at the time, or even only’ 
existed oa paper, but for all that they were the 
invention of others, and it was only the admiration 
at the trouble and expense devoted to the intelli- | 
gent combination that prevented complications 
from arising. Perhaps one of the most striking | 
instances of the ‘‘ Asphaleia” company’s conduct 
was in connection with the ‘‘ horizon” I described 
in my last article, which was first used by engineer 
Lehmann at the Vienna ‘‘ Karl” Theatre, and 
then engineer Rudolph mounted at the old Burg 
Theatre the play ‘‘Ochnone” with it in 1873. 
The first model of the new Hofburg Theatre made 
by Herr Rudolf was ready in 1876, and showed 
the ‘‘horizon,” but no reference to these anticipa- 
tions of this important feature appears in the pro- 
spectus of the syndicate. 

One would have thought that the unfortunate 
troubles of this kind might have caused the 
opinions of the older stage engineers to be pre- 
judiced even to-day ; but this is by no means the 
case. It is among the engineers that the ‘‘ As- 
phaleia” company most offended that we find the 
enthusiastic admirers of thesystem. The engineers 
who felt slighted most were those who had been 
striving to improve upon the antediluvian wooden 
stage, and they hailed the first epoch in the history 
of modern stage construction with joy, no matter 
how great their private losses were. We can, 
therefore, accept the opinion of Herr Rudolf, to 
whose ‘‘ horizon” I referred above, as unbiassed, 
and I shall quote his criticisms, as he is a typical 
representative of the older generation of Conti- 
nental stage experts, and holds one of the most 
important posts open to his profession—i.e., that of 
engineer to the Royal Opera House at Vienna. 

I must not fail to remind my readers that when 
using the word ‘‘ profession” I do so advisedly, as 
I am not about to quote the opinions of men of the 
untutored and all too prejudiced English stage car- 
penter type, but of experienced and scientifically 
trained engineers who have taken up stage tech- 
nique as aspecial branch of their profession. When 
one considers the extent of the machinery worked 
by hydraulic power, one can fully understand how 
bond-fide engineers are required to replace the stage 
carpenter of old, and whilst the stage carpenter 
still flourishes on our shores, the stage engineer 
is rapidly coming to the front abroad. In fact, 
nearly every theatre abroad of any importance has 
a first-class ‘‘ obermachinmeister,” even where the 
wooden stage exists. Besides Herr Rudolf, I must 
here again specially mention Herr Brettschneider, 
of the Royal Burg Theatre at Vienna, asa great 
authority on theatre construction, as also Herr 
Christofani, of the Buda-Pesth National Opera 
House ; Herr Brandt, of the Berlin Court Theatre ; 
Herr Lautenschlaeger, of Munich and Beyrouth 
fame, and one of his many pupils, Herr Richter, 
who had charge of the ‘‘Asphaleia ” stage at Halle, 
and, to whom, as I have said, I am much indebted 
for the illustrations of this article. 

Commencing, therefore, with the criticisms on 
this subject of Herr Richter, who represents the 
more modern school of theatre engineering in the 
same way as Herr Rudolf represents the senior 
experts, I understand he is a great admirer of the 
‘* Asphaleia”’ system as a whole, and that his ex- 
perience has taught him, barring some minor details, 
that the actual working of the machinery under his 
charge is satisfactory. 

Going into detail, however, Herr Richter has 
some faults to find and suggestions to make. He 
dves not consider the Asphaleia ‘‘ horizon,” which 
is a semi-fixure (but intended almost for constant 
use), practicable, and has improved upon the one 
applied to the Halle Theatre by falling back on 





some of the makeshifts of the old wooden stage. I 
hold Herr Richter is right on this point, for there 





is no doubt that the ‘‘ horizon” of the * Asphaleia” 
stage is all too cumbersome. 

He condemns the vertical hydraulic shafts of the 
traps, for when the shafts are immediately under 
the traps they are so in the way as to obstruct the 
‘* cellar” to such an extent as to render it nearly use- 
less for the sinking of thescenery. For this reason 
he proposes placing the entire hydraulic machinery 
at the sides, where, in fact, the drums and windlasses 
are located in the wooden stages. 

This defect in the ‘‘ Asphaleia” system is tu my 
mind a most formidable one, and did much to 
cripple the enterprise of the syndicate. Roomi- 
ness is the essence of stage design, and this jm- 
portant factor was apparently overlooked in plan. 
ning the ‘‘under-machinery.” Herr Richter in 
this and other important details favours a combina- 
tien of the old system and the new. 

Herr Richter is of opinion that the hydraulic 
system for everything below the stage level is 
excellent ; but, as I have said, the machinery must 
not be direct, but from the sides, on account of the 
loss of valuable space. This engineer advccates 


| manual labour for the change of scenes for all tup 


work, as it is necessary to watch each cloth as it 
is lowered in order to prevent it catching in any 
hanging batten or on top of any piece of scenery, 
To lower several cloths and borders by pressing 


one lever, and to set all the machinery in motion 


from a point where it is impossible to watch all the 
cloths in their descent, he considers a mistake, for 
they may fall out of place, and not only be unsightly, 
and make the scene imperfect, but also cause danger 
and confusion. Having hadtheone pointleversystem 
to work with, he used it, and went so far as to often 
switch four levers on to one, in cases where celerity 
is needed. Bya simple mechanism he has also 
arranged that with the movement of one lever he 
can lower the scenery en masse from his lever 
station, so that, should one portion be on fire, the 
whole of the hanging canvas will come down instan- 
taneously in a heap on the stage floor, for the fire 
to ba trampled out or extinguished by the firemen. 
The wholesale heaping up of the entire top scenery 
on the stage, as advocated by Herr Richter, may 
seem an extreme measure to us, but it is none the 
less important and advisable in cases of fire origi- 
nating among the hanging scenes. 

In respect to Herr Richter’s wish to cancel me- 
chanical labour for the top machinery, I cannot say 
I should like to see its manipulation by manual 
labour only. The possibility of using hydraulic 
power for large combined effects is invaluable, 
though movements are not common except in spec- 
tacular plays. Manual power, with possibility «f 
using hydraulic power for important effects, would 
be the happy mean for the top machinery. 

The ‘‘ Asphaleia ” Company strongly impress upon 
managers the saving of cost in labour by adopting 
their system. Herr Richter does not agree with 
this, as he says the stage hands employed must be 
skilled hydraulic engineers, receiving higher wages 
than the unsophisticated scene-shifter, and that 
there is little or nu decrease in staff, as it takes as 
many men to attach a cloth to the machinery as to 
the ropes and battens of the old system ; and, in 
speaking of this, it must be remembered that the 
bill is changed almost nightly on the Continent, 
long runs with fixed and built-up scenes being 
almost unknown, at any rate in the State, muni- 
cipal, and subsidised theatres. The fact that hands 
will be required regularly for a certain number of 
hours fixing cloths, &c., to the machinery, and 
that these men may be required any hour of the 
day if there is any unexpected change of perform- 
ance, makes it essential to have a permanent strong 
staff of ‘‘stage hands,” even if duties are light or 
non-existent at the performance proper. 

Herr Richter’s experience is that it is impossible 
to build up mountains, hills, valleys, staircase:, 
slopes, rockwork, &c., with the ‘‘ Asphaleia” trays 
pure and simple. They may do, and form the 
the foundations upon which to represent the out- 
lines of nature, but the curvilinear lines must, as of 
old, be built up by the process now used. Here 
Herr Richter, I hold, however, misinterprets the 
purpose of the syndicate. I understand their pro- 
gramme to simply aim at forming this basis. They 
cannot have imagined the parallel series of slopes 
illustrated in the last article could have been ¢ ffec- 
tive without considerable ‘‘ building up.” 

Speaking on the question of insurance end the 
expected reduction in premiums for theatres that 
have been constructed up to date, Herr Richter 
says that his experience is that the insurance has 











ENGINEERING. 


515 





Oct. 23, 1896. ] 





not been lowered in the modern theatre, ‘as the 
companies deem the dangers from the boilers and 
engines sufficient to retain the high rate usually 
charged for the theatre risk.” On this point I have 
gone to some considerable trouble to find out if 
this is actually the case, and I am afraid I can only 
pear out Herr Richter’s opinion. I know of but 
few theatres where the insurance premiums have 
been modified owing to the introduction of improved 
stage appliances, but I can account for this curious 
fact, as those concerned do not seem to realise how 
considerably the risk of fire is reduced on a clean 
and light iron stage as compared to the ‘‘ tinder- 
boxes” common to our metropolis. In Germany, 
where iron stages are now compulsory, even for 
old playhouses, I was unable to find a single 
case of reduced premiums on account of stage im- 
provements. If anything, the insurance rates 
appear to have been raised since 1881, quite im- 
material of modern structural advantages. 

It would lead too far to enter on Herr Richter’s 
opinions on minor technicalities. A few of his 
most important expressions alone can be presented. 
As already said, however, this expert has had 
charge of an ‘‘ Asphaleia” stage for some consider- 
able time, and belongs to the newest school of 
stage engineers. The few criticisms recited must 
hence carry considerable weight. 

Passing on to the views on this subject expressed 
by Herr Rudolf, who, as I mentioned above, is the 
chief engineer of the Vienna Opera House, and is 
also known as the designer of many Continental 
theatre stages, we find an expert who draws a 
distinct division between the iron stage and the 
‘‘ Asphaleia” system. The Paris Opera House was 
one of, if not the first, stage in which iron was 
used to any considerable extent. The old Vienna 
Opera House worked the traps with steam power ; 
subsequently, however, this was stopped, and the 
power used only for one trap, which acted as a 
lift. The reason why this system was discontinued 
is the same which Herr Rudolf uses against hy- 
draulic power asadopted by the ‘‘ Asphaleia ” syn- 
dicate. He explains that accidents may and have 
occurred to actors using steam ‘‘ traps” by catching 
a part of the body, as, for instance, the foot, in the 
fixed framing of the stage when the ‘‘trap” is 
ascending or descending. He points out that in 
a ‘‘trap”’ raised by hydraulics an actor has no 
power to ease or stop its movement, whereas in the 
old system of counterweights some effort exercised 
by the actor may relieve the force of a mishap. 
The ordinary counterweight ‘‘trap” is not free 
from danger, as many an acrobat will testify, one 
of the greatest, perhaps, being when the ‘‘trap” 
is ‘‘sent up” before the flap in the floor is removed. 
There have been frequent cases of this, when the 
actor has been severely crushed or bruised between 
the stage floor and the trap ; but if such an accident 
were to happen where hydraulic power was used, 
the body would become an emaciated form. This 
view, by the bye, distinctly contradicts the syndi- 
cate’s words on the greater safety of the hydraulic 
under - machinery” as far as the “artists” are 
concerned. 

Herr Rudolf is well aware of the impetus given 
by the ‘‘ Asphaleia ” Company to the modernising 
of the stage. He is an enthusiastic admirer of the 
conception of the stage, but he has more fault to find 
than his younger confrére, Herr Richter. Like Herr 
Richter, he considers the ‘‘ Asphaleia ” system an 
extreme one, which can easily be modified, and he 
suggests various improvements when making his 
criticisms, He dwells, as does Herr Richter, upon 
the fallacy of the economy of the “ Asphaleia” system 
with regard to working expenses, on account of extra 
wages required for skilled mechanics. The expense 
for repairs and the depreciation of the value of the 
machinery caused by rust and damp as well as ordi- 
nary wear, tear, and accidents, he believes to be 
enormous, whilst he thinks a theatre fitted with an 
hydraulic stage is colder, and that, therefore, greater 
expense is caused in keeping up the temperature 
by artificial means. This is, of course, a point of 
high importance in Germany. The loss of space 
under the stage he also considers a great drawback 
to the system, and he brings forward a new disad- 
vantage in his opinion, as he believes the presence 
of so much iron and damp arising from the water 
“d be very bad for the acoustic properties of the 

use. 

_ Afurther drawback pointed out by Herr Rudolf 
is the immense amount of vibration, and this engi- 
neer doubts the stability of a trap eupported only 
in the centre when a carefully danced ballet has to 





be put on. He further deems the principle of the 
system of traps wrong, as he says it requires the 
stage manager to arrange the scenes according to 
his stage, and not his stage in accordance with his 
scenes. Like the former expert whose views I have 
detailed, this authority strongly condemns the 
whole stage being regulated by one person from a 
point where he cannot see the entire stage, and 
really watch that every cloth, border, batten, &c., 
is in the exact position it should be, and in perfect 
working order. According to Herr Rudolf, it is 
like working in the dark not being able to watch 
every portion of the scenery as it is raised and 
lowered, and it is obvious that a wrong button 
pressed may mean confusion, if not an accident. 

One advantage claimed by the ‘‘ Asphaleia ” is 
the abolition of the ‘‘ flies.” Herr Rudolf’s ex- 
perience is that you cannot do without flies to 
work the stage properly ; even in an ‘‘Asphaleia” 
theatre they are quite as much wanted as in the 
old wooden stage. The use of wire, as proposed 
by the ‘‘ Asphaleia” Company, is advocated as 
more economical in the long run, but it is not 
recommended for hanging cloths, on account of the 
impossibility of cutting down a burning scene. 
Herr Rudolf’s system is to construct everything of 
iron, except the floor, which must be wood. He 
at present prefers keeping to the old system of the 
wooden stage, with the sole change of material, 
and with some of the more modern improvements 
specially suitable for ironwork. In short, he 
prefers a stage such as we saw at Amsterdam to the 
one at Halle. 





LARGE EXPLOSIONS AND THEIR 
RADII OF DANGER. 
By Lirvt.-Cotonet J. T. Bucknii1, Late R.E. 
(Continued from page 449.) 
SaFE Distance. 

WirH reference to the matter of safe distances, 
our Board of Trade officials consider that when 
‘*mounds or screens of earth, whether natural or 
artificial, protect a magazine, the distances laid 
down” (in their Safety Table) ‘‘may be reduced 
one-half ; and this principle is applied to floating 
magazines when the explosive is kept below the 
water line, the water being regarded as a mound or 
screen to prevent extended lateral effects.” This 
is quoted from the ‘‘ Report of the Board of 
Engineers, U.S. Army, on Storage of Explosives in 
New York Harbour,” 1893. 

Now the charge at Santander was situated well 
under the water line, and it might be urged by 
those who accept the Board of Trade theories, 
tables, &c., that the safe distance of 2000 yards, 
derived from the analysis of the Santander explo- 
sion, would have to be doubled if the same charge 
had exploded above the water line. A little con- 
sideration will show, however, that such a rough 
‘rule of thumb ” is quite untenable when applied 
to projected débris. Had the charge exploded 
above the water line at Santander, there is nothing 
to warrant the belief that the débris projected 
from the steamer would have been driven a single 
yard further afield. The best angle of projec- 
tion for such high-angle fire, with projectiles of 
irregular shape and weight, is 45 deg. or there- 
abouts, and it follows that so long as the right- 
angled cone to the nadir, with centre of charge at 
apex, is unobstructed by the water, or the creen- 
ing objects referred to by the Board of Trade, the 
screening is not in the smallest degree effective as 
a retarding obstruction, but, on the contrary, may 
to a certain small extent be effective as a propelling 
obstruction (a barrel producer, so to speak), and 
therefore be productive of a slight increase of range. 

If the dynamite was stored near the centre of 
the hold, then half the beam of the vessel being 
greater than the submersion of the charge (which 
we book at 10 ft. or 12 ft.), it follows that the sides 
of the right-angled cone aforesaid would be unob- 
structed by the water screen. So far, therefore, as 
projected débris is concerned, the Board of Trade 
screening rule is quite untrustworthy. Each case 
must be dealt with on its own merits, the relative 
position of the charge and of the screen being fully 
considered ; and in the case of a large charge the 
efficiency of the screen (or part of the screen) to 
resist shearing, must also receive consideration. 

At Santander we find from two independent 
authorities that the main effect appeared to be 
directed towards C (vide sketch on page 360 ante), 
i.e., towards starboard bow. This would point to the 


conclusion that the cases of dynamite were stored 
on the port side of the forehold, and that the wall 
of water on the port side, and perhaps some iron 
rails in cargo just abaft the charge, conjointly 
directed its principal destructive effect in the direc- 
tion of the starboard bow. 

In this instance, therefore, immersion, so far 
from screening, appears, on the contrary, to have 
focussed the danger upon that portion of the ill- 
fated town which lay in a certain direction... . 
and judging from Captain Doriga’s conclusions, 
the same may be said of the air wave or concus- 
sion produced by the explosion. 

It is possible that the Board of Trade rule was 
intended to apply simply and solely to structural 
damage caused by air concussion. But in this case 
even the screening rule appears to be too simple to 
be trustworthy, because many and various circum- 
stances, both as regards the immediate environ- 
ment of the exploding charge, and the relative 
positions of obstacles to the air wave at various 
distances from it. . . control the effects in a sur- 
prising manner. Thus, it is evident that screening 
by environment is least efficient at the long ranges, 
just where the half-distance rule would invite 
people to enter and establish themselves under the 
false idea of security. Again, streets directed on 
the charge would carry the air wave for consider- 
able distances without much damage to their own 
structures, but would focus the energy on any 
obstructions existing at their far ends. These 
again would screen structures immediately behind 
them, but it is not reasonable to suppose that the 
air wave will not expand downwards after passing 
an obstruction, and consequently that screening is 
only effective for a certain distance, which is a func- 
tion of the height of the screen and of the angle at 
which the wave strikes it. Thus an explosion 
(see Fig. 7, page 360 ante) E on a plain might be 
screened by a traverse T from a town with streets 
Aa, B b, C c, but the street Cc might be ineffec- 
tively screened by T and by the other streets, 
owing to its distance enabling the air wave to 
expand downwards and thus strike it. 

The far sides of each street a, b, c would, of course, 
be protected by the near sides A, B, C, and A 
would probably protect B, but A itself might be so 
far from T that the traverse would give it no 
important protection. 

Similarly a hill might protect houses on its far 
side, but might fail to protect houses on the near 
side of a more distant hill, at the same level. The 
subject is complex and difficult, the more so as no 
experiments have ever been undertaken to discover 
the laws which are connected with the transmission 
of such air waves, and the efficiency, or otherwise, 
of various kinds of screens. 

It is certainly not a subject which can be treated 
successfully by any simple rule, such as the one 
adopted by our officials. On examination of all 
their annual reports which are still to be obtained, 
viz., from the sixth (1881) to the nineteenth 
(1895), only one record throws any scientific light 
upon the air wave produced by a large explosion. 
This is the record of the large explosion at Rome 
on April 23, 1891, when nearly 300 tons of gun- 
powder exploded in a large magazine at Vigua Pia, 
about 3 miles from the centre of the city. ‘* The 
barometer at the Roman observatory, about: 4000 
yards distant, showed a compression of the air 
causing a rise of 11.4 millimetres, and a succeeding 
rarefaction of 8.8 millimetres below the normal.” 
... ‘*A succeeding wave of 11.7 millimetres com- 
pression and 4.4 millimetres rarefaction” was also 
recorded, as well as a ‘‘ final pressure of 1.5 milli- 
metres.” Thepressure, say, 11.5 millimetres =.46 in. 
of mercury = .23 Ib. on the square inch == 33 lb. on 
the square foot, and assuming that the air wave pres- 
sure varies by the law of inverse squares (this will 
be examined later), the pressure at 1650 yards, the 
extreme distance to which structural damage to 
roofs and interior partition walls of buildings was 


4000\? 

Id be ($000 = 194 = 
noted at Rome, would be 1656 of 33 = 194 
say, 200 lb. on the square foot. 
Inasmuch, however, as the pressure was some- 
what suddenly applied, a deduction for the jump 
and momentum of the mercury should be made, and 
the succeeding rarefaction would probably gauge the 
pressure more accurately than the record forthe pres- 
sure itself, because the rarefaction would be more 
gradual in its application. The same reason would 
account for the pressure recorded for the second 





wave being higher than that for the first, although 





Saline 


-o[dxa sly], ‘“p2predss1stp eq ‘ar1oyaray} ‘Avur out dyy 


“A[azeou| jauojog ur Aruoseur yim dn qjInq MopuIM WV “AOU ONIZ OYF SB FOAPOUTT[[IUL QB°g MOT[S 07 980q Toss 
qv osnoy s,epz[g [auo[og ur Mopurm dn-3zInq eqy, 


» OLOJOION P[NOM 4E ‘“s89T SYM FZaipval uolowsores 
*9U0}3 Bulyvor Y GAOUT UB OY eBNBDaG ‘e}UBIT| 77 — oe yo 0009 SIT S]I SY “481 OY} Ueq) JoyeM ATUOPIAG BEA OAM 
JO 8U0} QZ GAOUI UvO UBUT v 4BY} Aes OM QUST [lam z \O00F 88 | puooos eyy, *10}¥018 sem &anos0ut ey} jo wnzUeMIOW 
sy ‘aorsojdxo ue 0} Jord Sarey yo yutod ey} uo} ueyq} erour YONU way GARY JOU plNood 4y[NsaI sIYyz] 07 OSeMBp TeInjonIys IOJ yooy oreNb3 oy} UO “gq, PET} 94} ATyuenbosuoo pue ‘puosdn ysig ey UFR 
oq Agu erajon 14s & osnereq ‘onyea 0/741] Jo ‘13A9MOY | Saronpord oinsse1d oy} pue—uI UMO[G JOAOMOY| Jo GInssoId OY} GONper P[NOA SIG], “puoces ey} Jo | [eAST TOMO] B Woy paqueys Arnor0UL YY JO pucsdn 
‘A[per3uad ore Se aep [¥1n40I21}8 Jo saseo payeposy ‘sem ourzeseut ey} woz sprek QOD esnoYy s,opelg | q¥yq} se Fp Pav ‘eABM 4sIG OY} JO OINSSead [eIIND | pUOCdas OY JVYy “ZIA * * * BIO] SVM UWOTJOVJOIVI 9Yy 


) se ‘yoo} o1enb3 oy} UO “qT OZ 400} orenbs oy} uo “ql QcT Aes ‘gh = FET JO 


‘ U 
WYSE AA AVA AGA AAA MAA AAA TAOGGOO SW WQQayy WG VQsggy WAAAY 





































































































O 
Zz 
o 
cs 
ea) 
Zz 
Oo 
Z 
(2) 
































i} 
q 











ate 


















































OG . 





‘woudrusay 407) 


QITIVH LV ANVLIS .VIXDTIVHdSY» 




















N 


SNS REN 
QQ QQAQA AQAA GI M1 
q ae, 


SS 



































O 
Z 
oe 
ea) 
3) 
Zz 
vO 
Z 
ia) 




































































































































































(‘eT¢ ebog aes ‘uordiwsag 10g) 
QTIVH LV AOVLIS .VIZIVHdSY> 











518 





ENGINEERING. 


(Oct. 23, 1895. 











sion will be examined more minutely later on. 
Its value is great on account of the accurate record 
obtained from the Roman observatory. It does 
not, however, enlighten us much on the subject of 
screening . . . except that such screening cannot be 
regarded as efficient at long ranges. The magazine 
was situated in a small valley, and this fact appears 
to have had but a small, if any, controlling effect 
upon the damage done. 

The exact words employed by the Board of Trade 
on this subject of screening are reproduced in the 
United States report as follows : 

‘* Tables showing distances from protected works 
for magazines and other danger buildings.” 

‘*In any case where the protected work is effec- 
tively screened from the magazine or danger build- 
ing, either by the natural features of the ground or 
by good and substantial artificial mounds of earth 
or mine refuse of such height that a line drawn 
from any part of the magazine or danger building 
to any part of the protected work in question will 
pass through the intervening ground or mound, 
the distance from that protected work (except for 
quantities of 1000 lb. and under) will be reduced 
one-half. . . .” [‘‘ It is learned that this paragraph 
is applied to floating magazines when the explosive 
is kept below the water line.”—United States 
Report.] . . . ‘‘ Provided that when a natural hill 
so intervenes as to afford a degree of protection 
which, in the opinion of a Government inspector, 
justifies a further reduction, the distance shown in 
the Table will be reduced to one-quarter. In no 
case, however, is the distance from Her Majesty’s 
palaces to be less than 2 miles.” 

It is noticeable that the reduction to one-half the 
distance on Table depends upon a fact, and not 
upon the opinion of an inspector. The further 


reduction to one-quarter, however, can be refused | 


by an inspector, if he see just cause for such refusal. 

The important point, therefore, is the justifica- 
tion or otherwise of the halving rule. What is 
the justification? From the wording of the rule 
the Board of Trade appears to believe that the 
impulsive air wave travels in straight lines like 
radiance. But, surely, it is reasonable to re- 
gard it as more closely allied to sound, which 
is produced by a series of air waves. Now sound 
is but partially screened by an obstacle, and that 
only for a certain distance. So, with our air wave, 
as the air pressure in the wave edges must 
cause expansion in a direction perpendicular to the 
cut made by an obstacle, it should be anticipated 
that the area screened by an obstacle is limited to 
some function of the size of the obstacle, and 
of the angle at which the obstacle is struck. 
In like manner it is probable that the portion of 
the primary wave which strikes the obstacle will 
rebound or be deflected, and may cause surgings or 
waves of interference with the smaller wave or 
waves which follow the primary, and these surgings, 
&c., would almost certainly encroach upon the 
Board of Trade screened area. Moreover, if the 
obstacles were placed irregularly, and not far apart, 
the reflected waves from one obstacle would often 
enter upon the area supposed to be screened by 
another obstacle. 

Other arguments might be adduced against the 
accuracy of the screening rule in its present simple 
form as regards halving the safe distances given in 
the official Table, and it would certainly appear 
to be desirable that owr inspectors should have the 
power to deal with it as they deal with the quarter- 
distance rule, viz., to judge each case on its merits 
before permitting the application of the rule. 

Reverting to the question of safe distance which 
has already been examined for projected débris, it 
will be convenient to do the same for the air wave 
or waves produced by an explosion. 

The first thing to record is the undoubted fact 
that the danger to life is far less than the danger 
to property when the primary effects alone are 
considered. Indeed, it would seem that the 
human body is so well eonstructed that a man 
must be almost ia the blast of an explosion in 


and many men have escaped with their lives 
(although seriously injured) who have been within 
the blast of an explosion. 

Structural damage, however, will generally be 


accompanied by grave danger to life, the effect | unit of time, is the area of the cross-section multi- 


being secondary, and caused by the falling material. 


Thus, the roof of a large railway station might’ 
fall on a number of crowded trains and platforms ; | 


a half-built house might fall across a crowded 
thoroughfare, and so on, yet the concussion pro- 








ducing these effects might cause no personal in- 
convenience, and is, therefore, very different to 
the concussive effects in water, where we find fish 
stunned and killed up toa considerable radius from 
a submarine explosion. The danger radius of large 
explosions due to air concussion may, therefore, be 
regarded as connected with structural damage alone. 
But structural damage is, and always must be, one 
of the most unsatisfactory and misleading dynamo- 
meters it is possible to employ. 

Let the reader imagine for himself the relative 
power to resist concussion afforded by the following 
structures: Fortifications erected to resist artil- 
lery, massive buildings like our Houses of Parlia- 
ment, cathedrals, churches, gaols, town-halls, and 
large warehouses; strong dwelling-houses; man- 
sions and streets of well-built houses; detached 
villas ; rows of cottages ; detached cottages ; corru- 
gated iron sheds ; wooden sheds, &c. The idea of 
employing ‘‘ structural damage” as a test of the 
extent of a danger area is evidently untenable 
except for structures of the same class. But our 
officials make no reservations; structures are 
structures whether sheds or churches, and 
I was informed by one of them shortly after 
the Santander explosion that they ‘‘ consider 
danger area should have reference to structural 
damage,” the only logical corollary being that the 
danger radius for a given charge will vary for diffe- 
rent localities where different building materials 
and architecture prevail, and will even vary in one 
locality according to the strength of each struc- 
ture which becomes a target. In short, it would 
ba impossible to discover a danger circle based on 
such damage. It would not be a circle, nor even, 
as it were, an island with irregular shores. It 
would be an archipelago of such islands, each area 
diminishing in size with its distance from the ex- 
plosion, but increasing in size with the sensitivity 
to damage of the structures upon it. 

It seems hopeless to arrive at anything definite 
under such varying conditions; nevertheless, the 
Table of so-called safe distances has to be examined, 
and the only way to do so will be to sift the re- 
cords of accidents which appear to bear upon the 
question, and to compare the results with the 
official Table. In this procedure the danger dis- 
tance will be regarded in each case as applying both 
to life and property, and the maximum distance of 
evident limit to either will be taken as the radius 
of danger recorded. Broken glass will not be re- 
garded, both because it seldom causes danger to 
life, and because its damage is frequently due to 
bad glazing, which often places the material in a 
condition which is extremely susceptible to damage 
by aerial concussions and even vibrations. 

The danger distances being found from records, 
the safe distances for similar charge and conditions 
may be deduced therefrom, and be compared 
with the distances on the official Table, and the 
best way to do this will probably be a diagraphic 
representation by means of curves. 

In this manner a comparison can be made which 
will appeal to the eye at once, and the actual radii 
from the records may very possibly enable us not 
only to test the truth or error of present practice, 
but in addition to test the accuracy or otherwise of 
formulz and theories which from time to time have 
been advanced. 

(Zo be continued.) 





UNIFORM FLOW IN OPEN OHANNELS. 


By E. S. Betasis, Executive Engineer, 
P.W.D., Punjab. 


1, Pretimmary Remarks, DEFINITIONS, &C. 


Tuat part of hydraulics which relates to flow in 
open channels has received insufficient attention 
from the writers of text-books. There are books 
which state the general laws, give the necessary 
formule, and show how the usual problems can be 
solved, but very little is said regarding the practical 
aspects of the subject, and especially the laws which 


order to be seriously damaged by the air alone, | govern the action of a stream on its channel, a sub- 


ject so bound up with that of flow that it must be 
considered a part of it. In the present paper an 
attempt is made to remedy the above defects. 

The ‘‘ discharge” of a stream at any cross-section, 
or the volume of water passing the section in the 


plied by the mean velocity, or 

Q=AV .- >» (1) 
This is the fundamental formula of hydraulics. 
Except when velocities at individual points are 





under consideration, the term “‘ velocity” is gene. 
rally used instead of ‘‘ mean velocity.” 

The flow in a stream is “‘steady” when, at any 
given cross-section, equal volumes of water pass 
the section in equal periods of time, i.e, when 
the discharge is constant and not fluctuating. It is 
not necessary that the discharges at any two crogs. 
sections should be equal. Water may be gained or 
lost between the two sections owing to tributaries 
branches, percolation, &c., but the flow may still be 
steady. In other words, the flow is unsteady only 
when the discharge varies with the time, and not 
when it —T varies with the place. Whenever 
the water level throughout any length or “reach ” 
of a stream is steady, the flow is steady, and vice 
versd, For, as will appear below, as long as the sur- 
face level and surface slope at any cross-section both 
remain constant, the discharge is constant ; and if 
the discharge at any section is constant, and either 
the surface level or surface-slope alters, the other of 
them must also alter, and this involves a change in 
the volume of water contained in the reach between 
the section and an adjoining one, so that the 
discharge leaving or entering the reach must have 
altered, and the flow cannot have been steady 
throughout. Steady flow is thus the ordinary con- 
dition of a stream when the surface is neither rising 
nor falling. In hydraulics the flow is invariably 
assumed to be steady unless the contrary is ex- 
pressly stated. For instance, in the statement that 
arise of surface level gives an increase in velocity, 
it must be understood that this refers to the period 
after the surface has risen, and not to that while it 
is rising. 

In an open channel there is always an oscillation 
of the water surface, greatest in large and rapid 
streams, and when the water level is spoken of, the 
average level is meant. The motion of the water 
is also extremely irregular. The velocity at any 
point varies every instant, both in magnitude and 
direction, the percentage of variation being greater 
the rougher the channel and the less the distance 
of the point from the bed or side. The fluid par- 
ticles do not move in parallel lines, but their paths 
continually cross each other. Eddies produced at 
the bed and sides of the channel are constantly 
traversing the whole cross-section. Floats dropped 
in at one point in quick succession move neither 
along the same paths nor with the same velocities, 
But though the momentary velocity and water level 
at any point fluctuate as above described, the 
average values obtained in successive periods of 
time of longer duration are more or less constant. 
The velocities obtained at any point in successive 
seconds will, perhaps, vary by 20 or 30 per cent., 
those obtained in successive minutes will vary much 
less, and those in successive periods of five minutes 
each, probably scarcely at all. The same is true 
of the direction of the flow. For the water level 
the averages obtained in periods of half a minute 
each will probably agree very closely. If the flow 
is not steady, the average velocities and water levels 
obtained in successive long periods of time may, 
of course, vary, but they will exhibit a regular 
change. When velocity and water level are spoken 
of, the average values and not the momentary values 
are meant, even though the unit of time adopted 
may be small, and this remark applies to the fore- 
going definition of steady flow. The discharge 
at any cross-section if considered in its momentary 
aspect, is probably never steady. 

The length g h k (Fig. 1) is called the ‘‘ wet 
border ” or ‘‘ border ” of the stream. The ‘‘ mean 
depth” D is the sectional area A of the stream 
divided by the surface width W. The ‘‘ hydraulic 
mean depth” or ‘‘ hydraulic radius” R is the sec- 
tional area of the stream divided by the wet border. 
Since A = D W = RB, therefore the hydraulic 
radius is less than the mean depth in the same ratio 
as the surface width is less than the wet border. 
This will often assist in forming an idea of the 
hydraulic radius. The greater the width of a 
stream in proportion to its depth, and the fewer 
the undulations in the wet border, the more nearly 
will the surface width approach to the wet border 
and the hydraulic radius to the mean depth. If 
the depth of water in a channel alters, the hydraulic 
radius will alter in the same manner. An increase 
of depth causes a greater relative increase in the 
sectional area than in the wet border, so that R is 


increased. But the ratio” 5 will usually be re- 


duced as the depth increases, so that the increase 
of R is not relatively so great as the increase of D. 
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If, however, the change of depth be small _— 
tively to the width of the channel, the ratio 7 


will hardly alter, and the change in R will be nearly 
as the change in D. ; : 

The flow in a channel is “uniform ” when the 
mean velocities at successive cross-sections are 
equal, i.e., When the areas of the cross-sections are 
equal. Except under very special circumstances, 
uniform flow can take place only in a “uniform 
channel.” Strictly speaking, a uniform channel is 
one which has a uniform bed-slope, and of which 
all the cross-sections are equal and similar ; but if 
the cross-sections, though differing somewhat in 
form, as in Fig. 2, are of equal areas and equal 
wet borders, the channel is to all intents and pur- 
poses uniform, provided the form of the section 
changes gradually, and not abruptly. The term 
‘‘ niform channel ” will be used in this extended 











sense except where otherwise indicated. The flow in 
a uniform channel is uniform only when the longi- 
tudinal profile of the surface is parallel to that of 
the bed. In reaches up-stream of the termination 
of the channel or up-stream of places where its 
uniformity is broken, the surface may not be parallel 
to the bed, and the flow is variable. The breaches 
of uniformity may be frequent, and the reaches in 
which the flow is variable may be of great length. 
The flow in a uniform channel is thus by no means 
everywhere uniform. In the present paper it is 
assumed that the flow-is uniform, but it will be 
shown hereafter that nearly everything which is 
true for uniform flow is true, with some modifica- 
tions, for variable flow, whether the variable flow 
takes place in a uniform or in a variable channel. 


2. ACTION OF A STREAM ON ITS CHANNEL. 


Flowing water has the power of transporting 
‘‘silt,” i.e. matter which it carries in suspension. 
The average weight of silt present in each cube 
foot of water is called the ‘‘ charge” of silt. Silt 
consists chiefly of clay, mud, and fine sand. 
Besides the silt, the current moves heavier mate- 
rials, such as coarse sand, gravel, shingle, and 
boulders, by rolling them along the bed, or picking 
them up for short distances. These are termed 
“drift.” Silt or drift may be brought into a stream 
by tributaries, or by the denudation of its banks by 
rain, &c., or it may be derived from the original 
source of supply, as in the case of a canal fed from 
a silt-bearing river. Whena stream obtains material 
by eroding its own channel, it is said to ‘‘scour.” 
When it deposits any material in its channel, it is 
said to “silt.” Both terms are used irrespective 
of whether the material is silt or drift. If a stream 
has power to scour any particular material from its 
channel, it will have power to transport it. The 
converse is generally true, but not always, especially 
as regards the finer materials, which often exist in 
a hard and compact form in the bed of a stream, 
and are not easily eroded, though easily transported. 

It has long been known that the scouring and 
transporting power of a stream increases with its 
velocity. Recently observations made by Mr. 
R. G. Kennedy have shown that the power de- 
creases as the depth of water increases.* The 
power is derived from the vertical components of 
the eddies which are produced at the . The 
force generated, say, on one square foot of the bed, 
is greater as the velocity is greater. But, given 
the charge of silt, the quantity of silt in a vertical 
column of water whose base is 1 square foot, is 
greater as the depth of water is greater, and it re- 
quires a greater velocity to prevent a deposit 
occurring. It will be shown later on that in order 
to support a given silt charge, V must probably vary 
as D*, This is contrary to the idea occasionally put 





* Minutes of Proceedings of the Institution of Civil | 


ngineers, London, vol. cxix., page 281 





forward that greater depth gives greater scouring 
power. Waves may cause scour, especially of the 
banks. Their effect becomes less as the depth of 
water increases, but does not cease altogether at a 
depth of 21 ft. as has been supposed. Salt water 
possesses a power of precipitating silt. 

A stream of given velocity and depth can only 
carry a certain charge of silt. When it is carrying 
this it is said to be ‘‘ fully charged.” In this case, 
if there is any reduction in velocity, or if any addi- 
tional silt is by any means brought into the stream 
(unless there is also a reduction of depth), a deposit 
will occur until the charge of silt is reduced again 
to the full charge for the stream. If a stream is 
not fully charged, it tends to become so by scouring 
its bed, but it does not always become so. A 
stream fully charged with silt cannot scour silt 
from its channel, but the power of a stream to roll 
materials along its bed is perhaps unaffected by its 
being charged with silt. 

If the velocity of a stream is arrested altogether, 
as it practically is when a stream flows through a 
large reservoir, the whole of the silt will deposit if 
it has time to do so, i.e., if the reservoir be large 
enough. Low-lying and marshy plots of ground 
may be silted up, raised in level, and rendered 
healthy and culturable by turning a silt-bearing 
stream through them, the land being first sur- 
rounded by an embankment if necessary to prevent 
overflow. 

A reduction in the velocity of a silt-bearing 
stream tends to cause silt deposit, but it is a fallacy 
to suppose that a deposit must necessarily occur. 
The fallacy depends on the assumption that the 
water is always fully charged. In the ‘‘inundation 
canals” fed from the rivers of Northern India, 
the silt entering a canal usually consists of sand 
and mud. The sandy portion, or most of it, is de- 
posited in the head reach of the canal, forming a 
wedge-shaped mass, with a depth of perhaps 2 ft. 
or 3 ft. at the head of the canal, diminishing to 
zero ata point a few miles from the head. Beyond 
this point the water, charged with mud and perhaps 
a little sand, usually flows for many miles without 
any deposit occurring, although there are frequent 
reductions in the velocity caused by the diminu- 
tions in the size of thestream as the distributaries 
are taken off, and generally also by reductions in 
the gradient. The reductions in velocity are not 
always accompanied by reductions in the depth, 
and sometimes they are accompanied by increase of 
depth. Similarly, stop-dams for heading up the 
water may be in constant use at sites at a 
distance from the head of a canal without causing 
any deposit of silt. It is necessary to avoid 
confusion between the tendency towards a parti- 
cular state of affairs and its actual occurrence. 

The rate at which the proportion of silt in the 
water of astream increases as the bed is approached 
is very variable. Owing to the continual transfer of 
water from bed to surface, it is probable that the 
increase in the finer silt is often small, if it does not 
vanish altogether. The heavier materials, which 
are lifted with difficulty, are doubtless in greater 
proportion near the bed. Materials which are only 
lifted slightly, such as boulders, are, of course, 
altogether absent in the higher portions of the 
section, 

(To be continued.) 





THE BRITISH ASSOCIATION. 
(Continued from page 491.) 
Tue MATHEMATICAL AND PuHystcaL SECTION. 


PxHotTO-ELECTRIC SENSITISATION OF SALTS BY 
CaTHODE Rays. 


TuIs paper, by Professors Elster and Goldstein, 
of Wolfenbiittel, who were both present, was read 
by Professor Elster. Goldstein has observed that 
the colourless alkali chlorides become coloured by 
cathode rays ; cathode tubes became slowly covered 
with a brownish film, which seemed to be metallic 
potassium or sodium. Elster and Geitel having 
discovered* that magnesium light can stop the dis- 
charge from an influence machine and silence a 
telephone in such a circuit, investigated the photo- 
electric influence of cathode rays on salts, by 
placing them, within the tube, in an aluminum 
dish, under the cathode. To study the behaviour 
in air, the salts were placed in a tray con- 
nected with a quadrant electrometer or electroscope, 


* Wiedemann’s Ann., vol. lvii.,. page 401, 1896. 





and a wire gauze, electrified to several hundred 
volts, was held a few millimetres above the tray. 
A positive charge was readily taken; but if the 
gauze was the negative pole, the salt took only a 
very small charge after several minutes. It appears 
then that cathode rays falling on the chlorides of 
the alkalies, including lithium, caesium, rubidium, 
and also on calcium fluoride, chromate of potassium, 
and powdered glass, convert these substances into 
bodies which cannot keep a negative charge in 
visible light. The sensitiveness of the decom- 
posed salt resembles that of the respective metal. 
E. Wiedemann and G. C. Schmidt have, in the 
case of glass, indeed observed the brown tint 
as in the cathode tubes, and believe to have 
found an alkaline reaction in the salt decom- 
posed by the light. On the other hand, no free 
chlorine can be detected, nor can even lithium be 
traced by the spectroscope. But this is not so very 
surprising. We believe that the light decomposes 
the silver chloride in ordinary photography, although 
free chlorine has never been found. The other 
question arises, How can the free metals supposed 
to be liberated exist in air for weeks and months ? 
The answer is that the metals do not remain on the 
surface, but they pass into the interior and produce 
“solid solutions” in Van’t Hoff’s sense, that is, . 
substances which, like our ordinary fluorescent 
bodies, calcium sulphide, ¢.g, contain traces of 
other solids, as if dissolved.—Profersor Fitzgerald 
understood this to mean that the molecular bom- 
bardment of the cathode stream drives the decom- 
posed particles further into the mass. This, how- 
— i} certainly not the opinion of Elster and 
eitel. 


CHANGE oF ABSORPTION ACOOMPANYING 
FLUORESCENCE. 

Mr. John Burke has determined with the aid of 
a double-slit photometer, and also photographically, 
that fluorescent bodies like uranium glass absorb 
more light when fluorescing than when not. The 
difference amounts in some cases to as much as 40 
percent. Uranium glass is thus less transparent 
to the yellow light of a candle in the daylight than 
it isin the dark. The absorption coefficients are, 
in other words, altered during fluorescence for the 
particular rays the bodies emit. The paper went 
fully into the theory of fluorescence, and led to an 
interesting discussion. 


Complete APPARATUS FOR STUDYING THE 
PROPERTIES OF ELECTRIC WAVEs. 


This paper, by Professor Jagadis Chunder Bose, 
M.A., D.Sc., of Presidency College, Calcutta, 
was one of the events of Section A. We only 
recognise by our senses a few octaves of possible 
ether vibrations. The work of Hertz and his 
successors has opened up new regions for our 
study, and Professor Bose’s apparatus seems 
splendidly fitted for such investigations. The 
apparatus is extraordinarily comprehensive and at 
the same time compact, and has already done 
excellent service. The section listened for a long 
time with the greatest interest to Professor Bose’s 
clear explanations. The elegant apparatus exhi- 
bited, a duplicate by Elliot Brothers of his own 
‘* somewhat rudely constructed” devices brought 
from India, permits of the verification of the laws 
of reflection, refraction, selective absorption, 
interference, double refraction, and polarisation, 
for the comparatively slow electric waves, which 
he varied between lengths of 6 millimetres (} in.) 
and about 4in.; the former would correspond to 
about 50,000 million oscillations per second. That 
frequency brings the vibrations within 13 octaves 
of visible radiation. The apparatus consists first 
of a radiator, a platinum sphere between two very 
small platinum beads, fixed on jointed supports so 
that the spark distance can be adjusted, connected 
with a Ruhmkorff, actuated by a storage cell. As 
the continuous secondary sparks soon roughen 
the platinum surfaces of the radiator, when 
the discharge would cease to be oscillatory, and 
as one flash of oscillations has proved sufli- 
cient, Bose uses an interrupting key instead of 
the vibrating interruptor. The condenser, tin 
on paraffin paper, is wound round the secon- 
dary, and the whole placed inside an iron box, 
which is to screen off magnetic disturbances, further 
surrounded by a strong brass box, which prevents 
stray electric radiation. The stud of the press- 
key projects from behind, the radiator from a tube 
in front (Fig. 2, see page 522). The second part, 
the receiver, is a spiral spring coherer in series with 
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RAILWAY BRIDGE OVER THE MISSISSIPPI, AT ALTON, ILLINOIS, U.S.A. 
MR. GEORGE §S. MORISON, ENGINEER, CHICAGO, 
(For Description, see Page 524.) 
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Fig 41. Front View 
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a voltaic cell and a dead-beat galvanometer. A 
narrow groove is made in a piece of ebonite ; in 
this groove are placed, side by side in a single layer, 
bits of coiled steel, held in position by a glass cover. 
The current enters through brass plates at both 
ends ; the upper sliding plate can be pushed in by 
a very fine screw, by which means the resistance of 
the receiver can be adjusted. The electromotive 
force is also adjusted, either by means of a 
potentiometer slide, or more simply by using as cell 
a (J-tube, whose limbs contain, the one copper 
sulphate, the other sulphuric acid, separated by an 
asbestos plug, and whose rod electrodes, zinc and 
copper, are raised or lowered. The leading wires, 
the galvanometer, and cell have metallic sheaths or 
covers, to keep out stray radiations. The receiver 
is further provided with a collecting fannel with 
two hinged side doors which, for a parallel beam, 
are nade parallel to one another. 

The apparatus is put together after the fashion 
of an optical bench. A lens tube, with a lens of 
sulphur or ebonite, is fitted over the radiator when 
a parallel beam is desired ; there are further various 
diaphragms, &c. Aspectrometer circle is mounted 
on one of the sliding stands ; it carries a circular 
platform on which the reflectors, &., are placed. 
The platform can rotate independently of the circle, 
and carries an index. The receiver is fixed to a 
radial arm, provided with an index. 

To observe reflection from a plane mirror, the 
spectrometer circle is adjusted with its zero opposite 
the radiator ; the platform index is at zero, the re- 
flector at right angles to it, the receiver say at 
60 deg. The key is tapped and the mirror plat- 
form slowly rotated until the receiver suddenly 
responds ; the platform index will then point to 
30 deg. The reflection from curved mirrors was 
studied on cylindrical metallic mirrors of 25 centi- 
metres radius. Total reflection can well be observed 
with a right-angled isosceles prism of ebonite ; 
when the receiver is opposite to the radiator, and 
one of the faces normal to the ray, the receiver will 
be unaffected, as the criticle angle of ebonite is con- 





siderably less than 45 deg. ; on turning through 
90 deg., the receiver will suddenly respond. 
Opacity due to multiple reflection and refrac- 
tion is shown by a trough filled with irregular 
pieces of pitch placed between radiator and re- 
ceiver ; the electric ray cannot pass until kero- 
sene has been poured in, which has about the 
same refractive index as pitch, and thus pro- 
duces partial homogeneity. The refractions were 
observed in semi-cylindrical prisms, first with one, 
then with two, making up a complete cylinder, or 
first with a metallic plate provided with a narrow 
opening interposed between the semi-cylinders. 
By rotating the platform in either direction, the 
critical angle of total reflection, when the receiver 
ceases to respond, is twice observed, and the critical 
angle, half the index angle, is thus very accurately 
determined. The index of refraction of sulphur 


was found equal 1.73, of pitch 1.48, both being 
commercial samples. 

Coloured substances absorb certain rays, and 
allow others to pass. 


In this sense, everything is 


practically coloured with regard to certain rays. 
Bricks and pitch transmit the electric ray, water 
absorbs it ; this will be a fruitful field for further 
investigations. Interference phenomena are studied 
by the aid of a curved diffraction grating ; clear bands 
have not yet been obtained. For double refraction 
and polarisation experiments, a crystal holder with 
three sliding jaws capable of rotating about an 
axis parallel to the electric ray is fitted to the lens 
tube (Fig. 3) ; the receiver carrying the analyser is 
rotated by means of a tangent screw. The gratings 
consisted of fine copper wires wound round a frame, 
or of a novel kind of cells. Common jute fibre, for 
instance, is cut in lengths of alittle more than 1in., 
and strongly compressed with all the fibres parallel ; 
the block is mounted in a metallic case with two 
openings. This cell transmits only vibrations at right 
angles to the fibres. All crystals belonging to the 
rhombic, rhombohedral, monoclinic, and triclinic 
systems show double refraction, notably serpentine, 
and, still more, nemalite and beryl; tourmaline to 
a lesser degree. They transmit the ordinary and 
extraordinary rays with unequal intensity ; a fairly 
thick piece absorbs vibrations parallel to the fibres ; 
ordinary radiation transmitted is plane-polarised, 
the vibration taking place at right angles to the 
fibres. Wire gauze does not transmit any radia- 
tion, the action of the one set of wires being neutra- 
lised by that of the cross wires. 

Professor Bose has already made communications 
on his researches to the Royal Society. The dis- 
cussion quickly returned to the Réntgen rays. 
Professor O. Lodge, who exhibited his similar 
apparatus, which delighted the Oxford meeting*— 
cumbersome and unmanageable, he called it now— 
suggested a compromise; the atom impinging 
against a metallic wall would be discharged, and 
give rise to electrical oscillations on its surface ; 
these oscillations, Réntgen rays perhaps, might 
have a wave length of three halves the diameter of 
the atom, and travel with the velocity of light. 
Professor Fitzgerald objected that it was very difli- 
cult to pass a charge from a molecule toa metal, as 
Lord Kelvin had shown. But Lord Kelvin him- 
self could understand such a charge of metals by 
gaseous molecules moving with great velocity ; 
direct mechanical vibrations we had not even in the 
impact of two billiard balls, whose click was the 
result of the air displacement. Mr. W. H. Preece 
mentioned that a young Italian, Marconi, had trans- 
mitted telegraphic signals by means of Hertzian 
waves, first abroad and then, with Mr. Kempe, in 
London and on Salisbury Plain ; the waves were 
reflected by a parabolic mirror, received by another 
mirror a quarter of a mile distant, and reproduced 
as Morse signals by a relay. These interesting 
experiments are being continued in Wales. At a 
later stage, Professor O. Lodge remarked that he 
and his assistant had in an hour fitted up an appa- 
ratus which did the same ; more encouragement, 
he added, should be given to workers in our own 
country. We may, perhaps, add another novelty, t 
telegraphing by means of an arc lamp, a Nicol, and 
an analyser. Experiments have been made near 
Paris at 30 miles’ distance. 


Detectinc Exrectro Macnetic WavEs. 


The substance of this paper by E. Rutherford 
has already been brought before the Royal Society. 
Electric waves can be detected at great distances by 
bundles of very fine steel wires, about 1 centimetre 
long, strongly magnetised, and insulated by shellac, 
inserted in a coil containing also a magnet and a 
mirror. The first rush of current demagnetises the 
needles partially, and the second does not quite 
restore the magnetism. Spark gaps can also be 
measured with the apparatus which was exhibited. 
Long Hertzian oscillations have been observed at 
Cambridge at a distance of more than half a mile ; 
for short waves coherers are more sensitive. 


ELECTRIC CURRENTS THROUGH RAREFIED AIR. 


This paper, by Lord Kelvin, J. T. Bottomley, 
and Magnus Maclean, was, for some reason, put 
down for the day of the Réntgen discussion, which 
it interrupted, although Lord Kelvin was present 
throughout the meeting. The air was rarefied, by 
meats of a five-fall Sprengel pump, down to five- 
millionths of its density ; the current was given by 
a 24 plate Wimshurst machine, the potential being 
varied by changing the speed of rotation or the 
distance of the needle-point electrodes of the 
machine. The experimental tube, 13 centimetres 


* See ENGINEERING, vol. lviii., page 382. 








+ Eclairage Electrique, vol. vi., ppge 255, 1896, 


long, 1.5 centimetres in diameter, contained two 
pointed aluminium wires, 1.5 centimetres apart. 
At ordinary atmospheric density 2000 or 3000 volts 
were required to start any current; the current 
then increased more rapidly than the electromotive 
force. With decreasing density the electromotive 
force required to start a current decreased, and the 
current intensity increased, the same current being 
obtained by smaller potentials in more and more 
rarefied air. Thusa current of 56 micro-amperes 
resulted with differences of potentials of 7400, 1090 
700, 370, 405, 570 volts, when the densities were L 
0.058, 0.0093, 0.0007, 0.00006, 0.000024. At 
further reduction of the pressure, the potentials 
grew, whilst the currents diminished ; at the mini- 
mum density, 5 x 10-*, 3000, 5000, 8000 volts gave 
currents of 1.3, 4.4, 14.6 micro-amperes. 


CoMMUNICATION OF ELECTRICITY FROM SrTEAM 10 
AIR. 


Lord Kelvin stated, on behalf of himself, Dr, 
Maclean, and A. Galt, that it was in general not 
possible to electrify a gas by diffusion with another 
electrified gas. Thus electrified carbon dioxide, 
mixed with air and then absorbed by potash, left 
the air uncharged. They had only succeeded with 
superheated dry steam, charged by a needle con- 
nected with a Wimshurst machine, and blown or 
drawn into air.—Professor J. J. Thomson remarked 
that his experiments taught him that electrified 
gases diffuse less rapidly than unelectrified ones, 
He found electrification by electrolysis more con- 
venient than by needles ; the gases from a volta- 
meter were charged, hydrogen positive, oxygen 
negative. It was not the spray; for filtering 
through glass wool or sulphuric acid left the gases 
charged, whilst such filtering destroyed the electrifi- 
cation produced by needle points, which he, there- 
fore, ascribed to dust particles. But Lord Kelvin 
had strongly electrified dust-free air by shaking it 
with water, and filtering did not remove that 
charge. 


Motecutar Dynamics or Gasgs, Vapours, 
Water, Ick, Quartz, &c. 


The full title of this paper by Lord Kelvin is 
still longer, hydrogen, oxygen, gas, ozone, and per- 
oxide of hydrogen being mentioned. It is a specu- 
lation based upon Boscovich’s theories, the atom 
being supposed to consist of two Boscovich centres 
endowed with inertia, which Boscovich did not 
take into consideration. 


Divisions OF AN ALTERNATING CURRENT IN 
PARALLEL CIRCUITS. 


Professor Bedell, of Cornell University, Ithaca, 
N.Y., in this paper treats a subject in which he 
has gained distinction. A divided circuit with 
mutual induction between the two branches is the 
same as a transformer with the primary and 
scondary circuits in parallel. The electromotive 
force equations for the two circuits are similar, 
the internal electromotive force in each being equal 
to the same impressed electromotive force. If the 
coils are connected so that the ampere turns of the 
two coils assist each other, the electromotive force 
of mutual and self induction will have the same 
sign, and the coefficient of the mutual induction 
will be positive; if the two coils oppose one 
another, the two electromotive forces will be of 
opposite signs. Writing the electromotive force as 
a time function, the electromotive forces e, currents 


i, resistance R, self-induction L, and D = r z will 
be connected by the equations : 

omy t) =R, 4 + L, Di, tM Diz 

ce t) = Re tj + Le Dw2tM Di, 
M being the positive or negative coefficient of 
mutual induction. These formule also give the 
phase relations, the angle of phase difference for 
nearly similar opposed coils-largely depending upon 
the magnetic leakage. The graphical treatment, 
which Professor Bedell briefly explained in the 
scanty time at his disposal, shows these relations 
very clearly. 


ExecrricaL DistURBANCES IN SUBMARINE CABLES. 


Mr. W. H. Preece, C.B., F.R.S., spoke first of 
telegraph cables. The longest multiple cables 
worked by the British Post-Office are the four-core 
cables between Suffolk and Germany : 1, Lowestoft- 
Norderney, laid 1866, 225 miles long, 73.1 micro- 
farads capacity K, resistance R 2710 ohms, there- 
fore K R. 198,100 ; 2, Lowestoft-Borkum, 1871, 226 





miles, K 66.0, R 2666, K R 175,950; 3, Bacton- 
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Borkum, 1891, 211 miles, K 63.0, R 2380, K R 
149,940; 4, Bacton-Borkum, 1896, 224 miles, K 84.0, 
R 1500, K R 126,000. The three first have no 
brass tape ; but asmall mollusc, limnoria terebrans, 
puncturing the cables, the fourth was provided 
with a brass tape round each core. The four 
cables form 16 circuits, which are generally worked 
by the Hughes typewriter, on two circuits also by 
the double-current Morse system. No. 3, Fig. 4, 
worked unsatisfactorily, and would not improve 
with age; with Wheatstone working the trouble 
was more serious still, As the insulation is per- 
fect, the disturbances could only be due to electro- 
static or electro-magnetic induction, principally the 
former, since electro-magnetic induction becomes 
troublesome only on parallel circuits with earth 
returns. The former disturbances vary with the 
voltage, and differ at each end of the circuit when 
discharging ; the latter vary with the amperage, and 
maintain’ the same direction throughout. 


experimenting with the Wheatstone system, the dis- | 


turbances on the Hughes signals passing through 
the same cable increased with the rate of working. 
Negligible at 30 words per minute, the effect be- 
came distinct at 40, serious at 50, and prohibitive 


When | 


| other days, and Mr. Preece did not receive much 


like compensating the humps in one mile of road 
by holes in the next mile. 

The symmetry Mr. Preece secures by arranging 
the conductors as in Fig. 7; the conductors are 
far from the earth, and the electric field is almost 
confined to the space between a and 6. Each con- 
|ductor would be a source of periodic and opposite 
alternating electric force ; a displacement current 
would = through the separating dielectra ; there 
would be no storage of energy, but only an insig- 
nificant dissipation of heat. The solution of the 
telephone cable problem is indicated in Fig. 8; 
there are four, not two, circuits, as is now the 
custom ; the conductors are insulated, first with 
paper, then with gutta-percha ; between the con- 
ductors is nothing but paper. The cable is finally 
sheathed and compounded. With such a long- 
distance cable, to be tried over to the Isle of Wight, 
Mr. Preece has little fear of talking to Germany. 

The attendance was always small in the sub- 
section which discussed only electrical papers on 
| Wednesday, and meteorology and other subjects on 





encouragement. Lord Kelvin granted that Mr. 
Preece had successfully attacked the problem of 
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at 70 words per minute. With automatic and 
Hughes working in opposite direction, the effect 
was worse, the Hughes signals being sometimes in 
advance and sometimes in retard. The application 
of the brass tape has proved a success, as the 
recorded curves (Fig. 6) show. The rate of working 
on the 1896 cable is 33 per cent. greater than on 
the 1891 cable. 

The telephone cables between England and 
France are of the type of Fig. 4; they work well, 
but would not do for distances of more than 30 
miles, Theinsulation is gutta-percha. Mr. Preece 
thinks now that with paper as dielectric, having 
half the inductive capacity of gutta-percha, we 
ought to be able to reduce capacity and resistance 
sufficiently to telephone through the cables to 
Germany, over 200 miles in length. We must 
reduce the time constant, the time that the current 
takes to rise to the strength necessary to work a 
relay ; this constant depends upon the K R product. 
The single-core cable of long ocean telegraphy 
behaves like a condenser which is discharged through 
each end. Sending reversed currents through such 
cables has proved a partial success only. With 
parallel conductors and telephone working the case 
is different. The current has to overcome resist- 
ance, and to create an electric and a magnetic field. 


The more we approach the two conductors to one | 
another, Mr. Preece argues, the more the two fields | 


neutralise one another. We see this best in a 
concentric cable (Fig. 6); with more approached 
conductors the number of lines of electric force 
does not increase, whilst the number of magnetic 
lines of force does increase. Twenty miles of con- 
Herp cable (Fig. 6), insulated with paper, were 
aid in London, and compared with others ; the 
results were satisfactory, but the want of symmetry 
of the capacity of each conductor and the earth 
caused unsuspected difficulty; and when these 
cables were joined to overground wires, other 
troubles arose, which were remedied by crossing 
the conductors several times, so that each side of 
; € circuit was sometimes the inner and sometimes 
; © outer conductor. This cross-connecting, Pro- 
essor Bedell afterwards remarked, looked rather 








@ 


OX 


external disturbances, but he doubted whether the 
great capacity would answer for ocean telephony. 
Professor S. P. Thompson, whose paper on the in- 
duction coils bridging across the two parallel ocean 
cables of acomplete metallic circuit, brought before 
the Chicago Congress, will be remembered, referred 
to this solution and other points. 


ReostengE, A New Resistance METAL. 


Dr. Harker, of Owens College, Manchester, and 
Mr, A. Davidson, reported on tests which they 
have conducted with this nickel-steel alloy, whose 


Fig.9. , 











sistance of a No. 14 8. W.G. coil by 1 per cent., and 
finally raised it by 0.09 per cent. The material, 
Mr. Harker stated, is soft, can be twisted, brazed, 
and soldered ; its mechanical properties are little 
affected by strong currents, bare or imbedded in 
fireproof cement, and it is not said to oxidise below 
250 deg. Cent. (480 deg. Fahr.). The paper was 
rather general, and Professors Ayrton and Baily 
elicited some of this and further information ; it was 
granted that the wire does not keep so well as plati- 
noid ; but the oxidation coating can be scraped off. 
Messrs. Glover and Co., of Salford, are the manu- 
facturers. 


A OneE-Vottr StanparD CELL witH SMALL 
TEMPERATURE QOEFFICIENT. 


The cell which Mr. W. Hibbert exhibited has 
been suggested by Helmholtz and Carhart, and may 
be described as a Latimer Clark cell, containing 
chloride of zinc and a paste of mercury chloride, 
instead of the sulphates. The voltage depends 
chiefly on the purity and the concentration of the 
zinc chloride ; the concentration is difficult to con- 
trol, as the chloride does not crystallise, so that 
saturation cannot be determined, and the salt is not 
easily obtained pure for the same reason. There is, 
on the other hand, no crystallation in the cell and 
no local variation in density, and the mercury 
chloride is more convenient than the sulphate. The 
temperature coefficient is only 0.0001 volt per 
degree Cent., and the cell recovers quickly, practi- 
cally in four minutes and completely in two hours 
after a discharge of 24 hours. A perforated cork 
with various porous materials serves as diaphragm. 
For 1 volt the zinc chloride should have a density 
of 1.38. 

Professor Kohlrausch desired to test the cells at 
the Reichsanstalt. Professor Ayrton, having had 
trouble with the temperature coefficients of Carhart 
cells, inquired whether certificates could be given. 
Mr. Hibbert was not quite prepared to guarantee 
that low temperature coefficient for small cells, but 
he hoped to satisfy Professor Ayrton. 


A Drrect-READING WHEATSTONE BripDGE. 


This paper, by Mr. Trotter, read by Professor 
S. P. Thompson, F'.R.S., refers toa mode of Kirch- 
hoff bridge, described in Swinburne’s ‘‘ Practical 
Electrical Measurements ” of 1888 as Cardew’s light- 
ning conductor bridge, and modified by Swinburne 
to the device of Fig. 9. The scale K M is evenly 
divided ; the wire stretched over it goes from E to 
KMNDFH; Eand H are the binding screws, 
K and M are fixed, and the problem is to find F 
and D so that the bridge reads proportionally. The 
ratio arms are H D and F D, not Hr F and F D as 
in the ordinary Kirchhoff. Part of the slide wire 
G M is proportional to the unknown resistance + 
the slide wire. The originator of this mode is not 
known. In the modification adopted, there are, as 
in Professor Carey-Foster’s arrangement, two wires, 
connected by a bar of negligible resistance, the one 





Fig 10. 
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high specific resistance was well shown by exhibit- 
ing coils*of 1 ohm, 0.036 in. in diameter, 0.832 yard 
of reostene being equal in resistance to 40 yards of 
copper, 1.55 yards of manganin, 1.74 of platinoid, 
and 2.895 yards of iron-silver. The temperature 
coefficient is 0.0011 per ohm per degree Cent. ; 
a current of 25 amperes first diminished the re- 
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wire constituting the ratio arms, the other the slide 
wire. The zero of the scale of resistance is always 
opposite the ratio point on the ratio wire. Ratio 
points 1:1, 1:5, 1:10, 1:20, 1:200 are deter- 
mined, and the necessary branch wires attached. 
The scale sliding in a groove is provided with a 
spring catch, and the ratio points are described as 
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2, 10, 20, 40, 100 ‘‘ohms maximum reading.” 
Fig. 10 shows the connections ; Fig. 11 explains that 
if the parts of the ratio wire are a and b, then the 
ratio willb3 a+b:b=a:d. The details have 
been worked out by Mr. W. C. Fisher, of Crompton 
and Co. The wires (Fig. 12) are 15 in. long and 
have each a resistance of 2 ohms; the whole instru- 
ment is 1 ft. 5 in. longand 1} in. thick, including 
terminals. For low resistances the scale is pulled 
out half-way, when the highest reading is 1 ohm, 
and one scale division equal 0.01 ohm, further to 
be divided by the vernier. For high resistances, 
the scale is pulled out 0.15 in., when 200 ohms can 
be read, each division representing 1 ohm. 


(To be continued.) 





THE ALTON BRIDGE. 
(Concluded from page 457.) 

Tue Alton Bridge, the property of the St. Clair, 
Madison, and St. Louis Belt Railroad, crosses the 
Mississippi River at Alton, Illinois. It is a double- 
track steel bridge, consisting of one draw-span 450 ft 
long, one fixed span 360 ft. long, and six fixed spans 
210 ft. long each, the total length of the metal work, 
from centre to centre of end pins, being 2098 ft. 3 in. 

The substructure consists of masonry ptera, resting 
on piles, which are driven, 3 ft. apart between centres, 
over the entire area of each pier except the draw 
pier, where they are spaced 2 ft. 6 in. apart, and are 
cut off 10 ft. below low water, this being approxi- 
mately at the river bed, though in some cases con- 
siderable dredging was necessary. Oa the piles are 
timber grillages 5 ft. thick, and on these rests the 
masonry, which is composed of oolitic limestone. The 
details of the superstructure are shown in the two- 
page plate we publish this week, as well as on pages 
520 and 521. 

The draw-span is operated by a steam engine placed 
mmediately outside the trusses on one side, while the 
boiler is in a similar position on the other side, of the 
bridge. The engine is a very compact one, with 
cyliuders at right angles to each other connected to 
the same crank, und is entirely above the floor of the 
engine-room. Previous to the construction of the 
bridg, the Government had built a dyke some distanc- 
above the bridge, opposite the city of Aiton, to control 
the channel, and the bridge was located over thi 
future channel at a time when there was little or no 
water init. This dyke was extended just before the 
construction of the bridge. On the north side of the 
river, next to the city of Alton, a dyke of riprap stone 
was constructed by the Bridge Company, running from 
the shore pier, about 1500 ft. up-stream to the shore 
above. Under the four west spans a sill mattress, 
loaded heavily with stone, was placed, to further con- 
centrate the flow of the river during low-water seasons 
under the draw-span and the long raft span ; this 
work is at cin | except at low water. These con. 
trolling works have been entirely successful, and a 
good channel, navigable at all times, is now estab- 
lish+d under the draw. 

The bridge was completed in 1894, and together 
with the Bellefontaine Bridge recently described in 
the columns of ENGINEERING, and the St. Louis and 
North-Western Railroads, forms the shortest connec- 
tion between the cities of St. Louis and Alton. The 
bridge was built from plans by, and uvder the direction 
of, Mr. George S. Morison, chief engineer, with Mr. 
A. Noble as assistant chief engineer, and Mr. W. S. 
Macdonald resident engineer in charge of the work. 

Mr. Lewis M. Loss was contractor for the sub- 
structure, and the Union Bridge Company for the 
superstructure. 





LANCASHIRE, DERBYSHIRE, AND East Coast Rat- 
way.—The Warsop and Tuxford section of the Lancashire, 
Derbyshire, and East Cvast Railway is steadily approach- 
ing completion. The station buildings at Edwinstowe 
are about finished, and the Ollerton station is also well 
advanced. Daring the last few days the company’s 
engines have been making trial trips and testing the 
bridges, and it is expected that the line will be opened 
for mineral traffic on or about the 1st prox. The Great 
Eastern, it will be remembered, is interested in this 
Lancashire, Derbyshire, and East Coast line, in which it 
has invested 250,000/, and which it may some day 
absorb altogether. 





H.M. Docxyarp at Hone Xone —Owing to the steady 
growsn of our fleet in Eastern waters, alike in the numbers 
and in the value of our ships, several important improve- 
ments have been effected in the Royal Dockyard at Hong 
Kong, with the view of adding to ivs capacity for under- 
renee; J extensive repairs. A large number of machine 
tools has recently been installed, and the personnel is now 
being increased by the appointment of a second officer of 


the Corps of Constructors, and an Inspector of Ship- 
wrights. Mr. A. H. Gould, who has been for some years 
associated with the important work carried out at the 
Portsmouth Dockyard, has been appointed as constructor, 
and his experience in a similar capacity in the Medi- 
terranean makes the choice a peculiarly appropriate one. 





FEED PUMPS DRIVEN 


CONSTRUCTED BY 


MESSRS. ERNEST SCOTT AND MOUNTAIN, LTD., 


BY ELECTRIC MOTOR. 
NEWCASTLE, 





WE illustrate above a set of boiler feed pumps, 
driven by an electric motor of 8 effective horse-power, 
which have just been completed by Messrs. Ernest 
Scott and Mountain, Limited, Newcastle-on-Tyne, for 
the Kensington and Knightsbridge Electric Supply 
Company. They have a similar set in hand for the 
Bradford Corporation for their electric supply station. 
Che pumps, as shown on the engraving, are of the 
three-throw type, with independent pump barrels fitted 
with gun-metal glands and stuffing-box bushes. The 
rams are of gun-metal, 44 in. in diameter by 5 in. 
stroke, and the pumps are constructed to deliver 50 
gallons per minute, against a boiler pressure of 150 Ib. 
per equare inch. The electric motor is of 8 effective 
horse-power, running at a speed of about 1000 revolu- 
tions per minute, and drives, through machine-cut 
worm gear, on to the crankshaft of the pumps. The 
worm is of case-hardened wrought iron accurately 
machined, and the wormwheel is of phosphor-bronze, 
also accurately machined. 





ENGINES OF TORPEDO-BOAT DE- 
STROYERS ‘“‘SALMON” AND ‘‘SNAPPER.” 

On the opposite page we give a general view, pre- 
pared from a photograph, of the engines of the torpedo- 
boat destroyers Salmon and Snapper, designed, built, 
and engined for the Admiralty by Earle’s Shipbuild- 
ing and Engineering Company, of Hull. These two 
vessels, which are of the 27-knot torpedo-boat de- 
stroyer class, after successfully completing their speed 
and consumption trials, were delivered last year at 
Chatham Dockyard. 

The length of these vessels is 200 ft ; breadth, 19 ft. 
6in.; and displacement in service trim and steam up 
about 250 tons. They are built entirely of steel of 
light scantling. The whole of the material used was 

lvanised by the builders by means of their electro- 
Sepoaition plant. The armament consists of two 
torpedo tubes, one 12-pounder gun mounted on the 
top ofaconning tower, and five 6-pounders, two of 
which are mounted on each broadside, and one on a 
raised platform aft. 

The main propelling machinery, also designed by 
the builders, consists of two sets of triple-compound 
engines, each set yesing, Large cylinders, the diameters 
of which are asfollows: High-pressure, 19}in. ; medium- 
pressure, 284 in.; low-pressure, 43 in.; the length of 
stroke is 18 in. It will be seen by reference to the 
illustration that these engines are somewhat novel in 





design, especially as regards the framing, the usual 





turned and polished steel back columns having been 
replaced by manganese-bronze frames designed to carry 
the piston-rod guides. The bedplate is also formed of 
transverse girders of manganese bronze bolted to fore- 
and-aft rolled steel girders. The front columns are of 
polished steel, and are well stayed both fore and aft and 
athwartships. Manganese bronze has been extensively 
used in connection with the various parts where cast 
steel is usually employed, in addition to the bedplate 
and frames above mentioned. This change in design 
is said to have given most satisfactory results. Piston 
valves of light design are used throughout, being 
actuated by double eccentric link motion. The links 
are of the slot type as shown. The valve gear is ccn- 
trolled by a single-cylinder steam reversing engine, ia 
addition to the usual hand reversing gear. The air 
pumps are placed forward of the main condenser, and 
are worked by means of a crank driven by a connce- 
tion with the foremost end of the engine crankshaft, 
and a return connecting-rod to a crosshead fitted to 
the two pump-rods, 

The condensers are cylindrical in form, and are 
built of thin sheet brass. They are placed in the 
wings of the engine-rooms as low down as practicable. 
The circulating water is forced through them by 
means of centrifugal pumps, astisted by external 
scoops, which are so efficient as to render the services 
of the pumps almost upneceseary when the versels are 
steaming at ahigh speed. The crankshafts, as well 2s 
the straight ehafting, are of hollow steel. Balance- 
weights have been fitted to the crank-arms with a vi‘ W 
to reduce the vibration of the engines. 

The boilers are eight in number, and are of the 
Yarrow type. Four are placed in each of two boiler- 
rooms, which are separated by a water-tight Lulb- 
head. The feed water is supplied to each boiler by en 
independent direct-acting duplex Worthington pump. 
In addition to the four main pumps in each boiler- 
room, an auxiliary pump is fitted which is capable of 
feeding any one or all of the boilers through the 
auxiliary service. These pumps are also arranged to 
deliver through the fire service on deck. This arrange- 
ment for feeding the boilers is reported to have 
worked in a very satisfactory manner, no difficulty 
having been experienced throughout in maintaining ® 
steady level of water in the boiler, in spite of the fact 
that no automatic feed-regulating gear was fitted . 

The forced draught is supplied by two Belliss’ fans, 
driven by independent engines fitted in each cage 
hold. The air from them reaches the fires by way oi 
orifices in a screen built across ‘the boiler-room, — 
guarded by automatic flape. The latter are designe 
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to obviate danger in the stokehold through flames 
cummed by back draught, in turn the result of the 
ursting of a tube or some other cause. The boilers 
were designed fora working pressure of 185 lb. per 
*quare inch, and this pressure was maintained with a 
moderate air pressure in the stokehold throughout the 
official high-speed trials. 
ae a are results of observations obtained 
pened pees and measured mile official trials con- 
res the mouth of the Thames, the results given 
'€ the mean of the means for the port and starboard 
ereines for the whole three hours’ run. 


Forced Draught Trials. 


ae ” és ” 
Air pressure Pry “9 Pri ; 
Steam at engines 177 Ib. 180 Ib. 
iteuni AES ag 24 in, 25 in. 
Speed orse-power 3628 3699 
tee .. 27,608 knots 27.56 knots 
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Mean speed attained 
for six runs on the 


measured mile . 27.88 knots 27.908 knots 
Maximum speed for 
any pair of miles ... 28.07 ,, 20, vs 


Asatisfactory feature of these trials was thelow power 
required to give the speed. Careful observations which 
were made are reported to have shown that the wave 
formation was remarkably slight, and the alteration of 
trim between the vessels beingatrestand atthe highspeed 
was unimportant, the squatting frequently observed 
in vessels of this class being scarcely noticeable. The 
propellers used were three-bladed, the blades being 
separate Stone’s bronze castings secured to cast-steel 
bosses by means of a special arrangement of wedges 
and bolts. It may be remarked that the propellers 
used on the successful trials were those originally 
designed, no alteration having been found necestary or 
desirable, 


COMPANY, 





‘SNAPPER.” 


LIMITED, HULL. 








The following are the reported results of the 12 hours’ 
consumption trial of the Snapper : 


Air pressure in stokehold .35 in, 
Vacuum ... hd bee 25.14 ,, 
Indicated horse-power 491 
Speed in knots... a beaas ade 12.984 
Consumption of coal per indicated 
horse-power per hour ae ae 1.8 Ib. 


This trial took place in the passage from the builders’ 
yard on the Humber to Chatham, at which Dockyard 
the vessels were delivered, four boilers only being 
under steam throughout the run. In addition to the 
forced draught and consumption trials above men- 
tioned, a teries of trials were made to tes the man- 
ceuvring capabilities of the vessels. They were 
steamed ahead and astern with the rudder hard over, 
the former at full and the latter at three-quarter 
speed. These trials were concluded without the 
least hitch. The usual stopping and starting trials 
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were also made, the time occupied when the engines 
were going full speed ahead to bring them to full 
speed astern being six seconds. This is a satisfactory 
performance, especially in view of the fact that the 
vacuum in the condensers was destroyed through a 
misunderstanding, an attendant opening one of the 
cocks on the condensers at the same time that the 
order to go astern was received in the engine-room. 





REVENUE STEAMER FOR BRAZIL. 

On page 528 we illustrate a smart little vessel 
lately built by Messrs. Yarrow and Co., of Poplar, 
to the order of the Brazilian Government. Fig. 1, 
of our engravings, is a general view taken from 
a photograph. Figs. 2 and 3 are, respectively, a sec- 
t’onal elevation and a plan. The Benjamin Con- 
stant, which is the vessel’s name, has been built for 
police service on the River Amazon, and is intended 
chiefly to look after smugglers, who have become 
undesirably numerous. 

As will be seen by the illustrations, the boat is pro- 
pelled by twin screws. She is 80 ft. long and 12 ft. 
wide, the engines being compound surface-condensing. 
Steam is generated by a return-tube boiler, which is 
fitted with a forced draught arrangement on the closed 
ashpan principle, a fan and engine being provided. 
There is, as shown, a cabin on deck aft and a fore 
cabin under deck. The boat is lit by electricity, and 
there will also be a powerful electric search-light, 
which will doubtless prove useful in investigating 
some of the dark creeks of the Amazon. On official 
trial a mean speed of 124 knots was reached, the 
boiler pressure being 104 1b. The Benjamin Constant 
steamed out to Para from London in 27 days, certainly 
a good performance for a craft of this description. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 14, 

THE few accidental sales of American iron and steel 
products in foreign markets of late have stimulated 
effort through foreign agencies by cable in that direc- 
tion. An order for 11,000 tons of steel rails for Japan 
delivery may be followed by further requests from 
that and other foreign quarters. The restriction of 
production, now about one-half of the production a 
year ago, will probably mark the extreme decline. 
Stocks of pig declined 40,000 tons in September. 
te a purchases this month will probably de- 
plete the stock double that amount. Many large 
concerns are negotiating for deliveries of material 
during the winter. Prices are weak, and demand 
for current requirements slack. Large orders are 
held back. The structural iron makers have large 
requirements, said to aggregate some 60,000 tons of 
plates and shapes, under consideration. Bar mills run 
to about one-half capacity. There is a general hesi- 
tancy to purchase until political conditions are deter- 
mined. Shrewd managers see an advancing tendency 
in raw material soon after, but others believe that by 
the coming spring furnace production can be regulated 
to the then existing demand. Steel rail mills are 
doing very little, except one in Colorado, and the 
Carnegie mills, which have, as usual, the lion’s share. 
All eyes are turned toward November 3. A sweeping 
Republican victory will affect the iron and steel trades 
favourably and quickly. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—A fairly good business was 
done in the pig-iron warrant market last Thursday fore- 
noon. Some 80,000 tons of iron changed hands, but prices 
were rather easier, sales being effected on fears of dearer 
money. Scotch lost 4d., Cleveland 1d., and hematite 
iron 2d. per ton. In the afternoon the tone was improved, 
as a result of the Bank rate remaining unchanged. The 
forenoon drop on Scotch and Cleveland iron recovered, 
and sales amounted to 15,000 tons. At the close of the 
market the settlement prices were as follow : Scotch iro: 
47s. 14d. per ton; Cleveland, 38s. 104d. ; Cumberland an 
Middlesbrough hematite iron, 48s. 44d. and 46s. 44d. 
ton respectively. Business was very quiet on Friday 
forenoon, only some 20,000 tons of iron being dealt in. 
Prices were fairly steady, Cleveland and hematite iron 
dropping only 4d. per ton. In the afternoon the 
turnover of business was the largest that the market has 
witnessed for a long time, the quantity dealt in being 
estimated at from 50,000 to 10,000 tons. For a time the 
price was easier than in the forenoon, owing to heavy 
**bear ” selling—one operator disposing of at least 15,000 
tons ; but all the iron was soon absorbed, and the market 
closed firm at an advance on the forenoon prices. The 
closing settlement prices were, respectively, 47s. 3d., 393., 
48s, 4fd.., and 46s. 44d. per ton. business was 
done on Monday forenoon, and, all things considered, the 
tone of the market was very satisfactory. There was a 
turnover of from 25,000 to 35,000 tons. A decline of 4d. 


per ton was registered on the price of Scotch, and 1d. on 
the price of hematite iron. A good business was done in 
the afternoon, 20,000 to 25,000 tons of iron changing 
hands, and the close was steady at the forenoon prices. 
The settlement prices were 47s. 14d., 39s., 48s. 
463. 3d. per ton respectively. 
business was also done on 


3d., and 
A considerable stroke of 
tuesday forenoon, when about 








40,000 tons of iron were disposed of. Prices were very 
firm, Scotch and Cleveland each advancing 14d. and 
hematite iron 1d. per ton. The market had a very ani- 
mated appearance in the afternoon, aud at times the deal- 
ing was somewhat excited. It was reported that at least 
50,000 tons of iron had been dealt in. On the day Scotch 
iron left off 44d. per ton up; Cleveland 6d., and hematite 
iron 5d. to 54d. perton. The firmness was due to the good 
trade poonpects inducing public buying and “ bear” 
covering. The respective settlement prices at the close 
were 47s. 6d., 39a. 6d., 48s. 9d., and 46s. 9d. perton. The 
market was active this morning, and prices were higher 
—1l}d. to 3d. per ton. In the afternoon the market 
was in strong and active, and prices rose all round, 
the advance ranging from 34d. to 54d. per ton. The 
day’s turnover was estimated at between 80,000 and 
90,000 tons. At the close of the market in the 
afternoon the settlement prices were 47s. — 
39a. 10}d., 493, and 47s. per ton respectively. The 
following are the prices of some No. 1 special brands 
of makers’ iron: diyde, 49a. per ton; Gartsherrie, Sum- 
merlee, and Calder, 50s. ; ltness, 52s. 6d.—the fore- 
going all shipped at Glasgow; Glengarnock (shipped at 
Ardrossan), 49a. 6d. ; Shotts (shipped at Leith), 51s. 6d. ; 
Carron (shipped at Grangemouth), 52s. per ton. The 
number of blast-furnaces in actual operation in Scotland 
continues the same as was reported last week—77, as com- 
pared with 78 in the corresponding week of last year. The 
shipments of pig iron from all tch ports last week 
amounted to 3046 tons, against 5425 tons in the corre- 
sponding week of last year. They included 1030 tons 
for Germany, 205 tons for Russia, 325 tens for Holland, 
smaller quantities for other countries, and 964 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 363,349 tons yesterday 
afternoon, as compared with 363,364 tons yesterday week, 
thus showing a decrease for the past week amounting to 
15 tons. It was announced on ’Change to-day that the 
Gartsherrie and Eglinton brands of pig iron had been ad- 
vanced 1s. per ton, and Glengarnock and Carnbrae 
brands to the extent of 6d. per ton. 


Finished Iron and Steel.—The finished iron trades con- 
tinue to be busy, and there is a stiffening of makers’ 
prices ; indeed, it is said that the makers of unmarked 
bars are contemplating a further udvance of 5s. per ton. 
A very marked activity is showing itself in the finished 
steel trade, and it is anticipated that in the very early 
future considerable addition will be made to the orders in 
hand, owing to the recent placing of numerous orders for 
new shipping. At one works there is in course of execu- 
tion a large order for thin steel sheets. At the Calder- 
bank Steel Works, in accordance with the decision arrived 
at by the directors last January, various alterations and 
ere have lately been made in the machinery 
and other plant, and the manufacture of steel plates has 
again been resumed within the past few weeks. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia has of late been in a very depressed condition. 
Last Thursday the nominal quotation was no better than 
71, 33. 9d. per ton. On Monday holders were quoting 
7l. 1s. 3d. to 7/1. 23. 6d. per ton, and yesterday buyers 
would not offer more than 7/. per ton. The shipments of 
this commodity from Leith last week amounted to 838 
tons. 


Glasgow Copper Market.—The sales of copper last 
Thursday forenoon amounted to 100 tons, the cash price 
being 467. 16s. 3d. per ton buyers, and three months 
47l. 7s. 6d. A similar quantity changed hands in the 
afternoon, when prices declined 5s. per ton. There were 
no dealings on Friday forenoon, but a rise of 1s. 3d. per 
ton was registered. Nor was anything done in the after- 
roon, but the quotations stiffened up 3s. 9d. per ton. 
One lot of copper changed hands on Monday forenoon, 
when the price advanced 33. 9d. per ton. No business 
was reported in the afternoon, and prices remained un- 
changed. The market was again a blank yesterday fore- 
noon, and the price was unchanged. Prices rose ls. 3d. 
per ton in the afternoon, but the market was quite idle. 
At the forenoon market to-day 100 tons of copper changed 
hands at an advance of 1s. 3d. per ton, and a similar lot 
was sold in the afternoon, when prices left off 8s. 9d. per 
ton up on the day. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mripp.EsBroucH, Wednesday. 

The Cleveland Iron Trade. —Yesterday there was 
only a thin attendance on ’Change here, but the market 
was very cheerful, and sellers were firm in their quota- 
tions. Not only were inquiries very numerous, but the 
amount of business actually done was large. Sellers of 
pig iron reported that they were pressed for deliveries for 
shipment, and also that inland consumers were urging 
them to deliver as rapidly as possible. In the early 
part of the day buyers oy back a little bit, but they soon 
saw that prices were more likely to advance than decline, 
and this made them anxious to do business. There were 
many inquiries for next year’s delivery, but sellers were 
not disposed to do business ahead, believing as they do 
that higher prices than those ruling at present will be 
obtainable in the early future. At the opening of the 
market a few lots of No. 3 g.m.b. Cleveland Pig iron 
a hands at 383. 9d. for prom: f.o.b. delivery, 
but later in the day 383. 10}d. was freely paid, 
and by the close of the market 393. was the 
general quotation. It was said that some brands of 
No. 3 could not be bought at all, makers of them being 
sold well ahead. No. 4 center eS 37s. 9d., grey 
forge 368. 9d., and white 36s, 3d. iddlesbrough war- 
rants opened at 393, 04d. and — advanced to 
39a. 5d. cash buyers, East coast hematite pig iron was 





in pretty good request. About 47s, was the pri 
for early delivery of Nos. 1, 2, and 3, and that, 


though an improvement since our last report, is less 
than it should be considering the increased cost of 
production, Spanish ore was very firm, as much 
as 14s. 6d. ex-ship Tees being named for tubio; and 
freights were very stiff, 7s. 6d. Bilbao - Middlesbrough 
being paid. To-day’s market was very strong. Advances 
in warrants caused quotations for makers’ iron to stiffen 
but most of the qualities could be bought at the prices 
ruling yesterday. For No. 3, however, 393. 6d. was said 
to have been paid, and one or two sellers held out for a 
rather higher figure. Middlesbrough warrants steadily 
advanced to 39s. 10}d., which was the closing cash price 
of buyers. 


Manufactured Iron and Steel.—On the whole a satis. 
factory account must be given of the manufactured iron 
and steel trades, In nearly all departments there is now 
considerable activity, and prices are moving in the right 
direction. The fixing of quotations is not very easy, for 
firms vary a eal in the prices they ask. Particu. 
larly is this the case with regard to shipbuilding material, 
which has been put up somewhat owing to a good few 
orders for new vessels having recently been given 
out, a fact which, of course, necessitates the buying 
of plates and angles. Rail-makers are also busy, and 
chain-makers are well off for orders, but prices, 
though firm, are hardly quotably changed. The follow- 
ing may be regarded as the general market quotations: 
Common iron bars, 5/. 28. 6d. to 51. 5s. ; best bars, 5/. 10s, 
to 5/. 12s. 6d. ; iron ship-plates, 5/. ; steel ship-plates, 
51. 5s, ; steel boiler-plates, 6/. 23. 6d. to 6/. 5s, ; iron ship- 
angles, 4/. 17s. 6d. ; and steel ship-angles, 5/.—all less the 
customary 24 percent. discount for cash. Heavy sections 
of steel rails were very firm at 4/. 10s. net at works, and 
light rails were stiffer. Ordinary chairs were fully 
2/. 17s. 6d. net at works. 


The Coal and Coke Trade.—In coal there is still a rather 
quiet feeling, but a somewhat better tone is noticed, espe- 
cially for Durham kinds. Bunker and manufacturing 
coal are in pretty good demand, and for contracts over 
next year higher prices than for early delivery are asked 
and paid. Gas coal is steady. Coke is in good request 
for inland consumption, but for shipment the demand is 
hardly up to what it was a little while ago. Good blast- 
furnace qualities are 13s, 3d, per ton delivered here. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Midland Institution of Engineers.—Abt the last 
—_ meeting of the Chesterfield and Midland District 
nstitution of — @ discussion arose upon the sub- 
ject, ‘‘ How a Mine may be Dry but not Dusty,” Mr. 
T. A. Southern, of Derby, suggested the possibility of 
using a portable fire engine in pits for the oo of 
watering the main haulage roads. Mr. G. W. Fowler, 
who read the paper, replied to his critics. He remarked 
that he had taken up the subject because of a suggestion 
made some time ago by a German named Harman, that 
every colliery should be furnished with a water plant. 
Mr. Fowler expressed his belief that his suggestion would 
eventually be adopted, and that before long the main 
haulage roads of all collieries would be kept as 
clean as factories. He was opposed to the scheme, 
for if Mr. Harman’s suggestions were adopted at his 
colliery, a water plant provided by English labour and 
materials would cost from 20,000/. to 40,0007. A vote of 
thanks was accorded to the reader of the paper. Dr. 
Court, of Staveley, made a reference to carbon monoxide 
poisoning at the time of an explosion, and said that 
in cases of the kind efforts should be made to drive out 
the poison by oxygen as well as to restore animation in 
the victim. He agreed that oxygen should be taken into 
the mine in small tubes. He was struck by the circum- 
stance that the majority of the miners lost their lives in 
the intake airways, and suggested that in every pit the 
miners should be specially instructed how to make their 
way out in the event of an explosion, Mr. Dearden re- 
marked that the practice was generally adopted on the 
part of coal managers to let the men travel out by the 
return airways at certain fixed periods. A suggestion to 
that effect had emanated from the Home Secretary. The 
discussion on Dr. J. S. Haldane’s paper on “‘The Causes 
of Death in Colliery Explosions” was adjourned. A vote 
of thanks was Mr. W. Howe for his paper on 
“Lifting a Vertical Rising Main by Expansion.” Discus- 
sions on the following papers are to take place at the next 
meeting: ‘The Gobert Freezing Process of Shaft Sink- 
ing,” introduced at the June meeting by Mr. Gobert; 
2 Frecantions Necessary in the Use of Electricity in Coal 
Mines,” read by Mr. H. W. Ravenshaw ; and ** Pit Top 

Fencing Arrangement at New Hucknall Colliery. 


Tron and Steel.—Business is still brisk in nearly every 
department. In the Leeds district the demand for engi- 
neering work is reported to be good, and although orders 
do not come in so freely as — the early months of the 
year, many firms are still booked forward. The armour- 
plate firms in Sheffield are not eo well employed, only 4 
small proportion of Government orders — reached 
them. ers of projectiles are busy, and the firms that 
cater for marine engineering work are on the whole in 4 
fairly good position. The crucible steel trade has com- 
menced the quarter well, the demand having increa 
rapidly during the past week. Some makers of high- 
class material are working a larger number of furnaces than 
before. The persistent call for railway material has helped 
makers of Bessemer and Siemens-Martin steels in their 
attempts to maintain top quotations. Prices are pen! | 
firm, and any accession of strength to the market — 
result in a rise of quotations. The rolling mills, tilts, a 
forges are actively employed in the preparation of ma 
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terial for the light Sheffield trades. The demand for 
files, and pen, pocket, and table cutlery is increasing in 
view of the approaching winter, and some large hotel 
orders have recently come in. Quotations are as follow: 
Hematites, 54s. to 58s., delivered in the district; bar 
jron, 5/. 103. to 62.; Bessemer billets, 5/. 12s. 6d. to 61.; 
Siemens-Martin acid steel, 7/. 103. for average qualities ; 
Lincolnshire and Derbyshire pig irons unchanged at late 
rates. 

South Yorkshire Coal Trade.—Business all round is 
more active. The house coal department, which through- 
out the greater part of the year has been dull to the 
point of stagnation, has improved greatly during the 
week. Inquiries from London and other southern markets 
are more plentiful in — of the recent heavy 
gales, which have prevented supplies of seaborne coal 
from arriving. Quotations are more readily obtained all 
round, and in the event of the cold weather continuing 
the market will be further strengthened. The pits are 
working better, more especially in the Barnsley and 
Rotherham districts. Steam coal is very active, and 
shipping business in this department fully maintains its 
position. Manufacturers’ fuel is rather depressed, and coke 
of all kindsis weaker because of over-production. Gascoal is 
being taken in large quantities. Best Silkstones are quoted 
at 8s. 6d. to 9a, 6d. ; Barnsley house coal, 7s. to 8s. 3d.; 
hards, 6s. 6d. to 7s. 3d.; manufacturing fuel, 4s. to 5s. 6d. 
for best ; coke | mg at from 8s. to 12s.; smudge, 1s. 6d. 
and upwards. The wages question at the Wharncliffe 
Silkstone Colliery is causing some uneasiness, a disposi- 
tion being manifested on the part of the large majority 
of the men to strike work in consequence of the setting 
down of the non-paying portion of the pit by the manage- 
ment, 





NOTES FROM THE SOUTH-WEST. 
Cardif.—The steam coal trade has shown continued 
slackness, and many South Wales collieries are not 
working full time. Previous prices have been barely 
maintained ; the best descriptions have been quoted at 
9s, 9d. to 108. 3d. per ton, while secondary qualities have 
been priced at 98. to 93a. 3d. per ton. The demand. for 
house coal has been good; No. 3 Rhondda large has made 
10s. to 103s, 3d. per ton. The inquiry for coke has been 
well maintained ; foundry qualities have made 17s. to 
17s. 6d. per ton, while furnace ditto have made 14s. 3d. to 
16s, 6d. per ton. Iron ore has ruled firm ; rubio has 
brought 12s. 6d. to 12s, 9d. per ton. The manufactured 
iron and steel trades have continued active; heavy section 
steel rails have made 4/. 12s, 6d. to 4. 15s. per ton, and 
light section ditto 51. 10s, to 5/. 15s. per ton. An ad- 
vance of 2s. 6d. per ton has been noted in ship-plates, 

and there has been a good demand for merchant bar. 


Coast Telephony.—The coast telephonic system is being 
extended in the Bristol Channel. Preparations have been 
made for a line between Ilfracombe and Lynmouth; and 
the Smalls (which are situated 20 miles from the main- 
land, at the entrance to St. George’s Channel, and within 
signalling distance of the Bristol Channel) have been con- 
nected by cable with the mainland. 


The ‘‘ Arrogant”? and the ‘* Furious.”—Armour-plates 
of Harveyised steel weighing about 30 tons, which are to 
be used for building the conning tower of the cruiser 
Furious, have been received at Devonport, and will be 
fitted in place as soon as the vessel leaves the building 
slip. The Arrogant’s —t tower, which is of the 
same type as that intended for the Furious, has been 
completed. 


The “ Spartiate,”—A first-class cruiser, which is to be 
laid down at Pembroke after the launch of the Andro- 
meda, has been named the Spartiate. The first vessel of 
that name attached to the British Navy was captured by 
Nelson from the French, 


Rhondda and Swansea Bay Railway.—The directors 
have entered into an agreement to purchase certain 
wharves at the side of the North Dock, Swansea, for the 
purpose of extending business. The company will not 
improbably erect tips and a goods shed. 


The “Griffon.” —Mr. A, T. H. Stone, engineer, attached 
to the Devonport Reserve, has been appointed to Birken- 
head to oversee the engining of the torpedo-boat a 
Griffon, now building by Messrs. Laird Brothers. he 
Griffon is one of the 30-knot type of destroyers, and when 
ready to leave the builders’ yard she will be navigated to 
Devonport to be fitted out for sea. 


Graving Dock for Barry.—The Barry Graving Dock 
and Engineering Company has decided to construct an 
additional dry dock at Barry. The construction of the 
machinery for the new works has been put in hand, and 
- = will be shortly fitted with the necessary pumping 

paratus. 


_ Cardi’ Exhibition.—The exhibition which was opened 

in the spring at Cardiff has been a great success. The 

exhibition is now in its 25th week, and at the close of its 

24th week it had been visited by 943,357 persons. The 

on pmaerd reached its average daily maximum in the 
week, 


The Swansea Valley.—The Foxhole Company is pro- 
— actively with sinking operations near the upper 
a Three smelting furnaces have been charged at the 

pper Forest Steel works, and the whole of the eight 
Uurnaces are now in operation. 


berhe ** Renown,” —The Renown, line-of-battle ship, has 
n placed in dry dock at Devonport, to be fitted with 
oe propeller blade in the place of one which was 
ieee during the time she was in hand in Keyham 





MISCELLANEA. 


JAPAN is going to spend 24 millions sterling on the 
extension of the telephone system, 


The seventy-eighth session of the Institution of Civil 
Engineers will be —s on Tuesday, November 3, 
at 8 p.m., by an address from the President, Mr. J. 
Wolfe Barry, C.B., F.R.S. 


The Council of Mason College, Birmingham, acting on 
the recommendation of the Senate, have, we are glad to 
hear, conferred the title of ‘‘ Emeritus Professor” of En- 

ineering on Professor R. H. Smith, whose retirement 
rom the Mason College we lately announced. 


According to official Spanish statistics, the production 
of coal in that country in 1894 amounted to 1,659,274 
metric tons. Of lignite 48,460 tons were produced. 
During the same year 5,352,353 tons of iron ore were 
mined and 123,798 tons of pig iron and 92,854 tons of 
steel were produced. 


In the Customs Union tariff being submitted to the 
Orange Free State Volksraad and the Cape Parliament 
for ratification, agricultural machinery and implements, 
metals, railway and tramway material, many manufac- 
—s materials, machinery, and works of art are on the 
ree jist. 


The trafiic a for the week ending October 11 on 
33 of the principal lines of the United Kingdom amounted 
to 1,625,072/., which was earned on 18,8794 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,594,673., with 18,740} miles open. There 
was thus a increase of 30,399/. in the receipts, and an 
increase of 139} in the mileage. 


Considerable difficulty was experienced in installing 
the telephone from Biskra, in Algiers, to Tagurd, a dis- 
tance of some 150 miles. A considerable staff—about 100 
men—were employed, but the calculations as to the time 
required for the work miscarried completely, owing to the 
camels being greatly inconvenienced by the length of the 
telephone poles. The telephone line will finally be ex- 
tended to Elbiodth, which is in the centre of Sahara, 


A peculiar system of ascertaining furnace temperatures 
in a simple and fairly accurate manner has been suggested 
by Professor J. Wiborgh, of the Royal Mining Academy, 
Stockholm. A suitable explosive is completely inclosed 
in a cylinder of clay, which is placed in the furnace of 
which the temperature is to be measured. The time 
which elapses before the explosive fires is then a measure 
of the temperature, which is read from a set of tables 
specially prepared for the purpose. 

In reporting on a slight buffer-stop collision which 
occurred to a Great Northern (Ireland) passenger train at 
North Wall station, Dublin, on August 7, Major Marin- 
din observed that it was a breach of the law for the train 
to be drawn by an engine running tender first, and which 
had no brake pipes at the smokebox end, so that the con- 
tinuous brake on the train could not be actuated by the 
driver. He recommends that all such trains be drawn by 
<i. preferably tank engines, fitted with brake pipes 
at both ends, 


An electrical exhibition is to be opened at Newcastle- 
on-Tyne in February next, the necessary buildings being 
now in course of erection on Pandon Dene. The under- 
taking has been certified by the Board of Trade under 
the Patents, Designs, and Trade Marks Act, 1883, as an 
international exhibition, so that the use or exhibit of an 
ar area invention at it will not prejudice the owner’s 
rights to apply for provisional protection. Full particu- 
lars can be obtained on oe to the manager and 
secretary, Mr. H. Engel, Mawson’s Buildings, Moseley- 
atreet, Newcastle-on-Tyne. 


The Bath Corporation at the meeting on Tuesday had 
before them the reports of the Electric Lighting Com- 
mittee and Mr, Robert Hammond, the consulting engi- 
neer, on the subject of the extensions of the electricity 
works. The council adopted the recommendations con- 
tained therein, and gave the contracts upon the engineer’s 
advice. The council also sanctioned the application to 
the Local Government Board for a loan of 58,0007. for 
the purchase of the Bath Electric Light and Engineering 
Company’s undertaking, and for the carrying out of ex- 
tensions of the works as decided upon. 


A United States Government report by Mr. Joseph D. 
Weeks shows that the total production of coke in 1895 was 
13} millions, the Jargest in any year, due to the great in- 
crease in the make of pig iron, of which 9,164,365 tons were 
manufactured, 50 per cent. more than in the previous 

ear. Pennsylvania made 70.5 per cent. of the total, 
est Virginia 9.6, Alabama 10.9, Tennessee 3, Colorado 
2.4, and Virginia 2 per cent. The value of coke at the 
ovens is about 6s.; a few years ago it was 8s, The yield 
of coal in coke has remained pretty steady at 64 per cent. 
There are 265 establishments making coke. 


Electric transmission of power will be used to a con- 
siderable extent at the new large paper mills, Papyrus 
Works, now in course of erection at Mélndal, Sweden. 
Most of the machines will be worked by a separate 
electric motor, which will be fed from a 250 horse-power 
generator, placed in a separate building and worked by a 
water turbine. The aggregate power of the generator is 
546 horse-power ; for se purposes there will be a 
dynamo of 67 horse-power. In the case of several of the 
motors, including those for the paper machines, it will be 
possible to vary the speed from 500 to 125 and from 675 
to 112 revolutions per minute, This is the first installa- 
tion of its kind in Sweden. 


Electric transmission of water power has been exten- 
sively adopted in Japan, where the large central electric 


| station at Kioto, for instance, obtains its power from a 


canal connecting the large Biwa Lake with the Ujigawa 
River. This canal is some 12 miles long, and is also used 
for navigation ak ae Owing to the considerable fall, 
inclined planes have to be employed for transferring the 
barges from the lower to the upper reaches. These planes 
are worked electrically. The central electric station, 
besides supplying the requisite electricity for the exten- 


* | sive lighting plant, supplies 1000 horse-power to spinning 


mills, &c., and this amount is about to be increased by 
another 700 horse-power. 


Some experiments made at the engineering laborato: 
of the University of Michigan to determine the strengt' 
of welded joints are of interest. Of a number of the 
gpecimens tested, not one broke in the weld. As, however, 
some of these were slightly larger at the weld, a new set 
of specimens was prepared, and a cut taken from each in 
the lathe to reduce the piece to a uniform diameter 
throughout its length between the jaws of the testing 
machine. Common round iron was used. Three bars 
were taken at random, 1} in., 1 in., and #in. in diameter. 
From each bar four specimens were prepared, one solid, 
one lap-welded, one butt-welded, and one split-welded. 
The results show that only two specimens, both lap- 
welded, broke at or near the weld; the fracture in one 
case was — crystalline, and in the other fibrous. 
The strength in no case differed much from the strength 
of the solid parts. 


The Elsinore Iron Ship Building Company, Limited, 
Elsinore, has during last working year built and delivered 
six new steamers of an ate gross tonnage of 4155 
register tons and 2760 indicated horse-power, against six 
steamers last year, with 6194 register tons and 2720 indi- 
cated horse-power. In hand are at present six steamers, 
of which two, one for a Swedish and one for a Danish 
company, each shall be able to carry some 3000 tons 
deadweight. The turnover during the year was 
2,325,245 kr. (about 129,0007.) ; the number of hands has 
averaged 809; the average wages, inclusive of apprentices, 
were 962 kr. (53/. 9s.). The gross profits were 409,131 kr, 

22,2007.), or about 450/. less than the previous year’s. 
orking expenses, &c., amounted to 273,849 kr. (15,0000. ), 
leaving net profits 135,281 kr. (7500/.), of which the share- 
holders obtained a dividend of 6 percent. The old-age 
pension fund amounts to some 5700/, 


In a report to the Boston Steam Users’ Association, 
Mr. R. S. Hale gives a description of an investigation into 
boiler practice in Europe, He concludes that in England 
38 per cent. of the boilers in use are of the Lancashire 
ype, and 23.7 per cent. of the Cornish type. In France 
these types are little used, whilst in Germany they are 
nearly as much favoured as in England. A Lancashire 
boiler 7 ft. 6 in. in diameter and 30 ft. long will have, he 
states, 36 square feet of grate area and 1000 square feet of 
heating surface. When pushed it is capable of generating 
nearly 6000 lb. of steam per hour at 160 lb. pressure, 
whilst at lower rates of evaporation it is as efficient as any 
other type of generator. English workmanship in this 
department Mr. Hale considers to be fully equal to the 
best American practice. Economisers he finds to be much 
more frequently used in Europe than in the States. Super- 
heating is stated to be fairly common in Alsace, where 
some 500 superheaters are in use, an economy of 10 to 20 
per cent, of fuel being claimed in consequence. As to auto- 
matic stokers, Mr. Hale concluded that they were seldom 
adopted in England with a view to economising fuel, bub 
rather because they tended to diminish the production of 
smoke, Cheaper fuel could, it is true, be used ; but after 
paying interest and repairs on the plant, little, if any, 
gain was effected. 





PrRsonaL.—The testing work carried out by Professor 
Alexander B. W. Kennedy at his laboratory, 14, Old 
Queen-street, Westminster, will in future be carried out 
at that address by Mesers. Burstall and Monkhouse, to 
whom the testing machine and the whole of the plant have 
been made over. Mr. Burstall has for many years been 
Professor Kennedy’s chief assistant, and has had respon- 
sible charge of the testing work.—The works in Castle- 
street, Southwark, lately occupied by the LG ee Grip 
Company, have been taken by Messrs. W. H. Willcox 
and Co., for the manufacture in London of their patent 
wire-bound hose.—Mr. David Joy has taken into partner- 
ship his son, Mr. Basil H. Joy, and Mr. Percival Pryor, 
lately the superintending engineer to Messrs. W. Cory 
and Co. The address of the new firm, Messrs. David 
Joy, Son, and Pryor, is now 85, Gracechurch-street. 





Fatt or A Station Roor.—On the evening of August 
18 there was a very slight collision between a light engine 
and some fish trucks in the Nottingham station of the 
Midland Railway. The truck was derailed and knocked 
up against one of the cast-iron columns carrying the roof 
across, and broke it, with the result that some 53 squares of 
the roof, weighing 38 tons, fell on to the platform and per- 
manent way. There were but few people on the platform 
at the time, but seven, including the assistant station- 
master, were hurt, two somewhat badly. The truck was 
foul of a cross-over road over which the engine had been 
duly signalled. The signalman, who knew some trucks 
were near the cross-over road just opposite his cabin, 
omitted to look if they were foul before letting the engine 
on, and he frankly admits his mistake. The driver could 
not see that they were foul until too late to avert a 
collision. Major Marindin in his report calls attention 
to the undesirability of having roof columns upon the per- 
manent way, and hopes that these will be ually re- 
moved at Nottingham and all other old-fashioned stations 
where they still exist, cast-iron columns being especially 
dangerous owing to their liability to break under a heavy 
blow. Ashe is aware, such structures are never built 





nowadays: . 
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TWIN-SCREW STEAMER FOR POLICE SERVICE ON THE RIVER AMAZON. 


CONSTRUCTED BY MESSRS. YARROW AND CO., ENGINEERS, LONDON. 


(For Description, see Page 526.) 
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LIVERPOOL ENGINEERING SociETY.—Wednesday, the 28th inst., 
at 8 o’clock, opening meeting at the Royal Institution, Liver- 
pool, when the President-Elect, Mr. S. B. Cottrell, M. Inst. C.E., 
M. Iost. Mech. E., will deliver his inaugural address, 

PuysicaL Socisty oF Lonpon.—Friday, October 30, 1896, a 
special general meeting at 5 p.m., as already notified ; after which 
at an ordinary meeting : 1. ‘‘ A Satisfactory Method of Measuring 
Electrolytic Conductivity by Means of Continuous Currents.” By 
Professor W. Stroud and Mr. J. B. Henderson. 2. ‘‘ A Telemetrical 
Spherometer and Focometer.” By Professor W. Stroud. 3. ‘‘ An 
Experimental Exhibition.” By Mr. R. Appleyard. 

Tue INSTITUTION OF JUNIOR ENGINEERS.—Saturday, October 381, 
at 8 p.m. Visit Hotel Cecil to inspect its electric lighting, hy- 
draulic, warming, and other engineering features. 
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UNITED STATES v. BRITISH 
RAILWAYS. 

Last week we had occasion to refer to the readi- 
ness with which capital was found for British rail- 
way extension, notwithstanding the apparently 
complete network accommodating every district ; 


be | we have since received a copy of Poor’s Manual, 


which is, in a certain measure, thé blue-book of 
United States Railways, and in it we find some sug- 
gestion of an almost opposite condition obtaining on 
the other side of the Atlantic. No one can reason- 
ably contend that the system is complete there ; 
there are vast fields for enterprise, and yet the new 
mileage added last year, is the smallest since 1865. 
The average addition to mileage in the past five 
years of the current decade has been only 2860 
miles, while in the preceding ten years the average 
was 7400 miles. Last year’s extension was only 1628 
miles, and that of the preceding twelve months 1928 
miles ; while in some past years the mileage added 
was 12,878. Now when the respective area and 
necessities of the two countries are considered, it 
becomes evident that our addition of 270 miles is 
relatively higher than the 1628 miles in America. 
But apart from comparisons, the total seems to 
indicate some tendency to end that speculative 
construction of lines merely for the profit of con- 
tractors, to which we referred at some length in 
writing on the subject some time ago. There is, too, 
some support for this view, when it is noted that 
there is little or no addition in the Pacific and the 
North and South-Western States. Even in the 
advancing Central Northern States there has only 
been an addition of some 500 miles. 

From the shareholder’s point of view, it is some 
satisfaction to observe a cessation of the rapidly 
accumulating load of bonded debt per mile of rail- 
way, while at the same time the stock is not in- 
creasing, so that the total liability on capital value 
per mile is less, particularly on the lines in the 
interior. The increment of population in the New 
England and Atlantic States must tend to increase 
the cost of stations and urban lines, as in this 
country, so that it is not surprising to find that the 
capital value in New York and contiguous States is 
25,0001. per mile, while on the inland and Pacific 


P States it is but 10,000/. or 12,000I., against 47,2801. 


in Britain. But the substantial nature of our per- 
manent way and the cost of land in large towns may 
be sufficient explanations. The States railways, 
however, only succeed in earning 2.94 per cent. on 
their total liabilities ; we earn 3.95 per cent. The 
‘* watering” of stock may have something to do 
with this lesser return, but only to a small extent. 

Of course the conditions in the two countries are 


5|80 very different that no very useful deduction can 


be made from any comparison of the results. Still, 
a consideration of the returns of the year will be 
rendered more interesting by some comparative 
figures being given. In the first place, while the 
cost of construction of our lines is only about 
double the average rate in the States, our receipts 
per mile of railway are more than three times 
greater—3844l., against 12341. This latter figure, 
by the way, is less than it has been for several 
years, while the British figure is more than the 
average for the decade. Even in sparsely popu- 
lated Ireland the railways bring 1074]. per 





mile. Something like one-fourth of the receipts 
is got from the passenger traffic in the States, 
while in this country nearly one-half (46 per cent.) 
is so received; but this is not at all surpris- 
ing in view of the heavy freight traflic and the 
long hauls necessary on the other side. The 
British railways, again, work more economically, 
notwithstanding the stringent laws as to hours of 
labour and the costly provisions for safe working. 
The low ratio of expenditure to receipts is largely 
the consequence of a good permanent way, although 
it may here be stated that vast improvements have 
been made in this respect in America. But 12.2 
per cent. of the mileage is still laid with iron rails. 
During the past year the reduction in the iron lines 
—7000 miles—was equal almost to the length relaid 
with the superior metal in the preceding three 
years. Of the gross receipts 70.37 per cent. is 
absorbed in expenses ; 10 years ago the ratio was 
68.72 per cent.; this increase is also reflected in 
the British return—10 years ago it was 52 per 
cent., now it is 56 per cent. This difference of 14 
per cent. between the two countries suggests dif- 
ferences in practice. Much of the gross revenue in 
the States goes in commissions and equivalents. 
This partly explains the fact that while in this 
country the net receipts per mile is nearly 1700I., 
in the United States it is only 3661. 

There has been a decrease in the number of pas- 
sengers per mile of railway in the States ; the total 
is 3036, which is-less than it has been since 1886, 
the average for the intervening years having been 
quite 300 more. This may be due in large measure 
to the great increase in electric street railways in 
recent years, affording not only rapid but cheaper 
suburban transit. Again, there has been a slight 
decrease in the rates in the 10 years—the mean 
being something like 1d., although in the interior 
States it is about 1jd. Our average will be about 
the same, but we still have a larger amount for each 
mile travelled by a train—about 4s. against 3s. 4d. 
in the States. This latter is about the same as in 
Scotland. In Ireland, owing to the larger number 
of second-class passengers and fewer trains, they 
manage to get 3s. 8d. per passenger train. In New 
England they get 4s. 84d., in old England 4s. 14d. 
In the former case each passenger travelled only 16 
miles; the average for the States is 23 miles. It is 
doubtful if in this country the average distance is 
so high, owing to the very extensive local traffic in 
the metropolis. It appears as if the number of pas- 
sengers per train were less in the States, where 
= average is 38; in the New England States it 
is 61. 

As we have already stated, it is the freight traftic 
on which the railways most depend, and here it is 
gratifying to note that the year under review has 
provided the companies with the largest volume of 
freight on record—763} million tons were handled. 
But this magnificent figure does not look so large 
when it is recalled that in our little island, with but 
one-ninth the railway mileage of the States, we deal 
with 334 million tons. There is no means of esti- 
mating the lengths of haulage in this country—our 
companies consistently refuse to give the Board of 
Trade the ton-mileage. This is available in the 
States, where, in the past year, each ton was conveyed 
an average of 116 miles at 0.839 cents, or just over 
?d. per ton per mile. Each train seems to have taken 
on an average 180 tons—a moderate load, and thus 
the receipts per goods train-mile were 6s. 34d., a 
most satisfactory return, especially when compared 
with the 5s. 93d. per mile of the British goods 
train. It may also be assumed that the long bogie 
wagons used in mineral and other trains in the 
States, reduce the ratio of tare to load sufficiently 
to affect the tractive cost per mile, so that the net 
difference ought to be greater than the gross re- 
ceipts, but it is not. We find the average receipts 
per mile highest in the great grain-growing States 
of the North-West, where they exceed 8s., and here 
the volume of freight traffic has doubled in 10 
years, increasing at the same rate as the mileage ; but 
a reduction in rates has reduced the gross receipts 
per train-mile from 9s. 2d. The return per train-mile 
is really lowest in the Atlantic States, but there it 
is still 6s. 1d. In England it is 5s. 10d.; in Scot- 
land, 53. 8d.; and in Ireland, 6s. 14d. 

From the shareholder’s point of view, therefore, 
the cessation in railway construction in the States is 
satisfactory, and be it remembered a large volume 
of the shares and’ bonds are retained in this country, 
more for speculation, perhaps, than investments, 
although we are willing to believe that many of the 
good lines find favour with the investor here. The 
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only serious objection is the heavy proportion of 
receipts absorbed in expenses. This is not only 
higher than in this country, but exceeds the ratio in 
most of the Australian colonies and in Indis, where 
the conditions are as adverse to high dividend earn- 
ing as in the States. Clearly there is leakage ; but 
the returns are in this respect far less conclusive 
than the admirable report by Sir Richard Giffen 
and Mr. Hopwood on the British railways. No 
attempt is made in Poor's Manual to analyse 
the expenditure. By dividing the receipts by the 
number of locomotives—37,090—we find that each 
is equal to earning 5800/., while the British loco- 
motive has a gross revenue of 45001. only ; but we 
have a very much larger stock for the length of our 
railways—that is necessary for the great volume of 
traffic to be dealt with. Thus the United States 
have only one locomotive for each 4.8 miles of line, 
we have one locomotive for each 1.13 miles. 

As we have already indicated, the return to 
capital in the States is only 2.94 per cent., against 
3.95 per cent. in this country. The bonded debt, 
however, required about 4} per cent., and thus the 
dividend on share capital did not exceed an average 
of 1.59 per cent., against 2.75 per cent. in 1883. 
In this country the ordinary shares last year got an 
average of 3.80 percent. In the States it varies 
much with the different districts. In New England, 
largely populated, with a good traffic, and heavy 
working expense—73.56 per cent.—the return to 
ordinary capital is 4.87 per cent. In the middle 
States—New York, &c.-—excessive competition 
has reduced freight rates to jd., against 1}d. 
per ton-mile in the New England States, so 
that although the volume of traffic is as great, and 
the ratio of expenses to receipts lower, the return 
to ordinary capital is but 2.46 per cent. In the 
Central Northern States there is a less volume of 
traffic, with the same ruinous competition, so that 
the return is 2.14 per cent. The South Atlantic 
States have only one-fourth of the traffic retained 
by the New York group, with heavier expenses, and 
the same low rates, so that their return to capital 
has almost reached vanishing point. It has never 
been much over 1 per cent.; but has steadily 
dwindled to .38 per cent., and even the bonds must 
in many cases be ‘‘ passed,” since 3.67 per cent. only 
is paid. The far Western States are nearly as bad 
from the same causes, for although they earn about 
8001. per mile of railway open, theirexpenses are very 
high. The grain growing States are rather better 
than the others, getting 4d. to ?d. per ton-mile ; 
but the return is only 1 per cent. on the ordinary 
shares, while in the Pacific States it is 0.03 per 
cent. In nearly all cases there has been a slight 
decrease as compared with last year, although 
there are indications that the longsuffering bond- 
holder has perhaps come out fractionally better. 
It is to be hoped that the excessive competition 
may in some slight measure be lessened by the 
temporary cessation in railway building, for after 
all it is only legitimate railway mileage and judi- 
cious competition that can help trade. 





THE PARIS EXHIBITION OF 1900. 

For some time past there has been but little of 
interest to record about the progress of the great 
Exhibition to be held in Paris in the last year of 
the century, although the work of organisation and 
general preparation, has proceeded without intermis- 
sion. At the present vime the most important part 
of this preparatory work has been completed, and 
the chiefs of the higher executive departments 
have been appointed—executive, at all events, so 
far as the works themselves are concerned. More 
than this, the inauguration of the undertaking has 


taken place under the circumstances of exceptional 


pomp and ceremony with which the daily papers 
have made us familiar, during the recently con- 
cluded visit of the Russian Emperor. It was 
the Emperor who laid the foundation stone 
of the great and beautiful bridge that will, 
when completed, connect the Esplanade des 
Invalides with the new avenue that is to be con- 
structed across the Champs Elysées. The circum- 
stances of this solemn function will not only endow 
the new bridge with historical associations in the 
future, but it will impart to the Exhibition a dis- 
tinctive interest which will add much to its import- 
ance, and will probably insure that, next to the 
French exhibits, those of Russia will be by far the 
largest and the most complete, a novel combination 
that of itself would command a brilliant success for 
what is going to be the greatest, the most beautiful, 





and probably the last (for many years) of the Uni- 


versal International Exhibitions. 

It will be remembered that a few weeks since 
we gave a short description of the competition that 
had been opened to French architects, for the 
designs of the two permanent palaces that are to 
take the place of the Palais de l’Industrie when it 
has disappeared. It willalso be borne in mind that 
a considerable number of competitive designs were 
submitted for the consideration of a jury of experts, 
and this body, while awarding the several prizes to 
the most meritorious projects, and recognising that 
several of them were worthy of high commen- 
dation, were nevertheless unable to report that 
they considered any one completely adapted for 
the purpose in view. Supplementing this report, 
was the recommendation that the technical advisers 
of the administration should be instructed to pre- 
pare new designs, inspired by the suggestions of 
the competitive architects, and that this official 
design, when definitely approved, should be in- 
trusted to one of the most successful competitors 
for execution, with the co-operation of some 
others, less successful. The choice of the ad- 
ministration, or rather of the Commissioner- 
General, M. Alfred Picard, fell upon one of the 
architects whose designs for both the palaces had 
been specially commended by the jury, M. Charles 
Girault, who had received the first prize, and of 
whose design we gave a somewhat detailed de- 
scription when referring to the subject. It was 
also the same architect who, at the competition 
for the general design of the complete Exhibition, 
prepared a scheme to which the first premium was 
allotted. M. Girault was no unknown architect 
prior to these competitions ; on the contrary, he 
had received the Grand Prix de Rome, that is to 
say, the highest honour that can be awarded by the 
Beaux Arts de Paris; until this year he has been 
chiefly engaged on private practice, and for that 
reason is more likely to import into his work a high 
degree of practical common sense which is often lack- 
ing in those who are occupied for the most part in 
monumental and official architecture. The duties 
that have been undertaken by M. Girault are not only 
the direction of the buildings, but also, in accord- 
ance with the wishes of the jury, the preparation 
of new plans, not for the small palace, which will be 
constructed exactly in accordance with the designs 
at first submitted by him, but of the larger one, 
and this has to be prepared by incorporating many 
of the ideas in the designs of the other competing 
architects, and in harmonising and completing them 
to the satisfaction and the requirements of the 
administration. Associated with M. Girault are 
a number of collaborators, selected from among 
the more distinguished, but less fortunate, of the 
architects in the competition. These include 
MM. Deglane and Binet, whose plans we referred 
to on a previous occasion ; they are specially charged 
with the execution of the principal facade of 
the large palace, under the direction naturally of 
the chief architect. To Mr. Thomas has been 
assigned the rear facade of the main building ; and 
to M. Louvet is intrusted the central portion or 
main body of the building. MM. Deglane and 
Thomas have, like M. Girault, gained the Grand 
Prix de Rome, and it was the former who carried 
out the work of restoring the ancient monuments 
of Paris ; in 1889 he worked under the orders of 
M. Dutert in the erection of the great Machinery 
Hall of the Exhibition on the Champ de Mars. 
Mr. Thomas has been for a number of years the 
architect of the Palais de l’Industrie, and when 
this building has disappeared, he will find a com- 
pensation in being one of the architects of the new 
buildings that will take its place. 

Before the visit of the Emperor of Russia to 
Paris was decided on, the date of September 15 
had been fixed for the inauguration of the new 
works on the Cour de la Reine, the promenade that 
separates the Palais de l’Industrie from the Seine, 
but the arrangements for the Imperial reception 
included a postponement of the demolition, and 
attention was turned to the new Exposition Bridge, 
which it was not then intended to call the Pont 
Alexandre III. The preliminary criticisms of the 
public always form in France the prelude to the 
construction of any important official work of con- 
struction. There is, as it were, a sort of public 
consultation or general discussion as to the require- 
ments of the work, and the conditions under which 
it should be executed. To assure this, the plan is 
placed at the disposal of every one, who is at liberty 
to enter his criticisms in a register. It usually 





happens, however, and the case of the new bridge 
was no exception to the rule, that the data supplied 
were very imperfect, comprising only elementary 
indications, and giving but a vague idea of the work 
to be accomplished. As may be expected, but few 
persons take advantage of this privilege to place 
their opinions on record. The preliminary plans 
were prepared by MM. Rabel and Résal, whose 
names will be familiar to our readers in con- 
nection with the beautiful new bridge across the 
Seine—the Pont Mirabeau—recently described in 
these columns (see ENGINEERING, vol. lxi., pages 767 
and 799), An extensive series of borings had been 
made in the bed of the river, along the line of the 
new bridge, in order to ascertain the nature of the 
ground, which proved throughout fairly uniform 
and well adapted for the foundations. It is 
not possible at present to give any general descrip- 
tion of the new bridge, for not only were the first 
sketches submitted for public criticism, vague and 
incomplete, but at the time when the Imperial 
visitor laid the foundation stone, the general fea- 
tures of the design were still undecided, so that 
both structurally, and as regards its decoration, 
nothing is yet definitely settled. In the various 
designs that have been prepared, the leading fea- 
ture is a wide central arch recalling generally that 
of the Pont Mirabeau. Certain points have, how- 
ever, been definitely fixed. The width of platform 
between the hand-railings is to be 40 metres 
(131 ft. 3 in.), which is not excessive considering 
that the general belief was in a bridge to be 100 
metres (328 ft.) wide; probably this dimension 
would not have proved too great for the crowd that 
will flock to Paris in 1900. The width of the Seine 
where the bridge will be erected is 154.91 metres 
(508 ft.), and on each side of the river will be con- 
structed a new line of quays parallel to thuse 
existing, but at a lower level; the piers will be 
built on these lower quays, at such a distance apart 
as to give a span for the central arch of 109.50 
metres (359 ft. 6 in.). The side or land spans will 
each be 22.50 metres long (73 ft. 9 in.), connecting 
the piers with the abutments on the upper quays. 
The original project contemplated only one main 
arch, and both for appearance and convenience, 
such a structure would appear necessary. The two 
bridges adjacent to that recently inaugurated-—the 
Ponts de la Concorde and the Invalides—have both 
a relatively large number of arches of about 30 
metres (98 ft.) span. These not only are somewhat 
ponderous in design, but they greatly interfere with 
the heavy traffic of the Seine. With a single arch, 
such as no doubt will be erected, there would be a 
width of at least 50 metres (164 ft. ), with a clear head- 
way of at least 18 ft. between the underside of the 
arch and the highest navigable water level, which 
is 28.70 metres (94 ft. 3in.) above sea level. It 
may be noted that, with but few exceptions, a 
headway of 5 metres (16 ft. 6 in.) for the barges is 
sufficient, and that usually the water level is not 
more than 27 metres above the sea. 

The chief difficulty that will attend the successful 
construction of the Alexander III. Bridge will be 
found in the small rise which must necessarily be 
given, not entirely for the convenience of the 
public, but because it should not screen. the view 
of the dome of the Invalides Palace, seen from 
the new avenue. Asa further complication, suffi- 
cient headway must be provided for the line of 
railway which is being constructed close by, and 
which will terminate at the Esplanade des Invalides. 
It is considered that the platform level in the 
centre of the bridge should not be higher than 
36.15 metres (123 ft.), reckoning from sea-level 
datum ; on the Quai d’Orsay, that is to say, on 
the left bank, should be 34.50 metres; and on 
the opposide side, 34.44 metres. Unless changed 
later, the springing level of the great arch will 
be only a few inches above the highest navigable 
level, and therefore much lower than the high 
floods level. It may be assumed with confidence 
that the general design of the Pont Mirabeau 
will be recognised in the new bridge, and it may 
be added that it would be difficult to surpass 
the beauty of that design and the ingenious way 
in which difficulties associated with levels were 
surmounted. It is also clear that unavoidable 
conditions prescribe that the bridge shall be con- 
structed of steel, much to the regret of many archi- 
tects, who maintain that stone is the only material 
worthy of employment in this monumental struc- 
ture, an opinion not shared by the engineer. 

Preparations for erecting the new palaces on the 
Champs Elysées are in progress. M. Girault, the 
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architect-in-chief, has practically completed the 
general plans, and the final designs have been sub- 
mitted to the approval of the Exhibition Directory ; 
these designs, as we have already explained, embody 
many ideas contained in the competitive drawings. 
As soon as these final plans have been definitely 
endorsed, the detailed work will be distributed 
between the different services. M. Girault will 
then proceed with the smaller palace, that will 
be built wholly from his own designs, which were 
accepted en bloc. It is needless to point out that 
as these are to be permanent and not transient 
buildings, the duty of selecting stone, marble, 
and other materials, will be a responsible one. 

In a short time the work will be commenced of 
driving the tunnel which will connect the Seine 
with the works of demolition and construction, and 
which will pass beneath the promenade of the 
Cour de la Reine. By means of this tunnel all 
material will be brought to, and débris removed 
from, the site, without inconveniencing the traffic, 
or spoiling the appearance of the promenade. The 
work of destroying the old palace will be com- 
menced immediately, and screens will be erected 
to mask this operation from the frequenters of the 
Champs Elysées. A transformation will also be 
effected with the lower quays along the Seine on 
both banks, and along the whole distance that will 
be included within the Exposition boundary. 
Instead of the paved slopes now existing, quays 
are to be constructed with vertical face walls, con- 
stituting platforms raised above the water level, to 
be utilised as promenades and gardens, &c., and to 
afford space for the pavilions of foreign nations, 
theatres, and other places of amusement, as pro- 
vided for in the general scheme of the Exhibition. 

As the works are now about to be seriously com- 
menced, the Minister of Commerce has issued 
specifications and general conditions regulating 
the contractors, to which all contracts will have to 
conform, and which, after the works are completed, 
will also find an application in a modified form by 
the administration of the Exhibition. Naturally 
there are a great number of clauses in these official 
conditions, and but few of them possess any 
general interest; there are, however, some ex- 
ceptions to which a brief reference may be made. 
It should be explained that this document 
has been prepared by the Minister at the formal 
request of the French Chambers. In fact, it was 
provided for in the Act legalising the Exposition 
of 1900, that reasonable conditions of labour should 
be imposed on all contractors in charge of the work. 
This article was introduced on the urgent demand 
of the socialistic deputies, who wished to impose 
limits to the actual hours of work, and restric- 
tions as to minimum wages. Two words—conditions 
humaines—in this protective clause were not very 
clear, and it became the duty of the Minister of 
Commerce to give a reasonable meaning to them. 
As interpreted, a desire has been shown to give a 
preference to labour associations tendering for con- 
tracts ; and to this end certain privileges are granted 
to such organisations. Conditions are much simpli- 
fied for them, as compared with those imposed on 
capitalists. For example, they are not required to 
deposit caution money when the amount of the con- 
tract does not exceed 20007. This deposit of caution 
money is not a simple formality, but a guarantee 
that the contractor is responsible, and will carry 
out his work properly. Evidently it is much more 
difficult to fix responsibility on a body composed 
of a large number of units, than on a single con- 
tractor of means, and who could be much more 
easily prosecuted for breach of performance. 
Another privilege conceded to these associations is 
that they may obtain, without competition, works 
of a maximum value of 800/. Such a privilege 
appears calculated to insure bad work at a high 
price, And for larger contracts, in the event of 
competitive tenders, if any of the associations is 
willing to reduce its offer to the lowest tender, a 
preference will be given it. Moreover, in the 
case of these associations, the State will make pay- 
ments every 15 days ; ordinary contractors will not 
receive such frequent payments. 

Some serious restrictions are placed on the capi- 
talist contractor ; for example, it is expressly for- 
bidden to ‘‘marchander” with the men. Toappre- 
ciate the importance of this prohibition, it should 
be remembered that the labour party in France is 
constantly endeavouring to secure the prohibition 
by the State of this class of bargaining, so that 
the employer who wishes to obtain the services of 
& workman would not have the right to discuss 








the amount asked in wages, with a view to lower 
them. The object of the labour party is to secure 
a legal minimum rate of wages. One day of rest in 
each week is provided for, and is compulsory, no 
matter whether the workmen desire it or not, or 
how pressing the work may be. This day of rest 
is not necessarily to be Sunday ; in fact, it is only 
a few years since compulsory rest on Sunday was 
abolished in France, as an absurdity. The State 
will undertake the medical and surgical service for 
injured workmen, and in this respect the capitalist 
contractors appear to be favoured by being 
spared great responsibility. Lastly, we may note 
that the Minister of Commerce reserves to himself 
the right of fixing the proportion of foreign work- 
men who may be employed by the contractors ; it is 
fortunate if there were to be such a restriction im- 
posed, that the Minister is given discretionary 
power, since any hard and fast rule on this subject 
might prove later on a drawback to the progress of 
the works. 

Socialistic forces made themselves strongly felt 
during the construction of the World’s Fair, not 
greatly to the advantage of the work, nor of the 
workmen, if one may judge by the unparalleled 
distress and suffering that ensued in the fall and 
winter of 1893 at Chicago. It is not likely that 
there could be in Paris any repetition of the re- 
action that followed the closing of the great Ameri- 
can Exhibition But the socialistic experiment will 
not be the least interesting feature of the 1900 
Exhibition, and the results will be closely and 
anxiously followed, not in France alone, but in all 
countries, where the hand of the agitator is ever 
raised against the capitalist, who in many cases has 
himself risen without the aid of protection, from 
the ranks of labour. 





THE TRADE OF OHINA IN 1895. 

THE report on the trade of China in 1895, which 
was recently issued by the Foreign Office, contains 
a great deal of information which should be care- 
fully studied by those who are interested in the 
Far East. Our space will not allow us to enter 
into the details given of the different departments 
of trade, nor would they be of much value to many 
of our readers, and therefore we propose to confine 
ourselves to some of its more general aspects. 

The report has been prepared by Mr. Grant Duff, 
the Secretary of Legation at Peking, and displays 
great ability and knowledge of the circumstances 
of trade in China. In forwarding it to the Secre- 
tary for Foreign Affairs, the new British Minister 
to China, Sir Claude M. Macdonald, mentions afew 
points which seem to require attention. He refers 
to the fact that British manufacturers and indus- 
tries are very often represented by agents of other 
nationalities ; and states that during the short time 
that he has been at the Legation at Peking he has 
had interviews with and endeavoured to assist to 
the best of his ability, the representatives of six 
world-renowned British manufacturers and ship- 
building yards, and that these gentlemen, though 
apparently well qualified for their work, were 
all foreigners. On the other hand, he finds 
that our competitors from other countries em- 
ploy their own countrymen as agents. It is 
difficult to give any good reason for this state 
of affairs, possibly beyond the fact that the 
foreigners are found to be better linguists than the 
British. Mr. Grant Duff says plainly that it must 
be admitted that British men of business do not 
appear to grasp the situation in China. They are 
too much inclined to wait till the Chinese approach 
them, whereas traders of other nations more wisely 
follow the example of Mahomet with regard to the 
mountain. Our commercial interests in China far 
exceed those of any other nation, but great as our 
position is, Mr. Grant Duff thinks that it will be 
speedily undermined by our many rivals if we do 
not reform our business methods. He also alludes 
to the differential freights charged to British ports 
as against foreign ports, greatly to the advantage of 
the latter, it being cheaper to send merchandise to 
Hamburg, New York, and Odessa than to London, 
though the goods often go to Hamburg vid London. 
Differential freights are also charged by British 
steamship companies, and Sir Claude Macdonald 
says that this has caused more injury to British 
trade than any foreign competition, which, indeed, 
it has built up and fostered. Statements like these 
coming from such a source are not to be lightly 
passed over by those concerned. 

The year 1895 was one of the most memorable 





in the history of modern China. By the treaty 
of Shimonoseki the empire was deprived of For- 
mosa, a province which is the seat of several im- 
portant branches of trade. Newchwang, the 
treaty port of Manchuria, was for many months 
in the occupation of the Japanese, and in various 
parts of China there were very serious dis- 
turbances ; but notwithstanding all this the com- 
merce of China has continued to progress. The 
value of the foreign trade of China in 1895 was 
nearly 515,000,000 Haikwan taels, or 51,500,000/. 
In 1894 the value of the foreign trade was 
290,000,000 Haikwan taels, or about 46,500,000/. 
There was thus an increase of nearly 25,000,000 
Haikwan taels. The foreign trade of China 
has more than doubled in 10 years. In 1885 
it amounted to 153,000,000 Haikwan taels. 
Since that date, with the exception of 1889, the 
increase has been constant, and in some cases 
remarkable. The great decrease which has taken 
place in the rate of exchange prevents the sterling 
values from indicating the actual increase in the 
trade. 

Itis satisfactory to find, that notwithstanding the 
criticisms about the methods of conducting trade, 
the British share of the commerce of China has 
shared in the growing prosperity. Foreign com- 
petition is, no doubt, a very real fact, but the con- 
sular authorities seem to think that it is chiefly to 
be feared in the case of the minor articles of trade, 
such as matches, needles, &c. Theastatistics indeed 
seem to show that in the major staples our position 
is an improving one. The Consul in Shanghai 
states that German merchants have had greater 
success than the British in securing contracts for 
arms and military stores to be supplied to the 
Chinese Government, but it may often happen that 
such contracts are placed in England. This either 
proves want of push on the part of the British mer- 
chants, or that their competitors used methods to 
which they will not condescend. 

The value of the trade between China and Great 
Britain in 1895 was 44,500,000 Haikwan taels, or 
7,000,000/. The total value of the trade of China 
with the British Empire, including Hong-Kong, 
amounted to 215,000,000 Haikwan taels, or nearly 
36,000,000/ ; and in 1894 to 204,000,000 Haikwan 
taels, or 34,000,0007. The only British possession 
in the case of which there has been a diminution 
in the trade between itself and China is India. 
The value of the trade with that country 
amounted to over 19,500,000 Haikwan taels in 
1895, while in 1894 its value amounted to almost 
22,500,000 Haikwan taels. This decrease is ac- 
counted for by the fact that the Japanese have 
supplied China with the greater part of the cotton 
yarn formerly imported from India. As regards 
other countries, the trade between China and the 
United States, Russia, and Japan is ihe most con- 
siderable after that with the British Empire, 
amounting respectively to 20,000,000, 15,000,000, 
and 32,000,000 Haikwan taels. The trade with 
the Continent of Europe, excepting Russia, amounts 
to over 28,500,000 Haikwan taels. The total 
value of the trade between China and all countries 
not forming part of the British Empire is 
reckoned at 108,000,000 Haikwan taels, or about 
18,000,000/. sterling. The value of the trade 
between China and the British Empire is thus 
almost double the value of that between China 
and all other countries. As Mr. Grant Duff, 
however, points out, the trade of Hong- Kong, 
which is so important a component of the total 
figure of British trade with China, is properly 
only a transit trade, and consists of imports which 
are originally brought thither from various foreign 
countries and the treaty ports, and of exports 
which are carried to the colony, and thence to 
Great Britain, America, Australia, India, the 
Straits, &c., and the coast ports of China, so that 
very large deductions require to be made if we wish 
to ascertain the exact amount of trade between 
China and the British Empire, but of these no 
special accounts appear to be kept. The report 
contains a good deal of information regarding 
special departments of trade, some of which we 
may utilise on future occasions, but meantime we 
will confine our attention to some of the general 
conditions. 

The most important international arrangements 
affecting trade in China during the year 1895 were 
the treaty of Shimonoseki and the Franco-Chinese 
Convention signed on June 20. By the former of 
these instruments, four new treaty ports, Soochow, 
Hangchow, Shashih, and Chung-King, were opened, 
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and the right of importing machinery was formally 
conceded by China. The question of the taxation of 
articles manufactured by Japanese (and therefore by 
foreigners generally) at the open ports and exported 
by them has given rise to much discussion between the 
»lenipotentiaries of the twoGovernments concerned. 
ts settlement will have a most important bearing 
on the future of manufacturing industry at the open 
ports, for if the Chinese have the power of taxing 
the exports to any amount, they may make it im- 
possible to compete in the markets of the Far East 
with European and American goods. The opening 
of the new treaty ports will give greater facilities 
for trade, and allow more direct communications 
with the interior, which will allow a more effective 
check to be placed on the illegal levies of transit dues 
on British goods in the interior. By the Franco- 
Chinese Convention, the French Government ob- 
tained the right of appointing consular agents at 
certain frontier stations, and arrangements were 
made which are designed to stimulate the overland 
trade of the French possessions in Indo-China. 

In reviewing the economical position in China 
since the end of the war with Japan, Mr. Grant 
Duff confirms the opinions oi Mr. Jamieson, the 
Consul at Shanghai, namely, that the views of the 
official classes in China with regard to the introduc- 
tion of railways and other improvements have 
undergone no change. The only line of railway 
which has been taken in hand seriously is one 
which will run from Tientsin to the capital. Two 
new factors have, however, been introduced into 
the existing situation. These are (1) the right to 


import machinery and establish manufactories at the 
open ports, and (2) the considerable sums of money 
which China has borrowed abroad which constitute a 

















national debt. As regards the importation of 
machinery, three British companies and one Ger- 
man have been formed at Shanghai already, and 
40,000 spindles will be ready to commence work 
there before the end of the year. Several Japanese 
schemes were proposed, but further consideration, 
and especially the question of the right of the 
Chinese to tax the products, has caused them mean- 
time to be delayed. The native factories pre- 
viously established are very prosperous. Of Bom- 
bay yarn, 180,000 bales are imported annually. 
Japanese yarn, at 72 taels a bale, mostly made 
from Chinese cotton—which pays export duty, &c.— 
is also brought to Shanghai, and made up into 
cloth at a profit to the manufacturer. Itis therefore 
clear that China will gain enormously in making her 
own yarn and the coarser kinds of cloth. Mr. 
Jamieson is of opinion that while the altered state 
of things which has thus been created will result in 
changes in the lines of trade between China and 
England, it does not follow that British trade will 
necessarily suffer, but may even be the gainer. He 
says: ‘‘China has been a good customer up to the 
full extent of her means. She takes full value in 
goods for everything she sells. The manufacture 
of her own yarn and commoner cloths will set free 
a present annual payment of, say, 2 or 3 millions. 
She will want to spend this in something, no 
doubt ; what particular form it will take remains 
to be seen, but doubtless Lancashire will have a 
share in supplying her with an increased quantity 
of finer cloths.” These words contain an indica- 
tion of the policy which it seems to us to be neces- 
sary for British manufacturers to pursue in every 
department of trade which they have hitherto had 


develop the more common articles of use, they must 
develop a higher standard of quality and design, 
so as to meet the wants of those whose tastes and 
requirements are rising. The competition would 
then not beso much in price as in quality. 





H.M.S. “ POWERFUL.” 
(Continued from page 501.) 

In supplement to the details we published last 
week regarding the 30 hours’ coal consumption 
trial at 18,000 indicated horse-power, we are able 
to give this week in tabular form the details of 
each hour’s record as deduced from the indicator 
diagrams and other data taken by the staff from 
the Portsmouth Dockyard, while annexed are sets 
of indicator diagrams taken from both starboard and 
port engines during the 5000 indicated horse-power 
as well as the 18,000 indicated horse-power trial. 
These diagrams are representative of all the 30 sets 
taken at each trial. They scarcely require explana- 
tion, in view especially of what we have already 
written ; but it will be noted by any one who chooses 
to accept the task of checking the additions in 
the Table, that from the total coal burned on the 
trial 8 tons have been deducted. This was done 
because there had been made during the trial 4 
large quantity of fresh water, far in excess of the 
usual requirements of the boilers or of the ship. 
This deduction made a fractional difference in 
the mean result per unit, 1.838 Ib. against 1.87 1b. 
per indicated horse-power per hour. 

After the official trial the vessel put into Ply- 
mouth Sound as already reported, and from thence 
made a preliminary trial on Saturday which gave 
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every promise of a successful issze on the official 











O 
Z 
m4 
(2) 
ad 
Z, 
U 
Z 
ea) 








BZuryequioos e1g ulepour yey} yoelqns 043 peMoTjoy 
A[snowes cavy oyM 9804} 03 Juaprae Ayyenba st) 
4I ‘“Suryjequioo cay pengoe ueq} souejzz0dult 10}¥013 
jO st uonucAoid erg ey} JuUeptae uceq shemye 
sey 41 ‘osues 4soysiy #31 UI UOTJDeJoId eIg UBqin 
jo uonsonb 04} peMoT[oy eAvy OYA oso} OF, 
“aavorag 
Gal NVITIOAOWLAY AHL JO AGNVAWOD AH, 


*s}USUITIOd XS IOY}O 0} J[OBIT Spud] 
quewmoeZuviie SY], ‘“UOTJOeIIp eSuvyo syUETIND oY} 
‘pefooo st yaed WIM OY} JT «“10q}O OY} UO Sutpusos 
-ap ‘opis suo OY} UO pedTjoU oq UeqJO UBD s4UEIINO 
SZurpueose ‘10430 oy} UeYyy JOpfoo E7991, @ eq Ayers 
you ][IM aJepurtfo ey} Jo opis ou0 SY “paAresqo 
oq ued su103}# ‘auo pjoo e Aq pooetder ATuoppne st 





qoones Joy oy} ‘fesse OY Bu1yvoy 10938 ‘37 ‘T[IWs dn 
roysiy £y8 ouerIes OY} pu ‘eAoge spno[o ey} ‘uBeD0 
9y} SABY OM SNY { JoONes OY} MOTEG 9dULISIP OOS 
eovid sexe} UOT}¥sUEpUCD OY} pure ‘s1ee[9 UOOS 4aed 
zeddn oyy, ‘anoy ue Jey 10; sonuyuOO uIvI OUT, 
‘ozis ut Area Loy} jnq ‘erjounT[IU e Jo SyyUOTTIIUI OC 
10 (PF JO AOJOWIVIp OSe1OA¥ Ue OARY SdoIp EY], “[Oyoo|e 
OY} OUI SUIT [VOIQI0A Ul UMOP [RJ sdoap 1ejnZor 
fury pus ‘u110j spnoyo ‘1sones oy49 uo osuepuOd 03 





i 


JO JNO Ueye} US} ST [98804 OY, ‘*[L0q 03 Suruutseq 
TOyooTe ey} yNoyyIM WaeM somIODeq 9[OYM 043 
yey} os ‘y3"q 10;8M v UT poywoy A[MOT[s puke JeONes 
suryo Areurpio ue yRIM poer0ao. st sapurtfo oy, 
‘ques sed Z6 Jo [oyooye YM perlg j1eq st ‘1a30m 
-SIp UI “Ul F pus Ystq “Ur g ynoge ‘1eput[Ao ssuIs VY 
*BAIjSE19zUL ssa] JUOTIOdxO STY OXBUI YOU SeOp Ploy 
ey} Ul 481g oY} suvou ou Aq SI oy yyy, “uoTyeUT 
-10} sjzt Auvdaiocoe YOIyAM SpUIM oY} pu ‘ToYyooTe 
JO 4nq ‘40}¥M jo you ‘ule 8 Sulonposd jo zouurU 
epduiis A10A & 1919 Ja allay UL SaqtIosep BleTIy “TT 
‘INGWIYGTIXG NIVY 


*910JOq SUITB[D ESO} JO pavoy OAvY OM { INOY 
UB SITU OZ 03 OOT JO poeds v 03 dn omer s0Zu08 
-sed Surqyiom jo Azpiqresod ey} eqerjsuOWOp [T[IA 
foyy yey} wre AvMed [rer-0/3uIs oy} JO S1o}OW0Id 
-o1d oyy, ‘eTeos eyetoqeye Aiea @ uo oy] Ain} 
-ue0 49U90;xXIs Jo uoTONpoider v& ‘AIVq spossnig 
IO ‘assaulay - sayaenig, jo woMoNnIysu0O eYy Jo 
uoleinsneut oy pus ‘uomnarey, 98 ABMIeI 91149970 
[led-o]Zuts oy} Jo pos 4s1y oy SatuINy ‘*z1a ‘Hoo 
4seT oy} UIqyIM oovfd uoXe, SAVY solmOUIera0 
queyiodmr omy, ‘sieuoIssIMUM0DH e043 Aq 41 0} 
poyorje Aypeuisizo oovds oy} uMoIsqno AjoS1eT 


ulseq uoos sinode,A *9[q¥} ¥ UO peovyd pue yyeq OY} | OF S¥Y YOIYA ‘uUOT}OES UBIS[ag poeyoNIysuCD A;Mou 


| 


Pea . r _— = | ‘ | | | | | ' ! 
888'T | 1888S | SEP'T|9436] FET GOOT 9197 L>FE|SBTG GOI ZS9T|969Z LEE O'PI FEFL ILS 


|4z99'90'T ee ee } | | oe | jose 


| St9‘LZ 
z89'se 


1¥8'81/8816|Z9ST 


oct 


nnn nn RRR NR RR RRNA 


6096] (291 FI9T| L92Z | 09SE 8686) 6EYT|8Z91 
91Z6}S99T 86ST | 28FZ OLFE OLFE | 9E9T | OL9T 

















AQHA reASOoONSAS 





| 


oD CrACGCNH AND 
SRSRSESSSASCSSRSSSRERSSRRRSSAS a 


9986|9691 TFLT 
| ves'te 

ay “al bh | mln 
} | S| 
| Fea 
| 3 


“anoy sed 
‘dH’ 4d 


| | 





"42M 0810] 
payeorpuy vAq}00T[09 


‘aodunsu0p 





| 
| 





«VOD “a¥MOG-ASUOH GALVOIANT 


‘d'H'I 000°81 


| 1>‘ST|Ze16|98eT| Lo9T |LLb2 EOFS |66G6 FOOT |LZOT| 1692 LLEE O FT 
6291 |S19%| LLFE 60Z6| <09T|Z091 |6F9Z OSES, 6'ST | 
L9L‘81| 1Z¥G|ES9T | S291 | 9192 SLC |9EK6 |O9DT |LE9I |S1LZ IZEE| 9°FL 
8TL‘81|3686|989T 0651 |9T 22 | LOPE OZEE | LOOT FEIT |SB9% FFEE) S°FT 
L9¥‘81| 8086]06S1 99ST |962z | 3SF£|3F16|S19T 6891 9292 19Z6| 
69L'81| F296|0ZOT S91 /8S23 Zb9F |8T6 R09T 3091 6997 008E | 
|869¢ 8876 
[9822 8986 | 
886/991 Z191|4F9z C9FE S686) LEOT|9Z91 | 6822 L6gE | 
(906|S09T 0491| 3242 BIE OTE 8091 | 1651 | F69 Zzge 
99Z6|LZS1 9091|8982 $998 sZ16 96ST |S8CT | 40L2' Eze 
6016] 89ST 6651/6892 898 F6OE 96ST |S8ST \OF9Z e228 | 
1696| [S91 1991 |988z G0SE 0826 ZO1 |1Z91 | LFLZ| 1628 
1296|ZE91 F991| 4682 |ShFE| L286 9EOT|9E9! |S9Ls OF EE, 
£606|Z191 3191 | 0892 |0FZE L226) F091 |3891 | F497 Tess) 
L¥26|8491 | L891 |6Z97| EFS |80E6|8T91 |6291 | F922 L6Z8 | 
1616|8691 8891 |0ZSz | 1686 |91F6|8991 FEO) | [622 SZeE, 
9286/0691 |L991| 69S FIFE GOFG LFOT 68S1 | 969%) LL FE | 
1226]9891 3€91 |6E9G|809E | 2946 6691 |6£91 DFLZ GrFE| 
G0L8|SOST |ZL9T | I88Z|LFZE| 1€Z6 GST | LAST | ShL2 | 98EE | 
1806]01ST 9991 |6192| 988 L226 SOIT | G91 | S692 | F488) 
OLF8|688T) 951 | 0% |&B1S 96L8| LEST |9Z9) |6492| STE 
IOLG|OLF1 STST 8822 |8LEE| 4616 96ST 9691 | L192 ZEEE 
8163|PEFT OSGI 2092 |tZFE GIFE FOOT 9091 4492 -6FE! 
{S28|OFT| F9FT|ZESz|SFES 1006 |S89T 9991 |8492|0G8 
F888|92FT OPI |Z0%z |S8FE FEO LZ°1 SES) |FISz ss08! 
PESGIOLST 6F9T| 3892) 2FIE ZS68| N01 LTS] 489% zoe! 
3996|STOT 90L1| 2292 S96 LF | [SFT \OFFI L182 obZE 
| £99 |9882| FS9E L6i* 9851 F8F1 1992 LORE | 
F¥8'B1 | [9F6|S99T 6IL1|38L¢ SEFE ESL6| FFT |OTIT| 06L2 GEEE) BF 


“payonpap [oo S103 g 194;8 [CIOL | 


| | a 
|99°L8 SOFL | 96'ST | 6T'Ls | ¥°88 86°T0T| 
| | | | 


| | 
6st | TFT 
01 
aa! 
as 
FI 


| 


ne 
oo 


eS eed | 
o'1z 9°¢8. 
8°13 | L°8k| 
8°LZ | SR 
LLB | 9°88 
4°22 | 9°18) 
FZ | 0°88 
|9°o8 
0°88) 

| 9 #8| 

0'%8 

9'Ts| 

9°28 


eres 
ODD 


UFL 
'61 
SFI | 
SFL | 
2°61 
g $1 
8°eI 
O'*T 
LI 
Q'6T | 
SFI | 
L'¢1 
3°61 


SNRRRRK 


OtrOOMmot ’ 
SB 


<~] 
ZSASBB 


9°90T\0 
6001 | 


SBrosns 
NAAAAACA 


OOOAN 


£°201\0 
SZ0T/S 
6101/9 
SOT |Z 
S°TOT\T 


HOMOMMOROONOWNOSH 


TZ0T £ 
L101 2 
5°66 |L 


RRGSKROSOSKRSSE 
8 eS rob 
BD D GO 00 00 G0 00 Go 00 


AANNAANAN 


& 


Tort 
6'00T|4' 


SSodatgser isan 


ane 
WODAWOOO 


+1340] 
“Gai | 


prems0.7 
apBIpatut 


"410g *prvoqieyg 


‘SURGNITAD NI SHUASSHUG BAMA NVA! *SNOILQTOADY 


«TLOFATAMOd» 


L'Z01 | 6419 


L201 2919 


¢ 001 S809 


ey} JO OUITJNO OY} SesII ‘UdINAJET, JO oNUeAe 044 

Qu OUT] & UT “Avel CYY FY “GER8T Ul Seq 9e [eH 

A1OUTYORIT OY} STTeIII ‘UOTsUSyzxXe U107z80eM peqo]du0. 

A]re0u oy} Surpnypout ‘yoryA Jo Jo1seqUI ey} “SuTpring 

UIeUL OY} JO W01;eTdUIOD SpIvAO} SYOOM MO} ISBT OY[} 

Zutmmp epew useq sey sseidoid efqveorjou Au A 
"1681 ‘NOILIGIHXY STassaug aH, 


SHLON 





(~panupquoo 29 0,7) 

“B[8_4} JO 
qUNOD¥ INO ONUIZUOD [IM OM UOYA ‘yyBruZI0; 4xoU 
ey} JO esinod oY} UT 4yno OF Afqeqoad [IM [NJIeMOg 
ey, ‘“epeu oq [[tM sdeijs o1muecoe 07 syueU 
-ysn{pe 4y 317s pus ‘peuve[o oq []IM seqny pue solT,7T 
‘T8113 Teloujo sJeMod-][n} soy uo seo0s urese drys 
84} E1OJOg 4NO polIIVd oq MOU [[IM SualsseyT sty} pus 
‘uoouei0y Avpsinyy, uo anoqiey ey} OFUL UEye} 
88M [NJIOMOg eYy, ‘eanpodoid [ensn ey} SI 
siyy, ‘poydope oq plnom Susser siya 4Uuezxe 
qeyA 0} pue OIOYA PeUIMIEJOp eq P[NOM 41 [8113 
1oMod-[[nJ oy} UO 4VY4} pdze4s JOyIIN} sea 4I pus 
*U0}}00 O78OTTIS WII posse, oq prnoys ‘soyeqdn oy3 
0} Aqtuntxoad esopo ur ore sv sosessed pue sproyynq 
yons pus ‘soyejdn oy} 4ey} paptaoad si zt uOTz¥Og 





*Sulaul3eq 4v sv ous 


++ | 29°s0T ek] ae 


ea 


ae A RE SNES RMS CY ES 
| 
6°20 S219 
$°Z0T TS19 
67401 (S219 
9°30 099 
9°Z01|2sT9 
0°g0T| (819 
9°20 6319 
8°201 OFT9 
G'Z0T ZST9 
S'0)T F809 


6'F0T for |For | 
O°FOT 
8°F0T ; 


reset 


Aeeet 


09 
c09 


CNONNSCBHMNOARSS 
are 


aes 


F19 
ST9 
TI9 
F19 
T19 


Im ODA WOOO 


onoorr 
rae et 


Z19 
O19 
96S 


Lal 


819 
£09 


00 HIG 1D WO DWO 





| “preoqieyg 


‘SUMAIMOAY NI Sau ISsTag 


TO STVIX2L AHL 


-peds ey} Ul ‘Sep ORT S¥M Sutseo pue oxe}dn oy}? 
W99M40q PEPIOEI GIN{VIOdUIS} WINUIXBUL OY, “s[e1I} 
snotasid UO poArTEsqo 4BY} JO SS9OX9 UI YONI soq¥eR 
-dn oy} Jo Suyvey ouos s0y poqgunoooe A[qeqoad 
SIU, ‘34Snerip peinqeu sepun aoepiog jo edé} 
SIq} JO} YO} 003 Joyye dex oO1OM soseo oUOS 
Ur pues ‘anoy qerg ey} J09ze AplAvoy porsyur[O 
se1y OUT,  ‘Jemod-esioy poeyeorpur QOL‘FZ sem 
Fanoy INO} 10J 1aMod uvoul oyy, “UNI 943 jo Jed 
1938013 OY} 1OJ 4IOYS IOTIOG GUO SYM O10} }eY} OS 
‘hem oavs—edid reddoo umvip-pijos e—sieTi0g 943 
jo ouo jo edid o8ned 043 ose omy 8143 9y = “Addins 
ey} peusWOYS FeyMouIOS 41 sev ‘ponuUTJUOOSIP oq 02 
pey [e0o 94} Jo SurySiom oy} ynq { amoy rod somod 
-as10y pozeoipur sed ‘q, gz aoao ysnf{ 07 4no0 poyI0M 
pue ‘pormed siy3 Sutanp poeysiem sem ‘fem 043 
4q ‘ysoo ey, ‘Apaojoejsiqes Suryi0om Suryyz4s10A0 
194 pomeezs diys eyy sinoy om} Jog *(aomod 
-O810Y PezBOIPUr 000‘GZ) Jeaod [Nz 48 UNI 03 Aepsou 
-peA, UO YINoud[g WoIJ yNo 4UEM [NJIOMOG OU, 
*pe}3y u9eq oAvy sTossoa sie ‘sduind 
pooy ey} JO Opis UOTZONs eYyy UO 4eYy} ‘IOAOMOY 
‘97848 03 Suyserojzur eq Aeur yy ‘Sarpreyop yom 
jou ore pue ‘Arouryovut poods-ysty yons [je jo esvo 
oY} UI [eNsN 91¥ esey} jNq {seuIZUS OY} UI opeu U9eq 





‘SLAMOVE NI Saunssaug 


eaey syuouysn(pe 4ysITs omMlog “[eII3 z9MOd-[[Nj 


2} SVM [¥]I} OY} JO Pus 043 4% e7u]d a4} UO [COO O43 4¥q3 UayL} SEM OILH “ANOY 4¥q9 Zalanp yuanq A[laess200U You 4ynq ‘ano Yove s1eHUNG 04} JO INO pogZiom Ajpenjow yuNoMe 94} Se ,, VOTJdMINSUOD [OH ,, Pepwey UUUIN[OO Uy W9ATS Be [vOO OUT, x 


; Av 
“+ ggg 1'98| rae | 


{ 
= 
03 

| 23 | 

| 28 | 

| LB 

£9 














© 
aaa 





*sinop AMATO OrRDS 














| 


| 
*prtoqieys ‘unnovA paonpey! ‘aleyT aaa 





*KVaLg 


“O681L ‘FI ANV €T AALOLOG “TANNVHO) HSITIONG WHHL NI 'IVINT, NOILAWOASNO() TVOK) SHYNOFF ALYIHT, 40 SLTASHY 


‘SNH 





534 


ENGINEERING. 





[Oct. 23, 1896. 











requires a thorough knowledge of the principles 
and details of fire prevention in those who have 
charge of the firemen. The greater elaboration of 
our buildings, their greater extent, and their greater 
dangers, require a careful study of building con- 
struction on the part of the chief of the fire brigade. 
Wherever urban fire protection is seriously con- 
sidered by the local authority, and primarily where 
there may exist some form of municipal insurance, 
it will generally be found that the command of the 
firemen is vested in either a civil engineer or a 
surveyor, and this is notably the case in the 
northern countries which during the last decade 
have made a science of the subject of fire losses. 
In Northern Germany, Denmark, and Sweden this 
point has received consideration. It would be 
well for the London County Council when selecting 
a new chief officer for our Metropolitan Fire 
Brigade to bear this point in mind, and besides re- 
quiring of the incoming officer a thorough experi- 
ence of the fire brigade work in a large city, to 
give preference to those who have experience in 
building construction. There is little doubt that 
our large warehouses will show more complicated 
construction in the next 20 years than is the case 
to-day, and it would be well for the Council to keep 
pace with modern requirements in filling this office. 
Ve would only add that naval men and army men 
are, with very few exceptions, notably the least 
effective officers of fire departments. 

THE ExpiLosivE PRopertigs OF ACETYLENE. 

Some experiments recently completed by Messrs. 
Berthelot and Vieille show that considerable pre- 
cautions are necessary in dealing with acety- 
lene, particularly in the compressed state. The 
gas in question is an endothermic body, that is to 
say, a quantity of heat is liberated on decompos- 
ing it into its constituents, hydrogen and carbon. 
Reasoning on this basis, the experimenters deter- 
mined to try whether the gas could not be deto- 
nated by means of a cap of fulminate of mercury. 
This proved possible, though at atmospheric pres- 
sures the explosive wave did not proceed through- 
out the body of the gas, the decomposition being 
limited to the immediate neighbourhood of the deto- 
nation. When, however, the gas was compressed, 
the experiments showed that it might prove a dan- 
gerous explosive. In fact, it was not then necessary 
to use a detonator, as it was found that the mere 
heating of the gas by an incandescent platinum wire 
was sufficient to cause an explosive decomposition 
of the acetylene. Average figures from a number 
of experiments made with different degrees of 
initial compression showed the following rises of 


pressure : 
Maximum Pressure 


Initial Pressure. Observed on Ex- Ratio. 
plosion, 
lb, per sq. in. lb. per sq. in. 

31.7 138.7 4.4 

49.4 271.0 5.5 

85.1 600.0 7.0 

160.0 1312.0 8.2 
391.0 3028.0 10.1 


On opening the steel test tube after an experiment, 
it was found to be filled with a mass of finely divided 
carbon agglomerated together by the increase of pres- 
sure. The rise of temperature at the moment of 
explosion was considerable, and in the case of the 
last of the experiments, referred to above, amounted 
to as much as 2750 deg. Cent. It was, moreover, 
found possible to detonate liquefied acetylene in 
the same way, a pressure of over 35 tons per square 
inch being then attained. The explosion was 
started, as in the previous cases, by means of a 
white-hot platinum wire. Dropping a bottle of the 
liquefied gas, or allowing a heavy tup to fall on it, 
proved insufficient to detonate the mixture, although 
when the bottle was broken by the tup a violent ex- 
plosion occurred. This, however, arose from the 
combustion of the gas, and thus differed materially 
in nature from the experiments previously made, 
in which the acetylene was :nerely resolved into its 
elements. 





Tue Morison Evarorator.—We have received from 
Messrs. Thomas Richardson and Sons, Limited, Weat 
Hartlepool, pamphlets describing the Morison evaporator 
of which they arethe manufacturers. Three distinct pat- 
terns of this useful apparatus can be obtained, in one of 
which access to the coils is obtained by raising a dome- 
shaped cover of steel, whilst in the other patterns the 
coils are supported on hinges and can be swung clear of 
their casing when the cover is removed. The pamphlets 
in question describe the apparatus very fully, being ex- 
cellently printed and illustrated. 








THE LATE SIR JAMES RAMSDEN. 


WE regret to have to place on record the death, on the 
19th inst., of Sir James Ramsden, to whom, in large 


measure, belongs the credit of building up the town of | P# 


Barrow-in-Furness, the progress of which has been 
almost unprecedented in this country. The people of 
that prosperous town delighted to honour him, and 
in later years they watched with sympathetic regard 
the progress of that insidious malady which has now 
brought to a peaceful end, at the age of 74, a life of 
great usefulness, 

For some years past Sir James Ramsden lived 
in quietness at his mansion, Abbotswood, over- 
looking Furness Abbey, but he never lost that 
intense interest in the industries of Barrow which 
characterised his years of activity. Each of these 
industries was largely the creation of his effort. It was 
the presence of iron ore which determined the location 
of Barrow. Prior to 1840 the mining of the ore was 
spasmodic in a degree, and lacked organisation ; but 
a demonstration of its richness in pure metal by Mr. 
Schneider awakened the interest of the landowners, 
and the Dukes of Devonshire and Buccleuch found 
in Sir James (then Mr.) Ramsden a very active 
agent in developing railway facilities and the indus- 
tries. He was the first locomotive superintendent of the 
FurnessRailway. Stephenson when consulted suggested 
the reclamation of Morecambe Bay by the construction 
of a timber embankment, with a stone facing ; formerly 
there was only a ford across the sand at low tide. A 
road was made in 1830, and in 1844 Parliament granted 
authority for the construction of the first part of what 
is now the Furness Railway, from the mines of Dalton 
and the quarries of Kirkby-Ireleth to Barrow. Fol- 
lowing this came several other lines, and in 1857 the 
railway system was extended across the bay to Carn- 
forth, connecting there with railways to all parts of 
England. In 1862 the various undertakings were con- 
solidated. The subject of our memoir was manager 
and general secretary of the railways for many years, 
and 20 years ago was appointed managing director. 

The influence of railway communication was first re- 





flected in the development of iron ore mining ; in 1845, 
in pre-railway days, the yearly output was but 60,000 | 
tons, but in 1858 it had increased to 438,546 tons ; while 
12 years later (1870) it had doubled. But, more im- | 
portant still, the price had advanced from 9s. to 25s. 
per ton ; a clear proof of metallic richness and purity, 
and of the more extended demand. This richness had | 
long been recognised—the percentage of pure metal is 
from 50 to 69. The development of Barrow as the port | 
of the district dates also from the inauguration of the 
railway, for although ore was taken there by road and | 
shipped in schooners at a small timber pier, the popula- | 


tion in the vicinity in 1847 was only 325 ; now it is be- | T 


tween 50,000 and 60,000. | 
By 1867 the channel separating old Barrow Island | 
from the channel had been converted into a series of | 
docks, the first of these being the Devonshire Dock, 
having an area of 30 acres, while the other docks are | 
the Buccleuch, of 31 acres ; the Ramsden, of 63 acres, | 
with a basin of 8 acres; and the Cavendish, of 142 
acres, partly constructed. Thus the names of the | 
founders of Reser are perpetuated. 
The formation of iron and steel works was almost | 
contemporaneous with the extension of the railway 
and the construction of the docks, and in this Rams- 
den had as coadjutor Mr. Schneider. The blast- 
furnaces were first started in Barrow in 1859, and the 
steel works were inaugurated in 1864, both being 
amalgamated in 1866 as a limited liability company, 
under its present title of Barrow Hematite Steel Com- 
pany, Limited. Sir James Ramsden, who had been 
intimately associated with the organisation and 
management of several manufacturing establishments 
in the district, was appointed managing director ; 
and although he has had, owing to advancing years, 
to relinquish his active co-operation, his experience 
has frequently been utilised. There are now 14 blast- 
furnaces, capable of producing over 8000 tons of pig 
iron per week ; a metal mixer of 100 tons capacity ; 
10 Siemens-Martin furnaces, each of 25 tons capacity ; 
and four Bessemer converters, each of 1250 tons 
capacity per week, so that the total production of 
finished steel may be taken at 5000 tons per week, ex- 
cluding the output of the foundry, which deals with 
stems, sternposts, rudders, shafts, &c., up to 20 tons 
weight. There need, therefore, be no lack of supply 
for the shipbuilding works, the mills being able to 
roll the largest plates necessary for merchant or other 
ships. Protective deck and boiler plates, up to 3 in. 
in thickness, are worked in a large plate mill, with 
9 ft. 6 in. steel rolls; ordinary shell-plates are manu- 
factured in a mill having roughing and finishing rolls 
7 ft. 6 in. long; while for merchant bars there is a 
separate mill, For the fine plates required in the 
building of torpedo-boat destroyers there is a small 
mill, working plates up to } in. thick by 5 ft. wide, 
the rolls being chilled. In addition, there is at the 
works a rail mill, with a capacity of 4000 tons per week. 





| fund, an 





The subject of our memoir also took part in the for- 
mation of the Barrow Shipbuilding Company in 1871, 





when the works were laid out on the island by the late 
Mr. Robert Duncan, of Port Glasgow, and in 1875 
Ramsden became managing director, and continued 
through several active years until 1888, when the com. 
by was reconstructed as the Naval Construction and 
Armaments Company, Limited, and as such it has, in 
the days of Mr. Bryce Douglas and Mr. Alexander 
Adamson, advanced alike in the amount and import- 
ance of the work undertaken. We have recently had 
occasion to refer to the history and work done, so that 
it may only be remarked here thatduring Mr, Ramden’s 
régime 19 vessels were constructed for the British 
Government, while in the same 13 years the number of 
vessels built was 131, and the tonnage 195,000, while 
139 sets of engines were made, having a collective 
power of 157,870 indicated horse-power. The approxi- 
mate value of this work was nearly 44 millions, which 
was practically all spent in Barrow. 

We have indicated the rapid growth of the com. 
munity. Between 1851 and 1864 there was an increase 
from 700 to 10,000. In the next 10 years, during 
which the railway, docks, iron and steel works, and 
shipbuilding yard were opened, the population went 
up to 40,000, and in 1881 to 50,000. When the town 
was incorporated the people showed their appreciation 
by making Mr. Ramsden their first mayor, an office 
he filled for four successive years, and later a fine 
bronze statue was erected, recording the high appre- 
ciation in which his services were held. His indomit- 
able zeal for the advancement of the community, 
materially and morally, and his acts of beneficence, 
well merited the knighthood conferred on him in 1872, 
He became a member of the Institution of Civil En- 
gineers in 1856, and of the Institution of Mechanical 
Engineers in 1866; for many years he was a member 
of Council of the latter, and subsequently long held 
the position of vice-president. Indeed, he would no 
doubt long ago have been nominated as President of 
that body had not advancing years made it prudent 
for him to seek the quietness of Abbotswood. 

Sir James Ramsden was a deputy lieutenant and 
justice of the peace of Lancashire, of which county he 
was also high sheriff in 1873, a magistrate in the ad- 
joining county of Cumberland, and an honorary colonel 
of the lst King’s Own Lancaster Volunteers. In 1852 
he married Annie, daughter of the late Mr. Robert 
Edwards, and his widow and relatives are assured of 
the sympathy of his numerous friends in the profession 
of which he was so active and respected a member. 





Tuer RippLe,—The execution of works recently sanc- 
tioned for the improvement of the navigation of the Ribble 
at a cost of 160,000/., has been commenced at Lytham, 
where a wall 3 ft. or 4 ft. above the low-water level 
is to be erected of slag and stone brought from Wales. 
his will extend for about two miles towards St. Anne's. 
Another wall is to be built at Lytham, running towards 
Preston. This is expected to prevent the silting up of 
Lytham beach. Over 1,000,000/. has now been expended 
by Preston in improving the navigation of the Ribble. 

he past 12 months’ traffic on the river shows an increase 
on previous years. The total receipts were 24,284l., and 
the expenses were 22,2537. Some 5815/. was received for 
the letting out of plant, 95831. was placed to the sinking 
34,7152. was paid as interest on capital. To 
balance off the accounts, 36,000/, was taken from the 
borough rates, that amount being equal to 2s. 3d. in the 
pound of the rateable value of property in Preston. 





Fata DerattMent at Knocx.—Knock Station, on 
the Great North of Scotland Railway, was the scene of 
a fatal derailment in the early hours of July 29. Ballast- 
ing operations were being carried out on this single line 
branch, and as is usual on this railway, the ballast trains 
were running without any signals, having full possession of 
the line during certain fixed hours, due notice of which was 
given in the usual weekly notice. Knock is a passing 
station, and, owing to the heavy gradient from north to 
south, the northernmost points lie normally for the down 
loop, in which there is a siding with weighted points, £0 a8 
to act as catch points to anything running away down 
the bank. On the night in question the station- master, 
who acts as signalman in the evening, failed to under- 
stand from his notice that the ballast train was going to 
run through his station, and so he left his points in their 
normal position. The driver of the ballast train did not 
notice than he was running on the wrong line till too late 
to Lp} up, and so his engine struck the buffer-stops at the 
end of the siding, demolished them, and ran some 25 yards 


further and then fell on its side. The driver, fireman, 


and a permanent-way inspector, who was on the engine; 
were all badly injured, the latter succumbing two days 
later. Major Marindin, in his report just issued, natu- 


rally lays the responsibility for this accident on the 
Knock ‘station-master, but he recommends that all 
the station-masters concerned should have their atten- 
tion specially called to the necessity of having the points 
properly set. This has, in fact, n done ever since 
the accident. Furthermore he takes exception to the 
running of ballast trains at night without the use of 
signals or signalmen, as he does not think it right that 
the servants of the company should be exposed to the 
risk of accident undoubtedly accompanying the — 
sion of the single-line tions. Where more than 
one ballast train is engaged in a district, as was the case 
here, such precautions are , we think, bud 
scarcely so where there is but one train out at the time. 
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H.M.S. ‘* POWERFUL.” 
To THE Eprror or ENGINEERING. 

Srr,—Ia your paper of the 16th reporting the trials of 
H.M:S. Powerful, which have proved very successful so 
far, you referred to the small amount of vibration in the 
ship, due, as you say, partly to the arrangement and pro- 
portions of the engines. ; 

From your remarks on page 499 one might be apt to 
conclude that these engines are as well balanced as they 
could be withoud the addition of extra weights, and keep- 
ing about the same total length of engines. . 

Iv isa regrettable fact that a still better balanced engine 
has not been ay for these ships, as the four-cylinder 
triple-expansion four-crank engine is admirably suited for 
balancing. : . 

Firatly, the two low-pressure engines might have had 
their rods greatly reduced, as each one only develops 
about half the power of either of the other two engines ; 
apart from the fact of balancing this would entail great 
saving in weight, considering, under the present Admi- 
ralty requirements, so little spare gear is necessary com- 

ared with what used to be required. 

Secondly, the two low-pressure engines, with their light 
rods, would be placed one aft and the other forward, with 
an air pump on each, the high-pressure coming next the 
forward low-pressure, with their two cranks opposite, 
and the intermediate next aft low-pressure, with their 
cranks opposite. By this arrangement tha shaft need not 
be so large in diameter, as the maximum twisting moment 
is greatly reduced by having the high-pressure and inter- 
mediate-pressure cranks at right angles instead of oppo- 
site. By suitable arrangements of cut-offs and ample 
receivers, the powers of the -two low-pressure engines 
would be about the same. 

It is easy to show that by this arrangement, and by a 
slight modification to the lengths of centres of engines, 
and by a correct arrangement of valves and valve gear 
for balancing, the vibratory effect of the rocking couples 
would be very much reduced; and, considering the 
position fore and aft of the engines in the ship, these 
forces are likely to produce much greater vibration than 
the vertical forces. 

Our Admiralty practice is so excellent in many respects 
that it is perhaps only with respect to features of design 
such as these that much improvement could be made, 
and as this subject is one of such vital importance in 
high-powered fast vessels as the above-named ship, 
where, as you have remarked in your paper, an allowance 
of 2in. was made in the upper structures to take up the 
vibration, that I have no doubt very soon the balanced 
engine in its most perfected form will be generally 
adopted, when one knows that by its adoption vibration 
can be reduced to an almost negligible quantity. Also, 
when we think of the numbers of ships, even large cargo 
ships, with small-powered engines that often require re- 
riveting about the engine seatings and about the upper 
structures near bridge deck, which is about midway 
between the two nodes of most ships, and consequently 
where the vibration is most felt, it is astonishing that 
engineers and shipbuilders, with the exception of a few, 
are still building three-crank engines of nearly the worst 
design for balancing, five cranks set at equal angles being 
only a little better than three. 

Yours faithfully, 


Batrourg BRAMWELL, 
Belfast, October 19, 1896. 








CURVES AND THE PRESTON ACCIDENT. 
To tam Eprror or ENGINEERING. 

Siz,—Many years ago I had frequent opportunities of 
watching the passage of trains round two curves of about 
10 chains radius, and I noticed that four-coupled pas- 
senger engines seldom passed over the quarter of a circle 
in less than 25 seconds, which would be equal to a speed 
of about 28 miles per hour ; and six-coupled goods engines 
in 40 seconds, which would be equal to 17 miles per hour. 
The times seldom varied many seconds from these, and 
when they did were longer. If the speed on the occasion 
of the accident at Preston was even 40 miles an hour, the 
lowest speed mentioned by the Government inspector, it 
was dangerously high. 

Iam under the impression that the time required to 
traverse a complete circle is the same, no matter what the 
radius may be, that is, the smaller the circle the slower 
must be the speed. A passenger engine would pass 
around a circle in 100 seconds, and a goods engine in 
160 seconds, the wheel-base being about 16 ft. 6 in. in both 
cases, With an increase in length of wheel-base, the 
speed would have to be reduved in a much greater pro- 
portion. 

Yours truly, 
W. J. Evus. 

62, Ward’s Buildings, Deansgate, Manchester, 

October 20, 1896. 








NORTH ATLANTIC SHIP ROUTE LIGHTS. 
To THe Eprros oF ENGINEERING. 

SiL,—Mr. Moore's letter in your last issue apparently 
supports the view that a chain of buoys across the Atlantic 
would be a good thing for navigation. Ido not propose 
to discuss the feasibility or non-feasibility of the proposal, 
but to i gx tnags J before the readers of ENGINEERING a 
proposal which would undoubtedly be of more advantage 
to ships, viz., to warn them of their approach to a coast 
line, and so let them know that they are within a mea- 
sured distance of the shore. 

Induction from a submarine cable, with currents of but 
& fraction of an ampere flowing in it, laid in 30 or 
fathoms of water, and about 10 or 15 miles off a coast such 


is sufficient to make itself audible in a telephone on board 
ship in connection with a proper apparatus, costing but a 
few pounds, and all that is necessary is to establish on the 
mainland one or two stations, with their cables in connec- 
tion, and guarding stretches of coast each 50 miles in 
length (with, of course, distinguishing make and break 
notes for each stretch). This would be a real benefit to 
navigation, and would prevent such appalling accidents 
as, for instance, befel the Drummond Castle, as the 
electric vibrations would be unaffected by fog or snow 
showers, and vessels would be, to a large extent, free 
from the danger of trusting to soundings, which often, 
owing to the irregular contour of the bottom, are a posi- 
tive evil. At present our very best lights are obscured 
by fog at but a short distance, and our best fog-signals are 
not to be depended on, even within a radius of 3 miles, 
thus guarding only 6 miles of coast, whereas by the 
method I have proposed a long and extensive stretch of 
coast may be guarded. 

T notice Mr. Moore mentions that the only good plan of 
connecting lightships with the shore is by his continuous 
cable method, but I fear he is unacquainted with the fact 
that a lightship moored in 104 fathoms, connected by the 
electrostatic induction method in 1894, proved a success. 
A vessel steaming about in the neighbourhood of the 
lightship having the apparatus on board received the 
signals sent from shore along the submarine wires, and 
the currents were strong enough to ring a bell on board 
the lightship. 

Yours faithfully, 
Cuar.es A. STEVENSON, 

84, George-street, Edinburgh, October 20, 1896, 





A NATIONAL RAILWAY MUSEUM. 
To THE EpriToR oF ENGINEERING. 

Sir,—Mr. Stretton’s suggestion of forming a National 
Railway Museum, endorsed as it has been by Mr. W. M. 
Ackworth, will, no doubt, carry weight in railway circles. 
It appears to me that if the suggestion is coupled with 
that of a Railway Exhibition, or, better still, a Motive 
Power Traction Exhibition, to be held either at the close 
of the Paris Exhibition of 1900 or in the following year, it 
might aid the project in view. An exhibition of the kind 
mentioned would be a sufficient reason for railway com- 
panies and others to assemble historical objects, which, 
at the close of the exhibition, would in many cases be 
handed over or leut to trustees of the proposed museum. 
Some such exhibits may be sent to Paris, and be made avail- 
able on their return ; and doubtless many valuable models 
of recent practice would be lent or given by their owners, 
thus indicating the evolution of railway practice, and 
bringing the collection up to date. : 

By the time mentioned, electric traction on rails and 
motive power on roads will have advanced sufficiently to 
increase the general interest, and invite comparisons be- 
tween bhe old and the new methods of transporting pas- 
sengers and materials. If the technical journals will take 
up the matter, a very valuable museum may be estab- 
lished, and this should be so situated and used as to be- 
come a centre of technical education in regard to traction. 

I am, Sir, yours obediently, 
J. Smnciarz Farrvax, 

433, Strand, London, W.C., October 21, 1896. 





THE PREVENTION OF FIRE ON 
SHIPBOARD. 
To THE Eprror or ENGINEERING. 
S1r,—It appears from Messrs. Uhlmann and Keutgen’s 
letter to you that English shipowners refuse to take as 
cargo steel cylinders containing liquid CO, for fear they 
burst. Now, at the present time, as the cylinders are 
tested to such a high pressure beyond the pressure of the 
liquid gas, there is now no more danger of the cylinders 
bursting than there would be of the boiler of a steamer 
bursting. There are thousands of these cylinders filled 
and emptied every day in Germany, and one does not 
hear of accidents through their bursting. During the 
time of the first Soudan War, Major (now Lieut.-Colonel) 
Templer, of the Balloon Department, Aldershot, took out 
with him the hydrogen gas for inflating his balloon, com- 
pressed in large iron cylinders, and on his return an acci- 
dent happened to one of his men at the compressing 
department at Chatham. The man died, and an inquest 
was held. Major Templer gave evidence, and in the 
course of his examination he stated that he had no doubt 
as to the safety of the cylinders, as he had slept upon them 
during the Soudan campaign, 
Yours faithfully, 
W. R. Taytor. 

Medway Works, Rochester, October 19, 1896. 





To THE EpiTor oF ENGINEERING. 
Sir,—Since writin ou on the 14th inst., it has 
occurred to us that Mr. W. R. Taylor’s proposal might 
be worked in conjunction with a suggestion of ours which 
was published in the St. James’s Gazette of July 1, 1896. 
It was the use of liquefied CO, for the purpose of keep- 
ing ships afloat after a collision or after striking on a 
rock, asin the case of the Drummond Castle. The nozzles 
of the cylinders would have to be connected with balloons, 
which could lie folded up on deck, or be placed somewhere 
in the saloons. Should there be any danger of the ship 
sinking, it would only be necessary to turn the gas on, 
which could be done in an instant, and the balloons would 
become inflated. The balloons being attached to the ship 


40 | would keep it from sinking. 


5 in. in diameter, you could store any quantity of the gas 
in a very small space. 

We might mention that as far back as 1879 liquefied 
carbonic acid gas was used for raising sunken rocks in 
Kiel Harbour. 


Yours faithfally, 
UHLMANN AND KEUTGEN. 
27, Leadenhall-street, London, E.C., 
October 19, 1896, 





THE STRIKE AT MESSRS. GWYNNE AND 
CO.’S WORKS. 
To THE EpiTorR oF ENGINEERING. 
_ S1z,—In reference to the paragraph in your last week’s 
issue, respecting a strike in our works, allow us to point 
out that no strike now exists, as we found it absolutely 
necessary to replace all the men called out by the Amal- 
gamated Society of Engineers. We have entirely suc- 
ceeded in doing this, inasmuch as we have now many 
more hands at work than before the men were called out. 

We have pleasure in stating that amongst the hands 
engaged there are a number of first-class mechanics sup- 
plied us by the National Free Lubour Association. 

The dispute arose owing to another attempt by the 
Amalgamated Society of Engineers to dictate to the 
masters as to what men they were to employ. 

We are glad to say we are again in full working order. 

We are, Sir, your obedient servants, 

London, October 19, 1896. GWYNNE AND Co. 





PERMANENT WAY. 
To THE Eprror oF ENGINEERING. 

Sir,—I quite agree with the conclusions arrived at by 
your correspondent ‘‘ Novoye Vremya” in the last para- 
graph of his letter published in your issue of August 28 
as regards the ordinary section of Vignoles rail., i.¢., that 
a road laid with such rails is unfitted to high speeds and 
heavy loads; but, with one exception, I still maintain 
that the premises from which he draws this conclusion 
are mistaken in the points mentioned in my former letter. 

His methed of proving the superior strength of the 
bullhead, as compared with the Vignoles section of equal 
weight, is extremely simple and ingenious, and I quite 
admit that he is right on that point. But I still venture 
to disagree with him as to the effect of the load on the 
fastenings, and as to the fishing angle. 

Taking, for instance, the 60-lb. steel rail used on some 
parts of the East Indian Railway ; the height is 4} in.; 
width of head, 2} in.; and of foot, 4in. If the horizontal 
force (due to curves or swerving) be taken as one-third 
of the vertical load, and be supposed to act at the extreme 
inner and upper corner of the rail, the resultant will 
be inclined at a batter of 1 in 3, and will cut the foot of 
the rail 4 x 44 = 1hin. behind the gauge line, or 14 — 
14 = # in. behind the centre line, It can be seen at once 
that there would be no force tending to lift the inner 
edge of the foot, and therefore none to.draw the inner 
spike. The shearing force is provided for by the friction 
between rail foot and sleeper, so that at the point on which 
a wheel rests under the conditions given by ‘‘ Novoye 
Vremya,” there is no need for any fastenings at all 
between rail and sleeper. 

_ Wellington, in his excellent work on “ Railway Loca- 

tion,” takes the horizontal force as three-fourths of the 
vertical load. Under these conditions, with the same 
rail, the resultant would cut the rail foot at # x 44 — 11 
= 2} in. from the centre line, or at the extreme outer 
edge; and there would, in this extreme case, be some 
upward force on the inner spike, unless bearing plates 
were used, as the wood of the sleeper would probably 
give under the pressure thus brought on it. The shear 
would also be 0.75 of the vertical load, and (taking 0.6 as 
the coefficient of friction) some fifteen-hundredths of the 
load would have to be borne by the outer spikes as a 
shearing force, if the rail seat on the sleeper were hori- 
zontal. It is not so, however (in this country, at any 
rate); the rail is tilted inwards by adzing the sleeper to 
a slope of 1 in 20, thus adding one-twentieth of the load 
as a force acting inwards; this tilt also brings the 
resultant of the horizontal and vertical forces nearer 
the centre line, and that in part neutralises the 
lifting effect on the inner spike. But it must also be 
remembered that it is only the outer leading wheel flange 
of any vehicle which bears against the rail as a general 
rule, on curves and when the engine swerves, and that 
the other wheels by purely vertical pressure, and the rail 
by its am, assist in still further neutralising any ten- 
dency of the inner edge of the foot to lift. 

The real work of spikes or other fastenings between 
rail and sleeper is done before the load reaches and after 
it has quitted a sleeper. The rail, being a continuous 
girder, is subject to an upward or hogging force ahead of 
and behind every load, the greatest effect of which is pro- 
bably felt by the sleepers, &c., ahead of the leading whee! ; 
in fact, an upward wave constantly precedes the engine. 
Tt is to prevent this wave (which is not always vertical in 
its tendency, but has a horizontal component if the leading 
flange is pressed against a rail, as on a curve) from shift- 
ing the rail out of position that spikes are used ; and it is 
this wave which does most damage to the road. The real 
superiority of the bull-headed rail is in its greater stiff- 
ness, and in the fact that it necessitates the use of chairs, 
which by adding to the weight of the road increase its 
steadiness both horizontally and vertically ; the intensity 
of the preceding wave is thus lessened, and its bad effects 
(shifting of the road and hammering on the ballast) are 
minimised. 

In the American road these bad effects are avoided by 
the use of a very deep and stiff rail, and of a large 





Considering that you can compress about 175 cubic feet 





&8 the south-west of Ireland or the approach to New York, 


of carbonic acid into a flask about 4 ft. high by 4 in. to 


number of sleepers (17 or 18 to the 30-ft. rail). The un- 
supported span is thus shortened and the weight in- 
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creased, both of which facts tend to steady the road. 
The bull-headed rail gives a cheaper road with equal 
steadiness, as the weight costs less in cast-iron chairs than 
in steel rails, while not only are fewer sleepers required, 
with a consequent saving in cost, but the road: bed can be 
more easily and efficiently packed. 

As regards the fishing angle, I see no reason as yet to 
abandon my position. No doubt the fishplate would 
approach the rail web faster with a flat than with a steep 
angle, if the amount of wear measured normally to the fish- 
ing surfaces be equal—but I am not prepared to admit 
that it is so. I confess I have as yet had no opportunity 
of judging from observation, as rails with a flat fishing 
angle have only recently been introduced in this country; 
but it appears to me evident that it is easier to keep the 
joint tight with the flatter angle, and as the stress on the 
tishbolt and consequent yielding are less, the amount of 
rubbing, and therefore the wear, will be also less ; so that 
as far as this point is concerned both angles will probably 
last about an equal time. But the other advantages to be 
derived from the fiat angle are so manifest (batter sup- 
port and less stress on the bolts) that I still consider it 
the best. As regards hardness, I eee no reason why, with 
proper attention to rounding off angles, as hard a rail 
should not be rolled with alin 4 as withalin1l oy 
I may remark that the Vignoles rail mentioned above has 
1 in 1 angles, having been designed some year: ago. 

I see that bad wording has in one instance produced 
a wrong impression on ‘‘ Novoye Vremya.” When saying 
‘tas long as the spikes are not too often drawn and 
refastened,” I did not mean refastened in the same 
holes; it is the practice to drill a fresh hole when re- 
spiking sleepers. What I referred to was the weakening 
of sleepers by being filled with holes, and the tendency 
to rot engendered by allowing rain water and damp to 
reach the heart. The sleepers alluded to as being 15 years 
in use are laid in Eastern Bengal, which has about as bad 
a climate as regards preservation of wood as can be found 
anywhere. 

Yours truly, 
Calcutta, September 30, 1896, N. D. La Tovcue. 








LAUNCHES AND TRIAL TRIPS. 

Tue Blyth Shipbuilding Company, Limited, launched 
on the 8th inst. asteel screw steamer to carry about 5000 
tons on a light draught of water. The principal dimen- 
sions of the vessel are: Length, 325 ft. ; breadth, 47 ft. ; 
depth, 224 ft. The engines will be fitted by Messrs. 
Blair and Co., of Stockton-on-Tees, and are of the triple- 
expansion type. 


Messrs. A. and J. Inglis, Pointhouse, launched on 
the 13th inst. a paddle steamer, 300 ft. long, for the Men- 
sagerias F luviales del Plata of Monte Video. This vessel 
is one of a long series of steamers built by the same 
builders for this company, and is luxuriously fitted up for 
passengers, the accommodation being on all three decks. 
Her machinery is of the triple-expansion type of 3500 
horse power. The vessel was named the Paris. 


Messra. Scott and Co., Greenock, launched on the 
13th inst. a twin-screw steamer named the Itamby for 
the Campannia Nacional de Navagacao Costeira, Rio de 
Janeiro, and will supply her with triple-expansion en- 
gines. Dimensions: Length, 181 ft.; breadth, 35 ft.; 
depth, 10 ft.; and of 660 tons gross register. 

Messrs. Mackie and Thomson, Govan, launched on 
the 13th inst. three trawlers, the Lynx, the Aberdeen, 
and the Bradford. The Lynx, a vessel of 160 tons, is for 
the Grimsby and North Sea Steam Fishing Company. 
The Aberdeen and the Bradford are the first instalment 
of an order for 25 vessels of the same type which Messre. 
Mackie and Thomson are building for Messrs. Haggerup, 
Doughty, and Co., of Grimsby. Their dimensions are : 
Length, 90 ft.; breadth, 20 ft.; and moulded depth, 114 ft. 
They are being fitted with triple-expansion engines by 
Messrs. Muir and Houston. 





Since she has been fitted with new propeller bosses, the 
battleship Majestic has carried out the series of progres- 
sive trials that were ordered last March, but which have 
been deferred from time to time for a suitable opportunity. 
The first series was carried out in Stokes Bay on the 14th 
inst., with the following results: Revolutions, 24.46 star- 
board, and 24.57 port ; gross total indicated horse-power, 
223.04; speed, 4.103 knois. Revolutions, 61.07 starboard, 
59.72 port ; indicated horse-power, 2224.27 ; speed, 10.357 
knots. Revolutions, 73.66 starboard, 75.59 port ; indicated 
horse-power, 4116.20; speed, 12.547 knots. Revolutions, 
87.03 starboard, 84.58 port; indicated horse-power, 7010.48; 
speed, 14.305 knots. Revolutions (full power natural 
draught), 98.52 starboard, 97.83 port; indicated horse- 
power, 10,082 9; speed, 16.096 knots. On Saturday, the 
17th inst., in fine weather, but with a strong wind on the 
beam in both directions, the ship carried out three runs 
with forced draught on the measured distance of 23 miles 
between Rame Head and Docman Point, on the Cornish 
coast. At each run the speed was taken by observation, 
and the results were regarded as satisfactory by the officers 
of the ship. The following are the results: First ran.— 
Air pressure in stokeholds, 1 in.; vacuum 26 3 in. star- 
board and port ; revolutions, 103.3 starboard, 102.9 port ; 
total horse-power, 11,814; speed, 16.86 knots. Second 
run.—Air pressure in stokeholds, 1.08 in.; vacuum, 
26.5 in, starboard, 26.3 in. port ; revolutions, 102.5 star- 
board, 102.4 Fm total horse-power, 11,914; speed, 16.9 
knots. Third run.—Air pressure in stokeholds, 1.17 in. ; 
vacuum, 26.5 in. starboard, 26.6 in. port; revolutions, 
103.6 starboard, 103.2 port; horse-power, 11,673; speed, 
16.8 knots. Mean of the three runs.—Air pressure in 
stokeholds, 1.08in. ; vacuum, 26,4 in, starboard and port; 





revolutions, 103.1 starboard, 102.8 port; horse-power, 
11,800 ; speed, 16.85 knots. The speed of the ship was 
somewhat retarded by the heavy sea and wind, but it will 
be seen that under the imposed conditions forced draught 
eee additional speed of little more than three-quarters 
of a knot. 


On Thursday and Friday last the official trials of the 
Capitan Munoz Gamero and H.M.S. Sparrowhawk took 
place. The speed maintained by the Capitan Munoz 
Gamero for the three hours’ continuous steaming was over 
30 knots, the mean revolutions being 364. The speed 
obtained by the Sparrowhawk on the three hours’ run is 
the highest recorded on the official trial of any vessel yet 
built, and was obtained with full load on board. Ibis 
noticeable that the engines were only run at a speed of 
between 360 and 370 revolutions, whereas by the con- 
ditions Messrs. Laird might have run up to 400 revolu- 
tions. These are the second and third 30-knovters tried 
this month by Messrs, Laird, and they have the Quail 
and Thrasher now on the Clyde ready to make their 
official runs at an early date. The Earnest, the first of 
the new British boats ordered this year, will be launched 
on November 7, and will be followed at intervals of a 
fortnight by the Griffon and Locust. 

The Victorious, battleship, Commander C. S. Nedham, 
was completed for sea at Chatham on Saturday, and 
handed over to the Dockyard Reserve to be cleaned up 
and prepared for commission. The vessel was laid down 
on May 29, 1894, and launched on October 19, 1895. 
Her engines, which were manufactured by Messrs. Haw- 
thorn, Leslie, and Co., Newcastle-on-Tyne, gave every 
satisfaction at the recent trials, the contract speed under 
both natural and forced draught being exceeded. The 
Victorious, it is understood, will be attached to the 
Channel Squadron. 

Messrs. C. S. Swan and Hunter, Limited, Wallsend-on- 
Tyne, launched on the 16th inst. a steamer named Ekuro, 
built to the order of the British and African Steam Navi- 
gation Company, Liverpool, for their African coasting 
trade. The vessel is built of steel, the dimensions being 
185 ft. between parpendiculars by 26 ft. 1 in. breadth 
by 12 ft. depth moulded, with flush deck, full poop, hav- 
ing accommodation for a small number of first-class pas- 
sengers, long bridge amidships, top-gallant forecastle, 
with shelter deck amidships. The machinery, which has 
been constructed by Messrs. J. P. Rennoldson and Sons, 
of South Shields, consists of a set of compound engines 
with cylinders 23 in. and 40 in. in diameter by 26 in. 
stroke. The vessel is designed to carry a deadweight 
cargo of about 450 tons, and to steam at a rate of about 
8} knots on service between the various coasting ports. 





The steamship Nubia, built in 1878 by Messrs. Harland | 


and Wolff, for the African Steamship Company, Liver- 
pool, has recently been undergoing repairs by Messrs. D. 
Rollo and Sons, Liverpool, and went on her steam trials 
on the 16th inst. Originally she was fitted with ordinary 
compound engines, supplied by steam from two low- 
pressure boilers, and had an indicated horse-power of 
1056. The engines propelling the vessel are now of the 
triple-expansion type, operating on three instead of two 
cranks as before. A Morrison’s patent evaporator is also 
fitted in the engine-room. Steam is obtained from two 
steel single-ended boilers at a pressure of 150lb. The 
boilers are fitted with Morrison’s suspension furnaces. 
The draught is natural. On the trial a speed of 124 knots 
was obtained, the engines indicating 1235 horse-power 
and making 63 revolutions. So far as passengers are con- 
cerned, a considerable sum of money has been spent in 
providing ampler and better accommodation than before. 
Instead of the afver deckhouse on the after end of the 
main deck, a full poop has bsen erected. In the poop 
berth accommodation has been provided for an additional 
27 passengers, the state-rooms being ranged round the side 
of the vessel. Accommodation is now provided for 61 
passengers. The electric light has been fitted. There is 
an ice-house capable of carrying 35 tons of ice and provi- 
sions for the trip. 





The Pelorus, cruiser, Lieutenant G. C. Quayle, arrived 
at Plymouth from Sheerness on the 17th inst. upon the 
completion of a 30 hours’ coal consumption trial. The 
engines and boilers worked very successfully throughout 
the trial. With the engines recording 161 revolutions per 
minute a mean of 3567 horse-power was registered for the 
30 hours’ run, with an average speed of 16.13 knots. 





The Diana, cruiser, which was built by the Fairfield 
Shipbuilding Company, had a most successful eight 
hours’ trial of her machinery under natural draught on 
the 17th inst. Fleet-engineer Elbrow represented the 
Navy, and Mr. Gracie was in charge of the machinery for 
the contractors. Even better results both as to speed and 
power were obtained than in the case of the Minerva, 
cruiser, Lieutenant E. B. Kiddle, the performances of 
which ship constituted a record for this type of vessel. 
The results were as under: Draught of water—forward, 
19 ft. 6 in. ; aft, 21 ft. 6 in. ; steam pressure in boilers, 
145 lb. per square inch ; vacuum in condensers, 26.4 star- 
board, 26.9 port; revolutions per minute, 136.8 starboard, 
135.8 port; indicated horse-power, 4206 starboard, 4046 
port—total, 8252 ; epeed of ship, 19.72 knots ; consump- 
tion of coal per indicated horse-power per hour, 2.25 lb. 


Thes.s. ina, built to the order of the Flensburg Steam 
Navigation Company of Flensburg, was on the 17th inst. 
successfully launched at the yard of the Elsinore Iron Ship 
Building and Engineering Company, Elsinore, Denmark. 
This steamer is built of steel to the highest class at 
British Lloyd’s, and her dimensions are 278 ft. 6 in. by 


40 ft. 4 in. by 17 ft. 44in. depth of hold. The engines are 
of the triple-expansion type, with surface condenser, in. 
dicating 750 horse-power. In the vacant berth the keel of 
a freight steamer for Drammen was laid down. 


On Wednesday, the 21st inst., Messrs. Ropner and 
Son launched the first of the “Trunk” steamers built 
under the patent of Mr. R. Ropner, Jun. She is 300 ft, 
long, 45 ft. beam, and 22 ft. 2 in. moulded depth, and has 
a deadweight carrying capacity of about 4100 tons on 
19 ft. 3 in. draught of water. The steamer is single- 
decked, with full poop, bridge, and top-gallant forecastle 
and a patent trunk about 7 ft. high extending from poop 
to bridge and bridge to forecastle continuously, the steam 
winches and other working parts being placed on the 
trunk deck, which is the navigating deck, on which the 
hatches are also placed high out of the water, thus adding 
considerably to the safety and seaworthiness. The 
steamer will be engined by Messrs, Blair and Co, 
Limited, and received the name of Trunkby from Mrs, 
Ropner, of Preston Hall. 





On Wednesday, the 21st inst., Sir Raylton Dixon and 
Co. launched from their Cleveland Dockyards, Middles- 
brough. a fine steel screw steamer built to the order of 
Seftor Ramon de la Sota, of Bilbao, under the personal 
supervision of Captain Louis de Ytorra. She is built to 
Lloyd’s highest class partial awning deck rule, her prin- 
cipal dimensions being: Lengtb, 315 ft. ; breadth, 
42 ft. 6 in.; depth moulded, 22 ft. 54 in.; and has a 
deadweight carrying capacity of about 4250 tons ona 
light draught of water. The accommodation for pas- 
sengers and captain is in the poop, and for officers and 
engineera in the after end of the partial awning deck, 
with crew and firemen at the fore end. Triple-expansion 





engines will be fitted by Messrs. Blair and Co., Limited, 

| Stockton-on-Tees, having cylinders 223 in., 364 in, and 
| 60 in. in diameter by 39 in. stroke, with two large single- 
| ended boilers working at 160 lb. pressure. On leaving 
| the ways she named Begona by Mrs. Dickinson, of 
| Riding Mill, Newcastle. 





| San Pavto (BraziLian) Rattway.—The Brazilian Go- 

| vernment has approved plans and estimates submitted in 

| connection with the doubling of the line. 

| ——— 

| _Beician Pontrs.—The number of vezsels which entered 

| the ports of Balgium in the first eight months of this year 
was 5147, as compared with 4741 in the corresponding 

| period of 1895. The burden of these vessels was 4,944,179 
tons and 4,494,025 tons respectively. The number of 
vessels which cleared from Belgian ports in the first eight 
months of this year was 5135, as compared with 4711 in 

| the corresponding period of 1895. The burden of these 

| vessels was 4,945,204 tons and 4,447,931 tons respectively. 





THE Granp Trunk Rattway.—The length of line in 
operation upon the Grand Trunk Railway of Canada at 
the close of June, 1896, was 3506 miles. The system aleo 
| comprised at the same date 44 miles of second track, and 
7194 miles of sidings, making an aggregate of 4630 miles 
of track and sidings, The length of steel rails laid down 
upon this mileage was 4520 miles, the remaining 110 
miles being, of course, laid with iron rails. Double- 
tracking operations have been almost suspended, the 
outlay of capital under this head in the first half of this 
year having been only 1577. Wooden bridges were 
strengthened and replaced with stone and iron structures 
in the course of the past half-year at a cost of 7677/. The 
expenditure charged to revenue for the maintenance and 
renewal of permanent way, bridges, &c, in the first half 
of this year was 141,968/., as compared with 140,979/. in 
the corresponding period of 1895. Having regard to the 
great extent of the system, the charge to revenue for 
maintenance must be regarded as relatively small. The 
cost of locomotive power in the first half of this year 
was £46,315/., as compared with 428,031/. in the corre- 
sponding period-of 1895. The aggregate distance run by 
trains in the first half of this year was 8,917,725 miles, 
as compared with 8,068,263 miles in the corresponding 
period of 1895. The cost of fuel used in working engines 
in the first half of this year was 171,432/., as compared 
with 171,319/. in the corresponding perion of 1895. It is 
curious to observe how the severe Canadian winter affects 
the consumption of fuel. In January this year the fuel 
consumed in working engines was represented by 386 
cords of wood, and 67,773 tons of coal. In February the 
correspunding total fell to 330 cords of wood and 65,245 
tons of coal. In March the figures rallied to 331 cords of 
wood and 69,851 tons of coal, but in April they declined 
to 294 cords of wood and 56,876 tons of coal; in May to 
279 cords of wood and 53,858 tons of coal, and in June to 
286 cords of wood and 53,197 tons of coal. The total cost 
of working locomotives per engine-mile was 15.76 cents in 
January, 16.12 cents in February, 14.14 cents in March, 
14.54 cents in April, 13.56 cents in May, and 13.31 cents 
in June. These figures, it should be noted, comprised 
working charges of every description—wages, fuel, oil, 
water, &c.; they did not, however, include repairing. 
The repair charges amounted to 591 cents per engine: 
mile in January, 5 90 cents per engine-mile in Iebruary, 
5.15 cents per engine-milein March, 5.58 cents per engine- 
mile in April, 4.95 cents per engine-mile in May, an 
3.17 cents per engine-mile in June. The repairand main- 
tenance of car stock cost 127,372. in the first half of this 
year, as compared with 129,244/. in the corresponding 
period of 1895. The number of locomotives upon the 
system at the close of June, 1896, is officially returned 
at 795; but the superintendent of motive power states 
that the actual number of engines is 43 in excess of the 
official stock, there being a surplus of 49 engines east of 
the St. Clair, and a deficiency of six engines on the Detroit 
and Michigan Air Line, 
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THE TRANSPORT OF NORMAL GAUGE WAGONS ON NARROW GAUGE LINES. 
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THE opinion seems to be very firmly held in some 
quarters that it is absolutely essential that the pro- 
posed new light railways shall be of the standard 
gauge, as much of the traffic to be expected will not, 
it is claimed, stand the cost of transhipment at junc- 
tion points. This, no doubt, is true enough, but the 
adoption of a narrow gauge does not necessarily 
involve such transhipment, as, with suitable appliances, 
standard-gauge wagons can be, and are, run on narrow- 
gauge roads without either difficulty or danger. 
If the light railways were ever to become a great 
trunk system the standard gayge would have many 
advantages, but as they will in all probability be 
constructed purely for local traffic, having junctions 
with the main line at different points, the through 
goods traffic will in most cases be well served by half 
a dozen wagons a day, and in that case there is no 
difficulty whatever in arranging for the passage of 
these wagons over the narrow-gauge line. If long 
trains of such wagons were to be run, no doubt much 
time might be wasted at the junction points, as it 
takes from 2 to 24 minutes to equip each wagon 
for its journey on the light line. The subject has 
been most thoroughly studied in Germany, and 
we give on this page illustrations showing the very 
simple and inexpensive means by which break of bulk 
is avoided at the junction points between the narrow 
and standard gauges. The essential feature of the 
system is the use of the steel frame narrow-gauge 
bogie trucks shown in Fig.1. The standard-gauge 
wagons to be transferred to the narrow-gauge system 
are run over a sort of ‘‘ engine pit,” if one may use 
the term, at the bottom of which is a siding leading to 
the narrow-gauge line. The narrow-gauge bogies 
are then run in underneath the wagons and 
the hinged clips R shown on the figure raised 
up so as to embrace the axles of the car. The 
cap S then holds these axles in place. The beam 
K, it will be seen, projects from the sides of the bogie 
truck and just clears the flanges of the wagon wheels, 
being } in. or so below them, The wagons are now 
— forward, dragging the bogies with them, until 
; ey come to a drop in the standard-gauge lines. This 

top allows the wheel flanges to rest on the support A 
at the end of the beam K, and the wheel is then firmly 
secured by means of the vices T, as shown in Figs. 2 
and 3. The standard-gauge four-wheel truck is thus 
eed into a narrow-gauge bogie truck, and as the 

eam K and the clips R are pivoted, no difficulty is 
- nagersanig in getting round the sharpest curves. 

e time taken to effect this transformation is, 
as already stated, only 2 to 24 minutes per car. 
og uareagement, as described in ENGINEERING, 
in 8 Vill., page 236, has proved most successful 

axony and Wurtemberg. In the former locality 


factories in the district have connection with the line, 
and during harvest time temporary rails are laid down 
in the fields. The goods wagons arerun in mixed 
trains, the passenger stock being wholly narrow gauge. 
The lines are laid alongside the roads, and have many 
sharp curves and stiff grades. The speed is limited to 
10 miles an hour on the Saxony lines, but in Wurtem- 
berg, where the metre-gauge obtains, the limit is 
raised to 18 miles an hour. Continuous brakes of the 
Heberlein type are used, the arrangement being as 
shown in Fig. 4, but they have not proved entirely 
satisfactory. A special coupling-bar, as shown in the 
same figure, is used for connecting up the two classes 
of rolling stock. At timesas many as six wagons thus 
mounted are runin a train, The bogies in question 
are built by the Esslingen Factories, Wurtemberg. 
Weare indebted for our particulars to the Annales 
des Ponts et Chaussées for May, 1894. 





INDUSTRIAL NOTES, 

THE state of employment in the past month, as dis- 
closed by the Summary of Returns by the Labour De- 
partment of the Board of Trade, was not quite so good 
as in the previous month, but the difference was 
trifling. In the 110 trade unions furnishing the details, 
there was an aggregate of 433,276 members, of whom 
15,535, or 3.6 per cent., were unemployed. In the 
previous month the proportion was 3.4 per cent. At 
the same date last year the proportion was 4.9 per 
cent. in the 87 unions making returns, with an aggre- 
gate of 393,920 members. The ratio has been low 
all through this year, but it has begun to rise 
towards the point at which it stood in the beginning 
of December, 1895. The sign is not encouraging, from 
whatever cause the incident may have arisen, Of the 
total number of persons covered by the returns, it 
appears that in71 unions, with 284,673 members, under 
3 per cent. were idle. In 18 other unions, with 65,176 
members, the unemployed were from 3 to 5 per cent. 
In 10 unions, with 34,830 members, the unemployed 
were from 5 to 7 per cent. In 11 unions, with 48,427 
members, those out of work were over 7 per cent. 
of the total. The serious thing about the matter is 
that during a period of fairly good trade so large a 
number should be idle, although the actual per- 
centage is not great. On the other hand, the unions 
reporting are among the most skilful industries of the 
country. During no portion of the year has the propor- 
tion out of work fallen below 3 per cent. in the total of 
the several unions reporting, which represent only about 
500,000 out of 7,000,000 of adult workers. On this 
computation there would be something like 210,000 
adult workers out of employment, an army of unem- 





the lines are of 2 ft. 54 in. gauge, the longest branch 


ployed equal to a large standing army of trained sol- 
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persons are not constantly idle, but that a large pro- 
portion get some share of the employment in turn, and 
thus earn part wages while others are out of work in 
their stead. 

In the coal-mining industry employment was slightly 
better than it was a year ago at the same date. At 
pits representing the employment of 380,663 persons, 
the average time worked was 4.89 days per week, as 
compared with five full days in the previous month, 
and 4.80 days in the same month last year. In Durham 
and Northumberland the unemployed miners in the 
two large unions were only 1.2 per cent., as compared 
with 1.3 per cent. in the previous month, and 2.3 in 
the same month of last year. The more minute details 
of working disclose much variation in the time worked, 
Of the aggregate only 6 per cent. worked full time, 
24 days in the month ; 50 per cent. between 24 and 
20 days; 29.5 per cent. from 20 to 16 days; and 14.5 
per cent. under 16 days in the month. In Scotland 
the average time worked was 5.20 days per week ; in 
England and Wales 4. 86 days, and in Ireland 4.72 days. 
Further particulars show that the getting of house 
coal gave an average employment of 4.52 » Sal while 
for coal for other purposes the average time worked 
was from 5.03 to 5.45 days per week. Taking specific 
localities, the Lothians had the best of it by 5.69 days 

r week, South Wales 5.30, Durham 5.29 days, West 

cotland 5.25 days per week, and Cumberland 5.12 
days per week. All the other districts were under five 
days per week, though Fife was close up by 4.99 days 
per week, 

In the ironstone mining industry, employment con- 
tinued good—even better than in tke previous month. 
The number employed was 5 per cent. more than a 
year ago at the mines making returns, At the 125 
mines and open works from which returns were sent, 
the total number employed was 16,310, and the average 
time worked in the aggregate was 5.78 days per week ; 
at the same date last — it was 5,58 days per week. 
In Cleveland, Cumberland, Lancashire, Scotland, and 
Ireland, the average timew orked was over 5} days per 
week all through the month ; and in all the other dis- 
tricts the total time worked only fell a little short of 
that time. The number employed was larger by 719 
than a year ago. Thus in ironstone working employ- 
ment was good and steady, the men employed ine 
quite remarkable for the average time put in, con- 
sidering the nature of the employment and the locality 
of the majority of the mines, 

The pig iron industry improved somewhat in com- 
parison with the previous month, being considerably 
better than it was at the same period fast year. At 
the date of the returns the ironmasters reporting, had 
346 furnaces in blast, employing 22,240 persons, being 
29 more furnaces with 1641 more persons employed 
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than a year ago, and two more furnaces and 118 more 
men than in the month previous. At the steel works, 
employment was considerably better than a year ago, 
and also better than in the previous month, At the 
125 works making returns 35,278 persons were em- 
ployed, or 611 more than last month, and 5722 more 
than a year ago. There was a slight falling off at the 
puddling furnaces and rolling mills. The number em- 
ployed at 90 works was 17,781, or 280 less than a 
month ago, but 385 more than at the same period last 
year. In the tinplate trade there was also a falling 
off, from 311 mills to 306, at work. Of the 85 works 
making returns only 45 gave full employment. 

The engineering and kindred trades continue to be 
well employed generally, though the proportion of un- 
employed rose last month to 2.8 per cent., as com- 
pared with 2.4 per cent. in the previous month. But 
the percentage last year at the same date was 5.2, In 
the shipbuilding industries it was even worse, for the 
total out of work rose from 8.2 per cent. to 9.5 per 
cent. Last year, however, the proportion was 11.9 
per cent. 

In the buildiog and furnishing trades employment 
continues to be good, but in the former with a slight 
increase of unemployed from 1.1 per c:nt. to 1.3 per 
cent. Last year at the same date it was 1.6 per cent. 
In the furnishing trades only 1.2 per cent. were un- 
employed, as compared with 2.1 per cent. in the pre- 
vious month. In these trades there has been a long 
spell of good trade. 

In the printing trades, the condition on the whole has 
improved, though not in London or Scotland. The im- 
provement is still greater in the paper trades. 
glass trades are dull, 13.8 per cent. idle. In the 
leather trades there was aslight falling off; in the boot 
and shoe trades there was some improvement, but 
slack in some centres. In the clothing trades employ- 
ment was variable, but good in the principal centres. 
In the cotton industries the spioning branch was 
moderate, the weaving branch declining; in the 
woollen, worsted, and hosiery trades fairly good. 
There was a slight decline in the number employed at 


The | 


There was an increase under every head. After allow- | 


ing for deaths, and members run out of benefit, there 
was a net increase of 99 members. The report 
notifies that orders have recently been given out for 
several very large cargo steamers. The society is 
making advances to the sheet-iron workers to join the 
union. It is stated that a very large number of com- 
petent and able men are at work in this industry, but 
few of whom are in any union. By holding out the 
hand of fellowship, and bringing them into union, 
the society will be strengthened, and the men will be 
benefited. A vote of the entire body is to be taken 
| with respect to their admission. 


| 


| In so far as regards the state of trade in the several 


| districts of Lancashire the activity previously reported | playing the same game, which employers generally 
All departments are busy, — | like, of forcing men to belong to, or not to belong to, a 
he | union, 


remains intact. 
occupied, and new work continues to pour in. 
chief difficulty appears to be delivery, how to keep 
| pace with the requirements of customers, rather than 
| to get orders to assure full employment. 


a master clothiers pay more for the work, How 
ar this will really improve the system remains to be 
seen, 

The large strike of colliers in Durham, at the North 
Brancepeth Collieries, which has lasted for three 
months, and affected some 12,000 workers, was settled 
by agreement at a conference at the Miners’ Hal] 
Durham, last week, and the men have resumed work. 

The dispute at Lord Penrhyn’s slate quarries con: 
tinues, and there seems to be no indication of its end 
His lordship refuses to recognise the men’s committee, 
and he charges that committee with having defied the 
authority of the manager, and caused insubordination 
at the works. He states that he will not reopen the 





quarries while the committee exists. This is really 
dis. 


What is right in one case is right in another, 





The coal strike in France ended at the close of last 


The conces- | week, after lasting nine days. The agreement includes 


sion of the 2s. per week advance in two instalments of | an arrangement that none of those taking part in the 


| satisfy all grades. For example, the smiths’ strikers 


demanded a similar advance, to which the employers 


of the terms required, not, however, without some 


districts the men sought a similar advance. And now 
an unexpected development has taken place. The 
|larger employers in the Manchester, Salford, and 
other highly-paid districts complain of the lower rates 
paid elsewhere, and rather encourage the notion of 
levelling up to a uniform rate in all the competing 
districts, 





In the Wolverhampton district the iron and steel 





indications of a stiffening in prices. 
has been manifest in taking so important a step as an 
advance in the price of best iron, but the increasing 


temporary stoppages. Again, in a few of the outlying | 





industries continue to be active, and there have been | 
Some hesitancy | 


the docks and principal wharves, while agricultural demand points that way. Steel is more than ever in| 


labourers were fairly employed. 


There was a decrease in the number of fresh labour 
disputes, the total being 51, involving about 9000 
persons. In the previous month there were 90 dis- 
putes, involving 13,000 ; at the same date last year 66 
disputes, affecting 10,000 persons. Of the total, 15 
disputes were in the engineering and shipbuilding 
industries, 11 in the building trades, eight in the 
textile trades, five in the clothing trades, three in 
mining and quarrying industries, and three in miscel- 
laneous metal trades. One only took place in connec- | 
tion with dock and riverside labour, and five in various | 
other trades. A total of 48 old and new disputes were 
settled, involving about 7000 persons; of those 22 
disputes, affecting 4046 persons, ended in favour of 
the workers; 11, involving 1329, in favour of em- 
ployers ; and in seven, affecting 372, there was a com- 
promise. In eight other disputes, affecting about 
1000 workpeople, no definite particulars are known. 
The general result shows that the settlements effected 
indicate continued activity in trade. 

The changes in the rates of wages furnish a still 
stronger testimony as to industrial ‘activity. The 
changes afiected 134,000 persons ; of these 26,000 re- 
ceived increases in wages, and 108,000 sustained de- 
creases. Nevertheless the estimated average net result 
was equal to an advance of 14d. per week for all the 
persons affected. But for those enjoying the advance 
the increase was more material. About 18,000 en- 
gaged in the engineering industries enjoyed an ad- 
vance, with a prospective second advance; and 4000 
persons in the building trades got an advance. On 
the other hand, 100,000 coal-miners suffered a decrease 
under sliding scale arrangements, and about 7000 
blastfurnacemen also suffered a reduction. But the 
reductions were small. The methods of arrangement 
or settlement were as follows: Changes effected by 
strikes only affected 2500 workers; by the sliding 
scale, 108,000 workers ; by negotiation or conciliation, 
about 23,500 workers. The number of changes brought 
about by actual strikes was small in comparison with 
the others not so determined. The one noticeable 
thing in the aggregate is the large number of coal- 
miners suffering a reduction under the sliding scale 
arrangement, while in th» federation districts the 
rates are kept up at the old level of two years ago. 
This very fact indicates trouble at no distant date. 





The report of the Boilermakers and Iron Ship 
Builders explains the reason to some extent for the 
slackening off in this industry. In the first place, there 
was a dispute at Belfast, which increased the number 
of unemployed. This dispute has been settled. 


Secondly, trade was slack at Greenock and Port 
Glasgow, on the Clyde, and at West Hartlepool. But 
it is stated that an accession of orders has changed 
the condition of things, and consequently the men will 


|demand. Merchant bars have been a shade dearer. 

| The report of the Associated Blacksmiths states that 
| there was an increase of 10 in the number of unem- 
ployed, and of 30 in the number of those signing the 
vacant book. Notwithstanding this the report points 
out that there were ‘‘ four vacancies for good engine- 
smiths going a-begging.” This statement is surprising, 
or is it that the more skilled are required, and that the 


the latter, it ought to be a spur to talent and capacity. 
It is hinted also that the increase in the sick list is due 
to ‘‘malingering ”—a ‘‘ strong conviction ” is expressed 
that this is the case. The wages question is making 
advances ; in nearly all cases the concessions asked for 


the men were on the eve of coming out in one large 
firm. At Edinburgh and Leith the advance dated 
from October 7. In some instances the employers have 
dated the advance back, and paid up the difference. 

At Blackburn a dispute arose as to the rates to be | 
paid to the blacksmiths’ strikers at one of the large 
firms. The associated employers resented this, and 
took action, the decision being to close all the works 
to all the workers, affecting over 1000 hands. At the 
close of the week the matter was settled, but some 60 
of the strikers were suspended or dismissed. The final 
result is not at present known. 





The ironworkers at the Ebbw Vale Iron and Steel | 
Company’s works struck work at the beginning of the 
month for an advance in wages. The firm conceded an | 
advance of 10 per cent. ere the close of last week, and | 
the men resumed work, but with an agreement that in 
future there shall be a three months’ notice to termi- 
nate all engagements. 

The ironfounders at the various iron and steel works 
in the Sheffield district, having given notice of a demand 
for the reduction of working hours from 54 to 53 hours 
per week, resolved to strike unless the demand was 
conceded. The employers offered to reduce the hours 
as desired, if the men would forego the hour’s pay. 
This the men refused. Altogether about 700 men are 
involved in the dispute. The state of trade scarcely 
warrants the belief that the dispute will be of long 
duration, for all the works are busy, and the moulders 
are especially so. 

The ironworkers and steelworkers in Scotland have 
had some successful negotiations with the ironmasters | 
with respect to wages and other matters. The men 
asked for 74 per cent. advance in wages, and at a con- 
ference the employers agreed to the constitution of a 
board of conciliation and arbitration, and offered to 
submit the question of the proposed advance to the 
board so formed. 





The Jewish tailors at the East End of London seem 
to be in earnest in endeavouring to improve the condi- | 
tions under which the trade is carried on. The two 
sections of the sweated workers, the small masters and 





soon find employment. The total number in receipt of 
benefit was 6291, being an increase of 763 in the month. 





the workpeople, are co-operating so as to make the 


less skilled find a difficulty in getting employment? If | 


1s. each to the several of the engineering trades did not | strike shall be discharged. After the settlement about 
objected, and in some instances resisted. But the .. , 
threat to withdraw the other men led to a concession | strike, and have been for six or seven weeks, 


4000 of the men marched round the district singing 
songs in jubilation. 

A body of Belgian carpenters and joiners are on 
The 
London trades and the Parliamentary Committee 
recommend their case as one deserving the support of 
~ — trade unions. Collections are to be made 
or them. 





H.M.S. ‘‘ DIADEM.” 

H.M.S. Drapem, a first-class protected cruiser, 
being one of four at present under construction for the 
British Admiralty, was launched on Wednesday, the 
21st inst., by the Fairfield Shipbuilding and Engineering 
Company. Of the other three vessels of the Diadem 
class, one—the Andromeda—was laid down at Pem- 
broke Dockyard, and the remaining two—the Niobe* 
and Europe—were placed at Barrow and Clydebank 
respectively. Of these, the Diadem is the first of the 
class to be ready for launching, and some idea of the 
rate of progress which can be kept up at Fairfield may 
be formed from the fact that only 36 working weeks 
have elapsed since the construction was commenced, 
the first frame having been turned on January 23 of 
this year. This is all the more remarkable when it 
is borne in mind that, apart from her immense 
size and intricate construction, the Diadem is 
a ‘‘sheathed” ship, and is also fitted before 
launching with her armour casemates on board. Her 


| dimensions are: Length over all, 462 ft. 6 in.; be- 


are being granted without a strike, though at Dundee | 


tween perpendiculars, 435 ft.; breadth extreme, 69 ft.; 
displacement, 11,000 tons. The hull is built generally | 
of Siemens-Martin steel, all tested to Admiralty re- 
quirements, and her construction is that usually 
adopted by the Admiralty warships. She has a 
double bottom extending the full length of the machi- 
nery and boiler spaces, and before and abaft these 
limits, the steel water-tight magazines, &c., flats prac- 


| tically continue the double bottom right to the ends of 





the vessel. Under and immediately above the pro- 
tected deck for the length of the boiler space, side com- 
partments are formed by longitudinal bulkheads for the 
stowage of coal, and these, with the cross-bunkers, 
form a complete protection to the boilers. The coal 
capacity at normal draught is 1000 tons, but provision 


| has been made for carrying about twice that quantity 


if occasion should require. The hull is subdivided 
into a very large number of water-tight compartments 
by longitudinal and transverse water-tight bulkheads, 
which serve to strengthen the vessel and to render her, 
in the greatest practicable degree, unsinkable in case 
of the shell being penetrated by shot below the water 
line. Openings have been cut in these bulkheads only 
where absolutely necessary, and in such cases water- 
tight doors are fitted, all arranged to work both at 
the door and by gearing from the main deck. 

The stem, sternpost, and shaft brackets are made of 
phosphor-bronze, as usual in sheathed vessels. Thestem 
is of the ordinary ram form, and is strongly supported by 
the framework of the vessel, the protective deck being 
carried down to the ram and efficiently connected to 
the stem. The rudder, which is of the balanced form, 
is a casting of phosphor-bronze plated with naval brass, 
and is controlled by Harfield’s patent compensatin; 


| gear, in addition to the steam steering engines, all o' 
which are arranged below the protective deck. 


The hull of the vessel all below and up to about 6 ft. 
above the load-water line is sheathed with teak plank- 
ing, having a thickness of 44 in. on the inside strakes, 
and covered with copper sheets. Bilge keels are also 
fitted for about one-half the vessel’s length amidships, 
in order to prevent rolling and to secure a steady gun 


| platform at sea. 


The protective deck, which extends all fore and aft, 
is of a curved form in section, ranges in thickness from 
4 in, to 2} in. and covers the whole of the machinery, 
boilers, and magazines. A conning tower, formed of 
Harveyed steel, is placed forward, and fitted up with 


* See also ENGINEERING, vol, Ixi., pages 776 and 831, 
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apparatus for controlling the steering gear, and direct- 
ing operations while in action. The connections from 
the steering standards, &c., in the conning tower are 
all protected by a thick steel tube extending down to 
the protective deck. A director tower is also fitted 
aft for firing the torpedoes, and navigating bridges are 
arranged both forward and aft, the after one being 
raised to an extra height in this vessel in order to secure 
a sight over all the other deck erections and fittings. 

The armament of the vessel will consist of four 6-in. 
quick-firing guns with shields on the upper deck, 
twelve 6-in. quick-firing guns fitted in armour case- 
mates of Harveyed steel on main deck, sixteen 12- 
pounders, and a large number of smaller and machine 

ns, while she will have two torpedo tubes discharg- 
ing below water forward and one above water through 
the stern. All the armour casemates have been sup- 
plied by Messrs. William Beardmore and Co., Park- 
head Steel Works. 

The magazines and shell-rooms for stowing ammu- 
nition are of large capacity and are conveniently 
situated for working the quick-firing guns, special 
gear being supplied for manipulating the ammunition, 
including electric motors for hoisting the shot from 
the magazine platforms up to the guns through tubes 
of thick forged steel. The ventilating and draining 
arrangements are all on the usual elaborate scale 
observed in British war vessels. The accommodation 
includes a suite of apartments for an admiral, and is 
fitted complete for a complement of about 700 officers 
and men. 

The Diadem is rigged with two masts, each fitted 
with a platform for operating electric search-lights 
and all the usual signalling yards and appliances. She 
will carry a complete suit of steadying sails. She has 
also four funnels, which will give her an appearance 
somewhat similar to H.M.S. Powerful. An installa- 
tion of electric light is fitted to all parts of the vessel 
on the most approved principle, and includes six search- 
light projectors, two on each of the bridges and one 
in each mast top. One of Napier’s powerful windlass 
aud capstan arrangements is provided forward for 
working the cables, and a steam warping capstan by 
the same makers is also fitted at the after end. A 
refrigerating plant and cold chambers for provisions, 
&c., are also provided in this vessel. 

The propelling machinery will consist of two sets 
of triple-expansion engines fitted in two water-tight 
compartments ; each set will have four inverted 
cylinders working on four cranks. The high-pressure 
cylinder is 34 in. in diameter, the intermediate-pres- 
sure cylinder is 554 in. in diameter, and each of the 
low-pressure cylinders 64 in. in diameter, all adapted 
fora stroke of 4 ft. The cylinder covers are of cast 
steel, and the pistons, of conical shape, are also of cast 
steel. The high-pressure and intermediate-pressure 
cylinders are each fitted with a piston valve, and 
the low-pressure cylinders are each fitted with a 
double-ported slide valve with a relieving ring at the 
back, all the valves being worked by the usual double 
eccentric and link motion gear. The reversing is 
effected by means of double-cylinder steam engines, 
with gear of the all-round type, hand gear also being 
fitted. The soleplates are of cast steel, and the cy- 
linders are supported by cast-iron columns at the back 
and forged steel columns at the front. The crank- 
shafts are solid double-throw, and made interchange- 
able, and, together with the thrust and propeller 
shafts, are of steel and bored hollow. Each of the 
propellers has a boss of gun-metal, fitted with three 
adjustable blades of manganese bronze, and con- 
structed to work inwards, 

The main condensers are placed at the back of the 
engines, constructed of cast brass, and of oval form, and 
fitted with brass tubes gin. in diameter, the condensing 
water being supplied by four centrifugal pumps of 
gun-metal, each fitted with independent engines. The 
auxiliary condensers, one in each engine-room, are of 
cast brass, with separate centrifugal pumps and engines. 
These condensers take all the exhausts from the small 
engines about the ship. The feed, fire and bilge, and 
hot-well pumps are all separate from, and independent 
of, the main engines, the feed pumps being arranged 
in the boiler-rooms, the others in the engine-rooms. 

Steam will be supplied by an installation of 30 water- 
tube boilers of the Belleville type, arranged in four 
groups, each group fitted in a water-tight compart- 
ment ; they are designed to work at 300 Ib. pressure, 
reducing valves being fitted to reduce the steam pres- 
sure to 250 Ib. at the engines, Air-compressing steam 
engines are fitted in each stokehold to supply air to 
the furnaces, and the necessary air for ventilation will 
be delivered by eight large fans. Fans will also be 

tted for engine-room and ship ventilation. The ship 
will in all respects be complete with every modern im- 
eran and will form a valuable addition to Her 

jesty’s Navy. It is expected that with the power 
Provided the vessel will attain a speed of 20} knots 
under ordinary conditions. 





. A Cusan Dry Docx.—The Spanish Government is 
inviting tenders for the construction of a floating dry 
dock at Havana, 





WATER SUPPLY OF LEEDS. 


THE Leeds Town Council has decided to apply to 
Parliament next session for powers to acquire lands in 
the Washburn Valley for the construction of one or 
more storage reservoirs ; also for the purchase of such 
other lands as may be requisite for the purpose of 
preventing the fouling or pollution of the existing and 
intended reservoirs and streams in the Washburn 
Valley ; also to acquire lands at Alcoats Hill, Pudsey, 
for the purpose of a service reservoir, and to construct 
the same ; also to lay lines of pipes between the exist- 
ing and intended reservoirs in the Washburn Valley, 
and existing and intended reservoirsat Moortown, Hare- 
hills, and Alcoats Hill, Pudsey ; and also to acquire 
lands at Tinshill, Adel-cum-Eccup, for the purpose of 
additional filter-beds. The Washburn Valley works, pre- 
sent and prospective, are the outcome of a report made 
by Mr. Filliter, the then water works engineer of 
Leeds, in 1866. The water consumption of Leeds in 
that year was 4,500,000 gallons per day. Mr. Filliter’s 
report showed that the available water supply of the 
Washburn Valley would be 20,000,000 gallons per day, 
and he estimated that this quantity would be required 
for the daily consumption of Leeds by 1900. 

Subsequent events have proved that Mr. Filliter’s 
consumption estimate was an accurate forecast, the 
present water consumption of Leeds being 15,000,000 
gallons per day, while the consumption is increasing 
at the rate of 1,000,000 gallons per day per annum, 
It is estimated that towns on the east coast should 
make provision for a 200 days’ water supply, and those 
on the west coast for 160 days’ water supply. The 
Leeds Town Council considers that Leeds, being 
centrally situated, should provide for 180 days’ con- 
sumption. The provision at present made is for 156 
days’ supply ; but if no more reservoirs are built, the 
provision will be reduced by 1900 to about 122 days’ 
supply. Itis now estimated that if the supplies of the 
Washburn Valley are fully utilised they will amount to 
32,000,000 gallons per day ; and upon the basis of 180 
days’ provision, the aggregate capacity of the reser- 
voirs provided for storing Washburn water should be 
5,760,000,000 gallons. The storage capacity at present 
existing is 3,907,000,000 gallons, so that further pro- 
vision has now to be made to the extent of 1,853,000,000 
gallons. 

During the past year the water works committee of 
the Leeds Town Council has been compelled to pro- 
vide further pumping machinery at Headingley for the 
high level. In considering this question, it was found 
that half Leeds lies above the level of the Washburn 
gravitating scheme; and further, that the area for 
gravitating the supply has been largely built over, so 
that the annual increased cost of pumping will become 
much greater. Upon this hypothesis the borough 
water works engineer has suggested that new reser- 
voirs should be at once undertaken in the a 
reaches of the Washburn Valley. The engineer has 
advised the committee not to deal with the Headingley 
pumping station on the basis of permanent works, but 
rather to make provision for the shortest term of 
years during which new high-level reservoirs could be 
constructed and pipe lines laid to supersede pumping. 
The committee has approved the views of the engi- 
neer, as the only additional work required to be done 
to abolish pumping for ever is the laying of some 
three miles of pipe line at a cost of about 14,000/., 
while the cost of pumping on the day of its discon- 
tinuance is likely to be about 5000/. per annum. The 
works now contemplated will involve an outlay of 
650,000/. ; this expenditure will be spread over a term 
of 10 years, and it is estimated that the growth of 
consumption and the economies likely to be realised 
by the discontinuance of pumping will fully provide 
for the interest which will accrue upon the additional 
capital which will have to be provided. 





BACTERIA AND THEIR IMPORTANCE IN 
THE HOUSEHOLD OF NATURE.* 
By H. Atrrep RoEcu.ine.t 


Introductory Remarks.—In my survey of bacterial life 
and its influence, I shall have no time to deal minutely 
with all the important questions that present themselves 
to one’s mind, when viewing, as it were, from the summit 
of a mountain the scenery that surrounds us ; such a task 
would be an utter impossibility in the narrow frame of a 
single paper. I shall, therefore, only be able to show you 
this bacterial world in outline, throwing now and again 
some strong side-lights into a particular subject as we pass 
its immediate surroundings, those special objects havin 
@ particular interest to me as a sanitary engineer. I will 
also endeavour not to weary you with a host of technical 
details, as they might only obscure the general view, and 
belong, properly speaking, to a close study of this subject. 

Size of Bacteria.—Before commencing my view I shall 
have to give a few general data, without which the 
following remarks might not be fully understood. 





* Abstract of a paper read before the Leicester Literary 
and Philosophical Society. 

+ The lecture was illustrated by a large number of 
lantern slides, and two microscopes had been kindly lent 
by Dr. Coles and Mr. Jones, 





Let me first deal with the dimensions of bacteria. 
Speaking generally it might be said that they vary from 
about 0.0005 to 0.05 millimetre (1 millimetre = 0.03937 in. 
or, say, one-bwenty-fifth part of an inch) in length or dia- 
meter, as the case may be. A German professor of botany, 
De. Cohn, has calculated that the bacterium termo has 
a weight of 0.000000001571 milligramme, or that 636 
milliards of bacteria weigh 1 gramme, or 636,000 milliards 
a kilogramme or 2.2046 lb. The dimensions of these 
very minute beings are — better described by Pro- 
fessor hoe | Frankland when he remarks that a common 
length of these organisms is the one-bwenty-thousandth 
part of an inch, a figure which will be more clearly under- 
stood when I say that ordinary persons would not be 
able to distinguish much beyond the one-thirty-second 
part of an inch. One square inch would accommodats 
400 millions of bacteria in a single layer, hence a — 
tion 100 times as great as that of London could settle 
comfortably on so small an area without any fear of com- 
plaints from overcrowding. Of course, each individual 
would not then have 3 acres and a cow, a vision of future 
bliss held by some politicians before the labouring man’s 
eye, but only the one four hundred millionth part of a 
square inch, but this, so far as we know at present, would 
be quite sufficient for a citizen of the commonwealth of 
micro-organisms. 

Some Historical Notes.—Our knowledge of the existence 
of bacteria is, comparatively speaking, a very young one. 
It is difficult to say when these micro-organisms were seen 
for the first time, but probably Leeuwenhoek, the great 
philosopher and scientist, who lived about 200 years ago, 
was the first to set eyes upon them in 1680. After him 
not much use was made of his discovery, and little pro- 
gress was made in the study of bacteria for some consider- 
able time, which is peed due to the more speculative 
tendency of natural philosophy in those days, which 
almost completely neglected scientific observation over 
philosophical considerations. Thus it came that bacteria 
were lost sight of until the second half of last century, 
when their study was taken up again in connection with 
the theory of equivocal generation, according to which 
living beings were supposed to spring from non-living or 
dead matter in the process of putrefaction. 

It is, of course, well known that ib was a common 
belief in former days that living beings, such as flies, 
worms, caterpillars, vermin, &c., arose from dead and 
putrefying substances. Aristoteles assumed that frogs, 
toads, and the like were created through equivocal gene- 
ration. As the knowledge of Nature’s processes became 
more and more understood, the beings which were sup- 
posed to spring to life in this fashion became smaller and 
smaller in size, until at last the supporters of this theory 
clung to the bacteria in proof of their cherished belief. 

In the battle which raged around this question the 
greatest naturalists of all countries of the last 100 years 
took part, either supporting or opposing it with more or 
less fierceness, and, without claiming special selection, 
I might mention such names as Buffon, Lavoisier, and 
Gay Lussac in France, Swammerdam in Holland, Redi 
and Spallanzi in Italy, Schwann Schulze and Helmholtz 
in Germany, and Needham and Tyndall in this country. 

This strife lasted to the middle of the present century, 
when in the fifties the French savant M. Pasteur, whose 
loss we lamented last year, established conclusive proof 
through his phenomenal investigations that equivocal 
generation was not one of the laws of nature. Pasteur’s 
experiments are so well known that they do not require 
description at this point, 

In connection with these investigations Pasteur was 
able to show that several, up to that time, but imperfectly 
understood processes, such as the process of alcoholic 
fermentation, of putrefaction, and the like were brought 
about through the agency of bacteria or organisms closely 
related to them. It is true that former investigators 
had already recognised the presence of bacteria in the 
process of fermentation, and had concluded that they 
were caused by these micro-organisms, but they had not 
been able to support their opinions by positive proof. 
Just about the same time Liebig, the great German 
chemist, had maintained that alcoholic fermentation and 
putrefaction were produced by molecular movements in 
fermentable substances. According to him the appearance 
of bacteria in these —— was quite immaterial to its 
commencement and progress, their presence was quite 
accidental, and though they might flourish in decomposing 
matter, they would never be able either to produce fermen- 
tation or to maintain ib, 

Pasteur’s investigations disproved Liebig’s theories, 
and his subsequent researches have strengthened and 
further extended his doctrine of alcoholic fermentation 
and putrefaction through bacteria both in a scientific as 
well asin a practical direction. 

It was not long before Pasteur’s labours and results 
exercised a powerful influence upon the imagination of 
the medical profession. The idea that some diseases 
resembled somewhat closely the process of fermentation 
had long been formed, and Pasteur’s researches into the 
theory of equivocal generation, alcoholic fermentation and 
putrefaction caused the first investigations into the rela- 
tions between bacteria and disease. Pasteur at this time 
did not occupy himself with medical questions, and it 
cannot be said that these first investigations were very 
fruitful in their results. Although after a few years 
bacteria or similar a were found in a great 
— bef i yet t oe ar mosigone did not find 
gene nowledgment, and to-day, and very proper! 
too, most of them have been found to be cnenenin, sitio 

o have put bacterial research in medicine into the 
right channel is the undoubted merit of Robert Koch, 
Besides a great number of important scientific discoveries 
which he has made, Koch has, by the establishment of 
simple and certain methods of working, placed bacterio- 
logical science on a firm and safe footing. The former 
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methods chiefly introduced by Pasteur only give correct 
results in the hands of very exact and critically thinkin 
workers, and this perhaps explains the many errors o 

revious years. och’s methods are much easier to 

earn, simpler to use, and in their results more reliable, 
and for these reasons they are to-day almost universally 
adopted even by Pasteur’s disciples. 

us it is Koch’s merit that it has become possible in a 

comparatively short time to establish for some important 
diseases convincing proof that they are caused through 
the entrance of certain bacteria into the human body. It 
is well known now that such diseases as tuberculosis, 
cholera, diphtheria, enteric fever, and, in fact, ae | all 
zymotic and infectious diseases in man are produ b 
micro-organisms, and that some diseases in animals, suc 
as anthrax, swine fever, &c., are likewise caused by germs. 
But I think I ought at once to point out that not all 
diseases are produced by microbes, as some may have 
thought when new discoveries in medicine succeeded each 
other in quick succession, just as little as it is possible for 
all bacteria to produce disease. Oa the contrary, the 
number of bacteria that have pronounced disease-exciting 
properties is exceedingly small. 

In politics it is a well-re ised principle that smaller 
states owe, to some extent, their existence to the favours 
of their larger neighbours, a principle that is just now 
somewhat vividly forced to the front in South Africa. It 
ill becomes a small state to quarrel with its powerful 
neighbour, as the latter may successfully check its growth 
and development for years. In science asomewhat similar 
state may frequently be observed, and in the case of 
bacteriology the powerful neighbours under whose friendly 
protection it has grown so far are botany, medicine, and 
chemistry. To these three it owes in a large measure its 
present position both in the scientific and unscientific 
world, and if we look round we find engaged in its re- 
searches botanists, medical men, and chemists, as well as 
brewers, agriculturists, veterinary surgeons, and mer- 
chante. How long this dependence of bacteriology on its 
powerful friends will last is, at the present time, a matter 
of mere speculation, but I believe I can see already signs 
that in future it will establish itself an independent king- 
dom in which chemistry will play a chief réle. 

In passing, I might just remark, as showing the present 
importance of bacteriology, that pure cultivations of 
micro-organisms have for some time past actually become 
articles of commerce. In much the same way as a chemist 
has been in the habit of procuring pure and inaccessible 
chemicals from some firms, so can now pure cultivations 
of pathogenic and other bacteria be purchased at cata- 
logue prices, to the great convenience of the student of 
bacteriology. 

The Origin of Micro-Organisms.—It cannot be here the 
place to indulge in speculative considerations as to how 
the first micro-organism saw the light of this world, as I 
think you will agree with me this must for ever remain 
shrouded in mystery. But it is perhaps this very con- 
sideration which has for centuries past exercised a most 
powerful influence upon the imagination of human beings 
in general, and it can, therefore, perhaps, not be surpris- 
ing to find that many theories have at one time or another 
been advanced, with a view to explain what cannot be 
explained, some of which were as mysterious as that 
which professedly they tried to unravel. Let me quote 
Professor Huxley’s ever memorable words on this point: 
**If id were given me to look beyond the abyss of geo- 
logically recorded time to the still more remote period 
when the earth was passing through physical and chemical 
conditions which it can no more see again than a man 
can recall his infancy, I should expect to be a witness of 
the evolution of living protoplasm from not living 
matter. I should expect to see it appear under forms of 
great simplicity endowed, like existing fungi, with the 
power of determining the formation of new protoplasm 
from such matters as ammonium carbonates, oxalates 
and tartarates, alkaline and earthy phosphates, and water 
without the aid of light. That is the expectation to 
which analogical reasoning leads me; but I beg you to 
recollect that I have no right to call my opinion anything 
but an act of philosophical faith.” 

It is now almost universally held that William Harvey’s 
great word ‘‘Omne vivum ex ovo” is as true for lowly 
plants as it is true for large animals ; but as to the way 
in which the first plant originated, whether by creation 
or spontaneous generation, men of science will, as already 
atated, only be able to form conjectures. 

I ought to say a word or two at this point concerning a 
new theory, which has been called the theory of “ pleo- 
morphism,” and which has created some sensation. It is 
maintained in this theory ‘‘ that under certain conditions 
the ordinary mould fungus will give rise to moving germs 
of extraordinary minuteness, that these germs are capable 
of developing into bacteria, into yeasts, and finally again 
into the mould fungus. When microbes are found in the 
blood or organs in certain diseases the authors of this 
theory are satisfied that the oy of the common mould 
germinate in the human body; that these spores first 
swarm as microbes, but undvr suitable culture may be 
nourished into different species of moulds. However, the 
opponents of this theory maintain that unprejudiced 
research has not given the slightest proof that microbes 
stand in any connection with the development of yeasts, 
moulds, or other fungi,” and as Cohn has stated they 
always originate, as far as we know at present, from 
spores, &c., of the same kind. Although it has been 
stated, and evidently on substantial ground, that modifi- 
cation and ch of functi be brought about in 





ma: 
micro-organisms by educational mo ay it has never yet 
been possible to produce convincing proof that a perfectly 
harmless micro-organism had been converted into a patho- 
genic one. 
Some Remarks on the General Properties of Microbes.— 
All bacteria have two principal parts, a cell-wall or 


| limiting membrane and its semi-fluid contents—proto- 
ee The cell-wall is composed of cellulose, a carbo- 

ydrate, and the protoplasm varies somewhat in its 
chemical composition, as in some microbes this complex 
substance is devoid of sulphur and phosphorus, whereas 
in others both these elements are present. The form of 
the cell varies considerably from round to elliptical, 
cylindrical, &c. 

Bacteria possess an extraordinary power of multipli- 
cation. An interesting calculation of Professor Cohn 
will illustrate this point. He observed ‘‘that it would 
take two hours for two living organisms proceeding from 
segmentation in certain bacteria to attain the dimensions 
of the parent, and in their turn to multiply. Hence in 
three days the progeny of a single specimen if unham- 
pered would number 4772 billions. As it is about a 
thousandth part of a millimetre in breadth and two in 
length, and as its density is about the same as that of 
water, 536 millions would be required to make the weight 
of amilligramme. It is then easy to calculate that the 
offspring of a single specimen would in 24 hours only 
weigh the one-fiftieth part of a milligramme, but that at 
the end of three days it would weigh 7500 tons,” 

In the presence of such figures the mind becomes dazed, 
and it is indeed fortunate for us that owing to a limited 
supply of food the fierce struggle for existence resulting 
in the survival of the fittest, and other causes, this 
astounding rate of reproduction is kept in bounds. 

The process of reproduction is, generally speaking, a 
very simple one, and takes place under favourable con- 
ditions with extreme rapidity. The spherical micrococci 
merely becomes contracted by a waist, which assuming 
more and more fashionable proportions, even for divided 
skirts, results in the formation of two distinct beings from 
the original one. In the case of the bacillus the propaga- 
tion is very similar, the division taking place transversely 
to its length. Ib is said, for instance, that the bacillus 
subtilis divides in this way every half-hour. Bacilli, 
however, are in some cases capable of another mode of 
propagation. In their interior there appears a round or 
oval body called the spore, and when this is ripe the fila- 
ment disintegrates and gradually disappears. Owing to 
their enormous powers of resisting destruction, these 
spores are of the greatest importance in the propagation of 
some micro-organisms, and in fact spores are the hardiest 
forms of living matter which science has yet revealed. 

Classification of Microbes.—Many attempts have been 
made to establish a proper classification of bacteria, but 
I am afraid we shall have to wait some time longer, and 
until farther light bas been thrown upon this world of 
lowly beings, before a sound system of classification can 
be adopted, and for this reason I will not trouble you to- 
night with the various systems of classification that have 
from time to time bsen suggested. 

The Identification of Micro-Organisms.—I regret to say 
concerning this subject a great deal of uncertainty still 
exists at the present time, if not actual confusion, and it 
would be idle to deal in this lecture in detail with it. 

Those who have followed the discoveries of the various 
germs, especially the pathogenic forms, will only too well 
remember that at first in many cases mere morphological 
tests were thought to be all that was required. Gradu- 
ally, however, germs were found which were very much 
like certain pathogenic forms, and in order to distinguish 
the true from the false, chemical tests became necessary, 
and finally in order to prove the pathogeneity of specific 
germs it became necessary to observe their effects upon 
animals by injecting them into the latter. Thus what at 
first seemed to be a comparatively easy matter has gradu- 
ally increased in difficulty, and I am afraid that there are 
plenty of signs that the end of these difficulties has not 
yet been reached. I will give you an instance of the 
great difficulties attached to the identification of the 
typhoid bacillus in sewage. 

{essrs. Laws and Andrewes were asked some time ago 
by the London County Council to investigate the contents 
of sewer air, and in the course of these researches they 
found it necessary to hunt for the bacillus typhosus in 
sewage. 

After trying in vain for some time to catch this inhabi- 
tant of sewage, they became oppressed by a sense of the 
mathematical improbability of ever finding it in general 
London sewage. They therefore decided to try the 
Eastern Fever Hospital at Homerton. They arranged 
with the medical superintendent to discontinue disinfect- 
ing the typhoid stools for 48 hours, and at the end of 
this period they took samples of the sewage from the 
drain of the typhoid fever block after it had been joined 
by the drain from the scarlet fever block, and before it 
leaves the hospital grounds. Unfortunately, the day was 
rather wet, and the sewage, besides being considerably di- 
luted, contained a large quantity of soapsuds. This sample 
they examined with the greatest care, and subjected it to 
all the various tests, with this result, that in the end they 
found two colonies which they regarded as colonies of the 
typhoid bacillus, or at least as absolutely indistinguishable 
from that organism. On the second occasion they ex- 
amined the sewage from the sewer a quarter of a mile below 
the hospital, but were not able to discover a single colony 
of the typhoid bacillus in it. Therefore, in all the London 
sewage, which now daily amounts to about 200 million 

allons, Messrs. Laws and Andrewes, in spite of all their 

t efforts, were only able to find two solitary colonies of 
the typhoid bacillus, and yet if our surmises are correct 
the sewage of the Eastern Fever Hospital must have been 
teeming with these germs at the very time the sample was 
taken, as there were 40 cases of typhoid in the block set 
apart for that disease, many being acute cases suffering 
from diarrhcea. By way of explanation I might mention 
that it has been calculated, that the dejecta of a grown- 
> male in a fresh condition contain from 30,000 million to 
40,000 million germs, and that the typhoid bacillus is 





nearly always found in typhoid stools, 





To give you an idea of the quantity of London sewage 
in 24 hours, let me take an area of 150 acres, which is 
about equal to the whole built-upon portion of the old 
borough of Leicester. Imagine round this area a wall of 
brickwork or iron, so as to transform it into a tank, and 
then allow the London sewage to be poured into it. One 
day’s flow would fill it 6 fv. deep all over, the bottom 
being taken for the purpose of our argument quite level ; 
a week’s flow would make a sewage depth of about 42 ft.” 
which is about the height of an average house. This wili 
give you some idea of the enormous quantities of sew 
_ have daily to be dealt with at the London main out- 

alls. 

Alcoholic Fermentation.—It would lead too far to deal 
with this subject in particular, but I would only mention 
that if the practics of the operation is old, its science ig 
relatively modern, and is the outcome of a series of dis- 
coveries, amongst which those of M. Pasteur occupy a 
most prominent position. The very recent researches of 
Christian Hansen, of Copenhagen, prove conclusively 
that it is not only necessary to employ yeast free from 
other organisms, but that for every particular kind of 
beer a particular kind of yeast must be employed and no 
other. Based upon these investigations, the pure cultiva- 
tion of yeast for brewing purpores on a commercial scale 
was started some years ago, and some special laboratories 
have now been established for this purpose on the Con- 
tinent. These yeasts can be divided into two great classes 
for practical purposes, viz., into top fermentation and 
bottom fermentation yeasts, according as they grow upon 
the surface or at the bottom of the liquid in which hey 
are inducing alcoholic fermentation. Top fermentation 
yeasts are chiefly used in the brewing of English, Scotch, 
and North German beers, whilet bottom fermentation 
yeasts are used in the brewing of South German and 
Austrian ales. 

From a return issued in 1892, I take that at that time 
131 breweries in all parts of the world, with the exception 
of this country, were using bottom fermentation, and only 
18 top fermentation. At that time, too, there were seven 
distilleries and pressed yeast manufactories in various 
countries in existence, 

One word about the vinegar organism. It has been 
said that of all living beings only man has a decided 
taste for alcohol. This is true with one exception, the 
vinegar organism, called by Pasteur mycoderma aceti. 
This lowly being has a capacity for alcohol that far ex- 
ceeds that of the most confirmed drunkard. It takes u 
its abode in alcoholic liquids of moderate strength, “a 
multiplying at a very rapid rate, consumes the alcohol 
and transforms it into that exceedingly sour substance 
known as acetic acid or vinegar. ‘* This organism is not, 
however, an indiscriminating dipsomaniac, grasping reck- 
lessly at anything which is alcoholic, but, on the contrary, 
refuses absolutely to have anything to do with spirituous 
liquids which are above a certain strength, viz., anything 
containing much above 10 per cent. of alcohol. That 
the wisdom of such an aversion to the stronger alcoholic 
drinks could be developed in mankind were, indeed, a 
consummation devoutly to be hoped !” 


(To be continued ) 








Russia IN NortHERN ASIA: THE TRANS-SIBERIAN 
Raitway.—Lord Salisbury is reported to have come to an 
understanding with the Czar, during the recent visit of 
His Majesty to Balmoral, with respect to the route to be 
taken by the final section of the Trans-Siberian Railway. 
The original object of this vasp undertaking was to 
establish communication between St. Petersburg and 
Viadivostock. The whole of the line from Tchelia- 
binsk to Vladivostock is 6858 versts, and the line is 
now in working from St. Petersburg to the Yenisei, 
a distance of 4610 versts. The main object of the 
Russian Government, in establishing this great Trans- 
Siberian line, was to acquire a better hold upon Northern 
Asia. This better hold once obtained, it would not be at 
all a matter of difficulty for Russia to absorb Thibet, and 
possibly even China. At present, however, all that 
Russia is openly aiming at is to secure a better shelter 
for her ships of war in the extreme East than that afforded 
by Vladivostock. Lord Salisbury appears to have been 
sounded by the Czar as to whether the English would 
offer any objection to the line being carried through Man- 
churia, and it seems that Lord Salisbury regarded the 
matter as one of Hobson’s choice, that is, that there 
was nothing for it but to agree to the proposals made to 
him. The Russian Government has also been negotiating 
with the Chinese authorities upon the subject, and the 
Cabinet of Pekin has authorised Russia to carry the line 
across northern Manchuria, reserving to itself the nominal 
right of purchasing it after 30 years. The Chinese autho- 
rities have, however, plucked up sufficient courage to refuse 
| a passage for a branch of the line through southern Man- 
churia. There are now 70,000 men employed upon the great 
| Siberian line, and the Russian Treasury proposes to de- 
| vote this year 82,248,170 roubles to the further prosecu- 
tion of the works. In the second part of ‘‘ Robinson 
| Crusoe,” published nearly 200 years since, Daniel Defoe 
| hinted at the ease with which Russia might absorb Chins. 
|The Celestial Empire has contrived to exist all the 
| while since, and but for the fact that Russia, like 
Alexander the Great, is probably sighing for more worlds 
to conquer, it might probably remain undisturbed for 
| a considerable further period. Events appear, however, 
| to be thickening in the current history 0 China. The 
| uselessness of the Chinese army and navy was 80 conclu- 
|sively demonstrated during the recent Chino Japanese 
war that there appears now to be every possibility of a 
| further extension of Russian domination in Asia. Japan 
| may, at the same time, have a word or two to ssy on the 
| subject. 
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Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
mber of views given in the Specification Drawings is stated 
ae cae where none are mentioned, the Specification is 
illustrated. 
where inventions are communtcated from abroad, the Names, 
dec., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent O, 
Fale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 
The date of the advertisement of the ope pec of a complete 
ification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the adverti. et aS 2 a te specification, 
ve notice at the Patent O, opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


19,162. L. B. Bethell, Epsom, Surrey. Improved 
Plough. (2 Figs.) October 12, 1895.— This invention relates to 
a plough propelled by an oil engine, and constituting a self 
contained oil engine plough. The improved plough is provided 
with two-way turn-furrows and coulters, also with a steering 
wheel and reversing gear, so that it will not be necessary to turn 
the plough at the end of the lands, one turn-furrow being raised 
and the reverse ore lowered into place. It will be supported on 
three or four wheels. A is a beam carrying at each end a turn- 
furrow or share B and a coulter O, or there may be more than one 
turn-furrow and coulter at each end of the beam. The beam A is 
cipable of movement upon the centre D in the usual maoner, 80 
as to bring either end of the plough into the working position as 
required. E, E represents the oil engine, comprising two cylin- 
ders, the piston-rods F, F of which drive the cranked shaft G. 
From the shaft G is driven the shaft of a pinion H either directly 
or through the intermediation of the bevel wheelsI, J, K, accord- 
ing to the position of a clutch L, that is to say, when the wheel J 
does not gear with both the wheels I and K, the shaft H rotates io 
the same direction as the shaft G; while when the wheel J is 
























































caused by means of the clutch L to ~~ with the wheels I and K, 
the shaft H rotates in the reverse direction to the shaftG. The 
direction of driving can thus be reversed without reversing 
the engine. The pinion H gears with a wheel M, the shaft 
of which passes through the frame of the plough, and 
carries at its other end a pinion N which gears with a wheel P 
fixed to the driving wheel Q of the plough. At the other 
side of the plough are two supporting wheels R, R, mounted 
80 that they can swivel on vertical axes S,S. These wheels R, R 
are carried on forks T, T having vertical slots U, U to admit of 
vertical adjustment, and they can be steered from either end of 
the ape by means of the handwheels V, V. These hand- 
wheels are at the ends of a shaft W, having worms X, X which 
gear with wormwheels Y, Y on the axes S, S, so that when either 
of the handwheels V is rotated the wheels R, Rare correspondingly 
steered to one side or the other. Z is a longitudinal rod, fitted 
ateach end with a handle a and connected with a lever b which 
controls the engine power. The engine can thus be readily 
regulated from either end of the plough. c is an oil tank or reser- 
voir. The plough can be driven and steered from either end. 
(Accepted September 16, 1896). 


ELECTRICAL APPARATUS. 


19,245. R. Wood, London. Dynamo Electric Gene- 
rators and Motors. [1 Fig.] October 14, 1895.—The figure 
illustrates diagrammatically the application of this invention to a 
bipolar generator. A is the armature core, revolving about the 
centre Q. The metal segments of the commutator are numbered 
1 to 16 arranged in a circle round Q with insulation M between 
them, E indicates the extensions of the segments by which the 
segments are connected to the armature coilsC. P indicates the 
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positive and B is the negative main brush, and p, 0 are the corre- 
ending subsidiary brushes, 7 is the auxiliary pole piece for the 

| wh Pp connected by the iron bar R to the complementary 
Pole piece s. For the brushes B b s' is the auxiliary pole piece 


connected by the iron bar U to the complementary pole piece 71. 
yy A acon Cegen 5> of the machine, and one circuit is 
halves of C te gh the coil J exciting R 


+ Tis the 
by P or p through both 


B or d and eo through the coil K exciting Uto—T 





the negative terminal. There is also a circuit from + T through 
the shunt coilsG H to — T. When the armature is in the position 
shown, the brush B has been passing current by 2 to both halves 
of the armature coil, and the coil between 1 and 2 has had init a 
current in the same direction as the current in the coils on the 
right hand. As 1 meets B if B bridges it, B short circuits the coil 
between 1 and 2, and its current dies away. As 2 leaves B, 1 meets 
B and 3 meets }, so that current still passes from — T through K 
by Bb to both sides of the armature coils C, but in addition there 
is @ circuit from b by its connection to B and by 1 through the 
coils between 1 and 3, and 3 to b again, The coil between 1 and 2 
has had in it a current in the same direction as the current in the 
coils U to the right hand. The coil between 2 and 3 is cutting 
lines of induction passing from » through the ring A to s, and 
these lines pass in the same direction through the coil between 2 
and 3 as the lines from N through A to S pass through the coils on 
the left hand. Therefore there is an electromotive force induced 
in the coil between 2 and 3 in the same direction as the electro- 
motive force in the armature coils C on the left hand, and hence 
the electromotive force in the coil between 2 and 8 builds up in 


a 


the coil between 1 and 2 round B db a current in the same d 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


21,721. Elmore’s German and Austro-Hungarian 
Metal Company, Limited, London. (P. FE. Preschilin, 
Schladem, Germany.) Draw-Benches. [4 Figs.) November 15, 
1895.—This invention relates to means of —— a tube, while 
it is being drawn through the die of a draw-bench, in correct line 
with the die. For this purpose about 2 ft. above the draw-bench 
is fixed a rail parallel to the bench, and on this rail there are 
arranged to run several carriages in which are fitted vertical 
screws carrying at their lower ends loops of wire or hooks io 
which the tube rests. By turning the screws in the one direction 
or the other, the tube can be raised or lowered, so as to be ad- 
justed accurately in line with the die. As the tube advances 
through the die the carriages and hangers advance with it. The 
draw-bench is preferably made double, so that two parallel tubes 


v. Fig.3. 
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as the current in the coils on the left hand. The action of the 
other brush P is similar. When 8 leaves b the current in the coils 
between 1 and 3 magnetises U in the same direction as the 
current in K. Similarly the coil between 9 and 10 has a current 
built up in it in the same direction as the current in the coils on 
the right hand. The action is repeated for each coil as it passes 
either brush. (Accepted September 16, 1896). 


18,673. L. Denayrouze, Neuilly, France. Autc- 
matic Speed Regulator for Electromotors. (6 Figs.) 
October 5, 1895.—A is the spindle on which are fixed the armature 
B and commutator C insulated from the spindle by a sleeve D of 
insulating material. On the spindle in electrical communication 
with it is fixed by a nut, a copper ring E, and on the sleeve D is 
fixed another ring F on which bearsa small brush b. This ring is 
in electrical communication with a crank arm G carrying a freely 
moving silver roller g. On the spindle is adjustably fixed a governor 
consisting of a boss J from which project two spring blades H 
having at their ends weights I. On the spindle A is fixed a fan 
K, or it might be a pulley to give movement to any machine. 





The armature B revolves between magnets (not shown) in the 
usual way, when a current from one terminal of the battery 
passes, as indicated by the arrows, to one of the commutator 
brushes, thence through the armature coils to the other commu- 
tator brush, and by a small brush connected to the latter, to the 
ring E, thence by the spindle A to the governor boss J, one of the 
weights I, the roller g, the arm G, ring F and its brush b back 
to the other terminal of the battery. When the speed of rotation 
is beyond the normal, a,silver stud & on the weight I, in virtue of 
centrifugal force, leaves the roller g, breaking contact until the 
speed becomes sufficiently reduced. The normal speed is deter- 
mined by setting the arm G or boss J so as to give more or less 
pressure of kong. (Accepted September 16, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


17,194. W. L. Voelker, Elizabeth, N.J., U.S.A. 
Materials for Incandescing Mantles and Processes 
for Manufacturing the Same. [1 Fig.) August 4, 1896.— 
Suitable salts of selected alkaline metals or metals of the earths 
proper, which are soluble in water, and are easily decomposed by 
heat, such as the nitrates, are thoroughly mixed together in a 
finely powdered condition and in the proportions of their chemi- 
cally combining weights. For example, for making ‘‘ magnesium 
calcite ” 163.7 parts by weight of calcium nitrate and 148.2 parts 
by weight of magnesium nitrate are taken. These are ground 
fine, mixed, and then dissolved together in distilled water. The 
solution should be made with the minimum quantity of water 
that will serve the purpose. When the nitrates have been dis- 
solved, the solution is evaporated in a vessel heated up to a tem- 
perature sufficient for the decomposition of the nitrates. The 
decomposition is completed at a red heat. The mass which results 
ig an intimate mixture or union of the oxides of calcium and 
magnesium, and which will produce a pure white light. After 
evaporation the mass is transferred to a furnace compoted of 
pure calcium oxide, and is therein fused by the electric arc or 
other means. A is a furnace cf pure calcium oxide set in a 
frame B. D, D are the terminals of pure carbon connected with 
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electric circuit wires in any usual manner, and between which 
carbons the arc is formed. The terminals D, D are inserted 
through holes in the furnace A and frame B, and may be insu- 
lated in any suitable manner. The mags resulting from the pre- 
vious steps of the process is broken into lumps E, which are fed 
into the furnace from the top. As the material fuses it runs into 
the lower part F of the furnace and out by the openings /, c and 
into moulds into the form of acake. This cake is next ground to 
an impalpable powder, and is then combined with viscous mate- 
rials to produce a tough mass, in the following manner: A mixture 
is formed which consists of one part camphor and two parts 
cotton. These are dissolved in 40 times their weight of oil of 
cassia. To the solution are added four parts by weight of the 
strongest sulphuric acid. The cooled mass has a viscous con- 
stituency. The powdered magnesium calcite is then mixed into 
the viecous mass, and thorougbly incorporated with it by passing 
the whole between hot rolls. After being thoroughly rolled, this 
product is put in a metallic vessel, pressed with great pressure, 
and heated to a temperature of about 110 deg. Fahr. for 24 hours. 
The final product is very tough, and can be formed into mantles, 
The viscous material carbonises when the mantle is burned out, 
and there is left a mantle consisting of the oxides of the chemicals 








that were used. (Accepted September 9, 1896). 



























































can be drawn. In this case two parallel rails are provided, each 
having on it carriages. These rails are preferably fixed on the 
opposite ends of crossheads carried on supports which extend u 
from the middle of the bench between the two tubes. On an en 
frame A, and on crossheads B arranged at intervals along the 
draw-bench, are fixed two girder rails R on which run several 
carriages C, each carriage having wheels below as well as above 
the rail. On the outer side of each carriage there are eyes through 
which passes a vertically sliding bolt D, its lower part being beut 
to form a hook E, and its upper part being screw-threaded to 
receive anut F. On the hooks E are hung loops of wire G or 
other hanger by which are suspended the tubes H. The rails R 
being parallel to the bench, on turning the nuts F in the one 
direction or the other, each of the tubes H can be accurately 
adjusted so as to have its axis in line with the centre of the die 
ae ne it is drawn in the ueual way. (Accepted September 
16, 1896 


17,238. W. Nicholson, Wilkes-Barre, Pa., U.S.A. 
Shaft Couplings. (3 Figs.] August 4, 1896.—A, A! are the 
adjacent end portions of two shafts. The coupling consists of 
two hubs B, B! provided with flanges b, b'. C are bolts which 
pass through the said flanges, and secure them together and to 
the end portions of the shafts. The hubs B, B! are provided with 
similar tapered chambers d, d!, which have slots e, e! at their 
smaller ends. E are double tapered friction keys arranged in the 
slots e, e' longitudinally of the coupling, and preferably at equal 
distances apart. When the bolts C are tightened up, the keys are 
simultaneously clamped upoa the end portions of the shafts, and 
hold the shafts tric and pled togeth In order to 
insure against accidental slip, when sudden strains are thrown on 
the ——s one of the keys E is provided with a longitudinal 
projection f on its concave surface, which bears against the shafts. 
This projection is narrower than the key, and the shoulders /! on 





ic 








each side of the projection bear against the shafts aud perform 
their part, as a friction key, in coupling the shafts and holdin; 
them concentric. The end portions of the shafts are provid 
with keyways of the same width as the projection /, but deeper 
than the projection. The projection engages sideways with the 
keyways, and insures the coupling against slip when sudden 
strains come upon the coupling, as neither shaft can slip without 
first shearing through the projection f and the key which carries 
it. The flange of one hub, such as the flange J, is provided with 
a ring a', which projects over the other flange so as to bide the 
opening between the flanges, and ene dirt from getting into 
the hubs. Set-screws g are provided for forcing the two flanges 
apart when the shafts are to be uncoupled. These set-screus 
engage with screw-threaded holes in one flange, and bear against 
the inner face of the other flange. The friction keys are held at 
the desired distances apart by the metal at the ends of the hubs 
between the slots e, e!. (Accepted September 9, 1896). 


MINING, METALLURGY, AND METAL 
WORKING. 


20,440. R. T. Roman Manufacture of 
Tubes of Aluminium and its Alloys. [7 Fige.| Octo- 
ber 29, 1895.—Hitherto tubes of aluminium and its alloys have 
usually been made from blanks, a method which involves over 20 
per cent. of waste, in addition to the expense of rolling and cuttin, 
the blanks. Now according to this invention the metal is poure 
into the form of a tube directly from the crucible. For this pur- 
pose a mould is provided through which a mandril, preferably 
steel, is inserted for the purpose of making the billet hollow, The 
mould is formed with one or more hollow wings, through which 
the molten metal for filling the mould is poured when the mould 
is in an upright position, and which become filled with the molten 
metal, so that as the metal in the mould shrinks as it solidifies, 
the shrinkage is made good by the metal in the wing. A is 
the mould, B the mandril, which is kept true by means of the 
collarC. The mould is provided with a hollow wing D, the metal 
being poured through a hole Ein the-wing D. O ite the 
hollow wing D is a solid wing D' which balances the wing D. The 
mould is kept in an upright position by means of handles F. The 
mould is made in two parts for the purpose of enabling the casting 
to be removed ; the two parts can be kept together by suitable 


, London. 








clamp’. Gis the casting. The mandril B is driven out of the 
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casting by means of a hammer. Immediately after the mould, 
including the hollow wing or wings, has been filled with the 
metal, the mould is removed from ite stand, the billet ejected, and 
the mandril immediately driven out. Previous to the running in 
of the metal the mould should be coated with graphite, French 
chalk, or other suitable material. After the billet has been re- 
moved from the mould the part or parts formed by the wing or 


Fig. 2. 




















wings are fawn (ff and the bilet is milled or scraped. The billet 
may now be taken to an annealirg furnace, where it is annealed at 
a temperature not exceeding 400 deg. Cent., after which itis rolled 
in a grooved roll and may then be drawn in the ordinary way with 
ro annealing between the passes. (4Acepted September 16, | 








STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


17,057. J. Taylor, Manchester. Air-Compressing | 
Engines, &c. (4 Figs.) September 12, 1895.—Tne first im- | 
provement relates to the construction of the link motion in which | 
the link @ answers as a croeshead and elide blcck, for connectirg | 
the crankpin directly tothe piston. A slot is formed in the link er | 
crosshead a at an angle between 45 deg. and 90 deg. and not at 
right angles with the centre line of the piston, and thus there is 
obtained an increase of motion of the piston in proportion to the 
throw of the crank a*, anda decrease in the wear and tear against 
the bearings of the shaft a**. The livk a is fitted with a block;) | 
made very slightly tapered outside to fit in the link a, aud 
tapered inside to fit on a correspondingly tapered crankpin c. 
Tbis crankpin is hollow, and provided with a spring c’ (Fig. 2) 
which draws the block ) up on the crankpin c as it wears, which 
makes this bearing self-adjusting. The second improvement 
relates to air compressors, dispensing with the ordinary suction 
valves ; and consists in giving the cylinder @ or the air pump 
or compressor a longitudinal travel to and fro on the bedplate 
80 as to allow the air to rush in at each end, the covers or castings 
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d}, d2 of each pump or air compressor being rigidly fastened 
respectively tothe bedplate x and the steam cylinder cover y. 
The cylinder d is free to move between the two end plates dl, d? 
for a short distance, and thus the motion of the said cylinder is 
obtained by the action of the atmosphere as the piston starts to 
move in either direction. The two end plates d', d2 are so fitted 
as to make an air-tight joint with the opening in the end of the 
cylinder when the latter comes in contact with one or the other 
of the plates d' or d2. A circular plate /* at each side of the 
piston f fills up the opening in one of the cylinder ends as the 
piston f reaches the emp: soap end of its stroke. This 
pump cylinder d may have a slow revolving motion given to it by 
a ratchet wheel ¢ worked from the eccentric, so that it is always 
changing its position and lubricating the piston 7. The third 
mprovement consists in placing the delivery valves /', 11 in the 
piston f, which is hollow, and communicates with a hollow or 
tubular piston-rod h. The valves f', jf]! are single, and work 
alternately, being provided with springs g which allow the air 
to pass into the piston, the air being delivered through or down 
the trunk or hollow pistop-rod h. The fourth improvement 
relates to the packing of the piston-rods or rams ih, h'. (Accepted 
September 16, 1896). 


18,479. G. Gates, West Hartlepool. Metallic 
Packing. [4 Figs.) October 3, 1895—The improvements re- 
late to what are known as ‘ floating” packings. a is the piston- 
rod ; ) the neck bush jin. a-side larger than the rod; c anti- 
friction cone packing ; d outer brass cone ; ¢ brass washer between 
eoft packing k and antifriction conec; f brass washer between 





Fig.2,-3 












the two antifriction rings c; 7 espace between the outer diameter 
of packing and stuffing-box ; A gland; k soft packing; J tongue 
of cone c; m space between rod and neck bush ; n space between 
rod and gland bush ; p space between segments for allowing pack- 
ing c to go the rod; s space between the antifriction cones c. The 








feature of the packing is that having an outer ring d in one piece 
ard the ring c in segments (the latter being tongued) no steam can 
pass to the walls of the stuffing-box, or passthe gland, Theou'er 
ring is } in. smaller in diameter than the inner diaweter of the 
stuffing-box, thus msking it a perfectly reliable floating packing 
suitable for bent rods or rods out of line. The inner cones c are 
made of specially prepared antifriction metal. The king can 
at all times when engines or machinery are working be adjusted 
by screwing up the gland. This only requires to be done slightly 
to insure a tight packing, and at the same time the friction is re- 
duced to the minimum. One turn of soft packing k is applied a* 
the bottom to keep the lubricating material together. The brass 
ring ¢ is to allow the packing to work freely and prevent the sof: 
packing getting into the joints in the cone rings c. (Accepted 
September 9, 1896). 


VEHICLES. 


17,282. F.O. Prince, London. Means for Propel- 
ling Vehicles by Internal Combustion Motors. 
{7 Figs.] September 17, 1895.—This invention relates to an im- 
proved method or means for connecting an internal combustion 
engine to some of the bearing wheels of a vehicle for transmittiog 
the power of such engine to propel the vehicle. The improved 
mechanism is designed to stop the vehicle, restart the same, 


| increase the propelling power for restarting, start slowly and 


without jerking, sfford the utmost facility for quickly giving 


varying speeds of propulsion to the vebicle without varying the 


speed of engine, allow the engine to continue to run when the 
vehicle stops, and to provide means whereby a vehicle running on 
rails such as a tramcar, having the engine fitted at one end, may 
be turned round at end of a track to bring the engine in front. 
A is the floor of a tramway locomotive supported by a suitable 
frame and carried by wheels B, Cis the motor shaft carried in 
bearings C! from a frame D, and it is upon this shaft C or upon 
an extension or connection of same that is keyed a drum E, mainly 
of conical form, but preferably made at its smaller end with a 
plain cylindrical portion of sufficient width to take a driving belt 
F. On ashaft G, carried by bearing bracke's G', below the floor 
of the car, is keyed asecond coned drum H, the larger erd of which 
comes in a line with the smaller end of the cone E, Fig. 2, but the 














large end of the cone H is provided with a loose pulley H', the 
width of the belt F, and free to revolve loosely on the shaft G. J 
is a sprocket wheel keyed on the shaft G, and connected by a 
chain J' toa chain wheel J 2, keyed on one of the axles of the 
road wheels B. The driving belt F, which connects the cones 
E and H, is fitted with mechanism whereby it may be ad- 
— along the cones, and consequently increasing or decreas- 
ng the speed of the driven shaft G, irrespective of the speed of the 
motor. To this end a screwed shaft K, free to revolve in bearings 
K1, has fixed on it a bevel pinion K 2, by which it may be rotated 
through bevel pinion K 3, on shaft K 4, operated by handwheel 
K 5, above the floor of the car. K6 is a sleeve on the shaft K, 
engaging the screw thread thereof; this sleeve is prevented re- 
volving by a lug K 7 thereon sliding on a fixed guide bar K 8. 
Projecting laterally from each side of the sleeve K 6 is a pair of 
parallel roller arms K 9, which embrace both sides of the belt F. 
In the position the belt is shown in the drawings the shaft G 
would not be revolved, by reason of the belt being located on the 
loose pulley H', but by operating the handwheel K 5, and revolving 
thereby the shaft K, the sleeve K 6 would travel on same, and the 
belt F carried on tothe smaller part of the driving cone E, and on 
to the larger part of the ‘driven cone H, whereby the vehicle would 
be started ata slow rate of speed with the greatest power; the 
speed would be increased by a further movement of the belt con- 
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flows downward through the filtering material D into the space 
below the perforated false bottom © in the filtering vessel, and 
from which space it can be drawn off through a tap H. Instead 
of the filtering vessel being placed inside the settling tank, the 
latter may be placed inside the former, as shown in Fig. 2” lo 
the arrangements in which the filtration is downwards into the 
space below the false bottom C, a pipe J serves for the escape of 























any air that may be carried into such space along with the filtered 
oil. To compress or compact the filtering material, a perforated 
plate K resting on the top of the filtering material is prezsed 
towards the false bottom C by means of a screwed bolt L passing 
through both plates, and provided with a tightening nut M, as 
shown in Fig. 1. (Accepted September 16, 1896). 


21,206. W. Spratley, London. (W. Wells, Johanneslurg, 
S.A.F.) Machines for vey Ore, &c, [8 Figs.) 
November 8, 1895.—a@ is a pendulous double movable jaw, and 
b, b are the rigid crushirg surfaces or fixed jaws at the ends c, c of 
the framing formed in a single casting with the sides d, d 
thereof ; eis the pivot or fulcrum of the "egy poston double jaw 
a, a, which swings in the rectangular chamber / open at top and 
bottom, and formed by the sides and ends of the framing; 4 is 
the shaft, and h the eccentric thereon for imparting motion to 
the double jaw a,a; iis the block within which the eccentric h 
works, and j is the recess in the lower part & of the pendulous 
double jaw in which the block 7 is located, the recess being pro- 
vided with liners a2 to take the wear of the b'iock; / are the 
driving pulleys of the machine mounted on the eccentric shaft g. 
The rigid crushing surfaces b, b are arranged in recesses in the 
ends ¢, c of the framing, so that they can be easily lifted out and 
replaced by new ones when required, and they are secured in 
position by means of wedges a', dropped into in the 
sides of the framing. With a like object, the crushing surfaces 
b, bl of the pendulous double jaw are arranged in pairs dowelled 
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212068 
together as at b2in recessesin the jaw, as shown in Fig. 2, and 
they are also secured by means of wedges cl and bolts m. The 
bearings n, n of the pivot or fulcrum e are made removable to 
allow of repairs. The bearings 0, o of the eccentric shaft y fora 
like purpose are simply slid into recesses in the framing and then 
secured by studs o'. The driving pulleys 7 are secured upon the 
shaftg by means of pins p, passing through the bosses 4 of the 





trolling sleeve K 6. (Accepted September 16, 1896). 


19,968, C. Whitfield, Kettering, Northampton. | 
Filtering Apparatus. [3 Figs.) October 23, 1895.—This | 
invention relates more especially to filtering apparatus for filter- | 
ing dirty cil, euch as that collected from the bearings and other 
working parts of machinery, for example ; but it ia aleo applicable 
for filtering other liquids. The apparatus for upward filtration 
consists of a settling tank A, Fig. 1, inside of which is placed a 
filtering vessel B closed at the bottom, but provided with a per- 
forated false bottom C on which is placed the filtering material 
| D. Connected with the space between the bottom of the filtering 
vessel B and the false bottom C is a pipe E, open at its upper end, 
which rises to a certain height in the settling tank A. The dirty 
oil is introduced into the lower end of the settling tank A by a 
pipe F, and gradually rises, leaving behind it, at the bottom of 
the settling tank A, a certain portion of its dirt in the form of 
sediment, which can be drawn off from time to time through a tap 
G. The partly clarified oil rising to the upper part of the settling 
tank A fiows off by the pipe E to the space below the false 
bottom C in the filtering vessel, whence it rises through 
the filtering material D to the upper part of the filtering 
vessel, and flows cff through a pipe H for use. By these 
means the filtering material D is entirely isolated from the 
sediment in the settling tank, and only comes in contact. with 
partly clarified oil, whereby the filter can be worked a much 
longer time than heretofore before the filtering material re quires 
to be changed or cleaned. For downward filtration (Fig. 2) the 
partly clarified oil overflows from the upper part of the settling 
tank A into the upper part of the filtering vessel B, whence it 

















pulleys, and through collars 7, formed in halves and keyed to the 
shaft and clamped together by means of bolts s. The shaft 7 
being revolved by either or both of the pulleys / thereon, an 
oscillating motion will be imparted to the pendulous double jaw 
a, @, 80 that whilst the ore, or the like material, fed between the 
fixed and movable crushing surfaces b, }, b', b!, is being crusbed 
by the swing of the movable jaw to one side of the machine, the 
material is dropping down at the other side of the machine io 
position to be crushed by the following swing of the jaw towards 
that side and soon, the crushing of the material being therefore 
practically continuous instead of intermittent as heretofore. 
(Accepted September 9, 1896). 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Tur Wor.p’s Gotp.—Statistics collected by Mr. Pres- 
ton, director of the United States Mint, show that the pro- 
duction of gold throughout the world is greatly increas- 
ing. In 1890this production amounted to 23,700,000/., in 
1891 to 26,100,000/., in 1892 to 23,300,000/., in 1893 to 
31,400,0007, in 1894 to 36,100,000/., and in 1895 to 
40,600,000/. The probable value of this year’s output 18 
estimated by Mr. Preston at 44,000,000/, 
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OHILIAN NITRATE OF SODA 
DEPOSITS. 


Wuen Valdivia and Magellanes, officers under 
the command of the famous Conquistador Pizzaro, 
entered upon Chilian soil, their sole thought was 
that of finding gold and silver in quantities equal 
to, if not greater than, those they encountered in 
the northern territory, Peru, and they littlethought, 
as their horses were carrying them over the great 
arid deserts of Tarapacd and Atacama, that they 
were passing over a district that would in the future 
produce a substance so far-reaching in its utility as 
to rival in value the metals they sought. In 1556 
the rich mines of Huantajaya and Santa Rosa were 
discovered in the coast range that separates the 
desert of Tamarugal from the ocean, and the amount 
of wealth extracted from them appears fabulous 
when compared with that obtained at the present 
day from the most noted mines, and with the aid 
of the most improved kinds of machinery. How- 
ever, the white metal in those days had a greater 
value than it now possesses, and if a liberal allow- 
ance be made for exaggeration in the statements of 
Pizzaro’s followers, it can readily be imagined that 


|year 1830 began the export trade that has de- 





veloped steadily, as the following figures will show : 
Export of Nitrate of Soda from Chili, 1830-1894. 
Quintals 
Year. (100 Lb.) 
1830 ee ve ine see ‘te 18,700 
1840 wae a. =A ine 227, 
1850 510,879 
1860 1,370,248 
a saat 
, ’ 7 
1890 23,158,199 
1891 17,115,827 
1892 15,713,080 
1893 nas wus noe am «+» 18,375,400 
1894 a5 are con aan « 21,711,000 
Notwithstanding the above showing, the amount of 
nitrate of soda taken from the deposits is infinitesi- 


/mally small compared with the quantity that 
| remains to be extracted, the lowest calculations of 
| the existing material being over 200,000,000 tons. 
Assuming that 1,000,000 tons per year will be ex- 
ported, it will be seen that there is very little 
danger of the industry failing for want of material 
for some time to come. Pg 
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the miaes were, what would be considered to-day, 
of average richness. There are several mines being 
worked in the district at present, and they are said 
to be paying, notwithstanding the great fall in 
the price of silver. In the war of 1879 between 
Chili and Peru, the Department of Tarapacd was 
the scene of many sanguinary encounters between 
the contending forces. In front of her capital— 
Iquique—the brave Admiral Grau fought the three 
most powerful of the Chilian Fleet, and went down 
with his ship, the Huascar, after doing great damage 
to the enemy’s vessels. In the battle of the Cerro 
de San Francisco the Peruvian cause was practic- 
ally lost, because at the first fire the Bolivian troops 
turned and ran, and from that time forth Peru 
could not count on the country, which was directly 
the cause of the war, for the aid that was pledged, 
and had to battle against her better organised 
enemy alone. Even to-day can be seen thé rifle 
pits on the Pampa still guarded by the skeleton 
troops that neither friend nor foe had the decency 
tointer. The line of retreat of the Peruvian forces 
is also clearly marked by the remnants of gun- 
carriages and all sorts of army stores. When the war 
came to an end Tarapacda was seized by the Chilenos, 
and Peru lost in it one of the greatest sources of 
her wealth, 

The deposits of nitrate of soda, or salitre, as it is 
called in the desert of Tarapacd, were known to the 
Indians at the time of the Spanish occupation, and 
although there was a law prohibiting the extraction 
of the salt, the Indians carried on a business with 
it secretly, selling or bartering it with the inhabi- 
tants of the interior, particularly Bolivia. It was 
hot, however, until the naturalist, Mariano de 

vero, discovered the great deposits in 1821, that 
anything was known in Europe regarding them, 
and from that time forward the industry grew, ex- 
ve gradually to the southward over the 
eg of Atacama and Antofagasta. During the 

rst eight or 10 years the trade in nitrate of soda 
could not be considered more than of a local cha- 
racter, but the chemists of Europe began: to 
~ te it as a means of supplying nitrogen to 
© soll necessary for cultivation, and during the 


During the war—-1879-80—there was a marked 
decline in the export of the nitrate, but immediately 
that the Chilians took over the territory, the pro- 
duction became'so great that the markets’ were 
gorged, with. the natural result of a sharp fall in 
the prices. This over-production soon set the 
manufacturers thinking about measures of protec- 
tion, because not only did the reduced price of the 
nitrate affect them, but also the increased tax im- 
posed by the Chilians. - 

In June, 1884, the representatives of the chief 
‘* oficinas ” or nitrate factoriés met in Iquique and 
formed an association, each binding himself to be 
governed by the majority with regard to the yearly 
output of his ‘‘ oficina.” An inventory was taken 
of all the nitrate at the factories, in the stores, and 
on shipboard,. and even the. amount of caliche 
(crude nitrate as excavated) that was ready for the 
ter of “refining.” This association, while it 
asted, wielded a tremendous power over the manu- 
facturers, and when any of them wished to increase 
their output in order to fill a special demand, they 
were simply warned to discontinue, and if they did 
not do so there was nothing but absolute ruin before 
them. The association was incorporated under the 
laws of the Republic, and was, to a certain extent, 
supported in ‘its action by Congress. However, 
in 1887, it was by mutual consent dissolved, and 
its members became free to act as their several 
interests dictated. There are now very few small 
nitrate works in Chili, the large English companies 
having absorbed most of them, and the industry 
being in so few hands, can be more easily con- 
trolled. 

The want of combination among the producers 
was so keenly felt, owing to the great reduction of 
the price of nitrate of soda, that efforts were made 
to bring about another arrangement similar to that 
of 1884, and in January last the terms were finally 
agreed upon, whereby the production for the year 
ending March, 1897, is not’ to exceed 20,000,000 
quintals.. This move cannot fail to have a good 
effect on this great industry, which otherwise 
would have suffered from the natural results of 
senseless competition. The users of nitrate ferti- 





lisers do not benefit by over-production, as the 
profits at Iquique and adjacent ports govern the 
shipments, and the overplus is held in stock await- 
ing some movement in the markets abroad, much 
to the detriment of the nitrate, as it soons absorbs 
moisture when stored near the sea coast. 

The nitrate pampa or calichero is a dreary waste 
unrelieved by the slightest sign of vegetation. 
The sand, which covers the ground to depths vary- 
ing between a few inches and several feet, is studded 
with great rocks that must have travelled long 
distances to reach their present positions, and now 
stand as monuments erected by nature to proclaim 
how enormous are her powers. These rocks 
evidently reached the pampa during the time of 
the uplifting of the Andes, and when the terri- 
tory lying between the mountain chain and the 
present coast line became elevated, they gradually 
emerged from’ their deep beds, by reason of the 
erosion that is continually in progress. The ex- 
tension of the desert of Tamarugal wherein are the 
nitrate deposits of Tarapacd, is very great, and it 
lies in a wide valley formed by the coast range of 
mountains, on the west, and the main chain of the 
Andes on theeast. The landscape, looking towards 
the mountains, is very impressive. The great 
Cordillera with its many snow-capped peaks, mounts 
high into the heavens and forms a striking back- 
ground to. the sea of sand that is drifted into 
gigantic waves which would remind one of the 
great rollers in mid-Atlantic on a calm summer's 
day. In eae where a spur of the western hills 
juts into the pampa, the sand is fashioned by the 
winds into the most fantastic shapes. Here you 
will see in a little inland bay, the miniature ripples 
as of a receding tide; there on the other side’ of 
the point a great bastion, the outlines of which 
formed by the eddying winds would for symmetry 
rival the best work of the military engineer. All 
these curious freaks of the wind, however, are con- 
tinually changing, and occasionally are completely 
obliterated by the heavy gales that blow from time 
to time, creating veritable sand storms that rival 
those of the Sahara. 

To the ordinary observer there is nothing to 
attract the attention, and, certainly, in the pampa 
itself there are very few who would imagine that it 
was worth the amount that has already been derived 
from it. It is uninviting to the last degree, an 
arid, desolate plain, that would tempt the traveller 
to remark, as did the Chicago man about St. Louis, 
‘* It is a very good place to go around if it lays on 
your way.” 

The manner in which the culiche or crude nitrate 
of soda is found is as follows : 

Below the covering sand is a hard crust of sul- 
phate of lime, from 4 in. to 10 in. thick. This is 
called chuca by the natives, and is not made use of. 
Under the chuca is a thick layer of earth and stones, 
called the costra. It isso compact that it is very 
difficult to penetrate. This layer often reaches 
10 ft. to 12 ft. in thickness. Below this stratum 
the nitrate of soda begins to appear, but as it is 
mixed with £0 much earthy matter it is’ not worth 
treating. It forms, however, the cap of the caliche 
proper, which ranges from 1 ft. to 12 ft. in thick- 
ness, according to the district in which it is found, 
the deposits in the north, that is in Tarapacd, being 
of the greatest thickness. 

The caliche invariably rests upon a bed of very 
fine hard clay called coba, and below the latter is 
the rock. In order to get out the crude nitrate 
with as little shifting of the covering material as 
possible, blasting is employed. This is performed 
in a peculiar but very effective manner. 

A hole is excavated vertically down to and through 
the caliche, and an attenuated small boy is lowered 
into it. He begins to undercut the caliche, so as 
to form a large circular chamber to receive the 
charge, which often reaches as much as half a ton 
of powder. The chamber being formed and cleaned 
out, the powder is packed in, and the lower end of 
the fuse fixed so as to fire the charge with certainty. 
Earth is then thrown into the vertical hole and 
tightly rammed, so as to give the — effect to 
the explosion. The shock generally breaks up the 
caliche and upper material over a considerable area, 
and the workmen can easily cut away ‘the useful 
portion with sledges, after which it is loaded into 
the trucks, that will carry about 2 tons each. At 
times it becomes necessary to use wedges in order 
to separate the caliche from the adhering clay and 
stones, but a good foreman can nearly always gauge 
his charge and location of the tiro so as to obtain 





the greatest effect. The powder used is manu- 
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factured at the oficinas, but in some works dyna- 
mite is adopted as the explosive. 

There has been considerable difference of opinion 
among geologists as to how the nitrate of soda was 
formed, some considering it the result of ordinary 
nitrification, which is supported in certain localities 
by all the conditions necessary to its operation on a 
large scale. Others proclaim it to be of submarine 
origin during the tertiary period, but there remains 
unexplained the absence of any traces of bromine, 
notwithstanding the fact that sea water contains 
the bromides. Another school of geologists declare 
that the nitrate of soda results from the decompo- 
sition and nitrification of minerals in the mountains 
in the neighbourhood of the deposits, the solution 
having filtered trough to the lower levels, where 
it became solidified by evaporation, its advance 
towards the sea baing checked by the elevation of 
the immediate coast line forming the basin wherein 
the deposits lie. This latter theory is not supported 
by the physical features of the district in which the 
nitrate of soda isfound, The ‘‘salitre” zone does not 
run parallel with the pampa of Tamarugal, which 
forms its eastern boundary. It penetrates at 
times as much as three miles into the pampa, 
and at other times advances towards the Pacific. 
The pampa is about 3300 ft. above sea level, but 
the coast range is much higher, and if the obser- 
vations made are to be relied upon, the centre of 
the synclinal basin, which would be the natural 
resting place of liquids filtering from the Cordilleras, 
is more to the west than are found the deposits of 
nitrate of soda. According to the researches made 
by the Chilian statisticians, scientists who have 
made the process of nitrification a study, lay down 
the following conditions as those most favourable 
to its activity : 

First, the presence in the soil of a nitrogenous 
substance, which evolves the nitrogen which enters 
into the constitution of nitric acid. 

Of all the nitrogenous materials, those containing 
ammonia afford the greatest quantity of nitric acid 
in a given time, all other necessary conditions 
being present. The quantity of nitric acid formed 
increases with the proportion of organic matter. 

The nature and state of the decomposition—more 
or less advanced—-of the matter also influences the 
rapidity of the nitrification and the quantity of the 
nitrates formed ; but all portions of the earth do 
not contain similar organic matter, and for that 
reason are not attacked with the same energy by 
the micro-organisms of the soil. 

Second, the presence of oxygen assures that the 
nitrification is a true combustion of the combined 
nitrogen. The proportion in the atmosphere, in 
the presence of which is found the substance nitri- 
ficated, exercises marked influence on this pheno- 
menon. When increased from 1} per cent. to 21 
per cent., the quantity of nitric acid formed is 1 to 
6, other circumstances not varying. In an atmo- 
sphere completely freed from oxygen, the nitrates 
do not decompose. 

If the air in contact with any given soil is re- 
placed by pure nitrogen, the process of nitrification 
will not operate, and the nitric acid there formed 
will decompose. According to the researches of 
Maquenne, Gazon, Dupetit, and Madame Dehérain, 
the beings that cause the reduction of the nitrates 
are of various classes; some decompose, giving 
origin to the form of nitrites, and others forming 
nitrous oxides, free nitrogen, and ammonia. 

Thus in districts having an impenetrable soil, in 
ground not very weil ploughed, inundated, &c., the 
nitrification does not operate. The fertility ac- 
quired by compact soils when they are drained and 
have been ploughed, is due, in great part at least, 
to what can produce nitrates as soon as the soften- 
ing of the soil permits the free access of air. 

Third, light alkalinity of the soil. The nitrifica- 
tion will not operate in an acid medium. It is 
necessary to produce an alkali that can neutralise 
the nitric acid in proportion to its production ; but 
an excess of alkali is also prejudicial. Thus, astrong 
supply of lime given to a soil that is not very acid, 
suspends the nitrification for a certain time until 
the lime is carbonated. The favourable condition, 
therefore, is slight alkalinity. Experiments made 
lately have demonstrated that it has developed very 
active nitrification in peat lands, the reaction of 
which is plainly acid. 

Fourth, a certain degree of humidity. The inten- 
sity of nitrification is increased with the degree of 
humidity, such conditions however, not reaching the 
point in which the excess of water brings about the 

correspondent and necessary renovation of the air. 


Known as it is now that nitrification is the work 
of certain microbes, the influence of the humidity 
will be readily understood. In absolutely dry soils 
there is no nitrification. 

Fifth, a certain temperature. Nitrification is 
almost nil below 5 deg. Cent., and at more than 
55 deg. Cent. Its maximum is reached at 37 deg. 
Cent., and it ceases at 51 deg. Cent. The mode- 
rate rains of summer effectively contribute to the 
nitrification, because they refresh the soil. In the 
districts wherein are found the nitrate deposits 
there are slight showers at intervals of years, but 
occasionally a cloud becomes condensed directly in 
contact with the high hills on either side of the 

ampa. 

. It has been demonstrated by Miintz, Wino- 
gradsky, and Schloesing that the union of certain 
microbes is necessary to the realisation of nitrifica- 
tion. These scientists have observed that a soil 
susceptible of transforming the nitrogenous matter 
into nitrates, loses this property if heated to 
110 deg. Cent. ‘The soil has been sterilised, and 
then is incapable of inducing nitrification. They 
saw also that it recovered the faculty of nitrifica- 
tion if mixed with other soil that has not been 
heated—this was a true germ of the nitric ferment. 
They also recognised that this ferment was an 
organised being by the action upon it of the vapour 
of chloroform, which, as it is known, stupefies the 
greater portion of microbes. The soil that readily 
transforms the ammonia into nitric acid loses this 
property when it is located in an atmosphere of 
the vapour of chloroform, and it regains its power 
to produce nitrification when the vapours have dis- 
sipated. Putting a small portion of earth in water 
or a weak alkaline solution, and adding mineral 
substances, ammonia, or nitrogenous organic matter, 
they have determined an active production of 
nitrates, at the same time developing in great 
number special organisms. By successive germs 
they obtained cultivations in which they could only 
perceive but one class of organism (very small cor- 
puscles of slightly oval form). 

Introducing a small quantity of these cultiva- 
tions into adequate mediums, they produced with 
perfect certainty the nitrification. To this agent 
they have given the name of ‘“‘nitric ferment.” 
They also made many investigations on nitrification 
from the bacteriologic point of view. By means of 
these studies it has been proved that the produc- 
tion of nitrous acid, which Schloesing and Miintz 
always noted in their experiments, and which they 
consider as accidental, is a normal result due to the 
action of other ferments that might be called 
‘*nitroses.” 

The nitrites thus formed are in their turn imme- 
diately transformed into nitrates by other microbes 
that alone have this property, because it is not 
capable of oxidising the ammonia. According to 
the authorities mentioned, this will be the true 
nitric ferment. 

(To be continued.) 





ELECTRIO TRACTION.—No. LXI. 
By Puiuie Dawson. 


SroraGe Batreries aS APPLIED FOR TRACTION 
PurRposEs. 

As already stated, it is only where accumulators 
fitted on cars work in conjunction with a trolley 
line that they stand any chance of success, as 
in Hanover and Dresden. This system was first 
introduced by the manager and engineer, Mr. 
Kruger, about the middle of 1895. Tudor cells of 
the Planté type are used. There are 196 cells on 
each car, and each cell is composed of three plates, 
two negative and one positive. Each cell weighs 
264 Ib., including acid, and the cars run 3? miles 
with accumulators alone. The car body and truck 
weigh together 4} tons. Each car is fitted with 
one Siemens and Halske 15 horse-power motor, 
weighing 1.2 tons. The accumulators and fittings 
weigh 2% tons, making the total weight of the 
empty motor car 8.2 tons. ach car carries 20 | 
passengers inside and 16 on the platforms. The) 
total number of motor cars running at Hanover, | 
and fitted with accumulators, is 60, and so far 
they seem to have given satisfaction, It has 
been found, however, that three-plate cells are_ 
not very satisfactory, and this number has 
now been increased to five. The total number 
of cells — which originally was 196 — has now 








been increased to 208 per motor car. The rheo- ' 


stat system of speed regulation is used, and the 
same controller is used for running the cars off 
the accumulators or off the trolley line. When 
arid from the trolley line on to the section run 

y accumulators, the only manipulation necessary is 
to pull down the trolley pole, and switch the motor 
off rail and trolley wire on to the accumulator circuit 
(Fig. 405). It cannot be disguised that at best this 
system is a makeshift, and that the only reason of its 
adoption is that the local authority would not sano. 
tion the erection of the trolley wire through certain 
portions of the town. The adoption of accumulators 
when used in this way, does not present all the 
serious disadvantages of most accumulator cars 
The cells are worked under much more favourable 
conditions. They are very rarely entirely dis. 
charged, and owing to their practically never being 
handled, they can be fixed on the cars in such a 
permanent way as not to be liable to very great 
vibration. The causes which led to the adoption 
of this system in preference to a conduit or a sur- 
face contact system, were purely and simply 
financial, and in the hope that once electric trac- 
tion had proved its superiority and been adopted 
on the whole system, local authorities might relent 
and tolerate the overhead wire. 

There is another manner in which accumulators 
can be utilised, and this is probably that which 
will give the greatest satisfaction, and which cer- 
tainly possesses merits not to be gainsaid. This 
method consists in using storage batteries as an 
adjunct to tramway power plants and locating them 
in the main power-house as equalisers of the load, 
or as a reserve of power at times of unusually heavy 
traflic, or when the engines are shut down, or else 
installing the batteries in sub-stations along the 
line. Examples of the use of accumulators in con- 
nection with electric tramway installations have 
already been given, as, for instance, the Ham- 
burg and Rome plants previously described. Atten- 
tion has also been frequently called to the dis- 
advantage under which the engines and dynamos 
in an electric tramway plant work, owing to the 
very large and rapid changes of load to which they 
are subjected. The variation of load compared to 
the rated power of engines and generators is natu- 
rally very much greater in a small plant than in a 
very large one, a fact proved by comparing the am- 
pere and watt curves of a plant of several thousand 
horse-power to one of a few hundred. 

A battery of accumulators of sufficient capacity 
to equalise the load in a very large electric traction 
plant, would be so large and costly that in most 
cases the small advantage derived would, not pay 
for the installation. 

The difference between a lighting and traction 
plant is at once evident, as in the latter, although 
the average load may slightly vary during.the day, 
it will, to all intents and purposes, be fairly con- 
stant for from 16 to 20 hours out of the 24, whereas 
in a lighting plant the reverse is the case, and the 
average current during a few hours in the evening 
is many times greater than during the whole 24 
hours. Therefore, even in the largest lighting 
stations, accumulators may be advisable. 

There are ‘a few examples where accumulators as 
equalisers of load have been used very successfully, 
and have allowed of a very much smaller plant 
being installed than would otherwise have been re- 
quired. The first line on which the introduction 
of accumulators practically took place was that be- 
longing to the Zurich Electric Tramway Company, 
which was opened for traffic on March 1, 1814, and 
has been working satisfactorily ever since. The 
length of this line is approximately three miles, of 
which the greater part is single track. The maxi- 
mum grade is 64 per cent. for about 400 ft. The 
total number of motor cars now running on the line 
is 16. Each car seats 14 inside, and carries six on 
each platform, and is fitted with a 20 horse-power 
Oerlikon motor. The total weight of the empty 
motor car is about 6 tons. The power plant con- 
sists of two Lancashire boilers, each having 624 
square feet heating surface and working at 140 lb. 
steam pressure. There are two vertical compound 
high-speed Oerlikon engines, each about 100 brake 
horse - power, running at 240 revolutions per 


|minute. Each engine belt drives a 66 - kilowatt 


shunt-wound generator which furnishes current at 


“a pressure of 550 volts. The battery consists of 300 


Tudor cells, having a capacity of 240 ampere-hours 
and a maximum discharge rate of 21 amperes, which, 
however, for a few seconds can be doubled without 
injuring the cells. Each cell contains six positive 
and seven negative plates. The switchboard con- 
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nections necessary have been already fully illus- 
trated and described in pages 289 and 290, 
yol, Ix., and need not be further gone into. To 
charge the regulating cells, a small auxiliary direct- 
connected 3-kilowatt set is used, furnishing current 
at 150 volts. ; ale E 

The experience gained in this installation has 
abundantly proved that such an auxiliary dynamo 
is not required, and that the main generators, by 
being properly connected to charging and discharg- 
ing switches, can be utilised for keeping the pres- 
sure up in regulating cells. Another rather curious 
fact has been brought to light, viz., that it is quite 
as economical, if not more so, to do without the 
automatic regulating switch and simply leave the 
whole battery in parallel with the generators, in- 
stead of using the automatic device which serves to 
cut in and out cells three at a time so as to keep 
the line pressure constant when the current varies. 
This device has already been fully described in 
connection with the tramway installation at Rome 
(page 108, vol. Ixi.). The only disadvantage of doing 
without this regulator is that at night, the electric 
lamps in the cars burn rather unsteadily. 

The advantages, in a small plant with heavy 
grades, of the use of accumulators will be seen by 
glancing at the two current ampere diagrams, Figs. 
403 and 404, which give the current output as 
shown by recording ammeters of the generator alone, 
and of the generators and accumulators combined 
into the overhead line. Fig. 403 shows that the cur- 
rent of the generators does not vary approximately 
more than 20 or 30 amperes, and never drops to zero, 
and that the maximum current does not exceed 
140 amperes, the average being probably about 90. 
Looking nowat Fig. 404, whichshows thetotal current 
as furnished by the overhead line, it will be seen that 
the variations of current are very large and follow 
each other very rapidly, and that the current very 
frequently falls to zero, the maximum current being 
about 200 amperes, whereas the average would 
probably be more like 80. It must also be borne 
in mind as regards the use of accumulators in this 
fashion, that they are working under peculiarly 
favourable conditions, owing to their being con- 
stantly charged and discharged, and practically 
never entirely empty. 

Another line, which has recently been built at 
Zurich, is known as the Zurich mountain line. It 
was briefly described in vol. Ixii., pages 271 and 272. 
This station is of great interest, owing to the fact 
that Otto gas engines are employed, and Dowson 
water gas used for fuel, manufactured on the.pre- 
mises. By the use of accumulators it is rendered 
possible to employ engines such as turbines, gas 
engines, and single-phase alternators to drive the 
generators, as they will not be liable to take the 
strain of unexpected overloads, which will be met 
by the accumulators. 





FIXED GIRDER BRIDGE OVER GREAT 
DUCIE-STREET, MANCHESTER. 
By J. Gitcurtst, B.Sc. (Edin ) 

A DIFFICULTY which engineers not unfrequently 
encounter in designing metal bridges is the want of 
room for construction.. Under such conditions, to 
meet the requirements of stiffness and strength of 


girder, access for painting, and accommodation 
he permanent way, is often not at all an easy 
r. 


A good example of such a case is a bridge recently 
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constructed by the Lancashire and Yorkshire Rail- 
way Company to carry part of their lines over 
Great Ducie-street in Manchester. 

The headroom over the carriage-way of the street 
had to be not less than a certain minimum, and 
one of the requirements for the permanent way 
was that there should be nothing projecting above 
the floor of the bridge, in order to give facilities 
for altering the arrangement of the lines at any 
future time, and also to enable points and crossings 
tobe put down. These considerations, coupled with 
the fact that the bridge was of such a width as to 
preclude the idea of cross-girders, compelled the 
adoption of a platform bridge. But such a bridge 
with simple girders was out of the question, and 
Mr. Hunt, chief engineer of the Lancashire and 
Yorkshire Railway, solved the difficulty by fixing 
the ends of the girders, thus immediately enabling 
the depth of the girders to be reduced where such 
a reduction was most urgent, namely, over the 
carriage-way of the street. The form of girder de- 
cided upon is that shown in Fig. 1, page 546. 

It will be seen from the figure that the girder 
differs from a simple girder in having its ends 
elongated and fixed rigidly down by long bolts 
built into the abutments. These bolts are secured 
at their upper ends to the web of the girder by 
bent angles riveted to the web, and forming slings 
on which the bolts bear through cast-iron washers 
curved on the under surfaces. Views of this arrange- 
ment are shown in Figs. 2, 3, and 4, 

The bottom ends of these bolts are slotted and 
introduced through cast-iron washer plates, on the 
underside of which cotters are driven through the 
slotted holes. This arrangement was adopted 
instead of having nuts, on account of the ease of 
withdrawing the long rods by simply driving out 
the cotters, instead of having to unscrew nuts. 
These long bolts are set far enough back from the 
face of the abutment to prevent any excess of 
pressure towards the front, and to have sufficient 
deadweight of abutment hung on the bolts to pre- 
vent the girder lifting. 

The peculiar form of girder adopted, shallow in 
the centre, and deep towards the ends, is fully 
warranted by the following theoretical considera- 
tions. 

In an ordinary fixed girder of uniform section we 
know that the stress is less at the centre than at 
the ends, and therefore we can have the least 
depth at the centre. Also, increasing the depth at 
the ends increases the moment of inertia in that 
region, throwing the points of inflexion nearer the 
centre, and enabling a further reduction of depth 
to be made at the centre. 
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The form of the girder adopted is more pleasing to 
the eye thanif it had been constructed straight on the 
underside. The girder distantly resembles an arch, 
and the baldness of a plain rectangular opening is 
certainly taken off by curving the ends. In order 
to be able to work out the stresses on these girders, 
we must assume some portion of the complete 
structure (i.e., including the earth as a connecting 
link) to be rigid. The earth is alone strictly inde- 
formable, but we will assume the abutments, and 
those portions of the girders on the abutments, all 
to form one rigid mass, and consider the girder 
length between the abutments only. The existence 
of the bolts might seem necessary to be taken 
into account. But these bolts, having been screwed 
up tightly with long spanners when the bridge was 
erected, may have had as much stress put on them 
as to prevent any sensible extension by the loading - 
of the bridge. In that case they may be left out of 
count, and if the girder, considered simply as fixed 
over the abutments, gives a calculated deflection 
equal to the actual deflection of the bridge when 
tested, the assumption has a probability of being 
correct. It is also conceivable that the girder may 
act as an arch, but this is not probable, as there is 
no rigid connection longitudinally between the 
girder and the abutment. We shall therefore con- 
sider the case to be that of a girder fixed at the 
ends. As the general theory of fixed girders is 
not usually given in text-books, only the cases 
of uniformity of section and loading being con- 
sidered, it may be profitable to go over the general 
theory, following the treatment of M. Levy, 
although his methods are not applied to the de- 
tailed working out of the problem. There are 
various methods of expressing the physical fact that 
the girder is fixed, M. Levy working from the con- 
dition that the tangents to the elastic line over the 
abutments remain horizontal. 

The equation to the deformed mean fibre of any 
beam is 

f7_ —M 

d xt EI ° 
but this is also the equation to the funicular poly- 
gon or rather curve of a line of loads, for which 


» (1) 


the value per unit length is we and whose polar 


distance is unity. Therefore to get the form of the 
deformed mean fibre, it is only necessary to con- 
sider — lengths d x to be loaded with the 
forces EI’ 
form of the deflected beam. Now we know that 
forces acting continuously in a plane can always 
be reduced to two forces tangent to the funicular 
curve at its extremities. Also if these two forces 
coincide, and the force polygon is closed, the forces 
form a system in equilibrium. But from the condi- 
tions of our problem the tangents at the extremi- 


ties of the funicular curve of the forces tL 


The funicular curve so found is the 


coin- 


cide, being both houizontal ; and the force polygon 
closes. 

Mdzx 
El 
equilibrium, and from the conditions of equilibrium 
of parallel forces acting in a plane we get two equa- 


tions, ~— 
o . 
[is 


or E being constant may be left out, 


Therefore the forces form a system in 





Mada = 


—=—= 0 * 
EI 


(2) 
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Now as toa value of M. The bending moment 
at any point of a beam free or fixed on any number 
of piers is equal to the bending moment as for a 
free girder plus a linear function of the abscissa of 


the point, 
M=4+Ax+B, : - (3) 


If the beam is of symmetrical section on each 
side of the centre, and if we take the origin of co- 
ordinates at the centre, and if, besides, the loading 
is symmetrical on each side of the centre, substi- 
tuting the value of M given by equation 3 in equa- 
tions 2, we get 

A=0 


ha ‘ 
B = 0 I 


Y2 gx 
jl. i 


dx 
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These values of A and B show that the line repre- 
sented by the linear function A x + B is a straight 
line parallel to the axis of the beam, and at a dis- 
tance above it equal to the value of B. 

The curve of x’s to which this line is to serve as 
datum is for uniform loading a parabola. 

The graphic treatment of the problem is now 
clearly indicated. But there is one difficulty, and 
that is the varying moments of inertia of the beam. 
This variation can, however, be got rid of by various 
methods. 

Levy amplifies the ordinates of the » curve ; but 
this, having to be carried out for every different 
distribution of loading, involves a great amount of 
labour. Another method is a species of trial and 
error division of the length of the beam into parts 


for which fe is constant. 
The third method, and that which has been em- 
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Fig .9. 


Carve of influence for shear 
for a single rolling load 





B 


loyed in this case, is given in a paper by Mr. 
iL M. Martin on ‘‘ Arched Ribs,”.in the Minutes 
of Proceedings of the Institution of Civil Engineers, 
vol. 93, part 3, and depends on the equation of 
a rectangular hyperbola referred to its asymptotes 
asaxes. The beam is divided straight away into 


elemental lengths for each of which +. is a con- 


stant. 
Now if the beam be divided into » parts 


sr dx 
Ay Shh Me) Bd 


the integration being approximate. 
The value of B then becomes 


Fag dx 
0 6 I 
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In Figs. 5 and 6 is shown the graphic method of 
treating the case, including the finding of the de- 
flection. 





First of all is plotted the line A B, the ordinate 
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at each point representing the reciprocal of the 
moment of inertia of the beam at that point. The 
area thus obtained is calculated, and A D is set off 
cutting from the whole area a rectangle equal to 
one nth of the whole. Through D is drawn a 
rectangular hyperpola with the horizontal and 
vertical lines through C as asymptotes. As the 
product of the ordinate and abscissa of any point on 
this curve is a constant, we are enabled to obtain 
the required points on the beam, namely, those 
points each of which is the centre of a small element 
dx such that the quantity d x/I is the same for each. 
The sum of the ordinates through these points, to 
the parabola, taken over half the beam, divided by 
the number of divisions in the half-span, gives the 
value of B. Then a line drawn parallel to the 
beam at a distance B, gives the datum line from 
which to measure to the parabola, to furnish the 
bending moment at any point. 

To find the deflection of the girder under the 
uniform load chosen, a curve of flange stress is 
plotted, as if for a girder at uniform depth —in this 
case 3 ft. Todo this, the actual stress for sections 
over 3 ft. deep is reduced in the ratio of 3 to the 
actual depth in feet. EF in Fig. 6 is the curve 
of stress. Then, because 

fdx 
. K ; 
18 the total strain in an elemental length, the deflec- 
tion due to this is 
2fada 
Ed’ 
r being Measured from the point at which the de- 
ection is required. The total deflection is 


gg flees 


but f f «d x is the moment of the stress area about 
the point for which the deflection is wanted, 

















In this case to get the deflection at the point of 
inflexion below the horizontal tangent at the abut- 
ment ; the stress area is equal to 152, distance of 
the centre of area from point of inflexion 12 by 
8.3 ft., d is 36 in., E is 9000 tons. The deflection 
is then .1 in. The upward bending at the ‘same 
point above the horizontal tangent at the centre of 
the beam is .15in. The total deflection at the 
centre under the dead load is thus } in. 

As the live load for each girder is about the same 
as the dead load, the above deflection due to the dead 
load ought to be the actual deflection due to the 
passage of a live load. The actual deflection when 
the bridge was tested was jin. Such an agreement 
may be considered as verifying the theory and choice 
of constants to a certain extent. 

Now as to the stresses due to the live load. For 
the determination of these we shall suppose the 
bridge loaded with the weights on the axles of a 
Lancashire and Yorkshire bogie tank passenger 
engine, namely, 15 tons on the leading axle, 15 tons 
on the drivers, and 10 tons on each of the bogie 
axles. The distance between the leading and 
driving axles is 7 ft. 7 in., between driving axle and 
first bogie axle 12ft. 7in. The bogie axles are 
5 ft. 6in. apart. The overhang at the front is 
7 ft. 5in., and at the back 4ft. 2in. The actual 
weights on one girder will be half of these. Also 
to find the maximum stresses we shall adopt what 
the Continental engineers call the curve of influence 
method, the origin and development of which is 
due to German and French engineers. 

A curve of influence may be defined as that curve 
the ordinate at each point of which represents the 
effect (either for shear or bending, tension or com- 
pression) due to a load at that point for a fixed 
section of the beam. Thus there will be as many 
curves of influence as the number of sections we 
choose to select, on which to investigate the effects 
of moving loads. The bending effects may be taken 





moment at any point due to a load in any position, 
or to any distribution of loading whatever. 
If the beam be supposed divided up as before 


into parts for each of which 7 is constant, we 


have -* - 
dx x x i 
oe furS A fie+ <= Bn =0 
futrAafet+Bn=0. oe Seen 
or 
seé+Atx+Bn=0.... (5) 
Similarly 


ae fuss Fa fare fe=o, 


or with finite differences 
Sext+Atxe?+ BEx=0, 

the sign of summation or approximate integration 
being used, because « and » cannot in this case be 
expressed as functions of one another. The sum- 
mation may be effected graphically or by ordinary 
arithmetical calculation. 

From the above equations we get values of A 
and B: 


Awe eRe 
=x 
Substituting this value of A in equation (4) we 
have : 
B= 24eReX— Suse 
nix—(sazP? ’ 
also 


Am Sh20—-93h8 
n= x2 — (Sx)? 

Substituting these values in M = » + Ax + B, we 
get an expression for the bending moment at any 
point distant « from, say, the right abutment, due 
to any distribution of loading. 

ZMZe—-nShw Sueseu—Ssusx2 

n= x2? —(Z x)? n = x? — (Sx)? 

This expression for M the writer believes to be 
new. 

Suppose now we wish to calculate the ordinates 
to the curve of influence for any particular section, 
and for the case of a single load rolling across. We 
first choose the various positions of the load, say 
at intervals of 4 ft. across the span, then draw 
curves of bending moment due to the load in each 
of these positions, as if the girder were free on the 
abutments. These are the « curves. The distances 
x can be measured from either abutment. Then 
we have to find the value of 





M=m+2 


24, Sa, Twa, J 2%, 


Substituting their values in the equation for M, we 
get the bending moment at the section, which gives 
Mo for that position of the load, which gives the 
above values of 4, &c. These calculations would 
be extremely tedious to make. However, for the 
section for which « = 0, that is, over the abutment, 
the first two terms are zero, and the third term 
alone requires to be found ; but even for that all 
the above values = 4, =x, &c., are required. 

Accordingly the writer made these calculations 
for the end section. But for the other sections, 
the prospect of the calculations involved was so 
uninviting, that after some consideration another 
method was adopted, which, although still some- 
what long, was not so tedious, and was less liable 
to error, affording greater facilities for checking. 
This method, then, is as follows : 

A parabola is plotted with axis vertical and 
bisecting the span of the bridge. Then from the 
various sections for which curves of influence are 
wanted, ordinates to the parabola are drawn. 
From where these ordinates meet the parabola, lines 
are drawn to the ends of the span. It is only 
necessary to do this for half the span. Then it is 
evident that the different triangles thus obtained 
with the span as base are diagrams of bending 
moment for the positions of loads at the vertices of 
these triangles. 

As regards the scale for the bending moments, 
the parabola and triangles are drawn without any 
reference to a polar distance, force polygon, &c 

The simplest way seems to be to draw the para- 
bola a eonvenient size and then calculate the scale 
for each different load rolled across, or to calculate 
the scale for a rolling load unity, and then the 
scale for any load follows immediately. The 
central ordinate may be made an even number of 
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inches, or of such a length as to have an even 
scale. 

For working with the formula, the »’s would be 
the ordinates of the various triangles. But if we 
knew the closing line for each triangle, we could at 
once scale off the. bending moment at any point. 
This, then, was the next proceeding—to obtain the 
closing lines of each of these triangles considered as 
a diagram of bending for a load under its vertex. 

From equation (2) we have 


Mdz »Madr_g 
EI “KEI 
but as dai, constant, this requires that > M = 0 





= =0, 


and =M« = 0. 

If the ordinates to the closing line are called c, 
the above equations indicate that the resultant of 
the c’s considered as forces is equal to the resultant 
of the »’s. But we know the resultant of the u’s, 
so that the process resolves itself into finding a 
closing line to give a known resultant. 

Or, as we can decompose the ordinates to the 
closing line into two lots by a diagonal, the direc- 
tions and positions of the resultants of each of 
which two lots we know, we can resolve =u into 
two parallel forces having the direction and posi- 
tions of these resultants, and we then have to find 
a closing line to give the magnitudes of two forces 
whose directions, positions, and magnitudes we 
know. 

The method of solving this (which might be 
called, after Professor Smith, the method of one 
trial and one error), and which is due to Eddy, is 
to obtain by a trial line certain values of these 
forces, and then to increase or decrease the end 
ordinates according as the trial line gives greater 
or smaller results than those given by the resolution 
of 2H. 

The end ordinates of each triangle, i.e., for 
x = 0, obtained by the above process, should 
measure the same as the value obtained in calcu- 
lating the ordinates to the influence curve for the 
section x = 0 by the formula. 

As the writer had made these calculations, and 
they agreed with the graphic results, it formed a 
check on the work. 

For a further check, the ordinates above and 
below each closing line were scaled off and added, 
to see if the sum of the ordinates above was equal 
to the sum of those below, and there was little 
difference in any case. 

Now we have to get the curves of influence for 
each section, that is the curve, the ordinate at any 
point P of which represents the bending moment 
at the section X for which the curve is drawn, for 
the position of the load at P. This is done by 
simply scaling the ordinates on the various triangles 
from their closing lines. The curves in Fig. 7 were 
arrived at in this way. It will be seen that the 
curve of influence for the section for which x = 0, 
that is, the section just on the edge of the abut- 
ment, is altogether above the horizontal line, and 
that the position of the load for which the bending 
effect is a maximum is on the ordinate marked 5 
rather more than one-fourth of the span across. 

For the section at the vertical marked 1, the 
maximum bending occurs with the load at the ver- 
tical marked 6, for section through vertical 2, with 
the load at 7. For the vertical through 3 the 
maximum negative bending moment is about equal 
to the maximum positive moment, so that we may 
consider the vertical through 3 as the section at 
which the maximum bending moment changes from 
occurring with the load at some other section than 
that which is being considered to occurring with 
the load at that section. 

For example, the maximum bending moment at 
section 4 occurs with the load at that section. 

For a beam of uniform moment of inertia, the 
section corresponding to the section through ver- 
tical 3 would be at .17 o* the span from the abut- 
ment, so that the effect of increasing the moment 
of inertia near the ends of the girder is to displace 
this point nearer the centre. 

Having got these curves of influence for single 
loads rolling across, the next point is to get the 
curves of influence for a train of loads. The method 
of procuring these is very simply carried out with 
the aid of the curves for a single load, and a piece 

of tracing paper with vertical lines ruled on it at 
distances apart corresponding with the relative 
positions of the wheels of the locomotives. Care is 
required in scaling off the bending moments to 
different scales on the same diagram. In this case 





there were only two different sets of loads, 7} tons 
and 5 tons, to be dealt with, and as one load is half 
as much again as the other, one scale only was used, 
namely, that corresponding to the 5-ton wheel, 
and wherever a 7}-ton wheel occurred, half as 
much as was read off on the scale was added to the 
reading. 

Fig. 8 shows some of these curves of influence 
for the case of two locomotives of the type pre- 
viously mentioned rolling across. They are supposed 
to come on to the bridge from the right abutment, 
and the ordinate at any point of one of these dia- 
grams, say on the vertical numbered 8 of the 
diagram No. 6, gives the bending moment at the 
section through vertical 6 for the position of the 
train with the leading axle over the section 
through vertical 8. 

These diagrams are irregular, as is to be expected 
from the character of the beam and the loading, 
but in all of the diagrams the bending moment 
seems to increase in a regular curve, with the head 
of the train travelling up to the section considered ; 
and after the leading axle passes the section, the 
bending moment in many cases does not increase 
to any great extent. 

The diagram Fig. 8 shows the curve of maxi- 
mum bending moment for each section of the 
beam, which can occur with any position of the 
train of loads. It is obtained by simply selecting 
the greatest ordinate from each of the separate dia- 
grams or curves of influence for a train of loads. 
Greater accuracy might be obtained by running a 
curve through the points thus arrived at. The 
necessity or otherwise of doing this in practice will 
depend on the closeness of the ordinates. With a 
little experience of these curves, it would be easy 
enough to draw them in, sufficiently accurate for 
practical purposes, with a very few points. 

It will be noticed that the maximum bending 
moment changes sign between the verticals 3 and 
4, Whether this has any relation to the fact noticed 
in dealing with the curves of influence for single 
loads, viz., that the maximum bending moment 
changes from occurring with the load at some 
other than the section considered, to occurring with 
the load at the section, the graphic method does 
not show. 

Now as to shearing stress from live load. The 
first thing to do is to plot curves of influence for 
shearing from the effect of a single load rolling 
across. 

It is easily seen that the curves of influence for 
the two sections of the girder over the abutments 
are the only curves that require plotting. They 
are shown in Fig. 9. For any section X cutting 
these two curves in X’ and X”, the line of influence 
is formed by the two portions A C X’ and X” B. 

Then instead of drawing curves of influence for 
shear, for each section, for a train of loads rolling 
across, the maximum shear is arrived at in much 
the same way as in a simple girder. 

First of all the train is supposed to entirely 
cover the bridge, and a diagram of shear is drawn 
for the train in that position, with the aid of the 
curves of influence for a single load and a piece of 
paper with the positions of the axles of the engine 
marked on it. 

The train is then rolled off the bridge and shear 
diagrams drawn for its various positions, until the 
head of the train has just passed the centre of the 
span, after which position no maximum shear will 
occur for any section. The train is supposed to 
have its head, say, over the left abutment and to be 
rolled off to the right. 

The line representing the maximum shear at 
each point of the span, with a horizontal line as 
datum, is found in this particular case to be nearly 
straight, so that all that would probably be re- 
quired in most cases would be to find the maxima 
values of the shear at the abutment and over the 
centre of the span. 

It having been suggested to the writer by Mr. H. 
M. Martin, Wh.Sc., that it would be interesting to 
find the maximum error due to considering the 
girder as of constant section, this case was examined. 

The results showed that the error was variable, 
giving stresses sometimes less than the true maxi- 
mum, sometimes more, but was not sufficiently small 
to be neglected. 

For the purpose of comparison, lines of influence 
are shown in dotted lines in Fig. 7 for sections over 
the left abutment, one-fourth of the span across, 
and at the centre of the bridge. In order to judge 
from the lines of influence for single loads, the 


follow the curve of influence itself, instead of the 
horizontal line, but always preserving their hori. 
zontal distances apart the same. Then the point 
traced out by the centre of gravity of the loads in 
this position, as they roll along the curves, may be 
called the trajectory of the centre of gravity of the 
imaginary train. It can be easily shown that the 
position of the train which gives a maximum or 
minimum bending moment corresponds to the lowest 
or highest point of the above trajectory. 

The amount of error evidently depends on the 
relative positions and magnitudes of the loads. 

In this particular case, the point of inflexior 
being generally nearer the centre of the bridge than 
in the case of a girder of constant section, the 
bending moments will be greater at the abutments 
than for the case of uniform moment of inertia, and 
less towards the centre. This is shown also from 
consideration of the curves of influence. 

The writer has to express the obligation he is 
under to Mr. William Hunt, M. Inst. C.E., 
chief engineer of the Lancashire and Yorkshire 
Railway, for his kindness in allowing him the use 
of the working drawings of this bridge. 
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Measuring Macnetic PERMEABILITY. 

Mr. W. M. Morpey had two papers. The first 
concerned a new instrument which, to judge by 
its appearance, seems well fitted for the use for 
which it is intended, testing sample bars in the 
workshop or laboratory, simply in order to decide 
whether or not the sample is suitable. Exact mea- 
surements are not aimedat. Theinstrument forms 
a horseshoe. The iron of the yoke is laminated ; the 
bar under examination is pushed into the horizontal 
coil. The magnetic circuit is complete except for 
a little air gap at the inner end of the coil and bar, 
into this gap hangs a copper strip through which a 
current is sent. The other paper, ‘* Carbon Megohms 
for High Voltages,” referred to the strips of stiff 
carbon-blacked paper or press band which Mr. 
Mordey has found very useful for experimenting 
with currents of high volts. 


THE MEASUREMENT OF ELECTRICAL RESISTANCE, 


The ‘* Notes on Electrical Resistance Measure- 
ment,” by Mr. E. H. Griffiths, F.R.S., concern 
the improved form of Callendar and Griffiths’ 
ingenious self-testing resistance box and bridge, 
designed for the most accurate work, to which we 
referred in our report of last year’s meeting*, and 
which we hope to illustrate on an early occasion, 
and certain conclusions to which work with this 
bridge has led Mr. Griffiths. Three standard coils 
of the ordinary type were examined ; when the 
temperature was but slightly changed, the indi- 
cations of the thermometer within the coil did not 
afford sufficient information as to the temperature, 
and, therefore, the resistance of the wire. If the 
temperature of the tank containing the coils was 
changed by 1 deg. Cent., the temperature of the 
coils did not become identical with the tank tem- 
perature even after an interval of 12 hours. Unless, 
therefore, the coil temperatures are kept quite 
steady for at least a day, no high order of accuracy 
can result from the use of ordinary paraflin covered 
standards. Observations of the freezing point of 
water, conducted by means of platinum thermo- 
meters connected with the resistance-box, prove 
that the lowering of the freezing point, caused by 
the solubility of glass in water, is greater than has 
hitherto been supposed. The freezing points of 
dilute solutions must hence be determined with 
water which has not been contaminated by contact 
with glass. 


CoMMITTEES ON ELECTROLYSIS AND ELECTRICAL 
STANDARDS. 

The report of the Committee on Electrolysis, 
which consists of W. N. Shaw, F.R.S., Rev. T. 
Fitzpatrick, and W. C. D. Whetham, contents 
itself with stating which parts of the work have 
been undertaken by the three members, and that 
Mr. E. H. Griffiths, F.R.S,, is going to make freez- 
ing point determinations. The complete report 1s 
to appear in 1897. 


Report oN A THERMAL UNIT. 


The report on electrical standards practically 
confines itself to the thermal unit question ; but it 











effects from a train of loads, suppose that the axles 





~—* See ENGINEERING, vol. Ix., page 522. 











Oct. 30, 1896.] 


ENGINEERING. 


549 





ed that the international ohm is now 
0. Soon 10° c.g.s. units of resistance. After the 
Ipswich meeting, Mr. E. H. Griftiths communicated 
with scientists abroad, submitting to them his 
per in the Philosophical Magazine of November, 
1895, and asking for their opinions. Mr. Griffiths 
has compared the determinations of Joule, Row- 
land, Schuster, Miculescu, and himself, and arrives 
at the following results, based on a reduction of 
Joule’s mercury thermometer to the scale (1) of 
Rowland’s air thermometer, or (2) of a nitrogen 
thermometer (Schuster) : (1) (41.971 + 0.023) x 10° ; 
(2) (41.958 + 0.029) x 10° at 10 deg. Cent. Dorn, 
Wiillner, Chappuis, Ames would prefer 42 x 10° 
ergs ; Ostwald, Olszewski, Callendar, 10° ergs; 
Planck and Le Chatelier 10°; Rowland and 
Nichols the ice unit. Griffiths had recommended 
the nitrogen thermometer as standard ; abroad, the 
hydrogen thermometer has been 80 much used 
already, that the committee acquiesce in the latter 
choice. Many of the replies printed in the report 
worth reading. 
We fully aia the remarks which Mr. Griffiths 
made in presenting the report. The matter is of 
the highest importance, to none more directly than 
to engineers, whom the unit of heat or energy con- 
cerns above all others. It is not a question that prac- 
tical men should leave to pure scientists to settle and 
to criticise afterwards. We believe that in conver- 
sions the use of the old equivalent of 772 foot- 
unds is still the rule ; if it is not, one rarely does 
know what figure the calculation has been based 
upon. Some experimenters have forsaken the 772 
and adopted 777 foot-pounds; Professor Ewing 
prefers 778 foot-pounds as the mechanical equiva- 
lent of heat. It is time to end this confusion, 
Agreement respecting such matters will facilitate 
the great step we shall have to take, the adoption 
of the metric system. The 4.2 Joules proposed below 
would be equivalent to 780.25 foot-pounds at Green- 
wich. 

The Committee now invite further discussion of 
the following propositions : 

1. For many purposes heat is most conveniently 
measured in units of energy, and the theoretical 
c.g.s. unit of heat is lerg. The name Joule has 
been given by the Electrical Standards Committee 
to 10’ ergs. 

For many practical purposes heat will continue to 
be measured in terms of the heat required to raise 
a measured mass of water through a definite range 
of temperature. 

If the mass of water be 1 gramme, and the range 
of temperature 1 deg. Cent. of the hydrogen ther- 
mometer from 9.5 deg. Cent. to 10.5 deg. Cent. of 
the scale of that thermometer, then, according to 
the best of existing determinations, the amount of 
heat required is 4.2 Joules. 

It will, therefore, be convenient to fix upon this 
number of Joules as a secondary unit of heat. 
This secondary thermal unit may be called a 
**Calory.” 

Accordingly, for the present, a second proposi- 
tion is : 

2. The amount of heat requisite to raise the 
temperature of 1 gramme of water 1 deg. Cent. of 
the scale of the hydrogen thermometer at a mean 
temperature which may be taken as 10 deg. Cent., 
is 4,2 Joules. 

If further research should show that the state- 
ment in 2 is not exact, the definition could be ad- 
justed by a small alteration in the mean tempera- 
ture at which the rise of 1 deg. takes place. The 
definition in 1, and the number of Joules (4.2) in a 
Calory would remain unaltered. 

The perfectly clear propositions met with more 
opposition than the Committee had expected. 
Several members wished to avoid the confusing 
term of many meanings, Calory, and would be satis- 
fied with 108 Joules ; others inquired, without get- 
ting a reply, why Calory was spelled with a capital 
“C” and a ‘“*y”; some seemed to overlook that 
the Joule has an existence apart from the thermal 
question, and Mr. Sworn protested altogether, since 
Rowland’s observations were worthless, owing to 
his having neglected the depression of the freezing 
point ; but he had for the moment forgotten his 
authority. 


Tue Torat Heat or Water. 

Mr. W. N. Shaw, F.R.S., insisted upon the 
necessity of coming to an agreement, as one does 
not know to which primary or secondary units 
Tables refer. He has reduced the observations of 
Regnault, who used the method of mixtures on a 





gigantic scale not likely to be repeated, and of 
Rowland, to absolute measure. Rowland worked 
between 0 and 35 deg. ; from both we can calcu- 
late the values for temperatures between 107 deg. 
and 180 deg. ; we want, therefore, further work 
between 35 deg. and 100 deg. The results are not 
entirely satisfactory ; the means do not lie exactly 
on a curve, and if we rely on the high temperature 
observations, we have to strain those taken at low 
temperatures. 


RESEARCHES IN ABSOLUTE MERCURIAL 
THERMOMETRY. 


Mr. S. A. Sworn in this paper records the results 
of long-continued careful researches on thermo- 
meters. In the course of years the zero point of a 
mercurial thermometer undergoes changes which 
do not justify the assumption of a depression con- 
stant. The depression depends both upon the 
duration of the cause of change and the previous 
environment. 


HoMocGENEous STRUCTURE OF CRYSTALS. 


We can only mention Mr. W. Barlow’s paper on 
‘* Homogeneous Structures and the Symmetrical 
Partitioning of Them, with Application to 
Crystals.” Mr. Barlow has devoted himself to 
these studies, and has, as our readers mayremember, 
brought out excellent models explaining the con- 
tinuity of crystals and their various properties. 
We have, as Professor Miers remarked, 230 types 
of symmetry, and only 32 types of crystals. Mr. 
Barlow had a long discussion with Lord Kelvin, 
who admired Mr. Barlow’s model, but believed 
that the originator of this line of research was not 
Sohncke, but Bravais, whose mind had given way 
under the immense strain of the work. 


Evo.vution oF STELLAR SysTEMs. 


The series of astronomical papers was opened by 
Dr. Isaac Roberts, F.R.S., with a paper of the 
above title. He showed on the screen some of his 
stellar photographs, taken with a reflector of 20-in. 
aperture, marking stars down to the 17th magnitude, 
obtained by exposures of four hours and less, the 
scale being 1 millimetre = 81.5 seconds of arc on 
some, and five and thirteen times that scale on 
other photographs. He drew attention to the 
remarkable arrangements of stars, ever recurring, in 
Auriga, e.g., groups of stars in straight lines, arcs, 
S-curves, &c., which he had formerly regarded as 
accidental, but which he no longer could con- 
sider so. The stars of one group might be bright 
orfaint. He then threw on the screen photographs 
of nebulwe, mostly spiral, in Argo, Cassiopeia, Ursa 
Major, Canes Venatici, &c., which in general show 
a central condensation and spiral rings dotted or 
broken up with faint or bright stars, more or less in 
the nebulous part, the spiral lines being further con- 
tinued in distinct stars, whose nebulosity has ap- 
parently been completely absorbed already. Inthe 
Canes we have two condensations on both sides of an 
S-spiral; other nebule appear in quite irregular 
contortions. Dr. Roberts did not deal with globular 
and annular nebul, afew of which were to be seen 
on his splendid photographs. He ascribes the 
nebulze to masses of gas or dust in constant colli- 
sions. Lord Kelvin’s inquiry about spectroscopic 
examination he declared to be impossible owing to 
the faintness of the light; not one of the stars 
recorded by his photographs, he remarked, had 
changed its position by as much as three seconds 
of arc in nine years. Nor did he find any analogy 
in Professor J. J. Thomson’s remark that in a gas 
suddenly liberated in a cylinder, two condensations 
would be noticed, the central condensation being 
unstable if the gas exceeded a certain amount per 
unit space ; that was a laboratory experiment, Dr. 
Roberts remarked. 

Professor Fitzgerald asked whether there was 
not a certain likeness in appearance to the dissolu- 
tion of a jet under surface tension, and to the 
phenomena of Quincke’s experiments with soapy 
films. Somebody remarked that regular lines were 
easy to imagine in thousands of stars, and re- 
minded the section that Mrs. Huggins had made a 
fine star map with a stiff brush and ink. Dr. 
Roberts denied all resemblance, however, between 
a map so formed and the distributions of stars 
recorded in his photographs. 


PERIODIC ORBITS. 
Professor G. H. Darwin, F.R.S., submitted the 
results of three years of most painstaking calcula- 
tions, whose fascination one can well comprehend 





in spite of the monotony of the task. Proceeding 
on lines similar to Hill’s lunar theory, but allowing 
also for the solar parallax which Hill neglects, 
he introduces a hypothetical planet, Jove, one- 
tenth of the mass of the sun—roughly, a thousand 
times larger than Jupiter, therefore—and an in- 
finitesimal planetoid, and calculates what would 
become of that planetoid by varying the constant 
of energy, by which term he comprises the attrac- 
tion of the system and the gravitation effects. The 
possible periodic orbits, stable and unstable, which 
he develops, display strange variety. Starting 
as a satellite of Jove, the third body may pass over 
to the sun in a sort of S, and become a planet. 
Under certain conditions it would oscillate be- 
tween the sun and Jove, never approaching 
the other side of either, or describe a similar 
orbit as an inferior planet on the remote side 
of Jove. The bean-shaped orbit may pass into 
an 8, develop a cusp, the cusp may enlarge 
into a loop, increasing in size and also becoming 
retrograde. For each series of calculations there 
would be certain space divisions in which the orbit 
could not be stable. By combining these, Pro- 
fessor Darwin obtains an incomplete annulus of 
instability, which would probably be full for the 
real dimensions of our planetary system. 


Errect OF REFRACTION ON THE DiuRNAL Star 
MoveEMENTS. 


In astronomical photography the observer has 
constantly to correct the motion of his telescope by 
hand, since no clockwork moves the instruments 
with absolute uniformity, while, moreover, the 
varying effect of refraction has to be allowed for. 
The work is hence exceedingly fatiguing, and pho- 
tographs like those of Dr. Roberts, which after an 
exposure of four hours show almost perfect star 
circles with a very slight elongation in one direction, 
and of Wolf, presently to be mentioned, call for our 
admiration. Ina paper by Professor Rambaut read 
before the section he dealt with one of these diffi- 
culties. When approaching culmination, the hour 
angle of a star is less and less diminished by refrac- 
tion ; on the western side the effect is not exactly 
the opposite, as one might fancy. We require 
hence an adjustment which must, however, be 
made for each particular star. If a clockwork were 
rated for motion near the zenith, a mistake of 75 
second of arc per minute would be possible. Pro- 
fessor Rambaut has calculated a very complicated 
formula which the clock ought to follow with 
constantly varying rate. As this is impossible to 
achieve absolutely, though very fair approximations 
are obtained by pendulums, variable (Sir Howard 
Grubb) or provided with sliding weights, he has 
constructed curves which facilitate this work for 
longer or shorter exposures. The corrections to 
be made are larger than one might imagine; a 
clock may have to lose up to 100 seconds a day. 
Professor Rambaut’s own practical tests extend as 
yet over exposure of 1} hours only. 

Professor A. Lodge inquired whether an eccen- 
tric wheel could not be utilised for hour angle and 
declination changes. Professor Max Wolf, of 
Heidelberg, who had added a few more asteroids to 
the long list of his discoveries a few weeks before 
the Liverpool meeting, said we really wanted dif- 
ferent clockworks for different parts of the plate ; 
the parts coming down to the horizon were quite 
spoiled by refraction. Professor Wolf exhibited 
some marvels of skill and perseverance, plates ex- 
posed for nine and even 144 hours. 


MEASURING THE VELOCITY OF RoTaTION oF 
PLANETS BY SPECTROSCOPY. 


Professor J. E. Keeler, of Alleghany, Pa., gave 
a preliminary account of. the spectroscopic work he 
has been engaged in. In determining the velocity 
of rotation of planets about their axes, we have as 
yet relied upon angular measurements ; now with 
the help of photography we can make linear 
measurements. When a source of sound approaches 
us, the effect on our ears is to give a higher note 
than the one corresponding to the number of vibra- 
tions ; this is Doppler’s well-known principle. 
Similarly, if a star approaches us in our line of 
sight, we see light of shorter wave length than if 
the star was stationary, that is, the lines of the 
spectrum appear shifted. If possible, the slit should 
be directed towards the centre of the planet parallel 
to the equator. The lines will then appear not 
vertical, but inclined ; by measuring the angle we 
can calculate at what rate the part of the planet to 
which that portion of the spectrum belongs is, 
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owing to its rotation, receding or approaching, and | Professor Keeler’s lines whose inclination is to|matic plates) and the region of H y (ordinary 
we thus determine the linear velocity in a direct, |be determined, have a length of 0.75 millimetre. | plates); the results vary between 11.68 and 13 
but because of the exceeding delicacy of the|The four Jupiter photographs he had _ taken| kilometres per second, and are probably too high. 
measurements, not particularly reliable, method. | concerned the space te 
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that of Venus where the maximum shifting cannot 
exceed 1 deg., instead of 4 deg. as with Jupiter. 
If, however, the Venus spectrum is placed between 
two solar spectra (diffused light from the sky, re- 
quiring long exposure) the task becomes somewhat 
easier. As the light of planets is reflected, the 
inclination is twice as great as it would be if the 
planets were self-luminous. Unless with very big 
telescopes the different velocities at different lati- 
tudes can hardly be distinguished; in Europe 
Deslandres is the chief worker in this particular 
field. Professor Keeler exhibited his photographs, 
and earned warm applause for his admirably clear 
discourse. It could hardly have occurred to the 
uninitiated listener that it was Professor Keeler 
himself who proved, by such tests, that the rings 
of Saturn cannot turn as wholes, since the velo- 
city of the inner edge is greater than that of the 
outer ring. Of course the view that the rings of 
Saturn are made up of swarms of more or less 


minute bodies has long been generally accepted, | 5 


but this fact does not in any way detract from the 
interest of Professor Keeler’s beautiful results. 
Professor Fitzgerald pointed out what we really 
look for in such observations. In the case cf beat 
tones we wish to have the notes almost the same ; 
but it is only a question of a few hundred vibra- 
tions. Here we look for the combined effect of, say, 
10" and (10'+1) vibrations. Yet the effect can be 
made visible by approaching two reflecting surfaces 
to one another, or, as Professor O. Lodge added, 
by watching Newtonian rings travelling on a slide. 


Sonar Rapiation. 


The report of this Committee was read by Pro- 
fessor A. Lodge. The platinum - copper thermo- 
couple, a disc with a copper and a platinoid wire, 
connected to a D’Arsonval galvanometer has 
worked well, Mr. W. E. Wilson had made the 
galvanometer supply photographic records. At 
first the second line formed the abscissa ; after- 
wards the seconds were marked on the curve itself. 

€ curves have been submitted to Sir George 








Stokes, who convinced himself that the mirror 
positions are correct. The curves have not yet been 
reduced to absolute measures ; they are logarithmic 
and very neat, mostly superposable. Each sheet 
would represent three or four minutes of time. 
The radiation is never constant on a bright day 
even. Frofessor McLeod, who occupied the chair, 
mentioned that he had first tried an iron-copper 
couple, the iron being blackened by sulphuretted 
hydrogen. 
Maenetic STANDARDS. 

Professor Riicker, F.R.S., stated on behalf of 
this committee that he and Mr. Watson had taken 
a standard instrument from Kew to Falmouth, 
Valencia, and Stonyhurst, and had found less 
deviation than expected. The differences from 
Kew are: 


———-— 
| Falmouth. | Stonyhurst. Valencia, 


+00 





Declination .. - min. — 0.2 +11 
xX 10—5 o.g.8. ae — 18 —6 + 29 
Dip .. =! ; min. —1.6 + 2.2 —18 


No comparison could be made at Greenwich, as 
there is too much iron about, and also a dynamo. 

Dr. Chree’s report on the ‘‘ Comparison and Re- 
duction of Magnetic Observations,” referring to the 
selected five ‘‘ quiet” days and non-cyclic effects, 
with an appendix by Mr. W. Ellis, F.R.S., was 
taken as read. 


SEISMOLOGICAL OBSERVATIONS. 


At the Ipswich meeting last year it was resolved 
to amalgamate the Committee for Investigating the 
Earthquake and Volcanic Phenomena of Japan and 
the Committee on Earth Tremor into a Seismological 
Committee. The first report of this committee, drawn 
up by Professor J. Milne, F.R.S., recommends the 
establishment of seismological observations all over 
the earth ; but before taking any definite steps, the 
comparison of the various instruments is to be com- 
pleted, so that, finally, identical instruments can 
be fitted up at the various stations, whose outfit 











A great deal has 


would not cost more than 100/. 
been done for these comparisons, and this report of 
50 pages adds some more most interesting informa- 


tion : Notes on instruments to record feeble inten- 
sity earthquakes ; experiments with Milne’s pen- 
dulums T and U, 1895, 1896 ; changes in the vertical 
observed at Tokio, September, 1894, to March, 
1896—all these by Professor Milne ; experiments 
at Oxford, by Professor H. H. Turner ; the Perry 
tromometer, by J. Perry, F.R.S.; earthquake 
frequency, note by Dr. OC. G. Knott (influence of 
tidal stresses); instruments used in Italy, , by 
Ch. Davison. 

Professor Milne referred to his two stations on 
the Isle of Wight, the one in his house at Shide, 
and the other at Carisbrooke. They are two 
miles apart, both stand on chalk, his house on the 
slope of a hill: near its foot. There are peculiar 
tremors of three minutes, due, perhaps, toa settling 
of the ground, cracks in the chalk, air currents 
(produced by attempts to dry the air with calcium 
chloride), freezing outside, &c. ; but the period of 
three minutes—his pendulum has a natural period 
of 17 seconds—the preference for the hour 5 A.M., 
and the worse behaviour of his especially selected 
house are peculiar. The drying of the ground by 
the sun, and a little watercourse near his house, 
have something to do with these tremors. The 
aluminum boom of his pendulum, held by wire 
ties and pivoted in agate, carries at its ends a mica 
= with two slits of uneven width, marking two 
ight spots on the photographic paper underneath, 
driven by clockwork ; the hours are also marked, 
the hour hand crossing the fixed slit above the 
boom. The three-minutes tremors are generally 
wonderfully regular and very objectionable, because 
they frequently hide indications of earthquakes far 
away. In such cases the boom makes a few ripples 
before registering the big shocks ; the length of the 
ripple period increases with the distance. Thus 
Professor Milne was able to state that the great 
earthquake of last June in Japan took place, not 
on the 17th as first reported, when his instruments 
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were quiet, but on the evening of the 15th ; and at 
Liverpool he showed traces of a shock that he 
thought must have occurred in Japan on August 31 
at 5 p.m. On October 10, indeed, came the con- 
firmation from north-east Japan ; the heavy shock 
occurred at 5 hours 8 minutes, and lasted five 
minutes, whilst Milne reckoned seven minutes 
of heavy disturbances commencing at 5 hours 7 
minutes. 


METEOROLOGICAL OBSERVATIONS ON BEN NEvIs. 


This report, drawn up by Dr. Buchan, who was 
not present, records continued observations at the 
high and low level stations. The difference between 
cyclonic days, when in January low temperature 
prevailed at both stations, and anticyclonic days, 
when in February the temperature on the top of 
Ben Nevis was higher than below, is well brought 
out. The temperatures of these months were 
6.1 deg. and 7.6 deg. (top), and 6.3 and 4.7 deg. 
(below) lower than average means. The rainfall 
on the top, 118 in., was 31.8 in. less than in 1894, 
which was the lowest since 1886; more than 1 in. 
of rain fell on 36 days. In an approaching cyclone 
the moister air gradually occupies lower levels. In 
order to watch the descent of anticyclones, an 
intermediate, third station has been erected half- 
way up, at an altitude of 2196 ft. 


METEOROLOGICAL PHOTOGRAPHS. 


Mr. Clayden, the secretary of this committee, 
could, this year, report on work done with his two 
cameras which are placed on a piece of ground along 
the railway near Exeter, 200 yards apart, and con- 
nected by a little electric line for simultaneously 
releasing the shutters. Each stand is a four-sided 
cupboard built of thick match-boarding, with three 
sides sloping, the fourth facing north being the 
door, and the top forming a table 18 in. square. The 
base of the cupboard, 2 ft. 6 in. square, stands on four 
legs, 9 in. from the ground. Several coats of paint 
have made these stands so secure against weather 
that two years’ exposure have not effected any 
injury to these cupboards, which contain the 
cameras and electrical apparatus. Each camera 
swings on trunnions between uprights rigidly secured 
to a flat stand. The camera can thus firmly be 
clamped at any altitude. To further secure this 
object, a flat board, a segment of a circle whose centre 
is the same as that of the trunnions, has been fixed 
to the baseboard of the swinging camera ; this 
segment passes smoothly between two pieces of 
wood that can be drawn together by a screw. Each 
camera contains a lens of 18 in. focal length, with 
an iris diaphragm to covera whole plate. 

The two cameras are carefully adjusted and simul- 
taneous views are compared which must exactly 
coincide ; the adjusting screws for the focus are then 
fixed and varnished over. Mr. Clayden has practi- 
cally made his cameras himself, and done it so well 
of old seasoned wood, that no change could be 
detected after several months. The shutters are 
of the chronolux type; their ebonite slides warp, 
however, on very hot days, and will be replaced by 
aluminium sliding parts or Kew shutters. Trouble 
has arisen from the difficulty of getting a good earth 
in the hard Permian sandstones, also from the dry 
cells which the hot summer exhausted, and from 
spiders and earwigs. Mawson and Swan's photo- 
mechanical plates are well suited for ordinary cloud 
photography ; with } in. diaphragm ,}; second ex- 
posure is generally given. Each camera has a view 
tinder. The two observers signal to one another 
with pink, yellow, and blue flags (railway colours 
avoided); after each exposure the relays are 
examined, and the lines disconnected to prevent 
waste, in case the earwigs should close the circuit. 
It will be remembered that the photographs are 
taken with the sun in the field; the sun’s image, 
even if hidden in a black bur, can always be found 
on the glass side of the negative as a white or pale 
disc. 

The altitude and azimuth of the sun are first 
determined by calculation; two lines at right 
angles are then drawn through the centre of the 
sun image, and two corresponding points in the 
cloud selected, and their co-ordinates measured. 
The height of a cirrus came out in four consecutive 
observations 11.49, 11.2, 11.11, 11.45 miles. For 
high clouds a longer base line might be preferable ; 
for very low clouds the effects of perspective are 
such that 200 yards is already toolong. The base 
line has purposely been chosen east-west ; this is, 


The cameras might also be provided with altitude 
and azimuth circles. The heights observed vary 
between 0.47 mile, base of cumulus, and 17.02 miles, 
upper level of cirrus; two figures given by Mr. 
Clayden in his report, but not referred to, are 
peculiarly low—1.21 mile for a cirrus, 0.73 mile for 
cirro-cumulus. Mr. Clayden believes in his method 
as the operations are so simple ; readers interested 
in the subject will find information on other methods 
in Nature of July 23, 1896. 


Great Circe SAILING. 


In a paper on the “ Plotting out of Great Circle 
Routes on Charts,” Mr. H. M. Taylor, M.A., pro- 
oses that great circle curves should be engraved on 
ercator charts, in order to enable masters to 
ascertain without mathematical calculations the 
shortest route between two ports. 


Sarinc Fuicut or Birps. 


Dr. Bryan, F.R.S., pointed out in this paper 
that the fact that birds are apparently capable of 
supporting themselves in air without flapping their 
wings—not, though, without occasionally flapping — 
has been accounted for in three ways: by upward 
air currents (Maxim); variations of the wind 
velocity at different heights (Lord Rayleigh) ; varia- 
tions of this velocity from one instant to an- 
other, the wind habitually blowing in gusts sepa- 
rated by lulls (Langley and others). He would add 
a fourth source of energy, miniature whirlwinds 
which we see crossing our streets even on calm 
days, and which might explain why sailing birds 
congregate to one spot. Against the third hypo- 
thesis it has been objected that to take advantage 
of every puff of wind so as to be lifted up by it 
would be adifficult feat of aérial gymnastics, and 
that the variations of wind-velocity are not sufficient 
to sustain the weight of the bird in air. But if we 
assume the bird’s centre of mass slightly below the 
wing surface, especially if the wings are slightly 
curved upward as Mr. Peel believes,* the action will 
be automatic, as in the case of dandelion seeds, 
which are suspended from a sort of parachute ; 
they heel over so as to receive the wind, and are 
lifted, and in a subsiding current again rise as the 
greater inertia of the heavy seed makes the seed 
advance upon the parachute. Further, Langley 
has found that a horizontal plane travelling with a 
horizontal velocity falls more slowly than in vertical 
fall, and that conversely the power required to 
support an aeroplane in horizontal flight is less for 
high than for low speeds. A side wind would thus 
lift the bird, as any observer can notice. 

Mr. Bryan also read a paper on ‘‘Some Difii- 
culties Connected with the Kinetic Theory of 
Gases.” 

Mr. Lawrence Rotch contributed a “ Preliminary 
Note on the Exploration of the Upper Air by 
means of Kites.’’ On his observatory at Blue Hill, 
Boston, U.S,A., he uses kites of the tailless and 
box patterns, furnished with Richard registering 
instruments. In six instances heights of over one 
mile were reached; at the maximum attained, 
7333 ft., the temperature was 20 deg. lower than 
on the observatory, which is 640 ft. above sea-level. 
In one case the air was found much drier above 
than below. The altitudes are determined in 
three ways: by barometers, theodolites, and 
length and angle of line. We should like to 
draw attention on this occasion to the systematic, 
scientific ballooning which has since 1888 been 
conducted by the Verein fur Beférderung der 
Luftschifffahrt, of Berlin, under Assmann’s direc- 
tion. 


ESTABLISHMENT OF A NaTIonaL PHysIcat 
LABORATORY. 


The report of this strong committee, of which Sir 
Douglas Galton is chairman, and Professor O. 
Lodge, who gave the impetus in 1891 at Cardiff, 
secretary, was read by Sir Douglas. It enumerates 
the present facilities afforded for aiding research in 
Great Britain ; the 4000]. a year given by Govern- 
ment and administered by the Grant Committee of 
the Royal Society; the donation fund of that 
society ; contributions by the British Association ; 
investigations carried on at the Royal Institution 
with the aid of magnificent private munificence ; 
the City and Guild Institute ; the Royal Exhibition 
Commission of 1851, which devotes 60001. a year to 
research scholarships ; the research committees of 
scientific bodies ; and the laboratories of the uni- 
veraities and colleges. The committee would 





however, inconvenient for the later afternoon, when 
a third camera, in the north, would do good service. 





* Nature, August 6, 1876. 





earnestly deprecate any divorce between higher 
teaching and investigation, but regret that so large 
demands are made upon the time and energy of 
teachers, and that the appreciation of the essential 
connection between research and all higher scientific 
education is not so widely diffused as it is in Ger- 
many, the United States, and elsewhere. The 
systematic observation of phenomena which haye 
to be prolonged through periods of time longer 
than the average duration of life, the testing and 
verification of instruments, the preservation of 
standards, and the determination of constants 
are designated as the chief work that would 
fall to a national laboratory. The Kew Obserya. 
tory, endowed by the late Mr. Gassiott with an 
annual income of about 500l., is proposed as 
nucleus, the committee of management to be ap- 
pointed by the Royal Society alone or in conjune- 
tion with other scientific bodies, and the immediate 
executive and initiative power to be vested in a 
paid director of the utmost eminence attainable, 
** We would suggest to those whose business it may 
be hereafter to approach the Government, that 
some such sum as 20,0001. or 25,0001. would serve 
to erect a building sufficient for all immediate 
necessities, and that posterity may be left to in- 
crease it as necessity arises.” For initial equip- 
ment 50001. are suggested ; for total salaries, 2500/., 
including the director’s stipend of 12001. a year ; 
for maintenance, 3000/. ‘‘ A supplementary annual 
grant of 3000/., and an initial expenditure of 
30,000/. for buildings and equipment, would do all 
that is essential to carry out the scheme in a wise 
and worthy manner.” 

Sir Douglas concluded by throwing something 
like a balance-sheet of the Reichsanstalt on the 
screen—about 200,000/. spent on land, buildings, 
equipment, and 15,0001. annual maintenance, the 
salaries amounting to 8600/.—and by advising 
moderation. This was re-echoed by most speakers, 
although Professor Lodge could not help refer- 
ring to friendly competition by building ironclads. 
It was not at all levity that dictated this allusion 
and the ridicule that Professor Fitzgerald threw on 
the small sum to be asked for. The national labo- 
ratory, the latter said, would benefit our commercial 
prosperity ; but university and laboratory should 
engage in research and advocate the usefulness of 
useless research. The value of knowledge cannot 
be weighed out in gold, as Professor Kohlrausch, 
Helmholtz’s successor at the Reichsantalt, put it ; 
but the Reichsantalt had done great things for in- 
dustry. Lord Kelvin did not even wish for more 
money ; prematurely given, it would be ill spent 
probably. Professor Ayrton referred to the splendid 
equipment of the physical, apart from the mechani- 
cal, laboratories of M‘Gill University. Professor 
Riicker expressed the hope that no dissentient, 
dissatified letters would appear while the Govern- 
ment were being approached, and suggested that a 
memorial to be drawn up should be sigaed by all 
members of the section. 


(To be continued.) 





THE ENGINES OF H.M.S. ‘‘ DIANA.” 
THE second-class cruiser Diana, the engines of which 
we illustrate on our two-page plate this week, com- 
pleted on Saturday last, the 24th inst., a most suc- 
cessful series of official steam trials at the mouth of 
the Thames. The Diana and her consort the Venus, 
constructed and engined by the Fairfield Shipbuilding 
and Engineering Company, Limited, Govan, Glasgow, 
belong to a class of which nine have been constructed, 
three in the Royal Dockyards—the Talbot at Devon- 
port, the Minerva at Chatham, and the Eclipse at 
Portsmouth—while the other contract ships are the 
Juno and Doris, built at Barrow, and the Isis and 
Dido, constructed by the London and Glasgow Com- 
pany at Govan. The design has been evolved from 
the Latona and Bonaventure classes of the Naval 
Defence Act fleet ; the new vessels are larger, being 
50 ft. longer and 2200 tons displacement heavier than 
the Latonas, they carry three more 6-in. quick-firing 
guns, have a heavier protective deck, carry 150 tons 
more coal, while the same speed is got with only 600 
|more power, so that the material additions to the 
| fighting qualities are secured with the least possible 
addition to propelling power. It is true that the 
| wood-sheathed Latonas cost only about 180,000/. against 
'250,0007. for the Diana class, excluding armament 
| in both cases ; but, as we have indicated, this increase 
in the cost is more than compensated for by the higher 
efficiency. 

The Diana is 350 ft. long, 54 ft. beam, and at 
20 ft. Gin. draught displaces 5600 tons. She has an 
arched protective deck og from 3in. to 1} in. in 
thickness, rising from 5 ft. below the water line to lft, 
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The armament includes five 6-in. quick- 
4.7-in, quick-firers, eight 12-pounders, one 
four machine guns, and one 12-pounder 
boat gun. Moreover, the vessel has three torpedo 
launching tubes, two of which are under the load water 
line. But we have on previous occasions fally de- 
scribed the type (see ENGINEERING, vol. lxi., page 
976, and page 287 ante), 80 that it is not necessary here 
to enter into details;.we will therefore confine our- 
selves to a description of the machinery and the details 
of the official trials just concluded. : 

The engines, as shown by the engraving, are of the 
triple-expansion type. Each set, however, is fitted in 
two separate engine-rooms in the ship, although they 
are braced together athwartship as well as being 
stayed well fore and aft, The cylinders are indepen- 
dent, with cast-iron liners and steam jackets. The 
covers are of cast steel, The diameters of the cylinders 
are 33 in., 49 in., and 74 ia. respectively, thé stroke 
being 3 ft. 3 in. Piston valves are fitted to the 
high-pressure cylinders, and double-ported flat valves 
to the others, the usual double eccentric and link 
motion being used for operating all valves. The 
reversing engines are of the all-round type, with worm 
and wheel gear. The weigh-bar arms are slotted and 
fitted with screws allowing the cut-off in the different 
cylinders to be adjusted independently of each other. 
The front columns are of forged steel, which reduces 
weight and gives a fine open engine in view of the 
starting platform. The back columns are of cast-iron 
and of the ordinary split type, with separate guide 
faces. The bedplates are built up in the ship, and all 
the working parts of the engine are steel. Whitworth 
supplied the crank, thrust, and propeller shafting, 
which is of fluid steel and hollow, while the crankpins 
have centrifugal lubricating apparatus. Each pro- 
peller has three adjustable plates, which, together with 
the boss, are of gun-metal. 

The main condensers are placed in the wings of the 
ship, the body being of brass, with solid drawn tubes 
of thesame metal. Water is circulated through the 
tubes by a large centrifugal pump of brass—there is 
one to each condenser, and each is driven by a sepa- 
rate engine. There is, however, a cross-connection, 
so that either engine may supply cooling water to 
both condensers. The air pump is worked by a lever 
from the high-pressure engine in each case. A filter 
is fitted between the air pump and feed-water tank, 
to insure the purity of the feed water. The main 
feed, auxiliary feed, bilge and fire pumps are all 
arranged on the centre-line bulkhead, and are worked 
from a separate steam pipe, while the exhaust passes 
also through an auxiliary service to a small condenser, 
with separate air and circulating pump. 

The boilers are of the cylindrical type, single-ended, 
each with three furnaces, having corrugated flues. 
There are eight such boilers, equally divided between 
two water-tight compartments, but the piping is- so 
arranged that the steam from any of the boilers may 
be used for either of the engines. The working pres- 
sure is 155 1b. Fans and engines are fitted to supply 
air to the stokeholds, which are arranged to work 
either with natural or forced draught. It may be 
stated here that in the three new ships of the class 
soon to be ordered, Belleville water-tube boilers, with 
economisers, are to be installed, and it is anticipated 
that the power with natural draught will be 10,000 
indicated horse-power instead of 9600 indicated horse- 
power with forced draught in the nine ships now being 
completed. 

The Venus was tried in August; the results were 
given on page 288 ante. The Diana was tried last 
week, and in tabulating the results it may be in- 
teresting to repeat those got with the Venus. Fleet- 
vogineer Elbrow represented the Navy, while the 
Fairfield Company were represented on the Venus and 
Diana by Mr. Alexander Gracie and Mr. E. Sharer. 
On the 17th inst, the eight hours’ natural draught run 
was made, and the mean results were as follow : 


Eight Hours’ Natural Draught Trial 
* Diana.” ** Venus.” 
Draught forward 
ft 


above it. 
firers, 81X 
3-pounder, 


. 19 ft. 6in. 19 ft, 0 in. 


” a ee . 21 ft. Bin. 21 ft. Gin. 
Boiler pressure .. 145 Ib. 150 Ib. 
Vacuum, starboard 26.4 in. 25.6 in. 

a. ee 26.9 in. 26.2 in. 
Revolutions, starboard 136.8 136.6 

” port “s oe 135.8 137.2 
Indicated horse-power, starbd. 4206 4063 
” ” port . 4046 4136 





Total = 8252 8204 
Speed by log, 19.72. Coal consumption, 2.25 Ib. 
The forced-draught trial of the Diana was run on the 


The vessels also ran 30-hour coal consumption trials 
at half the full power, and the results are as follows : 


o Diana,” o Venus.” 
Indicated horse-power .. 4916 4876 
Mean revolutions : 116.1 118.05 
» vacuum .. 26.75 in, 26.85 in. 
Coal consumption 1.47 Ib. 1.60 Ib. 


The results, it will therefore be seen, were highly 
satisfactory, and it need only be added that the speed 
for each trial was in excess of that anticipated in the 
design—18.5 knots under natural draught and 19.5 
knots under forced draught. On the jel newer trial, 
with the patent log, the speed exceeded 20 knots. 








MOTOR FOR DRIVING CENTRIFUGAL 
PUMP. 


WE illustrate on page 547 one of a set of eight 
electric motors constracted by Messrs. Ernest Scott 
and Mountain, Limited, of the Close Works, New- 
castle-on-Tyne, for driving the centrifugal pumps used 
for clearing the water from a large floating dock. As 
will be seen, the armature axis is placed vertically, 
being fitted with a coupling below to bolt on to another 
flange on the pump spindle. The field magnets are 
bolted to a heavy cast-iron standard which also sup- 
ports the bearings of the armature spindle. The 
commutator is located on the upper portion of the 
machine, being therefore easily accessible. The motors 
are designed to run at 350 revolutions per minute, at 
which they develop 60 effective horse-power. 





COMPOUND HORIZONTAL ENGINE AT 
THE BERLIN EXHIBITION, 

WE illustrate on page 558 a compound horizontal 
engine exhibited under the dome of the Machinery 
Hall at the Berlin Exhibition by Mr. A. Borsig, of 
Berlin. The engine in question is designed to indicate 
100 horse- power, and has cylinders 12.8 in, and 
18.7 in. in diameter by 17.7 in. stroke, its speed being 
150 revolutions per minute. The general appearance 
of the engine is well shown in Fig. 1, whilst the sec- 
tional plan, Fig. 2, and the cross-section, Fig. 3, 
exhibit clearly its details of construction. Special 
attention has been paid to the matter of accessibility 
of. working parts and compactness of design. The 
cylinders have been cast in one piece together with 
their valve chests, and are bolted at the front to 
tubular guides, cast in one with the bedplate. The 
system of jacketing is very complete, that of the high- 
pressure cylinder being formed by the aid of a liner, 
whilst the low - pressure cylinder is surrounded by 
the exhaust steam from its companion. The valve 
gear for the high-pressure cylinder is of the Rider 
type, and is automatically controlled by the governor. 
The low-pressure cylinder, on the other hand, is fitted 
with a simple Trick valve. Both chests, it will be seen, 
have been placed to the outside of the engine, thus 
permitting of easy access to the valves. Forced lubri- 
cation is employed, a double-acting pump being used 
to send the oil between the rubbing surfaces. The 
crankshaft is of the double-throw type, and rests on 
three bearings formed in the main bedplate, a fourth 
bearing being placed outside the flywheel. The former 
are fitted with four-part cast-iron brasses, lined with 
white metal. The engine is used to drive a Drehstrom 
dynamo constructed by Messrs. Naglo Brothers, of 
Berlin, to which it is connected by belting. 





H.M.S. ‘*‘ POWERFUL.” 

THE engraving, on page 551, of H.M.S. Powerful, 
made from a photograph forwarded tous by the builders, 
the Naval Construction and Armaments Company, 
Limited, Barrow-in-Furness, will be regarded with 
interest, in view of the details we have been able to 
give in recent issues of the steaming trials. The vessel 
is, as we have already pointed out, the largest cruiser 
yet constructed, being 500 ft. long between perpen- 
diculars and 538 ft. over all, 71 ft. beam, and 
43 ft. 4 in. in depth to the upper deck. Above that 
is the boat deck, flush with the long forecastle head 
and poop. This makes her very high out of the water, 
and she is, in ——- of this, a very dry ship in 
aseaway. Her displacement is 14,200 tons. Eighteen 
months ago* we had occasion to compare these dimen- 
sions with the largest cruisers of foreign powers, but 
since then France and Italy have commenced the con- 
struction of large cruisers, Prior to the design of the 
Powerful and her consort, the Terrible, very few ships 
were over 400 ft. in length ; the most noteworthy case 
was the United States cruiser Columbia, of 412 ft. 

The new Frenchship, the Jeanne d’Are, is 496 ft. 2 in. 
long, 63 ft. 8 in. beam, and at 26 ft. 7 in. draught 
displaces 11,270. tons. She is to have an armoured 
belt 54 in. thick, and with engines of 28,000 indicated 
horse-power will give a sp of 23 knots. But her 
coal capacity is only 626 tons, so that her radius of 
action is very much less than the majority of our new 
cruisers. Indeed, most naval experts incline to the 
view that considering this, the high speed has been 





20th inst., and the results are as follows : 
Four Hours’ Forced Draught Trial. 

x ty Diana.” o Venus.” 
Date of trial be +. Oct, 20, 1896. Aug. 11, 1896. 
Draught of water { forward.. 19 ft. 19 ft. 6 in, 
Bte af e+ 21 f¢6in. 21 ft. 6 io. 
Ai am pretsure in boilers 149 Ib. 145 Ib. 
vy f pressure in stokeholda 1.29 in. 1.34 in. 
a in condensers .. 26.0 25.8 

volutions per minute 146 146.1 
Mean pressure in {high 5U.5 49.2 
cylinders ay : iz re 

Mean indicated horse-power.. 9875 9744 





* See ENGINEERING, vol. lix., page 665. 


dearly bought, but, notwithstanding, a second of the 
same class is about to be laid down. 
The Italians are about to construct a big cruiser 
420 ft. long by 65 ft. 6 in,, and of 10,000 tons dis- 
lacement. She will be the longest ship in the Italian 
avy, and it is said with 18,000 indicated horse-power 
under forced draught, she will get 23 knots. It will 
therefore be seen that foreign navies support Sir 
William White’s move in advance. It is true the new 
cruisers, of which eight have been ordered, are to be 
only 435 ft. long by 69 ft. beam, displacing 11,000 tons 
at 25 ft. 3 in. draught ; but they are, so far as fighting 
is concerned, as efficient almost 23 the Powerful, 
while having an equally ry | radius of action. Their 
speed, however, is slightly less, but 21 knots with 
natural draught is nevertheless a satisfactory result, 
especially as the financial consideration was an element 
in the design, and as the draught had to be minimised 
as much as possible to enable the ships to go through 
the Suez Canal. We can almost have three Diadems 
for two Powerfuls, and although this is no reason for 
ignoring the need for ships of the latter type, it sup- 
ports the claim for several ships of the former class, 
more especially when it is borne in mind that notwith- 
standing the compromises made to minimise the cost 
and draught, Sir William White has given such an 
admirable fighting and commerce-protecting ship with 
so wide a radius of action. 





THE BRISTOL ELECTRIC TRAMWAY. 

On page 359 of our sixtieth volume we published a 
description of the Bristol electric tramway system 
which was very successfully carried out by Mr. Joseph 
Kincaid and the British Thomson-Houston Company. 
Since that date (1895) very important changes and 
developments have been carried out, which are illus- 
trated on page 550. 

The tramway system in Bristol has grown from very 
small beginnings. In 1875 the first section of line 
was acquired by the present company. The first step 
taken to bring about the Kingswood extension was in 
1891, when a provisional order for carrying out the 
work was obtained ; but it was not until the modified 
regulations, recommended by the joint Committee of 
both Houses of Parliament, to operate electric traction, 
were known, that the Bristol directors felt justified in 
entering upon the project. The directors then in- 
tructed their then engineer, Mr. Joseph Kincaid, M. 
Inst. C.E., to carry out the works, which he has done 
most successfully. The necessary powers to enable 
the company to proceed with their scheme of electric 
traction for the Kingswood Tramway were obtained 
in 1894. The subject received all the attention its im- 

rtance deserved, alike from the Corporation of 
Bristol and the Local Boards of St. George and Kings- 
wood, through whose district the line runs. Inde- 
pendent investigations were made by each body to 
arrive at a thoroughly impartial decision on the merits 
of the whole case. In each instance the decision was 
entirely favourable towards the proposed mode of trac- 
tion. In the St. George and Kingswood Electric 
Tramway the most modern system was adopted under 
the best expert assistance available, and the British 
Thomson-Houston Company were selected to carry the 
work into operation. In this extension pretty nearl 
every difficulty to be met with in construction wor 
had to be encountered. Both at Kingswood and St. 
George there is every sign of vigorous growth in popu- 
lation and trade, value of land along the line has in 
many cases doubled, and the prospects have brightened 
as it is recognised that by the electric tramways now 
opened for passenger traffic, a stimulus has been im- 
parted to the district. The public rejoicing which 
attended the we of opening the new line was 
a significant sign of the times, and the sympathetic 
interest awakened in electric traction augurs well for 
its rapid growth in this country, 

The illustrations, Figs. 1 to 7, show the general 
arrangement of the enlarged power station. The 
greater part of the ground on which this stands was 
previously occupied by a tramway stable and car- 
shed, and, wherever ible, the existing buildings 
have been utilised. The only additional ground re- 
quired was the portion adjoining the pump-room ; 
but the engine and boiler houses have been re-roofed 
and the car-sheds slightly extended. It has been 
necessary to lower the floor of the car-sheds consider- 
ably, in order to obtain sufficient headway. 

The contractors for the engines, boilers, dynamos, 
and other electric appliances and machinery, as well 
as for the cables and cars, were the British Thomson- 
Houston Company. There are four Lancashire boilers 
of Siemens-Martin steel, the manufacturers being 
Messrs. D. Adamson and Co. The length of boilers is 
30 ft., and the inside diameter 7 ft. 6 in., the furnace 
tubes being 3 ft. in diameter. The thicknesses of the 
plates are 34 in. for the shell, 13 in. for the furnaces, 
and j4 in. for the ends. The boilers are fitted with 
Green’s fuel economisers, and four pairs of Vicars’ 
mechanical stokers ; the same electric motor which 
drives the stokers also serves for the scrapers of the 
economiser, and there is also a small engine in case 





of need. There are two feed pumps, each capable 
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of delivering 16,000 lb. of water per hour, against a 
boiler pressure of 160 lb. to the square inch, and each 
of these is driven by a separate electric motor of the 
“*G. E. 800” type, but shunt wound (Figs. 8 and 9). 
The steam mains are 7 in. in diameter, the pipes lead- 
ing from the boilers to the mains 6 in., and from the 
mains to the engines 4 in. All these pipes are in mild 
steel. The boilers have been tested separately at the 
factory to a pressure of 260 lb. to the square inch, and 
the steam pipes, stop valves, &c., to a pressure of 300Ib. 
The ordinary working pressure is 140 lb. to 160 lb. 

As at first designed and constructed, the station was 
fitted with three Willans’ centre-valve compound non- 
condensing engines, with two cranks at 180 deg. 
apart, and giving 135 indicated horse-power at 380 
revolutions, with a steam pressure of 120 lb., though 
the usual working pressure in the cylinders is 160 lb. 
The flywheels were 3 ft. 8 in. in diameter, and grooved 
to take ten 1}-in. Egyptian cotton ropes for driving the 
dynamos. 

There were three 100-kilowatt slow-speed continuous- 
current dynamos, each capable of giving an output of 
200 amperes at 550 volts when working at 650 re- 
volutions per minute. 

This installation has proved inadequate to cope with 
the increased service which has been demanded by 
the public. The number of motor cars, which origi- 
nally was 12, has been nearly doubled. An extension of 
about two miles to Eastville has just been completed. 

This, and the fact that direct driving is much more 
economical than the use of belts or ropes, decided the 
Tramway Company to entirely replace the engines 
and dynamos by an up-to-date direct-driven plant. In 
designing and getting out a specification for the new 
equipment, Mr. H. F. Parshall was called in to advise ; 
and the station which is now nearly completed, and 
which in its way will be one of the finest in Europe, 
owes its origin to him. 

After very carefully considering the merits of all the 
various types of engines existing at the present moment, 
and which have been applied to traction purposes, it 
was decided to adopt the McIntosh and Seymour 
engine, This engine has already been fully described 
in our issue of November 15, 1895, vol. 1x., page 599. 

It was decided to put in foue 150 K. W. direct coupled 
sets, and to add two more Lancashire boilers to the 
existing two, thus bringing the total number up to 
four. The engines used are direct coupled and hori- 
zontal. The diameter of the high-pressure cylinder is 
13 in.; that of the low-pressure, 23 in.; stroke, 17 in.; 
revolutions, 200 per minute at 150 lb. steam pressure. 
The economical load is 230 horse-power at one-third 
cut-off. At four-tenths cut-off the indicated horse- 
power is 310, the maximum cut-off being three- 
quartera. The total weight of the engine is 46,000 lb. 

he weight of each flywheel is 4500 fb, the diameter 
being 82in, The diameter of the main steam pipe is 
5 in., and that of the exhaust10in. All these engines 
are absolutely guaranteed to regulate from no load to 
full load within 2 per cent. variation of speed. 

The generators are directly coupled to the engine 
and are of the six-pole type. The armature has a 
cast-iron spider pressed on to the 9-in. shaft with a 
pressure of from 10 to 12 tons. The current density 
in the conductors on the armature at full load is 
always below 1500 amperes per square inch. The 
armature is of the notched type. The efficiency of 
this machine at full load is 95 per cent., and 88 per 
cent. at quarter load. 

Besides the four main electric generators, there is a 
motor generator which supplies current for the accu- 
mulators and the lighting of the station. There are 
four electric motors, of which two drive the feed 
pumps, one is for the mechanical stokers and fuel 
economisers, and one for the machinery in the repair- 
ing shops. Each of these motors will give up to 20 
horae-power if necessary. The motor generator is 
capable of generating on its secondary terminals an 
output of 230 amperes at 135 volts; and its general 
construction is similar to that of the main generators. 
The motor portion of the motor generator is com- 
pound wound in such a manner that the electromotive 
force at the secondary terminals is constant ; but the 
compounding of the field is done entirely from the 
motor armature, and not from the secondary arma- 
ture, so that this latter may be used in connection 
with the set of accumulators. The primary terminals 
of the motor generator are connected to the main 
omnibus bar of the station, and have, therefore, to 
work at an electromotive force of from 500 to 550 volts, 
In connection with the shunt winding of the fields of 
the motor generator, there is a regulating switch with 
20 stops, and a suitable resistance, enabling the electro- 
motive force between the terminals of the secondary 
part of the apparatus to be varied between 135 and 
105 volts. 

One special feature of this tramway is the use which 
has been made of accumulators. Of these there are 
two descriptions, the main, and the car-lighting accu- 
mulators, both of which have been supplied by the 
Chloride Electrical Storage Syndicate. The main 
accumulators consist of a battery of 55 cells, with 15 
plates in each cell. They are of the special protected 
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JONES'S WATER-TUBE BOILER. 
CONSTRUCTED BY MESSRS. WHITEHEAD AND CO., FIUME, 
(For Description, see opposite Page.) 




















type, and each cell has a capacity of 546 ampere- 
hours, when discharging in six hours. The low-tension 
current for charging these cells is obtained from the 
motor generator, and from them current is taken for 
lighting the station when the generator is not in use, 
and also for charging the small accumulators for car 
lighting. 

An armoured feeder, .15 square inch in sectional 
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area, is taken underground the whole length of the 
tramway, and is connected about every half-mile to 
cast-iron pillara; these contain switches and a light- 
ning arrester between the feeder and the overhead 
wires. Fig. 10 shows the connection which can be 














made by means of the switches in these pillars, In 
addition to the feeder there is a small, three-strand, 
insulated and armoured conductor, laid the whole 
length of the line. One of these strands is for the 
Board of Trade leakage tests, the other two wires are 
for telephones, instruments being fixed in each of the 
— for use by the company in case of a break- 
own, 








Roadways are liable to be disturbed by the gas, 
water, and sewer excavations, and the men so engaged 
are careless in the extreme, and when they come across 
a cable, as often as not do their best to damage it 
before they find out what they have got to deal with. 

The extenzions at Bristol are being carried out 
with an armouring of lock coil segments. The cable 
itself has a strand of high conductivity wires, insu- 
lated by bitumenised fibre, and lead sheathed as before. 
A bedding of yarn is put on the lead, and on this an 
armouring, consisting of a considerable number of 
specially-shaped segments, is wound on in such a way 
that each segment will interlock withits neighbour, and 
that, when the whole of them are in position and form 
a ring round the cable, they interlock with each other, 
absolutely making an arch over the cable and render- 
ing it exceedingly difficult to pierce the armouring or 
to displace the segments. This is an adaptation o the 
well-known lock coil rope which is so largely used in 
collieries. It has been found that a willing navvy can 
have a good half-dozen blows at the cable, hitting it 
fairly within a few inches of the one place, without 
causing any injury whatever to the core. f 

Two complete trolley wires run from end to end 0 
the line for supplying cars running in opposite direc- 
tions, They are of hard-drawn copper 0.32 in. in dia- 
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DUPLEX PUMPING ENGINE. 
CONSTRUCTED BY MESSRS. BEVER AND DORLING, DEWSBURY. 






































































































































































































































meter, and are divided by section insulators about 
every half-mile, where the two ends are brought to the 
switch-boxes and joined to the feeders through the 
switches, tna insulation is used throughout. There 
are overhead points and crossings at the ends of the 
line and at the branch to the power station ; and also 
overhead conductors above the tracks in the station, 
so as to enable the movement of the cars to be entirely 
by electricity. 

Although this line has existed for some time as a 
horse-car line as far as St. George’s Church, just past 
the power station, the rails were not considered heavy 
enough for the new traffic ; so that it was decided to 
lay new rails throughout. The section adopted weighs 
76 1b, per yard, and has unusually heavy fishplates. 
The groove for the wheel is an inch wide and $ in. 
deep. No cross-sleepers are used, but the rails are 
bedded on concrete 6 in. thick, extending the full 
width of the tramway. They are connected by four 
cross-ties to each 30-ft. length. These ties are flat 
steel bars, 2 in. by § in., with two nuts at each end, 
bolted through the web of the rail. The whole track is 
bonded with ‘Chicago ” bonds, two 3/0 bonds being 
used at each joint. 





_DUPLEX PUMPING ENGINE. 

_ We illustrate on this page a form of valve gear 
introduced by Mr. Bever, oF the firm of Bever and 

orling, engineers, of Dewsbury, with a view to en- 
abling a pumping engine to work expansively, and at 
the same time to insure that each piston makes a full 
stroke, which does not, as is well known, invariably 
happen with the usual —_ of gear. With the latter, 
when one piston has e its stroke it remains sta- 
tionary under a full head of steam, until the other piston 
call made, say, one-tenth of its stroke, so that practi- 
. y only one piston is moving at atime. To remove 

ese defects Mr, Bever has arranged to give his valves 


& motion com: d Sees 
To this end pounded of that of the two piston-rods, 


both the swinging levers from the cross- 





heads are coupled to a vibrating link in such a way 
that the resulting motion of the slide valve causes it 
to cut off the steam before the stroke is finished, whilst 
at the same time a slight lead is given to the valve 
when the piston reaches the end of its travel. This 
lead prevents any possibility of the piston striking the 
head of the cylinder, whilst at the same time it causes 
the pistons to start on their return stroke more quickly, 
80 that it is claimed more strokes are obtained per 
minute with the same actual piston — Further, 
as each piston gives its only lead, the length of stroke 
is invariable. The arrangement is well shown in the 
annexed engravings, where Fig. 1 represents an eleva- 
tion and Fig. 2 plan of the pumps. The piston-rod 
A, Fig. 2, works the lever C, whilst the piston-rod B 
works the lever D. In the ordinary arrangement of 
valve gear for duplex pumps, these levers would be 
coupled direct to their respective valve spindles 6 and 
a. In this gear, however, the connection is made 
through the vibrating lever E, which is connected to 
the valve spindlesas shown. The effect of this altera- 
tion is to cause the valves to cut off steam before the 
end of the stroke, and to give each a lead of its re- 
spective piston as already explained. 





JONES’S WATER-TUBE BOILER. 

Tue illustration on the ——— page shows a form 
of water-tube boiler invented by Mr. A. E. Jones, the 
works manager of Messrs. Whitehead and Co., of 
Fiume, and used by them for the last three years in 
one of their steam launches. It has been worked 
hard, with forced draught, without the necessity 
having arisen to touch a single tube. It will be seen 
that the boiler consists of a horizontal shell, with an 
interior furnace. The part of the furnace at which 


the bars are situated is cylindrical, the remainder 
being square in cross-section, and accommodating two 
sets of tubes, each set making an angle of 45 deg. 
with the horizontal. : 
The interstices between the tubes go straight 


through from one end of the flue to the other, so that 
the tubes are as easily cleaned as those of a locomotive 
boiler. The swell on the upper part of the outside 
shell forms the steam space, the *‘ waist” being held 
together by a perforated stayplate forming a chord to 
the large and small circles. e whole of the flue can 
be easily withdrawn from the shell for scaling. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 24. 

THE contraction in pig-iron production to less than 
one-half the outturn one year ago has produced no 
visible effect on the market. Mill purchases are 
very light, except for charcoal irons in western markets. 
Buyers are awaiting the verdict to be rendered 
November 3. Wonderful things are then promised. 
If all the iron and steel are purchased in the two 
months ensuing, there will be a temporary boom. 
During the week numerous inquiries have been sub- 
mitted to steelmakers at Chicago, Pittsburg, and 
Philadelphia, the object in most cases virtually being 
to secure options on large lots of bars, billets, plates, 
and shapes. There are rumours to the effect that some 
very large orders will be placed before the apt hg 
some from car builders, some from locomotive works. 
The bulk of the profitable demand will probably come 
from the smaller western foundries pot shops whose 
production finds its way into the agricultural States. 
Wheat has advanced 20 cents per bushel ; other 
cereals have also hardened in price; enormous 
shipments are being made from both coasts, and the 
reflection of this activity is already visible in a firmer 
tone in all supply trades. High freight prevents ex- 
ports of billets to Germany. Prices are now 2 dols. 
per ton less than a year ago. Angles and beams are 
weaker. Steel rails are quiet. Old rails have declined. 
More steel works are resuming, and there is a stonger 
undercurrent in the entire market. In 10 days the 
clouds will roll away, and manufacturers will then be 
able to test the sincerity of the assurances given of 
heavy buying as soon as there was a satisfactory 
termination of the political campaign. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was large, the market was cheerful in 
tone, and a considerable amount of business was trans- 
acted. Perhaps the most satisfactory feature of the 
market was the disinclination of sellers to enter into con- 
tracts for delivery ahead, owing to the general impression 
that the upward movement which has set in is likely to 
continue next year, and, therefore, sellers believe that by 
waiting a little while they are likely to do business 
on better terms than are offered at present. A good deal 
of No. 3 g.m.b. Cleveland pig iron was disposed of at 
39s. 104d. for prompt f.o.b. delivery, and that figure was 
generally regarded as the market quotation, though 
some buyers endeavoured to purchase at rather less. Most 
makers would not quote No. 3 below 40s., and for some 
special brands as much as 40s, 3d. was realised. For for- 
ward delivery prices varied very considerably, and it was 
difficult to obtain reliable quotations. No. 4 foundry was 
38s. 9d. to 393., grey forge 37s. 9d. to 38s., mottled 37s, 3d. 
to 37s. 6d., and white 36s. 9d. to 37s.—all of them having 
an upward tendency in sympathy with No. 3. Mottled 
and white iron are somewhat scarce. No.1 was 4ls. 
East coast hematite pig iron was in pretty good request, 
and quotations were stiffer, but considering the recent 
iacreased cst of production, prices we ra cheaper than they 
should be. For early delivery of Nos. 1, 2, and 3 about 
48s, was the figure. Rubio ore was put at 15s. ex-ship 
Tees—a price which makes it difficult to understand 
how 1 hematite can be produced at present market 
rates. There is, however, little to be surprieed at in the 
— of foreign ore, for it costs nearly 7s. at Bilbao, and 
reights are very stiff, as much as 8s. Bilbao-Middles- 
brough having been paid. Middlesbrough warrants 
opened at 39s, _ ., and advanced to 40s, 14d. cash 
buyers. ‘To-day there was really no alteration in the 
market so far as quotations for makers’ iron were con- 
cerned, but Middlesbrough warrants eased off, and by the 
—_ of the market they were put at 39s. 114d. cash 
yers. 


Cleveland Ironmasters’ Returns.—For many years the 
Cleveland Ironmasters’ Association have issued monthly 
returns showing the production and dis of pig iron in 
the North of England, but these interesting figures will 
no longer be available as a guide to those connected with 
the trade, the ironmasters having decided not to publish 
them in the future. From a producer’s ig of view the 
ironmasters have, we believe, acted wisely, for makers in 
other districts do not show the business they are doles by 
issuing statistics, and there is really no reason why Cleve- 
land should show to the world exactly what is being done in 
the centre of the iron trade. At the same time, however, 
the statistics will be very greatly missed. The earliest 
returns we can trace appeared in 1867, 


Manufactured Iron and Steel.—We are glad to be able 
to give a satisfactory and quoceeniag account of the 
manufactured iron and steel trades. ere is now great 
activity in nearly all departments, inquiries concerning 
new orders are reported numerous, and quotations are 
moving upwards. @ demand for shipbuilding material 





has improved considerably, owing to orders for vessels 
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having been placed, and quotations have consequently 
been put up. Bar producers are also busy, and rail-makers 
are wellemployed. Common iron bars are quoted 51. 5s. ; 
best bars, 5/. 15s.; iron ship-plates, 5/. 2s. 6d. to 51. 5s. ; 
steel ship-plates, 51. 7s. 6d. to 51. 10a. ; steel boiler-plates, 
61. 7s. 6d. ; iron ship-angles, 4/, 17s. 6d. to 5/.; and steel 
ship-angles, 5/. 2s. 6d. to 5/, 5s,—all less the customary 
24 per cent. discount for cash. Heavy sections of steel 
rails are 4/. 10s.; light rails, 5/. to 5/. 23. 6d. ; and ordi- 
nary chairs about 3/.—all net cash at works. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Midland Institute of Mining Engineers.—Ab the 
general meeting of the members of the Midland Institute 
of Mining Engineers, papers by Mr. B. Donkin on 
** Powdered Coal for Firing Steam Boilers—Wegener and 
other Systeme,” and by Mr. G. Fowler on ‘‘ How a Mine 
may be Dry and not Dusty,” were discussed. Professor 
O'Shea, of the Firth College, Sheffield, wrote expressing 
his thanks to Mr. G. B. Walker for his paper on 
“‘The Education of Mining Engineers.” He remarked 
that he had been struck with the thoroughness of 
the scientific training of the mining student abroad, 
by which he became a man who thoroughly under- 
stood the theory and practice of his profession. In the 
future only those engaged in their great industries 
would succeed who were able to use the resources of science 
to the greatest advantage, not only in dealing with the 
primary commodity, but in the treatment and recovery of 
all attendant bye-products. The initiativein the matter 
of practical and thorough training must come from the 
mining engineers. In the course of a short discussion on 
the subject, Mr. Mitchell (of Mitchell Main) pointed out 
that the classes in Barnsley in connection with the York- 
shire and Firth Colleges had afforded large opportunity 
—but very few had accepted it—of receiving a college 
education. The discussion was adjourned, after expres- 
sions of opinion had been elicited from Mr. Thirkell, 
Mr. St. John Durnford, Mr, Bonser, and Mr. Nash. 


Sheffield Chamber of Commerce.—The subjects dealt 
with at the last meeting of the Sheffield Chamber of 
Commerce were the decimal system, the Bi- Metallic 
League, the Berne telegraphic code, the trunk telephone 
syatem, certificates of origin for Russia, and trade with 

unis and Spain. The Chamber passed a resolution in 
favour of the new Weights and Meaeures (metric system) 
Bill, which they consider would be greatly improved 
if some date, however remote, were inserted therein, 
at which the provisions of the measure should become 
compulsory. The Secretary to the Post Office’wrote, in 
reply to a communication from the Chamber, that 
measures had been taken .to accord, as of right, to eve 
user of the trunk telephone wires the use of inland trun 
circuits for a second period of three minutes on payment 
of double fees, except in one or two cases where practical 
difficulties prevented the privilege being available, 


The Coal Trade.—Businees in the Yorksbire coal trade 
is improving. The miners in the West Yorkshire dis- 
tric) are employed on an average about four shifts per 
week, those in Barnsley and neighbourhood five shifts. 
Hovse coal finds a ready market, the London demand 
being greater at the present time than it has been during 
the past year. Businees in steam coal is fully maintained, 
but the competition that exists in this department pre- 
vents large profits. Manufacturers’ sorts move off quickly, 
and the demand for coke is well maintained. Quotations 
are as follow: Best Silkstones, 88. 6d. to 93. 6d. per ton ; 
Barnsley house, 7s. 6d. to 88. 6d.; steam coal, 6s. 6d. to 
7s, 3d.; smudge, from 1s. to 1s. 6d.; coke, for common 
foundry purposes, 83, 6d, to 12s, 6d. per ton. 


Iron and Steel.—There is a noticeable improvement in 
the iron trade, and prices have strengthened. Engineer- 
ing work is in great request in the Sheffield district, and 
hydraulic machinery in Leeds and neighbourhood is keep- 
ing the full number of men actively employed. Marine 
engineering work is likely to be more plentiful now that 
freights have strengthened. Large orders for new ships 
have been recently placed with northern builders, and an 
impetus will thus be given to makers of crankshafts, &c., 
who have not been overburdened with orders of late, 
lronfounders are generally busy. Makers of railwa: 
material are actively engaged in the completion of the wor 
given out in the early summer, and as the Chinese are said 
to be yet inquiries with a view to railway extensions, 
further developments from that quarter may be shortly 
expected. Cutlery, ‘les, and mining and contractors’ 
tools move off quickly. There is a growing firmness in 
steel of all classes. The rolling mills, tilts, and forges are 
actively engaged in the preparation of material for the 
local and cycle industries. The demand for wire rods 
of all grades has greatly improved, and prices have 
strengthened in consequence. Common rods realise 5i. 
per ton; guaranteed temper, 7/. 10s.; common_ basic 
rods, 51. per ton; dead soft, 6/. 10s.; high carbon, 77. 10s. 
Hematites are quoted, delivered in Sheffield, at from 
54s. to 58s.; Bessemer billets, of special carbon, 5/. 12s. 6d. 
to 61.; Siemens-Martin ac.d steel, 7/. 10s.; Lincolnshire 
forge iron, 40s.; Derbyshire forge iron, 383, 6d. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Business was quieter in the 
pig-iron warrant market last Thursday forenoon, when 
some 40,000 tons were dealt in. Scotch iron fell 2d. and 


Cleveland 24d. per ton. Atthe afternoon market a few 
**bear” sales were made on account of the advance in 
the Bank rate, but all the iron offered was readily taken 
up, and the price of Scotch recovered to 47s. 94d. per ton 
cash. One feature of the market was the 


rmness of 


hematite iron, the price of which was 1d. up on the day. 
Some 30,000 tons of iron changed hands. The closing 
settlement prices were—Socotch iron, 47s. 9d. per ton; 
Cleveland, 39s, 9d.; Cumberland and Middlesbrough 
hematite iron, respectively, 493. 14d. and 463. 103d. 
r ton. On Friday forenoon the market was excited. 
he sales amounted to about 70,000 tons, and the orders 
were reported to be largely on behalf of the public. 
Prices rose from 3d. to 64d. and 9d. per ton, and the close 
was at the best points. In the afternoon the activity 
continued, and it was freely estimated that the turnover 
for the day amounted to close on 140,000 tons. The finish 
was near the best prices, and Scotch was up 8d. per ton 
on the day, while Middlesbrough hematite iron rose 10d. 
per ton. At the close the settlement prices were 48s. 44d., 
40s. 14d., 49s. 9d., and 47s. 9d. per ton respectively. A 
large amount of business was done in the warrant market 
on Monday forenoon, and a good tone prevailed. Scotch 
iron touched 48s, 6d. cash, but closed 34d. lower on 
realisations for profits. Cleveland and hematite iron were 
also the turn lower for the same cause. The reaction was a 
most natural one under the circumstances. About 40,000 
tons of iron were dealt in. Purchases were said to be 
ened free from English districts. The market was 
rmer in the afternoon and active, fully other 40,000 tons 
changing hands. While the finish was barely at the best 
points, the forenoon’s reaction was partially made good. 
The settlement prices at the close were, respectively, 
483. 3d., 393. 104d., 49s. 9d., and 48s, per ton. Things 
were very busy on Tuesday forenoon, when some 40,000 
tons of material changed hands, and though an attempt 
was made to smash prices, the tone was firm. In the 
afternoon the market was strong, owing to certain big 
shipbuilding orders that were reported as having been 
placed, and on the day prices advanced from 2d. to 4d. 
perton. Other 40,000 tons of iron were dealt in, and the 
respective settlement prices at the close were 48s. 6d., 
403. 14d., 503., and 48s. per ton. The market was very 
active this forenoon, fully 50,000 tons being dealt in, 
while at one time fully better prices than yesterday were 
aid. On some realisations there was a slight reaction 
rom thebest. There was less doing in the afternoon, but 
the ** bears” were pretty active in trying to get prices 
down, a fair amount of hematite iron being sold, but the 
bulk of it was at lower prices—a reduction of 2d. to 24d. all 
round. Thesales amounted to 30,000 tons, and the closing 
settlement prices were 48s, 3d., 40s., 503., and 48s. 3d. per 
ton. The following area few of the prices of No. 1 special 
brands of makers’ iron: Clyde, 503. per ton ; Gartsherrie, 
Summerlee, and Calder, 51s. ; Coltness, 52s. 6d.—the fore- 
going all shipped at Glasgow; Glengarnock (shipped at 
Ardrossan), 50s. 6d.; Shotts (shipped at Leith), 52s. ; 
Carron (shipped at Grangemouth), 52s. per ton. There 
are now 75 blast-furnaces in actual operation, as com- 
pared with 78 at this time last year. During the past 
week two ordinary furnaces were blown out at Govan 
and one at Dalmellington, and additional hematite fur- 
naces have been blown in at both places, and at Colt- 
ness. Six furnaces are making basic iron, 32 are working 
on hematite ironstone, and 37 are making ordinary iron. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 4232 tons, against 6005 tons in the corre- 
sponding week of last year. They included 310 tons 
for Canada, 151 tons for Australia, 890 tons for Germany, 
675 tens for Holland, 115 tons for Belgium, smaller 
uantities for other countries, and 1780 tons coastwise. 
he stock of pig iron in Messrs. Connal and Co,’s public 
warrant stores stood at 363,349 tons yesterday after- 
noon, showing no change for the past week. 


Finished Iron and Steel.—Finished iron is decidedly firm 
and in active demand. A very large business has lately 
been done in shipbuilding steel, and the steel works 
which a month or five weeks ago were in want of orders 
are now filled up for months. In the course of last week 
the price advanced to 5/. 5s. per ton, at which some large 
lines were placed, and on Saturday other 2s, 6d. per ton 
was put on the price, and this week it has been paid. 
Sheet iron has been raised in price 5s. per ton. Steel 
ship-plates were done to-day at 5/. 10s. per ton, less 5 
per cent. 


Sulphate of Ammonia. — The sulphate of ammonia 
market is very much depressed. Business has been re- 
peatedly done of late at 7/. per ton, and ib seems not 
likely that any advance will be got for some time to come. 


Glasgow Copper Market.—Avt the forenoon meeting of 
the copper market last Thursday 75 tons of metal changed 
hands, and the price rose 3s, 9d. per ton. In the after- 
noon an advance of other 23, 6d. was made, but without 
any business passing. The market was fairly active on 
Fridayforenoon, when some 150 tons changed hands at 
481. 83. 9d; per ton cash and 48/. 10s. three months. In the 
afternoon 75 tons were dealt in at very nearly the same 
prices, the close being a shade easier. Prices were firm 
on Monday forenoon, when 250 tons were dealt in, and 
the three months’ quotation advanced 6s. 3d. per ton. 
In the afternoon 150 tons were done at 48/. 13s. 9d. and 
481, 15s. three months. Yesterday forenoon 100 tons 
changed hands, and the price lost 1s. 3d. per ton. A 
similar quantity was disposed of in the afternoon, and 

ricés were again 1s. 3d. per ton easier. The sales this 
ieeenects amounted to 200 tons, and the price rose 3s. 9d. 
per ton, but in the afternoon no business was reported. 


Starting of New Rolling Mills at Bathgate.—Yesterday 
a pew industry was started at Bathgate, namely, the 
making of: steel sheets. The works, which are to be 
known as the West Lothian Steel Rolling Mills, are in 
connection -with the West Lothian Shovel Works, and 
have been erected by the proprietor, Mr. George Wolfe, 
for the pur of manufacturing steel sheets for the 
making of shovels. The works when in full operation 
will employ a considerable number of hands. The engines 





were supplied by Mezers. Lamberton and Co., Coatbridge; 





. : are. 
the rolling mills by Messrs. J. S. Roberts, Limited West 
Bromwich ; the boilers by Mr. Arnot, Coatbridge and 
Messrs. Inglis and Co., Limited, Airdrie; the shears b 
Messrs. Craig and Donald, Johnstone; the iron nat 
which is carried across the whole work by means of girders, 
was erected by Messrs. Dickson and Mann, Limited 
Bathville ; the brickwork by Mr. Robert Marshall brick. 
builder, Uphall ; the furnaces built by Mr. Charles Bond 
Coatbridge ; and all the iron castings by the Bathgate 
Foundry Company. The whole works, including a hand. 
- 0 wl of bi > the —— road, are to be lighted by 
electricity, this contract being in the hand 
Hunter and Jack, Glasgow. " alien 


Great Boom in Shipbuilding.—Quite a number 

for new steamers have been placed with ives 
within the past week or two. One of them is a contract 
for 14 steamers of 4000, 5000, and 6000 tons deadweight 
nn capacity, representing a total of about 70,000 
tons. The order for this extraordinary amount of hew 
shipping has gone to Messrs. Russell and Co., whose 
yard at Port Glasgow has been so much enlarged that it 
can provide berths for as many as 20 new ships, 

The engines, all of the triple-expansion type, are all 
to be supplie¢ by Greenock and Port Glasgow firms 
Other orders have been placed higher up the river. 
Messrs, Robert Napier and Sons are to build three new 
steamers of 3000 tons each for a Roumanian steamshi 

company.—Messrs. William S. Miller and Co., Glasgow, 
bave contracted with Messrs. A. M‘Millan and Son Daum: 
barton, for a steel screw steamer of 3000 tons on a light 
draught of water. The machinery is to be supplied b 

Messrs, Muir and Houston, Glssgow.—The Fairfield 
Shipbuilding and Engineering Company have received an 
order from Messrs. Donald Currie and Co. to build a 
steamer for their Cape line—a vessel of 6000 tons the 
largest steamer of the Currie fleet.—To-day it is announced 
that Messrs. Carmichael, ean, and Co., Greenock 
have booked an order for two steel screw steamers of 
250 ft. and 260 ft. respectively. It is probable that the 
engines will, in both cases, be built in Greenock.—Meassrs, 
M ‘Millan and Son have also got an order for a steamer of 
6200 tons deadweight capacity from Messrs, Gow, Harri- 
son, and Co., Glasgow.—An order for a steamer of 5000 
tons for Messrs. Koyden, Liverpool, has been placed with 
Messrs. Charles Connell and Co., Scotstoun, Whiteinch, 





OsaKA.—Plans are being matured for th : 
of a spacious harbour at Sasa, Japan. © construction 





GooLz anD MarsuLanp Licut Raitway.—It is pro- 
posed to construct alight railway to meet the require- 
ments of the agricultural area extending from Goole to 
the Trent, known as the Marshland district. The area 
affected_is the district of land lying between Goole and 
Thorne Moors on the weat ; the Manchester, Sheffield, and 
Lincolnshire Railway on the south; and the Ouse and 
the Trent on the north and the east respectively. The 
proposed line would join the North-Eastern Railway at a 
point south of the bridge over the Dutch River near 
Goole. It would pass behind the houses in Old Goole, 
and run thence through Goole Fields, eouth of Swinfield, 
to Haldenby. From this last-mentioned place it would 
turn in a south-easterly direction to Luddington and run 
from that village to Amcotts and Keadby in Lincoln- 
shire, where it would effect a junction with the Man- 
chester, Sheffield, and Lincolnshire system. It is also in 
contemplation to construct a branch line from Haldenby 
to Fockerby and Garthorpe. The distance covered by 
the line, from the junction with the North-Eastera at 
Goole to where it joins the Manchester, Sheffield, and 
Lincolnshire at Keadby, is rather more than 11 miles, 
while the length of the proposed branch from Haldenby 
to Fockerby is something over one mile. The North- 
Eastern would be invited to work the line, 





NorrincHaM AND ScarsoroueH Raitway.—Mr. J. Cor- 
dukes Thompson, local solicitor to the promoters of a pro- 
posed new railway from Nottingham to Scarborough, 
stated a few days since that the route proposed to be fol 
lowed was almost straight, ing through coalfields re- 
cently discovered, and uniting at Drax with the Hull and 
Barnsley, with rayy it was proposed to work, 

ving Goole, the line would pass directly across the 
Yorkshire Wolds to Weaverthorpe, through an agricul- 
tural district which had not yet been tapped. The longest 
tunnel would be near Pocklington, where one would have 
to be constructed about a mile in length. After leaving 
Weaverthorpe, it was originally intended that the line 
should approach Scarborough through Forge Valley ; but 
objections having been raised by the local landowners, 
it had been decided to enter the borough by way of 
Seamer, and the station at that village would be close to 
that of the North-Eastern Company. Near Seamer 4 
single line would branch off and pass round Oliver's 
Mount into Jackson’s-lane, where a passenger station 
would be built for those desiring to disembark at the 
South Cliff. The main line, continuing from Seamer, 
would run down the Seamer Valley, and passing through 
a tunnel emerge near the Scalby-road brick works. It 
would then pass on the edge of the cemetery and run 
down into the Peasholme Valley at the end of the Royal 
Albert drive on the north side. The main line, reserved 
for passengers, would run close to Trafalgar-street East, 
and terminate in the vicinity of Wrea-street. Here a 
station would be built with a frontage near Claremont- 
terrace in Castle-road. The second line, branching off at 
Peasholme Valley, would at that point descend at 4 
gradient of about 1 in 70 till a tunnel was reached, and 
running nearly under St. Peter’s Roman Catholic Church, 





it would pass right under the town from north to south, 
and emerge on the site of the disused gas-house. Special 
sidings would be constructed for fish and goods. 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—A rise in freights has had a ey effect 
upon the market for steam coal ; and until some favour- 
able terms can be obtained, there is not much prospect of 
an improved demand ; the best steam coal has been making 
93, 9d. to 10s., while secondary qualities have brought 9s. 
to 98. 6d. per ton. The demand for house coal has in- 
creased in consequence of the advent of colder weather ; 
No. 3 Rhondda large has made 10s, per ton. Patent fuel 
has ruled quiet. Coke has continued in good demand ; 
foundry qualities have made 17s. 3d. to 17s. 6d. per ton, 
and furnace ditto 14s. 6d. to 16s. 6d. per ton. The manu- 
factured iron and steel trades continue well employed ; 
large consignments of steel rails have been made at 
Cardiff on Indian account, and both heavy and light 
sections have ruled firm. 


Barry Railway.—For some years this company has been 
endeavouring to obtain access to the Monmouthshire coal- 
fields, but its efforts to do so by an independent line have 
hitherto proved unsuccessful. An arrangement has now 
been made with the Great Western Railway Company by 
which Monmouthshire coal can be conveyed to Barry at 
the same rate as to Cardiff. This is expected to occasion 
aconsiderable increase in the Barry Company’s business. 


The Electric Light at Bristol.—The electric light is ad- 
vancing steadily at Bristol. The present demand from 
private customers is so great that the electric lighting 
committee of the town council is pushing forward the 
installation of new plant with all speed. 


The ‘‘ Salamander.” —The work of refitting the torpedo- 
gunboat Salamander, which was to have been taken in 
hand at Devonport and completed by March, has been 
postponed for three months in consequence of the inability 
of the contractors to supply her new boilers, which are to 
be of the water-tube type, by the date arranged. The 
sum of 23,0007. had been provided by the Lords of the 
Admiralty for carrying out the work; but as less than 
half of this will have been spent on her by the end of the 
current financial year, the balance is to be appropriated 
to refitting and repairing work on other vessels. 


South Wales Coal.—The exports from Cardiff in the 
first half of this year showed an increase of 500,000 tons, 
as compared with the corresponding period of 1895. 
The Cambrian Company is opening out a new seam in its 
No. 3 pit. Sinking operations have also been undertaken 
by several other firms. 





Hut.—A special meeting of the Council of the Hull 
Chamber of Commerce and Shipping was held on Mon- 
day to consider the report to be presented at the annual 
meeting on November 11. In the report, which was 
adopted, the couhcil states that it has to record a quiet 
and uneventful year, the chief feature to note being the 
steady progress which has been made, and is being made, 
in the facilities granted to the commercial classes by the 
railways and dock companies, the returns showing a 
steady and progressive increase in the trade of the port. 





Water C. JOHNSON (TRADING AS JOHNSON AND 
Puituirs) v. Hanson, Scort, AND Co., LimiteD.—This 
arbitration, which involves certain points of interest to 
engineers, has recently been decided upon by Mr. Jere- 
miah Head, M. Inst. C.E., Westminster. The plaintiff 
is a manufacturer of electric lighting plant at Old 
Charlton, Kent, and the defendants are makers of 
cotton driving-ropes at Stockport. Towards the end of 
1891 defendants undertook to supply a quantity of 12-in. 
diameter cotton driving-rope, which should be suitable 
for certain conditions under which it was to work, and 
should not ‘‘fray or stretch quickly.” In September, 
1893, a further contract was entered into for an additional 
quantity of rope, on the same terms and conditions. The 
ropes were supplied and paid for. A year later, when 
they had been sufficiently used to test their capabilities, 
they were found, according to the contention of plain- 
tiff, not to have fulfilled the contract conditions, and 
they were all rejected. Others were purchased, and 
the cost thereof, amounting to 120/., was claimed as 
damages. Defendants contended that the ropes were 
good, and according to contract, and not properly re- 
jected. The case was, in the first instance, brought 
before the Hon. Mr, Justice Wright, in the High Court 
of Justice, Queen’s Bench Division, and after some 
evidence had been given, it was ordered to be tried before 
three arbitrators. In April, 1896, this order was varied, 
and Mr. Head was selected by the judge to be sole arbi- 
trator, all questions of costs being, however, reserved. 
The arbitration was held ashort time since at 47, Victoria- 
street, Westminster. Mr. H. A. Forman, instructed by 
Mr. G. Whale, solicitor, of 107, Cannon-street, appeared for 
the plaintiff, and Mr. H. P. Banks, intpested Messrs, 
ham and Co., of Lincoln’s Inn-fields, for the defen- 
dants. During the proceedings, which extended over four 
days, a number of technical witnesses were heard, Their 
evidence tended to show that the difficulties which led to 
the rejection of the — arose mainly from two causes, 
viz., first, the small diameter of the driven pulleys 
(2 ft, 4 in.), relatively to the size of the rope (12 in. dia- 
meter) ; and, second, the fact that the man employed m4 
plaintiff to make the splices in the ropes first supplied, 
was not sufficiently experienced in this class of work, and 

Fplices were continually giving way. The ropes sup- 
plied by defendants under their second contract, which 
nage also rejected, were spliced by their own man. In 

© result, the arbitrator awarded the plaintiff half the 
— claimed by him. With respect to the costs of 
os reference, it was ordered by the judge that each party 
thould pay his own and half the arbitrator’s fees. 





MISCELLANEA. 

Tue yield of gold in Victoria for the past nine months 
was 686,512 0z., an increase of 31,000 oz. as compared 
with 1895. The dividends paid amounted to 371,921/., an 
increase of 57,3041. 


The Baldwin Company are to supply eight locomotives 
for the Tientsin Railway, the price being for passenger 
engines 2498/., and for freight locomotives 2530/., with 
6191, and 565/, respectively for spare parts. 


Telegraphic advice has been received that the torpedo- 
boat destroyer Santa I'é, recently built for the Argentine 
Government, arrived last Sunday at Buenos Ayres, having 
experienced exceptionally bad weather during the first 
part of the voyage. 


The London County Council have agreed that three 
weekly analyses of the water supply of each of the London 
companies should be made by the micro-filter method 
devised by the Council’s chemist last year, and should be 
continued for a period of six months at a total cost of 260/. 


The 30-knot torpedo-boat destroyer Fame, built by 
Messrs. Thornycroft and Co., had, on the 28th inst., a 
preliminary trial to test her coal consumption, so as to 
determine the load which she could have carried on the 
full-speed trials. The average speed attained during the 
— run was 29.579 knots. The Fame returned to 

atham, 


Tkere has this week been opened for regular traffic the 
western section of the Siberian Railway from Cheliabinsk 
to the Obi, 889 miles in length, with a branch of 158 miles 
from Cheliabinsk to Ekaterinburg. A new section of 
the Transcaspian Railway, running 48 miles from the 

rt of Krasnovodsk, on the Caspian, to the main line to 

amarkand, has also been opened for traffic. 


An official inquiry is about to be instituted into the 
state of the North Sea ports on the Holstein coast. These 
ports have of late years been filling up more and more 
with sand, which has greatly interfered with shipping. 
Several suggestions have been made as to an adequate 
deepening of the ports in question, but the expense has 
hitherto stood in the way. There are, however, now 
prospects of the matter being taken energetically in hand. 


We have received a copy of the new calendar of the 
Merchant Venturers’ School, Bristol, from which it ap- 
pears that excellent laboratories and workshops are 
provided for the students, thus enabling them to get a 
thorough grounding in science and technology. The 
school provides instruction both for boys and adults of 
either sex. The department of Civil and Mechanical 
Engeees"t is under the control of Professor J. Munro, 


Considerable votes are about to be asked for for the 
German Navy, amounting to between 40 and 50 millions 
of marks (2,000,000/. to 2,500,000/.), to be applied to the 
completion of ships already in hand and for the commence- 
ment of a first-class ironclad and three cruisers. A vote 
of 1,000,000 marks (50,000/.) for the commencement of a 
new dry dock at Kiel, which has been refused several 
times, will again be asked for. 


A syndicate has applied to the Stockholm Corporation 
for a concession to place cables in the streets and water- 
ways of Stockholm for the transmission of electric power 
from a central station, which they intend to build, for 
industrial purposes. The gas works authorities oppose 
the concession, at the same time as they recommend a 
thorough investigation of the question, also as regards the 
relative cost of water and steam power, and the} available 
amount of the former, 


The scholarships of the City and Guilds of London 
Institute for the advancement of technical education for 
the present session, 1896-97, have been awarded as follows: 
Clothworkers’ Scholarship, 60/. a year, with free educa- 
tion for two years, L. P. Wilson. Mitchell Scholarship, 
401. a year, with free education for two years, 
Potter. Clothworkers’ Technical Scholarship, 30/. a year, 
with free education for two years, E. W. Cook. Davi 
Salomons Scholarship, 501., E. W. Marchant. John 
Samuel Scholarship, 30/., H. W. Hanbury. Institute’s 
Scholarships, free education for three years, F, S. Miller, 
J. I. Hunter, and F. W. Fawdry. 


At a manufactory in Baden for agricultural machinery 
the practice has been adopted that when any improve- 
ments or any labour-saving machines are introduced, the 
men’s wages are not regulated so as only to leave them 
the same pay as before, but asa rule about half the profits 
arising out of the improvements are given to the men. 
This arrangement has proved very satisfactory, inasmuch 
as it induces the men to do their utmost and to tax their 
own ingenuity and intellect, to the joint advantage of 
themselves and their employers. In addition to this, the 
new system has made it possible to reduce the number of 
men by as much as 20 per cent, 


The principal feature about the instruction in mechanics 
and engineering provided by the University of Wisconsin, 
as shown in the copy of the prospectus just received, is 
the very large permanent or supplementary staff of pro- 
fessors and lecturers. Many of the latter are in positions 
of great responsibility as managers of or engineers to 
large works, and the special lectures delivered by these 
gentlemen should prove of great practical value to the 
students. The college is excellently equipped with labora- 
tories and workshope. It appears that the courses are 
free to residents of the State of Wisconsin, whilst strangers 
are only charged 9 dols. per half-year, in addition to a few 
minor fees for laboratory work, &c. 


The report just issued by the examinations department 
of the City and Guilds of London Institute for the ad- 





vancement of technical education shows that the sbop- 
page of payment by results since 1891 has nop checked 
the rate of increase in the number of students examined, 
which last year numbered 10,364. Of this number 30 were 
examined in New South Wales, 35 in New Zealand, and 
11 in the Bombay Presidency. The percentage of failures 
was 42.4, The committee remark in their report that 
whilst the candidates in mechanical engineering fre- 
quently are qualified, by passing certain examinations 
of the Science and Art Department, for full technological 
certificates, this is not so commonly the case in the other 
examinations, and in particular those examined in textile 
work are very backward in this respect. They have 
accordingly added a preliminary course of instruction to 
certain technical subjects, to which the students are re- 
commended to devote themselves for two years before 
coming up for the preliminary examination. Complaints 
are made in several departments as to the bad sketches sent 
in by the candidates. The practical work, which is now 
a feature of many of the examinations, appears, however, 
to have been, on the whole, well done. 


At the June meeting of the German Institute of Gas 
and Water Engineers, held in Berlin, Mr. Koerting, of 
Hanover, read a paper on the use of gas motors for pro- 
ducing electric energy, in which great advantages were 
claimed for this system of working. The gas plant is 
cheap to instal, occupies little space, and a larger propor- 
tion of the energy of the fuel is obtained as useful effect, 
as shown by the following figures : 


Steam Engines. 


Horse-Power. Per Cent. Useful Effect. 
10 22 
50 4 

100 6.9 
Illuminating Gas Motors. 
10 9,1 
50 9.9 
100 10.9 
Producer Gas Motors. 
10 7.3 
50 10.2 
100 12.9 





Care Cop Suir Canat.—The Maritime Canal Company, 
formed to construct the Cape Cod Ship Canal, has been 
authorised by the Massachusetts Railroad Commissioners 
and Harbour and Land Commissioners to issue 1,200,000/. 
stock, and 1,200,000/. bonds. Thus a work long contem- 
plated is in a fair way of being carried out. 





MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RaAIL- 
way.—The Sherwood Rise and Mansfield-road tunnels 
are now almost completed. A rock cutting on the west 
side of Hucknall Torkard is being excavated, steam drills 
being employed as well as hand labour. Signalling 
arrangements are being developed at Annesley. At Not- 
tingham a bridge over the Midland station line is making 
progress, buta good deal has still to be done in connection 
with it. The viaduct through Nottingham is almost 
completed. The west span of a bridge over the Trent is 
also almost finished, while the last span is in course of 
erection. 





Leap. Linep Iron Sow Pirzt.—A new lead-lined iron 
pipe for use with water-closets, or for drains, is being put 
on the market by Messrs. Brighton and Venning, 102a, 
Victoria-street, Westminster. The lead lining is con- 
tinuous throughout the pipe, the eocket, and around the 
spigot, and the joints are made by pouring molten lead 
between the lining of the spigot and the covering of the 
socket and caulking the metal in the usual way. There 
is thus produced a pipe which is non-corrodible inside, 
and is at the same perfectly strong and rigid owing to its 
cast-iron exterior. There is also a great economy in 
labour—stated to be about 50 per cent.—in jointing and 


. | fixing of these lead-lined iron pipes as compared with 


the jointing and fixing of lead pipes. Machinery has 


d| been laid down to produce all sizes of pipes, with their 


bends, tees, and the like. 





Iron Minzs at Cerain, Spain.—The recent meeting 
of the Iron and Steel Institute at Bilbao has called atten- 
tion to the fact that the available amount of ore at that 
place is being rapidly reduced, and that in a few yeara 
other sources of supply will have to be opened. There 
are, however, still beds of Spanish ore that have not been 
opened to any great extent. For instance, at Cerain there 
is a group of some 10 mines, the popety of Messrs. 
Griffiths, Tate, and Co., London and Bilbao, with a super- 
ficial area of about 200 acres. The village of Cerain is on 
the east spur of the Cantabrian Mountains and about 10 
kilometres from Beasain Station, on the main line of the 
Norte Railway. The mines could be easily connected b 
a light mineral line with the main line to Pasages, whic 
is one of the best ports in Spain. Ib is estimated that 
there are about 3,000,000 tons op the spot, after making 
large deductions for poor ore and rubbish. The Cerain 
ores consist of limonite or brown hydrated oxide of iron. 
The amount of top burden or cover overlying these de- 
posits is small, averaging not more than from 1 to 14 
metres in thickness, whilst in many places the ironstone 
is absolutely uncovered. An ag a of four analyses of 
Cerain ore made respectively by Messrs. Pattinson and 
Stead, of Middlesbrough, Professor Riley, and Messrs. 
Cammell and Co., of Sheffield, shows an average of 55.13 
per cent. of metallic iron with only .033 per cent. of phos- 
phoric acid in one analysis and traces in the others. To 
render these mines available it is necessary to build a rail- 
way to connect them with the main line, and to provide 
loading facilities at the port, 
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COMPOUND ENGINE AT THE BERLIN EXHIBITION. 
CONSTRUCTED BY MR. A. BORSIG, BERLIN. 
(For Description, see Page 553.) 
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TWINSCREW TRIPLE-EXPansjby 


CONSTRUCTED BY THE FAIRFIELD SHIPBUILDIN’ ENG! 


(For Deseriy yj, 506 P 
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NOTICES OF MEETINGS. 


Tue INSTITUTION OF CIVIL ENGINEERS.—Tuesday, November 3, 
at 8 p.m., address by Mr. J. Wolfe Barry, C.B., F.R.S., the Pre- 
—_ presentation of medals and prizes awarded by the 

uncil, 

Tue InstTiruTION OF MECHANICAL ENGINEERS. — Wednesday, 
November 4, and Thursday, November 5, at 25, Great George- 
street, Westminster, by kind permission of the Council of the 
Institution of Civil Engineers. The chair will be taken at 7.30 p.m. 
on each evening by the President, Mr. E. Windsor Richards. The 
following a will be read and discussed as far as time permits : 
** Research Committee on the Value of the Steam Jacket ; Experi- 
ment on a Locomotive Engine,” by Professor T. Hudson Beare, 
F.R.S.E., and Mr. Bryan Donkin. (Wednesday.) ‘Transmission 
of Heat from Surface Condensation through Metal Cylinders,” by 
Lieut.-Colonel English and Mr. Bryan Donkin. (Wednesday.) 
‘* Breakdowns of Stationary Steam Engines,” by Mr. Michael Long- 
ridge, of Manchester. (Thursday.) 

Tur InstiruTION OF JUNIOR ENGINEERS.—Friday, November 6. 
Inaugural meeting of 16th session at the Westminster Palace 
Hotel. Presidential address by Mr. A. R. Binnie, M. Inst. C.E. 
Chair to be taken at 8 o’clock by the retiring President, Mr. Archi- 
bald Denny, M.I.N.A, 

Society or ENGINEERS.—Monday, November 2, at 7.30 p.m., in 
the Royal United Service Institution, when a paper will be read 
by Mr. D. B. Butler, A.M.I.C.E., F.C.S., entitled *‘The Effect of 
Admixtures of Kentish Ragstone, &c., upon Portland Cement.” 

THE SouTH STAFFORDSHIRE INSTITUTE OF IRON AND STREL WORKS’ 
MANAGERS.—Saturday, November 7, at the Institute, Dudley, when 
Mr. J. E. Stead, F.1.C. (President of ,the Cleveland Institution of 
Engineers), will deliver a lantern lecture on ‘‘ Micro-Metallo- 
graphy,” illustrated by about 100 slides. Chair to be taken at 
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p.m. 

Hutt anv District INstrTuTioN OF ENGINEERS AND NAVAL 
AROHITECTS.—Monday, November 2, at 8 p.m., at the Parochial 
Offices, Bond-street, Hull. Iaaugural address by the President, 
Mr. R. Pawley. 
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THE ENGINE ON THE HIGHWAY. 


THE Light Locomotives Act, which will come into 
force on November 14, provides that the Local 
Government Board may, from time to time, issue 
rules to regulate the self-propelled vehicles which 
the Act legalises. This is a very necessary provi- 
sion, for the lines along which the horseless vehicle 
will develop are not yet known, and it will be 
certainly some years before it will be possible to 
predicate what form it will take. If the Act 
contained within itself all the regulations on 
the subject, the public, or the manufacturers 
of motor carriages, would suffer inconvenience. 
Either the rules would not furnish sufficient safe- 
guard for the lives and limbs of other travellers, 
or they would hamper an industry which needs 
a very flexible environment to enable it to pass 
safely through the evolutionary stage which is 
before it. Our legislative machine is so choked 
with work that even pressing matters have often 
to wait for years, and it is only measures that float 
ona wave of popular enthusiasm or discontent that 
can be relied upon to get through. The Light 
Locomotives Act is a case in point, while a Bill to 
amend some of its provisions would probably find 
its place among the slaughtered innocents session 
after session. 

The Local Government Board is a permanent body, 
unfettered by the procedure which binds Parlia- 
ment, and, further, it is in constant communication 
with the local authorities, so that it can act not 
only promptly, but it has splendid opportunities of 
learning the opinion of the public on any question 
that comes before it. Hence, if its first attempt 
at rules proves unsatisfactory, itcan make a second 
and a third. Regulations that are too stringent 








9| can be relaxed, and those which are too liberal can 


be narrowed, while if the ingenuity of lawyers dis- 
covers a loophole through which a carriage with its 
four horse-power motor can be driven, this can be 
closed. 

The Local Government Board has forwarded to 
the county councils of England and Wales, to the 
metropolitan vestries, and to all other highway 
authorities, advance copies of an order for the re- 
gulation of motor cars, asking their opinion as to 
sufficiency, or otherwise, of the provisions. One 


8] looks first to see what is to be done as regards 


speed, but only to find that the Board proposes to 
make no order regarding the question of speed 
until the general regulations have come into opera- 
tion, and the local circumstances bearing on the 





question have been fully ascertained. If this idea 
be acted upon, it follows that in less than three weeks 
it will be legal to run a locomotive and vehicle, weigh- 
ing together unladen less than 4 tons, and carrying 
an unlimited quantity of fuel, water, and goods, 
say 9 tonsin all, at a speed of 14 miles an hour, the 
only preventative being a clause against ‘‘ furious 
driving.” In our opinion the question of speed 
should have had precedence, for that is the matter 
which most affects the public safety. At six or 
seven miles an hour a motor car, however badly 
designed or managed, can do comparatively little 
harm. It can be easily avoided and readily stopped. 
But at 14 miles an hour it will be a source of 
terror to every one who uses the highway. It 
must be remembered that the first machines will 
not be bought by persons of mechanical training, 
but rather by amateurs and enthusiasts who have 
not learned by experience that it is foolish to try 
experiments at one’s own expense. These people 
will be living examples of the danger of a little 
knowledge, and in their eagerness to display their 
ability, will tear through the country regardless of 
the dangers they will create by frightening horses 
and running down pedestrians. ‘The success or 
failure of the motor car depends greatly on the 
next six months, when all eyes will be upon it. 
Two or three bad accidents in that period will cause 
a prejudice that will delay the movement for years, 
and most, if not all, the accidents will come from 
excessive speed. The better-class makers would 
be pleased to see a restriction of speed, except, 
perhaps, in the case of tricycles, as it would 
enable them to turn out a more satisfactory 
vehicle — one that would give a fair measure 
of content to their customers, and do credit to 
themselves. Buyers are sure to demand the highest 
speed which is permitted, and it will be difficult to 
fulfil the necessary conditions. High speed means 
large power and light weight, two opposing quali- 
ties, which it will be difficult to combine. It is 
true that the late 1000 miles race in France showed 
an average speed of nearly 16 miles an hour for the 
winner, but this was attained only at lavish expense, 
and at complete disregard of life and limb. 

It is a defect in the Act that the weight of the 
motor is to be taken without fuel, water, or electric 
accumulators. The two first are perhaps not so im- 
portant, especially when oil is the fuel, but storage 
batteries of a reasonable. output would raise the 
3 tons to 5 tons, and bring the weight of the car 
nearly up to that of a light road locomotive, which 
has still to confine itself to a speed of four miles 
an hour, with a red flag carried in front. The 
question of load is also related to the width of 
tyres. The order provides that if the weight of 
the car be between # ton and 1 ton, the width of 
the tyres shall be 2} in. ; between 1 ton and 2 tons. 
3 in. ; and between 2 tons and 3tons, 4in. These 
widths seem to be fairly ample, even when it is 
remembered that the greater part of the weight will 
often be placed on the driving wheels, especially in 
cases in which it is designed to tow a second 
vehicle behind, a proceeding which further tends 
to take the weight off the leading wheels. There 
are to be no projections or bosses on the wheels, 
except in the case of pneumatic tyres, when bosses 
of the same material as the tyres may be 
used. The use of pneumatic tyres will greatly 
reduce the wear of the roadway, but probably it 
will be long before any perfectly satisfactory form 
of tyre will be found from the point of view of the 
user. A tyre ona driving wheel is exposed to far 
more severe wear than one on the ato of a horse- 
drawn carriage, and will rapidly deteriorate, espe- 
cially on flint roads. 

To provide for the control of motor cars, all, 
except the lightest, must be capable of moving 
backwards as well as forwards, and they must be 
each fitted with a brake so powerful that if the car 
is travelling at the rate of 14 miles an hour, it can 
be stopped within a distance of 50 ft. This means 
the retardation must be equal to 12 per cent., which 
is fairly high when it is remembered that the steer- 
ing wheels cannot be braked, and that the pressure 
must be applied by hand. As the car will travel 
over 20 ft. a second, there will be no time for the 
application of a screw brake. Further, the vehicle 
drawn behind, if there be one, must have a brake, 
and aman to apply it, unless both brakes be coupled 
together, so as to be worked by the same lever. 
When motor cars are used for trade purposes they 
must carry the name and address of the owner, in 
the usual way, and be provided with a bell or other 
sufficient means of warning. At night they must 
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have a lamp showing a white light forward and a| The United Statesand Russia are our great sources | For the purpose a piece of meadow land, approxi- 
red light behind. At all times they must observe | of supply ; the former last year produced 53 million mately a mile long, and lying between the Leeds 


the rule of the road, and stop instantly on receiving 
a signal from a constable or from any person in 
charge of a restive horse. Further, the driving is 
never to be ‘‘ furious.” 

We trust that the Local Government Board 
will reconsider these rules before they are finally 
issued. At present they are much too nebulous, 
and scarcely go beyond the requirements of the 
common law. It is a commonplace to say that 
people in charge of vehicles must not drive furiously, 
that they must keep the left side of the road, and 
show alight at night. The slowest of wagons must 
do all that. The motor car needs to take greater 
precaution for the public safety, and to be subject 
to greater restrictions. It is well that it should 
have a powerful brake, and tyres of adequate width, 
and that it should be capable of being reversed, but 
the great necessity is that the speed should have a 
definite relation to the weight. Fourteen miles an 
hour is not excessive for a motor bicycle or tricycle, 
but it will be perfectly intolerable to have 4-ton 
vehicles charging along at that speed, even on 
country roads. For every motorman there will 
always be a dozen drivers of horses, and their 
convenience must be considered, especially in the 
early years before use has accustomed horses to 
the new vehicle. 

It must not be assumed that we are opponents 
of the self-propelled vehicles. On the contrary, 
we are most anxious that they should establish 
themselves and open a new industry to engineers. 
It is exactly for that reason that we deprecate too 
great license being accorded to irresponsible per- 
sons, who will bring the whole movement into dis- 
repute before it has time to properly establish 
itself. As matters now stand, it is perfectly impos- 
sible to produce a motor carriage which can be 
driven at high speeds without being a nuisance 
and a danger to the public, and it is a pity that the 
Local Government Board do not face this fact. 
There is a field lying ready for the horseless 
vehicle, but it is not the one to which public 
attention is directed. For the collection and 
delivery of parcels, for carriers’ business, and for 
the conveyance of the more valuable description of 
market garden and farm produce, there is an imme- 
diate future for steam and oil driven carts, but for 
such purposes speeds of 6 and 8 miles an hour are 
ample. It will occupy engineers several years in 
producing the machines to comply with the re- 
quirements of this traffic, and by the time they 
have done so they may, perhaps, be able to 
satisfy the requirements of the country doctor 
and the commercial traveller who canvasses our 
villages. After they are fulfilled, and horses 
have learned to regard the motor car as calmly 
as they do the locomotive, it will be time to 
consider speeds of 14 miles an hour. In the 
meantime the enthusiasts who regard it as a 
pleasure to sit on a bicycle saddle in an atmo- 
sphere of burnt oil, and be bumped over stony 
roads, may possibly receive lenient consideration. 
Their vehicles come into a different category from 
those of 4-ton weight, because they are not so dan- 
gerous to the public. They will probably cause 
the deaths of many of their owners, but that is not 
so important a matter. They will be expensive to 
buy and dear to maintain, so that we shall not be 
troubled with many of them. They would, how- 
ever, if permitted, satisfy the desires of the 
enthusiasts, and also serve to wean them from 
their fancies. When their riders found them- 
selves passed by the bicyclists, and constantly 
mulcted in large costs for repairs, they would pro- 
bably regard their steeds with less favourable eyes 
than they now do, when it is forbidden to ride 
them. The high-speed motor car is, for the pre- 
= a craze, and the sooner this is understood the 

etter, 





THE WORLD'S O1L SUPPLY. 
_ Tue market for petroleum and other crude oils 
is ever widening: it requires but a slight reduc- 
tion in price to extend the use of oil fuel in ships 
and for other mechanical purposes, while the ex- 
treme simplicity of the oil motor has in recent 
years greatly extended its application; and now 
we are threatened with the oil motor car, which 
may or may not absorb an appreciable amount of 
the world’s oil supply. It is therefore interesting 
to glance not only at the volume of supply, but 
aleo as to the prospects of new fields being found. 





barrels of 42 gallons, and the latter 384 million 
barrels, and carefully compiled statistics fail to 
account for more than 95 million barrels as the 
world’s production, but there is no doubt that much 
oil found is used locally, and therefore not 
accounted for. Austria-Hungary gives 1} million 
barrels ; Canada, 802,574 barrels ; India, 295,994 ; 
Java, 293,654 ; while Peru, Roumania, Germany, 
Japan, and Italy are amongst the other produc- 
ing countries. Great Britain’s quota, if we exclude 
the two million tons of shale oil, is inappreciable. 

That the supply is scarcely equal to the demand 
is in some measure indicated by the continued high 
level of rates. The output in the States, especially 
in Ohio, Indiana, and California, shows a great in- 
crease. Only once, in 1891, has the total been 
greater than that for 1895, already given, and 
withal stocks have greatly decreased. In the great 
Appalachian oilfield, producing 31 millions out of 
the 53 millions, the stocks only include 5} million 
barrels. Thus prices have increased. Indeed, the 
average is higher than in any year since 1877, and the 
lowest rate last year was above the highest reached 
in 1894, The average price was 5s. 74d. per barrel 
of 42 gallons in the Appalachian district, while 
over all the price was 4s, 2}d., against 3s. in the 
previous year, Of course the price of oil is often 
artificial, due to market manipulation, especially 
in the States, but there has been no appreciable 
difference in prices in countries where such in- 
fluences are not at work. 

We have given the production in the States ; and 
as to the prospects of increased supply some 
interesting points are brought out in a recent 
report made to the Geological Department by Mr. 
Joseph D. Weeks. Between 20 and 25 promising 
wells have been sunk in the Appalachian field, 
two yielding about 6000 gallons per day. In the 
Los Angeles district of South California there has 
been great extension, the total having trebled in 
three years. In Wyoming also there is increased 
activity, but the difficulty is the absence of means 
of cheap transport. The oil has to be hauled 50 
miles in road wagons; but Mr. Weeks predicts 
that with facilities to operate “it would be only a 
short time until the excitement of early days in 
Pennsylvania would be duplicated.” 

It is, however, from Peru that the greatest aug- 
mentation of supply may be anticipated. The 
principal field isin the department of Piura, and 
estimates have been made as to the area yielding 
petroleum, one of them putting it as high as 7200 
square miles. Since the Pennsylvanian field is 
only 350 square miles, and in 30 years has given 
forth 516 million barrels, the prospects for Piura 
seem bright. Energy, it is said, is alone required. 
The crude petroleum contains 84.9 per cent. of 
carbon, 13.7 per cent. of hydrogen, and 1.4 per 
cent. of oxygen. The oil wells generally need to 
be 800 ft. deep, although it has been struck at 
30 ft., and the maximum seems 1200 ft. The cost 
of a well 1000 ft. deep is put at about 500/. ; 20 
large wells would supply a refinery, and the cost of 
such an establishment would be 20,0001. Of 49 wells 
bored since 1892, forty-four have been productive, 
and some of them yield 30,000 gallons per day. A 
London company has been working some of the wells, 
and the imports of oil have decreased to one-third 
the volume of 1889, the price of the local oil being 
one-third that of North American petroleum. 
Crude oil, too, is being used on the locomotives on 
all the Peruvian railways, in several manufacturing 
establishments, and in the gas works. 

In Russia 269 new wells were drilled last year, 
133 being deep wells, the average depth of all 
being 540 ft. This is a higher mean than usual, 
and in six years 1371 wells have been drilled. The 
average number in operation now is 622, produc- 
ing, as we have already stated, 38 million barrels, 
of which 26 millions are pumped, the remainder 
flowing freely. The pumps consist of buckets 
worked by windlasses, and bring at each stroke a 
barrel of crude oil. The total output has been 
steadily increasing. In 1889 there were 278 wells, 
yielding 20 million barrels; now 622 wells yield 
38} millions, so that there has been a slight decrease 
in the average yield per well. 








THE BARSI LIGHT RAILWAY. 
Durinc the past week there has been shown at 
Newlay, near Leeds, an example of light railway 
construction which is known as the Barsi system. 





/and Liverpool Canal and the Midland Railway, has 
| been utilised for the purpose. Here a properly 
| graded line has been laid down, the gauge being 
|2 ft. 6 in., the rails 30 lb. to 35 Ib. per yard, and 
‘carried on stamped steel sleepers. The Leeds 
| Forge Company issued the invitations to those who 
| attended the exhibition, and apparently are intro- 
| ducing this system of railway into England. Mr. 
Edward R. Calthrop is consulting engineer in con- 
nection with the work. We propose, at a future 
date, giving illustrations of the rolling stock shown, 
and will for the present, therefore, confine our- 
selves to general features of the exhibition. 

The piece of land on which the line was laid is 
of considerable area, so that a track of over two 
miles was secured, with curves, points, sidings, &c. 
The rails and sleepers were manufactured by the 
Moss Bay Hematite Steel and Iron Company, of 
Workington, and the points by the Isca Foundry 
Company, of Newport, Mon. Curves of 210 ft. 
radius, and several gradients were included in the 
plan. 

Experimental trains were run over this line at a 
fair speed, which we estimated at from 12 to 15 
miles per hour on the occasion of our visit, although 
it is quite possible these speeds may have been ex- 
ceeded at other times. On both days during which 
we were present the weather was unfavourable, the 
rails being wet and slippery. The locomotive is of 
special design, having eight wheels coupled and a 
four-wheel trailing bogie. The valve gear is of the 
Walschert type. The cylinders are 13 in. in dia- 
meter by 18 in. stroke. The weight in working 
order was given at 29 tons 8 cwt., whilst the maxi- 
mum train-load, exclusive of engine, was 1036 tons 
for the level and 276 tons on a gradient of 1 in 100. 
On the occasion of our visit an actual load which we 
were informed amounted to 190 tons was taken 
over the whole of the experimental line, and there- 
fore up a gradient of 1in 57. The former figures 
as to load are calculated results, founded on a basis 
of 151 tons taken up a gradient of 1 in 57, but as 
190 tons were actually hauled up this gradient, the 
other figures could be proportionately increased. 
The makers of the engine are Messrs. Kitson and 
Co., of Leeds. 

The wagons are, like the engine, of special 
design. They are all of the bogie type, and are 
built throughout of Fox’s pressed steel. Various 
descriptions of wagons were shown on the ground. 
A low-sided wagon was loaded with 16 tons 18 ewt. 
of pig iron. This wagon was 25 ft. long over head- 
stocks, and 28 ft. 3in. over buffers, the width being 
7 ft. The centres of the bogies were 16 ft. 8 in. 
apart, and the wheel base of the bogies 4 ft. 3 in. 
The tare weight was 4 tons 2 cwt., thus bringing 
the total weight to 20 tons, or 5 tons per axle. 
This, it will be seen, is the same as the average 
axle load of the locomotive, and it is one of 
the fundamental principles of the Barsi system 
that the maximum load on all axles, both loco- 
motive and other stock, shall be equal, and 
not exceeding 5 tons. For this reason the perma- 
nent way has not to be made unduly heavy to 
accommodate one pair of wheels. The necessity of 
coupling wheels is the price paid for this advantage, 
but in light railways the speed is low. It may be 
added that the wagon now under consideration, 
when equally loaded with a weight of pig iron equal 
to 40 tons, showed a deflection in the centre of 
i’; in., whilst the bogies were deflected ,'; in. 

The next wagon is similar in main dimensions to 
the low-sided example, but rather heavier, so 
that to preserve the standard 5 tons per axle the 
load is reduced to 14 tons 13 cwt. The capacity 1s 
500 ft. A covered steel goods wagon, also of the 
same general dimensions, weighed 5 tons 18 cwt., 
and had a capacity of 1000 cubic feet, the weight 
being 5 tons 18 cwt. The height inside was 6 ft. 6 in. 

Two passenger cars were attached to the train. 
The first was a special saloon on bogies, and fitted 
with sunshades for tropical countries. It was 
40 ft. 6 in. long over bodies and 7 ft. 6 in. wide 
across thesunshades. It comprised a main saloon, 
smoking compartment, entrance vestibule, lava- 
tory, kitchen, and servants’ compartment. The car 
is, in fact, designed to give accommodation on long 
journeys, and is fitted with sleeping accommodation. 
The other passenger car consisted of a composite 
vehicle with brake and luggage division. It had 
‘* upper class” and ‘‘lower class” compartments 
of the usual description. The length was 40 ft. 6 in. 
and the wid'h over sunshades 7 ft. 6 in. Both 
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these coaches had pressed steel underframes and 
bogies by the Leeds Forge, the bodies being by the 
Lancaster Railway Carriage and Wagon Company. 
The fittings and arrangements in the first saloon 
car appeared to be well thought out and of a high 
class, but they were hardly complete at the time of 
our visit. 

From our description it will bo gathered that 
the experimental train was of a very complete de- 
scription, notwithstanding the limited width of 
2ft. 6 in. between rails. Though the passenger 
vehicles were of a kind well suited for foreign 
countries where long journeys are made on narrow- 
gauge lines, they are not of a nature required in 
countries already well equipped with standard- 
gauge lines. As will be easily imagined, the run- 
ning was very easy on the experimental track and 
with the long bogie carriages travelling at moderate 
speed. There was, however, a fair amount of oscil- 
lation which was set up by movement of passengers, 
though it was by no means objectionable, and was, 
of course, due to the side overhang resulting from 
wide carriages on narrow gauges. 

To facilitate agricultural traffic, which was the 
moving cause of the light railway agitation, what 
will be much wanted is a ready means of trans- 
porting produce from the ‘‘light” or local and sub- 
sidiary railway, to the standard-gauge lines. Ifthe 
subsidiary railway is of standard gauge, the problem 
iscomparatively asimple one, but there are, of course, 
many arguments in favour of narrow gauge for sub- 
sidiary or feeder lines, Several plans have been sug- 
gested for accomplishing the desired end, and some 
have been put in operation, notably a system of 
transference in use in Wurtemburg, and which has 
already been described in ENGINEERING.* The 
Barsi Company propose solving the problem in the 
simplest and perhaps the most effective manner. 
A special transportation car has been designed by 
Mr. Calthrop tor the purpose. It consists of an 
open body or frame with low overhanging sides. The 
wheels rise in the centre of the frame, and the over- 
hanging sides are dropped outside them and form 
channels for the standard vehicle which is being 
carried. In this way the standard wagon’s wheels 
straddle the wheels of the narrow-gauge transpor- 
tation cars, and the side channels being dropped 
almost to rail level, there is little difficulty in run- 
ning the standard vehicle into the side channels, a 
suitable ramp being provided for the purpose. 
Of course the narrow and standard gauge rails 
must be laid to overlap, so that the transportation 
car can be brought into position for loading. The 
car was shown at Newlay carrying a horse lurry 
loaded with pig iron, it not having been found 
possible to get a railway wagon for the purpose in 
time. The loading of one truck on another in this 
way would, of course, somewhat raise the centre 
of gravity, and the narrower gauge would likewise 
reduce the margin of stability. These points would 
naturally require consideration, but Mr. Calthrop 
_ States that at the speeds contemplated there would 
be no danger on this score. 

The designers of the system claim that the ex- 
hibition at Newlay affords an example of a railway 
giving the heaviest paying load on the lightest and 
cheapest track, and also of the highest ratio of 
paying load to tare, i.c., weight of vehicles. The 
light permanent way is made possible, as already 
intimated, by the light and uniform maximum load 
per axle, whilst the lightness of vehicles is attri- 
butable to the use of steel in construction, and 
especially to the pressed steel underframes. The 
latter feature is one which has already been treated 
at length in these columns.t We have already 
given the weight of vehicle and load carried, and 
this will be seen to be very favourable to the system 
now described. 


—_—_—— 


THE LATE MR. J. H. GREATHEAD. 

WE regret to place on record the death of Mr. 
James Henry Greathead, who passed away on the 
21st inst. while yet but 52 years of age, though in 
his professional career of 30 years he had won for 
himself a place in the eventful history of civil 
engineering in the Victorian era, for he was able to 
work a very radical change in the method of 
tunnelling through water-bearing strata, and to 
open up the way for a solution of the ever increas- 
ing difficulty of rapid urban transit. His, too, was 
no pen-and-ink solution ; but one carried, by inces- 











* See ENGINEERING, page 537 antz, 
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sant work, to a successful and practical demon- 
stration in the City and South London Subway ; 
and the loss which the profession has sustained is 
to some extent compensated by the legacy of expe- 
rience Mr. Greathead has bequeathed us. He was 
a constant worker to the last, notwithstanding that 
he suffered from acute dyspepsia, which developed 
serious complications, involving a painful operation ; 
but death came unexpectedly. He passed away at 
his residence, Ravenscraig, Streatham, on the 21st 
inst., leaving a widow and three children, with 
whom his many friends share sorrow at his loss. 
He was born in the Cape Colony, the son of a 
member of the Cape Legislature, and eleven years 
ago marricd Miss Coryndon, daughter of Mr. 
Coryndon, of Kimberley. Indeed, his interest in 
South Africa never ceased, and for years he was 
consulting engineer for the Durban Tramway Com- 
any. 

‘ He came to England a young man, after being 
educated at the college at Grahamstown, and 
entered the office of the late Mr. Peter W. Barlow 
asa pupil. This was in 1864, and his first outside 
work was at the extension of the Midland Railway 
to London in 1867, under Mr. W. H. Barlow and 
Mr. C. B. Baker. A year later he was sent to the 
Tower Subway, and then commenced that associa- 
tion with tunnelling which terminated so advan- 
tageously for engineering practice. The story of 
the evolution of the now universally used pneumatic 
shield has frequently been told—it formed the most 
interesting part of a paper read by Mr. Greathead 
at the Institution of Civil Engineers in November 
of last year,* and in this paper, as throughout his 
life, he put forward no claim for inventing the 
shield; but there can be no question that from 
being a mere idea, the apparatus was worked to 
practical success. Brunel had bored the Thames 
Tunnel by a method which is ‘‘ a lasting testimony 
to his genius and spirit.” Yet so disastrous was 
the experience financially, the work occupying 17 
years, that when Greathead’s chief, Mr. Peter Barlow, 
designed the little Tower Tunnel 27 years later—in 
1869—no contractor would undertake the work of 
construction. Mr. Greathead was, therefore, not 
only resident engineer, but contractor, under Mr. 
Barlow, of course; and here the first shield was 
used. The cylindrical shield then used was the 
forerunner of many since applied under Mr. Great- 
head’s supervision. It is too late in the day to de- 
scribe the system or the principle involved. The 
shield was tapered to reduce skin friction, and was 
forced forward as each successive segment of the 
tunnel was ready to go in position by six hand 
screws instead of the more powerful hydraulic rams 
now in use. The 1350-ft. length of tunnel was 
completed in 1869, the maximum speed being 
9 ft. per 24 hours. 

In 1870 the subject of our memoir started busi- 
ness on this own account, and continued to devote 
much of his time to the study of tunnelling, the 
shield, on the same design as that used in the Tower 
Subway, being adopted in several cases in America, 
and it was in New York in 1870 that hydraulic 
presses were first used to drive it forward into the 
material being excavated. In 1873-77 Mr. Great- 
head returned to railway work, being resident 
engineer under Mr. F. S. Gilbert, on the Hammer- 
emith Extension Railway, and the Richmond Ex- 
tension of the Metropolitan and District system. 
He had also a scheme for an outer circle following 
largely the lines of the Middlesex Canal, and was 
associated with Mr. Price Williams in a heroic 
scheme to run another line to Brighton; but 
throughout all these years his mind was more or 
less active with tunnelling projects, and in 1876 he 
devised a most complete arrangement for boring 
through water - bearing strata at Woolwich, in- 
cluding air locks, hydraulic lifting apparatus, and 
other machinery. A special feature was an air lock 
at the face cr diaphragm of the shield, so arranged as 
to prevent the escape of any large volume of air in 
the event of a blow-out through the river bed. 
The plant, indeed, was constructed ; but the original 
contractor, owing to difficulties elsewhere, gave up 
the work, and the new contractor—the late Mr. T. 
A. Walker—preferred to drive the tunnel at a 
deeper level through chalk, instead of through 
sand and gravel. 

It was not until 1886 that the City and London 
Subway scheme found favour with Parliament and 
with the financiers, and on it, compressed air and 





* See Proceedings of Institution of Civil Engineers, 
vol, oxxiii.; ENGINEERING, vol. lx., page 642. 





the Greathead shield, were used for the first time 
through loose water-bearing strata. On this line, 
too, it was arranged, if we mistake not, for the 
first time, to have separate tunnels for the up and 
down traflic. This not only reduced the section to be 
excavated, but, more important still, insured that 
the current would always be in the one direction, 
a condition conducive to good ventilation. In 
several subsequent schemes the double tunnel 
arrangement has been adopted. The successful 
progress of the construction need not be reviewed ; 
suffice to say that the rate was between 44 ft. and 
5 ft. at each face per day of two shifts ; that every 
expectation of Mr. Greathead was realised, a 
pressure of 15 lb. being sufficient, and not un- 
comfortable for the men. Ere this, too, he 
had perfected his system of grouting—the use 
of a jet of cement driven by compressed air 
to fill in the inequalities of the excavation 
round the outside of the cast-iron tunnel when 
completed. It was also used for grouting the 
seams of the timbering constructed in front of the 
shield in the City and South London tunnels, to 
prevent the escape of air, and it has been known 
also to effectually close up rents made in buildings 
owing to operations underground. The success in 
the construction of the subway from King William- 
street to Stockwell resulted in many similar schemes 
being proposed. Sir John Fowler, Bart., Sir Ben- 
jamin Baker, and Mr. Greathead were associated 
in the Hudson River Tunnel, and since then, in 
1892, five different deep-tunnel railways were 
authorised by Parliament, largely owing to the 
skill displayed in the construction of the pioneer 
London subway, and to Mr. Greathead's advocacy. 
The first of these, the Central London Railway, 
extending from the City almost in a straight line 
westward, under such thoroughfares as Oxford- 
street and Bayswater-road, is being constructed. 
Another, from Waterloo to the City, is also nearing 
completion. 
and Waterloo line, the Great Northern and City 
line, the Hampstead, St. Pancras, and Charing 
Cross line.* The urgency of improved facilities in 
the City will ultimately necessitate the construction 
of these lines. To this question of rapid transit in 
London the subject of our brief memoir devoted 
much attention, and almost at the time of his death 
he was engaged with Sir John Fowler and Sir Ben- 
jamin Baker on a scheme for a line under the 
Metropolitan Railway, to relieve the traffic on that 
line as well as on the streets. 

But Mr. Greathead did not confins. himself to 
deep tunnel lines, much as they absorbed his 
energy, as he was consulted on tunnelling work 
throughout the world. He was associated with 
Sir Douglas Fox and Mr. Francis Fox in the con- 
struction of the overhead electric railway at Liver- 
pool, and collaborated with Mr. Francis Fox in 
the preparation of a paper on the line for the 
Institution of Civil Engineers in 1893-4, gaining 
a Telford medal and premium. In the application 
of hydraulic power he took a great interest, and 
in the course of his early work he, in conjunction 
with Mr. M. D. Martindale, designed and perfected 
improvements on hydraulic machinery. He also 
devised a new form of injector hydrant for the 
extinction of fires. Sir Henry Bessemer and Lord 
Armstrong were greatly interested in these, and the 
latter undertook the construction at Elswick, As 
the supply of high-pressure water for power pur- 
poses increases, these hydrants will more and more 
be used, as they insure a large and economical 
delivery of water toagreat height. They are in use 
in various parts, notably at Hull, where they have 
done effective duty in the extinction of fires when 
the ordinary supply and hose nozzle would have 
been comparatively ineffective. 

Mr. Greathead’s great experience and calm judg- 
ment were frequently in request. He was often 
asked, especially in recent years, to undertake 
arbitration work, his most important case probably 
being the reference between the Manchester Ship 
Canal Company and the London and North-Western 
Railway, in which he appeared for the Canal Com- 
pany, and succeeded in materially reducing the 
railway company’s award. As a witness before 
Parliamentary Committees he was especially suc- 
cessful. He had the faculty of mastering a subject 
thoroughly, of stating a case clearly, and, most im- 
portant of all, he refused to be drawn into such side 





*See ENGINEERING, vol. liii,, pages 144, 235, 267, 630, 
654, 716, and 759; and vol. lv., pages 52, 100, 139, and 
349, 


The other lines are the Baker-street ~ 





562 





ENGINEERING. 


[Oct. 30, 1896. 








issues as obscure the main question. Moreover, he 
succeeded in doing this without even ‘“‘ ruffling ” the 
Q.C.—not always an easy operation. He had good 
business tact. He was a frequent attender at the 
meetings of the various technical institutions ; but, 
probably owing to a natural reserve, he seldom took 
part in the proceedings. He joined the Institution 
of Mechanical Engineers in 1879, and in the same 
year read his only contribution to that body, on 
** Hydraulic Ejectors for Fire Extinction ”—a sub- 
ject on which he also wrote an interesting paper 
for the British Association. He became a member 
of the Institution of Civil Engineers in 1881, and 
was made a member of Council in 1894. The two 
papers to which reference has been made were the 
only contributions to the Proceedings. Although 
Mr. Greathead was retiring in disposition, he was a 
charming companion, and his many friends, as well 
as the profession, are the poorer for his early death. 





THE LATE MR. WILLIAM D. ALLEN. 
By the death of Mr. William Daniel Allen, of 
Sheftield, the metallurgical world has lost one of 
its best known men, and one most intimately asso- 
ciated with the commercial success of the Bessemer 
process. It is a matter of history that the early 
licensees of that process all failed to produce good 
steel, and that the enthusiasm produced by the 
reading of the famous paper at Cheltenham was 
rapidly succeeded by disappointment and disgust. 
Mr. Bessemer had made splendid metal in his ex- 
perimental works, but more ample proof was needed 
to convince the trade that his invention was fitted 
for use outside of the laboratory. Accordingly he 
and his partner, Mr. Longsdon, in company with 
Messrs. Galloway, of Manchester, set up a small 
steel works at Sheffield, for the purpose of pro- 
ducing steel by the Bessemer process to compete 
with the crucible steel for which the town was 
famous. Mr. Allen was made manager of the 
works, and was so successful in producing good 
material, that he was shortly after admitted to 
an equal partnership with the other four mem- 
bers of the firm. During the 14 years that 
the partnership existed he demonstrated to the 
world that for all purposes, Bessemer steel, made 
from suitable materials, was able to compete 
with the product of the cementation method, 
and in so doing he did much towards securing the 
commercial success of the process. There was 
plenty of bad Bessemer metal turned out in other 
works, and often the blame was laid on the prin- 
ciple of manufacture. But all complaints could be 
met by pointing to the Sheftield works, which pro- 
duced tool steel, tyres, piston-rods, shafts, and the 
like, satisfying specifications framed to cover the 
best cast steel. The metal Mr. Allen put on the 
market was not only a startling testimony to the 
value of the Bessemer process, but it also forced the 
process into the steel world, since his prices were 
only about two-thirds those charged for the older 
material. 

Mr. Allen was connected with Sir Henry (then 
Mr.) Bessemer otherwise than in business. He 
was the son of Mr. Richard Allen, of Chalfont, near 
Amersham, Bucks, one of whose daughters was mar- 
ried to Mr. Bessemer, and when he left school in 
1838, at the age of 14, he went to live with his brother- 
in-law, and assist him in his experimentsand business, 
For some 12 months he was with him in Edinburgh, 
engaged in the perfecting of type-casting machines, 
and afterwards he was engaged in Mr. Bessemer’s 
engineering works in London. It was at this time 
that Mr. Bessemer invented his machinery for pro- 
ducing bronze powder, and as it was not com- 
mercially possible to cover the manufacture by a 
patent, the matter was confided to Mr. Allen and 
his two brothers, who worked it in secret. At 
the same time, when assistance was required in the 
experimental works, particularly in relation to the 
steel process, Mr. Allen was always ready to give 
it, and hence it came about that he was eventually 
made manager of the Sheffield works. Before that, 
however, he went, in 1854, to America to superintend 
the erection of some machinery invented by Mr. 
Bessemer for crushing sugar-cane and refining sugar. 

The success of Henry Bessemer and Co, reads like 
a romance. Starting in 1858 with a capital of 


2000/., the sum of 162,000/. was realised in 14 years. 
The constitution of the firm was then altered ; Sir 
Henry withdrew, and a private limited company, 
afterwards in 1889 converted into a public company, | 
was formed, with Mr. Allen as chairman, and, | 
although the day of huge profits was past, yet the 


company has always paid very large dividends, 
due greatly to Mr. Allen’s capable management. 
The works were originally laid out to produce 2 or 3 
tons of steel per day, but have since grown until 
the output is now more than 2000 tons per month. 
Their inception, as we have explained, was not so 
much with a view to manufacture, as to demonstrate 
the commercial efficiency of the Bessemer process, 
and to afford all those desirous of adopting it the 
opportunity of thoroughly studying it in operation. 
To Sheffield came representatives of all the great 
steel-making firms of the Continent and America, 
and under Mr. Allen’s guidance, they were ini- 
tiated into the art of making Bessemer steel. 
The more nearly they followed his practice on 


that he had been degraded, and the other that he 
had been appointed Minister for Foreign Affairs. 
Both may be true, as it is no uncommon thing in 
China to degrade an official before promoting him 
to a new post, and the loss of Li Hung Chang’s 
famous peacock feather, which was so much ad- 
mired in this country, may very probably have 
accompanied his appointment to _— functions in 
connection with foreign affairs. He has before held 
appointments with regard to finance, the army, and 
the navy, although it is not correct to speak of Mini- 
sters of these departments, as the various branches 
of administration in China are managed by boards 
and not by individuals, It is well known that Li has 





had very powerful enemies in Peking, who felt that 

















their return home, the more successful they were in 
producing metal of high quality. 

One of Mr. Allen’s great objects was to obtain 

uniformity in his output, and to this end he de- 
voted a great deal of trouble. All the supplies of 
pig iron delivered to the works were thoroughly 
mixed, so that accidental variations were minimised, 
while to obtain still further regularity in composi- 
tion, Mr. Allen invented an agitator for stirring 
the molten metal. This has been largely adopted 
by other firms, and is very successful in accomplish- 
ing its object. In May, 1890, the Iron and Steel 
Institute recognised Mr. Allen’s services to metal- 
lurgy by presenting him with the Bessemer medal, 
and the opportunity called forth a speech from Sir 
Henry full of reminiscences of his early struggles 
and of the aid afforded him by Mr. Allen’s loyal 
services. 
Mr. Allen was full of activity to the last. On 
the 14th inst. he returned from an extended tour 
in the United States and Canada, and declared 
that he never felt better. Last Thursday he was 
present at a meet of Lord Galway’s hounds in the 
neighbourhood of Worksop, and it was only on 
returning home that he complained of feeling faint. 
His medical attendant was summoned, but in spite 
of all that could be done he expired on Saturday 
afternoon. Mr. Allen leavesa family of three sons 
and three daughters. Two of the sons, Messrs. 
Charles and Harry Allen, are directors of Henry 
Bessemer and Co. All the daughters are married. 
Mrs. Allen died in 1893. 





TRADE IN CHINA. 





THE ways of the Chinese are known to be peculiar, 
and those who have not had experience of them 
will find it difficult to reconcile the telegrams which 


he sometimes went behind the Emperor and attained 
his ends through the Empress Dowager. The 
nominal loss of his decoration may have been in- 
flicted to appease those enemies, and he no doubt 
accepted it with a good grace so long as he knew 
that he retained the real power he wished. 

As virtual Minister for Foreign Affairs he ought 
to be able to redeem some of the promises he made 
during his recent tour, and above all to enlighten 
the Emperor and the people of Chinaas to the actual 
condition of affairs both in their own country and in 
Europe. While Li has learned a great deal during 
his tour, we must remember that he has to overcome 
an immense amount of official ignorance, prejudice, 
and corruption, which will prevent him from 
quickly following the path of progress which he 
professed to admire. We need, therefore, not 
expect anything very sensational in the way of 
developments, but it will be very disappointing if 
some very definite steps be not taken. The finan- 
cial problem is the one which lies at the bottom of 
all the others, and a new loan will be one of the 
first pieces of business which Li will require to 
undertake. Accompanying that, there will no 
doubt be a renewal of the proposals for an increase 
of the tariff, which were discussed by Lord Salis- 
bury and Li, as well as by the representatives of 
other foreign Powers. The present tariff is a very 
moderate one, and a slight increase would not affect 
trade to any extent. It ought, however, to be 
accompanied by a thorough revision of the system 
of collecting internal revenue. 

In the recent Report on the Trade of China for 
the year 1895, issued by the Foreign Office, it is 
stated that it would be very difficult in the present 
circumstances of the Chinese Empire to effect any 
change in the land and salt tax. There remains, 
then, only thelikin, over which the provincial govern- 
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ternal taxation in China is the worst in the world. 
Unhappily the present disposition of the rulers of 
China makes it only too possible that an attempt 
will be made to raise additional revenue by an 
increase of the likin levies, the effect of which 
would be to still further disturb the free flow of 
commerce. There is but one mode of raising a 
revenue in China which would benefit both herself 
and her customers, and that is to provide every 
possible facility for the increase of trade. Increase 
of trade entails increase of the customs revenue. 
Likin should be abolished, even at the risk of an 
immediate sacrifice of revenue, and railways and 
improved communications of every kind should 
be introduced. It would be an advantage in the 
long run if the tariff were temporarily increased. 
The rates now imposed were established on a 5 per 
cent. basis, but many articles at present pay no 
more than 8 or 4 per cent., and a moderate increase 
would not affect the consumption. Even if the 
rates of the tariff were raised to a 73 per cent. basis, 
the increase ia revenue would compensate the Go- 
vernment for any loss of likin revenue. Foreign 
imports would in this case be slightly more costly 
to the consumer at the open ports, while to the 
inland consumer, who is much poorer, they would 
be cheaper. To these matters the Chambers of 
Commerce should direct their attention, so that 
the diplomatists may be guided in the direction 
which will best advance trade and industry. If, in 
addition, arrangements were made for the invest- 
ment of foreign capital in China, under foreign 
control, with, of course, all reasonable safeguards 
for the interests of the Chinese, the country would 
soon make great progress in the development of its 
resources and in foreign trade. 





NOTES. 

ACCIDENT TO A QuicK-Frrina Gun CARTRIDGE. 

THE accident which occurred on Monday last at 
Havre to a 65-millimetre quick-firing Canet gun 
was dueto the bursting of a cartridge before 
the breech of the gun was closed. There was 
no explosion of the gases, nor blowing out of 
the breech, as has been erroneously reported. The 
cartridge-case was not made exactly to gauge, being 
slightly large, and this naturally caused great diffi- 
culty in introducing it; and, unfortunately, force 
was used by striking it with the breech-block. 
These shocks crushed the fulminate fuze, which 
induced the firing of the charge. The breech not 
being closed, the gases escaped freely from the 
rear of the cartridge, with very grave results to the 
men serving the gun, and who were exposed to the 
full blast of the explosion, and the débris projected 
by it. : 


Tae Liquation or Gotp ALLoys. 

The new processes of extracting gold which have 
been developed in the Transvaal have caused cer- 
tain alloys of this metal to assume an industrial 
impoctance hitherto unknown. The ingots, as re- 
ceived in this country, contain considerable per- 
centages of zinc and lead. The presence of these 
metals has, as appears from acommunication to the 
Royal Society from Mr. E. Matthey, given rise to 
unexpected difficulties in estimating the content of 
pure gold. Thus the average of four assays of 
samples taken from the top of an 8-lb. ingot showed 
a gold content of 662 parts per 1000, whilst similar 
assays from the bottom of the ingot showed only 439 
parts of gold per 1000. In another case no less than 
10 assays were made which showed a gold content 
varying from 653.5 to 332.5 parts per 1000, the 
average of all trials being 576.2 parts per 1000. 
By dissolving the whole mass of metal in aqua regia 
it was found that the true content was 614 parts of 
gold per 1000, the difference being, therefore, con- 
siderable. When assays were made of drillings 
from holes bored quite through the ingot, the 
results overestimated the gold present, so that the 
difficulties in the way of a reliable assay are 
serious. By examining alloys of pure gold with 
known quantities of the base metals, it was found 
that in lead alloys the gold tended to accumulate 
towards the centre, at the expense of the exterior. 
With zine alone, the same tendency was manifest, 
but to a much less marked degree. With zinc and 
lead both present, the gold concentrated in the 
interior of the lower portion of the ingot, the 
exterior and upper portions being poor in the noble 
metal. When these two metals did not constitute 
more than 30 per cent. of the whole, Mr. Matthey 








found that a uniform alloy could be obtained by 
adding 20 per cent. of silver. 


ENGINEERING LABORATORY FOR GLASGOW 
UNIVERSITY. 

The sum of 25,0001. has now been subscribed for 
an engineering laboratory at Glasgow University, 
and the same tact and energy which have been dis- 
played in finding the money, will result in an early 
realisation of the aim of the promoters. This is as 
anticipated when we first wrote on the subject, 
for the citizens are proud of their University 
and of the genuine work which has continued to be 
done there since the times of Watt and Macquorn 
Rankine by Lord Kelvin and the other distin- 
guished professors in the engineering sciences. It 
seems, indeed, surprising that while other schools 
and educational institutions in the country have 
during the past 20 years been acquiring this very 
necessary equipment, the University, which is located 
in the very heart of one of the principal engineer- 
ing districts, should still be without it, and we con- 
gratulate Professor Barr and his colleagues in the 
professoriate on this acquisition. The sum of 
12,500/.: has been voted out of the Bellahouston 
Trust Estate, and the remainder has been readily 
subscribed by engineers and others in the dis- 
trict. Meanwhile a temporary Jaboratory is to be 
equipped, two large rooms having been set apart 
in the main building. This, however, will not even 
delay the arrangements for the new laboratory. 
A gas engine of 10 horse-power is being presented 
to the University by the Committee of the Mur- 
dock Memorial Fund, and this will commemorate 
the association of the founder of gas-lighting with 
James Watt. The engine will drive, through shaft- 
ing, the machine tools installed for the preparation 
of test pieces of metal, while at the same time 
running a dynamo which is to be used not only for 
efliciency and economy tests, but for the practical 
lighting of the large halls in the University. 
There will te an installation of storage batteries. 
The testing plant will include a 10-ton machine, 
with tension, compression, shearing, and bending 
tackle and an autographic stress-strain recorder, 
while a melting furnace will be constructed for 
making alloys. It will also be possible to test the 
strength of tubes, the flow of water through pipes 
and orifices, &c. The boilers already in use for 
the heating of the University are being equipped so 
that economy trials may be run, gases analysed, 
&c. It will thus be seen that the temporary plant 
is fairly complete ; it is withal but an earnest of 
the new laboratory, which is sure to add immensely 
to the useful character of the instruction imparted 
in the class-room, 


A CatHope Ray SPrEcTRUM. 

In our reports of the British Association meeting, 
we mentioned, on page 491 ante, Professor 
Bjerknes’ remarks on the then unpublished re- 
searches of Professor Birkeland, of Christiania. 
Since those lines were written, Birkeland’s memoir 
has appeared in the Compiles Rendus, vol. 123, 
page 492. His tube widens into a spherical bulb ; 
the cathode and anode are fixed parallel to 
one another in the upper and lower part of the 
tube. The anode disc of aluminium has a slit 
15 millimetres long and 0.25 millimetre wide, 
through which the cathode rays enter the bulb, 
producing a yellow band on the opposite glass wall. 
This phosphorescent band is very distinct when the 
anode is joined to earth. Two or three lines can 
be distinguished in this band, one of which can be 
moved by as much as 2 millimetres when the finger 
approaches it from outside, whilst the other lines 
remain stationary. The band, narrow at low air 

ressure in the bulb, widens out at higher pressure. 
lhe magnetic deflection was produced by two 
equal electro-magnets, held diametrically opposite 
one another outside the bulb, and excited by a 
current of 2 amperes. The primary current for 
the rays came from a large Ruhmkorff, so connected 
with a rheostat that the current could be varied, 
without interruption, between 2 and 21 amperes. 
The whole deflected spectrum contained 10 or 
more bands; when the primary current was 
increased, one line or group suddenly flashed 
up after the other, those nearer the original 
yellow line, i.e., those least deflected, appear- 
ing last. The bands are probably due to oscil- 
lations of the lines. At any rate, the front line, 
corresponding to a primary current of 2.8 amperes 
and a 5-millimetre spark (measured on a parallel 
spark gap betweenspheres 1 centimetre in diameter), 
consists of a ray excited by an oscillatory move- 





ment at right angles ‘to its length. On ecanring 
the primary current the oscillations diminish, an 
the band narrows to an intense line. When the 
contact-maker is moved, the lines are seen to shift 
at each discharge. With a continuously increasing 
current the magnetic deflections of all bands 
diminish, and they draw nearer one another. 
When the air pressure in the bulb is diminished, 
the primary current remaining constant, the same 
takes place, first rapidly, then more slowly, as if 
there were a limit tothis motion. For a current of 
6 amperes and a vacuum of 0.0251 millimetre, the 
front of the spectrum was deflected by 96 deg. 
(measured on the bulb); in a vacuum of 0.0001 
millimetre the deflection was only 46.5. This 
variation of the deflection with the current and 
vacuum seems to indicate that the deflection is 
dependent upon the electric pressure between the 
cathode and anode. This was verified by inserting 
a spark-gap micrometer in series to the tube. 
Faint, little deflectable rays come out first ; on in- 
creasing the spark length others appear. Birke- 
land has not yet been able to ascertain whether any 
particles are torn from an anode of platinum, which 
is more volatile than aluminium, and deposited on 
the bulb. He refrains from all speculations, 
simply acknowledging Lenard’s priority as regards 
some of the observations ; but the experiments are 
manifestly of the highest importance. 





WESTERN UNION TELEGRAPH.—The business of this vast 
concern continues to make steady progress, in the sense, 
at any rate, that it is continually expanding. In the finan- 
cial year ending June 30, 1896, the company added bo its 
system 204 miles of poles, 24,278 miles of wire, and 365 
offices. The number of messages transmitted last year 
aleo showed an increase of 453,429 as compared with 
1894-5. Theincrease in the number of fully-paid messages 
was even larger than this; but, on the other hand, there 
was a decrease in the number of press, government, signal, 
and other messages. In spite of everything, however, 
the revenue of the company in 1895-6 showed an increase 
of 394,717 dols. as compared with 18945. This was satis- 
factory, so far as it went, but the working expenses in- 
creased at the same time 638,126 dols., so that the net 
profit was lees by 243,409 dols. New and commodious 
offices have been opened at Buffalo and St. Paul; both 
of these places are important re-laying and distributing 
points, and the needs of the service had long outgrown 
the old accommodation. Both the two new offices have 
been equipped with ful] dynamo plants and with other 
approved and efficient machinery and apparatus. The 
cost of construction of new property in 1895-6 was 
734,419 doles. The result of the business in 1895-6 was to 
add 196,226 dols. to the already large surplus fund accu- 
mulated by the company. The growth of the company’s 
business may be further illustrated by an expansion of 
the comparison for the last 30 years. In 1867, the length 
of wire owned by the company was 85,291 miles ;. in 1877, 
194,323 miles; and in 1887, 524,641 miles. In 1892 the 
length of wire owned had further grown to 739,105 miles, 
This total was carried in 1893 to 769,201 miles ; in 1894 to 
790,792 miles ; in 1895 to 802,651 miles; and in 1896 to 
826,929 miles. The number of offices owned by the 
company in 1867 was 2565; in 1877, 7500; and in 
1887, 15,658. In 1892 the total had risen to 20,700 
offices ; in 1893, to 21,078 ; in 1894, to 21,166 ; in 1895, to 
21,360 ; and in.1896, to 21,725. The number of telegrams 
transmitted by the company in 1867 was 5,879,282; in 
1877, 21,158,941; and in 1887, 47,394,530. In 1892 the 
total had risen to 62,387,298, and in 1893 to 66,591,858. 
In 1894, in consequence of the depression of the times, 
the total receded to 58,632,237, and in 1895 to 58,307,315. 
In 1896 there was, however, a rally to 58,760,444 messages, 
The revenue collected by the company in 1867 was 
6,568,927 dols.; in 1877, 9,812,352 dols.; and in 1887, 
17,191,910 dols. In 1892 the total had risen to 23,708,405 
dols., and in 1893 to 24,978,443 dols. In 1894, however, there 
was a reduction to 21,852,655 dols. In 1895 the figures 
again advanced to 22,218,019 dols., and in 1896 they stood 
at 22,612,736 dols. The average amount collected upon 
each message transmitted in 1877 was 434 cents. In 
1887 the corresponding average declined to 304 cents, 
In 1892 it stood at 314 cents; in 1898, at 313 cents; 
in 1894, at 304 cents; in 1895, at cents; and 
in 1896, at 31 cents. The average cost of transmitting 
each message in 1877 was 297 cents. In 1887 the corre- 
sponding cost was 23 cents ; in 1892 the cost stood at 22} 
cents; in 1893 at 227 cents; in 1894 ab 23} cents; in 
1895 at 234 cents; and in 1896 at 24 cents. It will 
be seen that the average profit realised upon each 
transmitted in 1895-6 was only 7 cents. The net profit 
realised in 1895-6 was 5,897,980 dols., as compared with 
6,141,390 dole. in 1894-5, and 5,792,485 dols. in 1893-4, 
The ‘amount distributed in dividends in 1895-6 was 
4,767,805 dols., as compared with 4,767,734 dols. in 1894-5; 
and 4,740,064 dols. in 1893-4, The lus fund stood at 
the close of June, 1896, abt 7,643,693 dols., as compared 
with 7,447,477 dols. at the close of June, 1895, and 
7,007,634 dols. at the close of June, 1894. The amount 
expended in the construction and purchase of lines owned 
by the company at the close of June, 1896, was 101,306,874 
dols., as compared with 100,572,331 dole. at the close of 
June, 1895. The Western Union may be regarded 


as 
one of the most successful and well managed public under- 
takings of the United States. 
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METRICAL OR DECIMAL MEASURES AND 
WEIGHTS. 
To THE EDITOR OF ENGINEERING. 

Srr,—If the prosperity of the country depends in any 
degree upon the adoption of these, any suggestion that 
may facilitate their adoption may not be unwelcome. 
There will be a great deal of difficulty in making a great 
change, especially in the country districts and amongst 
the retail traders of the United Kingdom. It is, there- 
fore, desirable to consider how far it is absolutely neces- 
sary to alter our present arrangements in order to obtain 
the educational, the scientific, and the mercantile advan- 
tages of decimal calculations. We are frequently told 
that we lose trade through our measures nob being inter- 
national, which, in view of our extensive trade with India, 
China, and other countries which have not adopted the 
metrical system, is an obstacle that cannot be overcome, 
and the question remains how far the advantages of the 
proposed changes will outweigh the disadvantages. 

Supposing it decided that decimal systems should be 
adopted, and tha’ the details should correspond with 
those used by other countries, I would submit that by 
making our weights and measures multiples of the foreign, 
a few slight alterations in our measures and coins would 
be all that is necessary. To take the easiest first, if all 
accounts were kept in shillings, and our pence were made 
one-tenth of a shilling, then an addition of one-fourth 
would give the equivalent in francs, or a division by 20 
would convert the amount into pounds, shillings, and 
p3nce. In settling accounts with other countries, the 
exact amount would depend on the rate of exchange; 
25 francs and 24 centimes are generally given in gold for 
a@ sovereign, and as an easy mental calculation if you 
multiply francs by 4, and divide by 100, you get the 
equivalent in pounds gold. 

The litre, which holds 2.2 lb. of water, with its divi- 
sions and its multiples, one of which is 1000 litres, or a 
cubic metre of water, which weighs 2200 lb., or 1 ton, is 
@ convenient measure of capacity; and the English ton 
could be altered to 2200 lb., but the kilogramme, or 2.2 1b., 
would not suit retail traders, as it is too heavy as a unit 
of weight. It is found to be so in Paris, where the shop- 
keepers ticket their articles at prices per demi-kilo. This 
could be easily arranged, as I do no? suppose there is any 
great objection to a new British pound being introduced 
that would ba 1.1 of the present pounds, or to its weigh- 
ing half as much as the water that would be contained in 
the new gallon or litre (of 2.2 lb. of water). 

The greatest difficulty, and the — of most interest 
to engineers, is the measurement of length. I think this 
may be more easily taught and made more generally use- 
ful if we make 4 metre our unit of length. I would call 
this, which would be about 10 of our present inches, 1 ft. ; 
then we should have inches, each one-tenth of a foot, and 
subdivisions of tenths, hundredths, &c., of inches. These 
could easily be converted into metrical measures by a 
division by 4, and would be much more usefal than the 
metrical measures. A millimetre is not a very service- 
able measure, and a tenth, hundredth, &c., of the 254th 
part of an inch are not more so, and cannot compare in 
usefulness with the decimal fractions of a foot or an inch, 

Yours truly, 
W. J. Ets. 


62, Ward’s-buildings, Deansgate, Manchester, 
October 26, 1896. 





1S ENGLAND'S TRADE DIMINISHING ? 
To THe Eprror oF ENGINEERING. 

Srr,—Will you permit me to addres a few words to 
you on the subject of my letter of the 30th of September 
last ? 

Necessity appears to be forcing the West Indies to 
hand over its valuable sugar trade and the shipping 
interest attached thereto—sooner than the worst prophed 
foretold —to our Continental friends, Germany, and 
others. 

Following the course of events in this small part of the 
West Indies, some more estates are even now being aban- 
doned, and the beginning of the end of Demerara’s trade 
is even now within sight, when our small trade value of 
nearly a million a year will fall away from the mother 
country. r ; 

The remaining sugar interest in the West Indies and 
in other colonies will, in like manner, cease to exist, and 
Eogland will lose a trade value of masy mi:lions (pounds 
sterling) a year. ! 

Our Continental neighbours are doing well to spend 
about five millionsa year directly, in the form of money 
payment, for sugar ship from their own ports. This 
sum is ] the purchase-money paid for the sugar 
trade of most of the British colonies. (Shade of Pitt !) 

This is a most excellent bargain for Germany and other 
bounty-paying countries ; they will no doubt secure the 
best part of the trade during this next ros ; then, when 
this is accomplished, England will be asked to pay a little 
more for her sugar, possibly 4d. a pound more at first, or 
enough, perhaps, to repay some of the investments in 
bounties and other expenses. Later on she will doubtless 
be asked to pay a little more, and so on. 

In fact, the object of this system of bounties will have 
been fully realised. 

To show that these are hard facts, permit me to quote 
from a spaech made at one of the recent German con- 
ferences : 

‘“‘These bounties must continue; we cannob do without 
them at present ; we must stamp out the British colonies. 
When we have done that, we shall be masters of the 
situation. We shall be able to put up our price, and 


make the British consumer pay for his sugar.” 
Again, a recent speaker in the Reichstag said : 
“*] wish that our sugar industry may become great and 





strong: and I wish that we gain the victory over the 
colonies, and if the bounty can do anything to bring us 
nearer to this end, even though we make things worse for 
ourselves in the beginning, we can say at last, when the 
market is at our command, we have pursued a grand 
policy, we have achieved agrand aim.” 

We cannot mistake these words. We ought not to 
undervalue the immense industrial advantages so soon to 
be gained by the above movement, which Germany and 
others are so eager to reap. 

At this moment, facts abundantly prove that the West 
Indies can grow one cheaper than any Continental 
power. ‘Therefore, however much these can ultimately 
gain, our colonies—that is, the empire, can and must gain 
more than these, if the trade is retained in its natural 
channels, 

The immediate sacrifice that England would have to 
make in order to secure this trade—her legitimate trade 
—is measured by the trouble of collecting on all sugars 
admitted into England a sum exactly equal to the actual 
bounty received by any sugars so admitted. She would 
also have to pay an average of about }d. a pound more 
than at present for her sugar—not more than this. 

The announcement of her intention to grow her own 
sugar within her own borders would, however, be sufli- 
cient to suspend all bounties. We should then have all 
sugars admitted on the same base—that i3, free. into 
England ; no favour shown to any one. This is all that 
we want. : 

The reverse of this is not a pleasant picture. It shows 
England’s sugar industry ruined ; many of her colonies in 
a state of bankruptcy; the carbainty of England having 
to pay, say, ld. a pound more for her sugar than she now 
does; probably even more than this, since she would then 
have no control over the sugar market. 

Much is written about England’s jam and preserved 
fruit trade ; that if the Continent does not give us cheap 
sugar, then we must lose this trade. Itis a growing in- 
dustry, no doubt, and a good one. 

We shall, however, lose it in quite another way. France 
can take it from us at any time; she hassimply to extend 
her bounties to all sugars used within her ports for 
making jams, &c., and the thing is done. She can easily 
grow the fruit. The amount her Treasury would lose by 
this extended bounty would be small, compared with the 
direct benefits which this trade would bring to her. Thus 
we are likely to lose at any time another of our trades. 

The above are unpleasant facts, but yet they are facts, 
and unless we face them, and what is more, act promptly, 
we stand to lose trade to the value of millions a year. 

Your obedient servant, 
T. S. Cornisu, Assoc. M. Inst. C.E. 

Belfield, East Coast, Demerara, October 14, 1895, 





A NATIONAL RATLWAY MUSEUM. 
To THe Eprrog oF ENGINEERING. 
S18,—It is interesting to note that this propositioa is 


again attracting attention. For many years past I have | 


persistently advocated the establishment of such a museum 
in my ‘‘ Evolution of Our Railways,” and other articles. 

About 18 months ago over 100 papers inserted a para- 
graph mentioning my name, and giving my ideas on the 
subject of a national railway museum. The matter has 
recently been revived, and a letter of mine advocating the 
scheme appeared in the Daily Telegraph of September 18 
last, under the heading, ‘‘ London Day by Day,” since 
which the proposition has been taken up by others. 
When I was in communication with the various railways 
on this subject some years ago, they all expressed their 
appreciation of my idea, and several made conditional 
promises of support, whilst my proposition of locating the 
museum at Wembley Park was adopted by the Watkin 
Tower Company, Limited, which still has it under con- 
sideration. Taking into account the connection of Sir E. 
Watkin, the ‘‘ Railway King,” with the Tower Company 
and many of the railways, this seems a likely opening. 

Of course Government aid is wanted, and when we con- 
sider the number of members of Parliament connected 
with the various railways, it ought not to be difficult to 
obtain such assistance if the railway members of Parlia- 
ment would one and all persistently push the matter in 
the House of Commons, 


October 24, 1896. 


Yours, &c., 
G. A, SEKON. 








THERMAL CONDUCTIVITY OF SHEET 
COPPER. 


To THE Eprror or ENGINEERING. 

Sir —Can you or any of your readers inform me where 
I can find reliable data as to the rate at which heat is 
transmitted through sheet copper of various thicknesses, 
and with various values of (T — ¢), which, in the case with 
which I am dealing, will vary from 20 to 50 deg. Fahr. 

Your obedient servant, 
October 26, 1896. THERMOS, 





PERMANENT WAY. 
To THE EprTor oF ENGINEERING. 

Srr,—I was pleased to read in your present issue Mr. 
La Touche’s interesting reply to my letter of August 28. 

I do not agree with him as to the effect of lateral forces, 
and shall take the rail he cites as an example in support 
of my contentions. Three points have to be copsidered in 
this connection, viz., pressure on bearing surface, canting, 
and shearing of fastenings. 

Pressure on Sleeper.—I cannot admit the correctness of 
his assumption that the vertical load acts at the extreme 
inner edge of the rail head. Its point of application 
varies ad injinitum, for reasons too obvious to need de- 
tailed mention ; I should, however, imagine that it is fair 








to take this point of application as coinciding with the 
centre of rail head. Let us further take the lateral force, 
falling on any one sleeper, to be equal to three-tenths of 
the vertical load, and to act at a point 1 centimetre below 
surface of rail head, that is, 10.4 centimetres above sleeper 
in the present case. (I do not put these suggestions for- 
ward on the score of absolute correctness, but simply to 
conform to my previous method of comparison. ) 

The annexed sketch shows that the centre of pressure 
of the vertical force alone is 5 millimetres to the inside of 
the rail axis (omitting fractions of millimetres), and that 
under the action of the lateral force it moves to a point 
26 millimetres on the outer side of the axis. This is well 
beyond the middle third of the bearing surface, conse- 
quently the inner edge of the flange receives no pressure 
from the load. Supposing now that the rail bearing on 
the sleeper is 20 centimetres long and that the wheel load 
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is 6 tons, the pressure on the canting edge is 29 kilo- 
grammes per square centimetre when the vertical force 
alone acts, and increases to 66.7 kilogrammes per square 
centimetre under the influence of the lateral force. These 
are high values, and I think Mr. La Touche will agree 
with me that frequent repetition of such forces will soon 
cause the rail flange to bite into the sleeper, with the 
effects described in my letter of June 19. (I donot forget 
that certain woods used for sleepers are of extraordinary 
and therefore unusual hardne3z. ) 

Canting.— Assuming that the vertical and lateral forces 
act simultaneously, it is of course clear that the moment 
of stability exceeds the upsetting moment (33,600 and 
18,700 kilogramme-centimetres respectively in the present 
instance), so that the inner fastenings are free from tearing 
strain caused thereby.: If, however, the wheel runs over 
alow place in the track (a frequent condition of joint 
sleepers), the full upsetting moment acts on the rail, 
whereas the righting moment is at the same time 
materially lessened. Theoretically the bearing spring 
follows up such irregularities, but it is easy to see that 
the ultimate effect depends on a number of factors, and 
that the fatigue of the track increases with the speed of 
the trains. Taking the extreme case, when the vertical 
load is momentarily zero, it is clear that the tearing strain 
on the inner fastenings of the Vignoles rail becomes 
enormous, whereas in the bullhsad it is comparatively 
moderate. I quite admit that this is the extreme case, 
but there are many ‘‘ unknown factors” (bad balancing of 
engine, for example), and for purposes of comparison it 
holds good ; I should, perhaps, add that my figures for 
tearing strain in my letter of June 19 refer hereto. 

Shearing.—I note that on this point Mr. La Touche 
quite agrees with my previous remarks, 

Lurching of Engines.— Your correspondent has, I 
think, overlooked the fact that engines lurch either with 
a sinuous motion or bodily ; in the latter case the flanges 
of all the wheels on one side strike the same rail simul- 
taneously. I should imagine that this is much harder on 
the track than the sinuous motion, provided that the 
engine has been properly balanced (and not constructed 
ala Americaine, with ponderous cast-iron pistons et id 
genus omnc), and has a reasonable wheel-base. I think 
Mr. La Touche will find that there is less lurching of 
either kind on curves, as the a. force causes 
@ steady pressure against the outer rail, less damaging to 
the track than the reries of more or leas violent shocks 
which take place on the straight. 

Wave Motion.—I cannot agree with his conclusions re- 
specting the vertical and lateral wave motion preceding 
engines. All that the hogging of the rail can do is to 
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raise the sleeper straight from the ballast, in which case 
there is only the weight of the parts, plus a small re- 
sistance, to be overcome. Very naturally a stiff rail de- 
creases this effect, as it bends less under the passage 
of loads, and for rails of equal weight the bullhead track 
herein obtains a double advantage, to wit, a stronger rail 
and the weight of the chairs. As to the horizontal wave, 
it is not clear to me how the force producing it can 
greater some distance ahead of the engine than at the 
immediate point of impact. The actual motion is, no 
doubt, greater, and herein resides the injurious effect of 
hogging and sinuous forces, namely, the dislocation of the 
ballast, and consequently lessened stability of the track. 

Fishplate Angles.—I am sorry your correspondent can- 
nob agree with me on this eminently practical point, but 
the following question may perhaps point my remarks re 
wear: The bullhead form of rail imposes no compulsion 
of either a large or small fishplate angle ; why then is an 
inclination of about 50 per cent. almost universal in the 
bullhead tracks of this country, where the conditions are 
of the severest ? : 

Rail Steel.—I fear I have not made myself sufficiently 
clear on this point, so will risk the charge of weari- 
gome repetition. Very hard steel, say of 90 kilo- 
grammes per square millimetre tensile strength, is 
unsuitable for a Vignoles section simply because the 
rapid cooling of the thin portions produces air harden- 
ing (trempe), thereby setting up internal strains and 
rendering the rail as brittle as glass. This effect does 
not take place with the compact bullhead form, nor with 
the soft (‘‘ low carbon”) steel which is thus necessarily 
used for Vignoles rails. It is not a question of rolling 
or filleting re-entering angles, but of physical properties 
suitable for the end in view. — 

In order to finish up this subject, I may, perhaps, 
briefly touch on the question of steel chairs, steel sleepers, 
and longitudinal systems, prefacing my observations 
with the remark that, in general, the case for their adop- 
tion remains ‘* not proven.” f 

Steel Chairs.—These have the advantage of replacing 
an essentially treacherous by a reliable material, and of 
bringing the rail a little closer to the sleeper for condi- 
tions of equal strength. The oak key tends to (and 
often does) burst the chair, the bottom failing by flexion. 
Steel being about three times the strength of cast iron, it 
follows that the rail seat of a steel chair can be made 0.58 
times the thickness of that of a cast-iron chair of equal 
breadth, or say 26 instead of 45 millimetres in the example 
of the London and North-Western chair. I consider a 
reduction of weight to be no advantage, but positively 
bad; it is the old story of striking an anvil placed 
on a man’s chest, and provided always that the track is 
not rendered hard, the greater the weight the better. A 
steel chair then simply means more money, which may 
or may not be saved in maintenance and breakages. 

Steel Sleepers. —In certain cases these are indispensable ; 
for instance, where wooden sleepers are (actually or com- 
mercially) not to be had, or are liable to be destroyed by 
insects. Ib is then a case of Hobson’s choice, and nearly 
valueless for purposes of comparison. In all present forms 
they give a very hard road and much trouble with the 
fastenings, owing to the smallness of the surfaces which 
recaive the various strains. It is troublesome to ease the 
gauge in curves, and still more so to arrange points and 
crossings ; under intense traffic they crush and pulverise 
the ballast, rendering it muddy or dusty as the case may 
ba, and requiring very careful selection and maintenance 
thereof. This is about their worst and least curable 
defect ; add to this that they slide more easily over the 
ballast than wooden sleepers, and increase instead of di- 
minishing noise. Their lightness is an unmitigated evil, 
and if made heavy, say 70 to 100 kilogrammes, they are 
expensive. My own opinion (and I repeat that I do not 
claim to be an expert on —- way) is that steel 
sleepers will be least troublesome when used with bull- 
head rails and massive chairs, giving ample surface, re- 
ducing the strains on and amount of tinkering with fasten- 
ings, and permitting the use of the felt packings in 
common use on English lines. 

Longitudinal Systems.—These would seem to be ideal 
methods of laying permanent way, and the old Great 
Western track was probably the best of its kind. A very 
simple all steel form is shown in the preceding column ; 
the two rail halves are interlocked their entire length and 
their joints are overlapped, heavy angle fishplates being, 
of course, provided. This makes a very smooth track, bub 
it retains the defects inherent to the system, want of 
lateral and longitudinal stability, compulsory use of soft 
steel, difficulty of insuring proper drainage, of maintain- 
Ing gauge, level, and of replacing rails, and impossibility 
of easy adaptation to points, crossings, and all the multi- 
tudinous appliances of busy stations. Simple and seduc- 
tive at first sight, such a system would speedily induce 

weariness of the flesh and vexation of spirit” under the 
trying conditions of railway traffic in this island realm. 

I trust that the above may not accurately represent 
your correspondent’s feelings on reaching the end of this 
lengthy letter, and remain, 

Sir, yours faithfully. 
London, October 25, 1896. NovoyE VRemya, 








To THe Eprror or ENGINEERING. 
“ Sm,—In the recent correspondence on this subject, 
Novoye Vremys” claims greater vertical stiffness for 
ag bull-headed, a8 compared with the flat-footed rail. 
0 test the relative efficiency of the attachments to the 
sleeper, he takes a side thrust of 30 per cent. of the load, 
or 60 per cent. of the vertical load on the rail. 
. Taking a rail of 100 lb. 6 in. deep, with foot 54 in. and 
ead 2? in. wide, its moment of inertia round a horizontal 


axis is 47.6 inch-uni it i a 
wal of a inch-units, Converting it into a bull-headed 


49.9 in., an 


same weight, and 61% in. deep, it becomes 
Increase of not quite 5 per cent. 


What is sauce for the attachments to the sleeper is 
| sauce for the rail. The moments of inertia about a ver- 
| tical axis are 6.22 for the flat-footed and 4.33 for the bull- 
headed rail. In the annexed figure make O F = 47.6, 
O V=6.22,0 B = 499, and O H = 433. Draw the 
elliptical quadrants F Vand BH. Then the length of 
any line Of or Ob gives the stiffness of the flat-footed 
and bull headed rails respectively when the direction of 
the resultant pressure on the rail is parallel to that line. 
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The advantage of the bull-headed rail disappears when 
the horizontal thrust exceeds 4 per cent. of the vertical 
load on the rail, and when the horizontal thrust is more 
than 30 per cent. of the vertical load, the flat-footed rail 
is 40 per cent. stiffer than the bull-headed. Under the 
circumstances the advantages of the latter in this respect 
seem questionable. 

No one has ever disputed that a chair with a broad 
base preserves the sleeper from damage, holds the fasten- 
ings better, and in the matter of general stability is far in 
advance of anything yet applied to the flat-footed rail ; 
but chairs cost money, as also the keys, and this money is 
more than sufficient to pay for the decreased life of the 
sleepers under a flat-footed rail. In many countries tim- 
ber of sufficient hardness to stand the crushing of even 
comparatively light rails under heavy axle loads is easily 
procurable. Mr. La Touche has given sil as an example. 
Where the cost of hard wood is greater than that of soft, 
the use of a light tie-plate or bearing plate will prevent 
this crushing, and still leave a balance of expenditure in 
favour of the flat-footed rail, ee 





BATTLESHIPS AND TORPEDO DEFENCE. 
To THE EpiToR oF ENGINEERING. 

Srz,—It has often occurred to me, and probably to many 
engineers and naval architects in civil life, that while we 
cannot but admire the magnificent marine structure, as 
represented by the modern battleship, each detail of 
which is the product of the highest mechanical skill, still 
we feel, as if by instinct, that there isa weakness some- 
where which may cause disaster at any time. 

It may seem unfortunate that there can be any doubt 
as to the efficiency of a structure on which so much 
thought and talent have been concentrated, but being 
aware, as we are to-day, that the automobile torpedo has 
taken front rank in naval warfare, and that one or two of 
these missiles carrying 200 lb. of gun-cotton may possibly 
not only disable, but absolutely destroy a firat-class battle- 
ship ina few minutes—if exploded in contact with her 
bobtom—it would seem unwise for any nation to put un- 
limited faith in these vessels in their present unprotected 
condition. 

As the battleship is born to fight, and must float to 
fight, ib is of paramount importance that the submerged 
hull, the foundation of the structure, should be protected 
in such @ manner as to give a reasonable assurance that ib 
will carry the motive power and upper works containing 
guns and armour, at least as long as theee are serviceable. 

It will, no doubt, be contended by naval constructors 
that this object has been attained in the present battle- 
ship, as the vessel has not only a double bottom, but also 
double sides up to and above the load-line, and is further 
subdivided by numerous water-tight compartments ; con- 
sequently it cannot be sunk, but at most may punc- 





| tured or shattered in some of these latter. This claim 





might be admitted if explosions of large charges only 
produced local damage, but experience would tend to 
show the reverse. An English officer of high attainments 
who was present at the sinking of the Ting Yuen by a 
Whitehead torpedo fired from a Japanese boat sums up 
his experience as follows: 

he own belief is that the ship was so shaken struo- 
turally that both bulkheads and water-tight doors were 
rendered practically useless. If this beso, will it nob point 
to the futility of minute subdivision, except in conjunc- 
tion with greater structural strength—greater strength, 
at all events, than obtained in this ship ?” 

Yes, let us by all means have greater and sufficient 
structural strength ; but how are we going to obbain it ? 
The greater part of the side and bottom of a battleship 
contains flat surfaces between longitudinals and frames 
that would not stand a pressure of more than a few hun- 
dred pounds to the square inch without buckling, and even 
if these surfaces were braced, as boilers are, with stay- 
bolts and brackets, so as to stand several hundred pounds 
additional pressure, what good would it do when we have 
not only to deal with pressures exceeding 100,000 lb, 
but also with the vibrations incidental to all heavy ex- 
plosions ? 

As it therefore seems impossible to construct a bottom 
that would stand the effect of even one heavy explosive 
charge, we have #t present no other means of protection 
against destruction than the net. By means of this 
device the explosion, if it takes place at all, is removed 
a certain definite distance from the vessel’s side, and if 
the net is strong enough and its distance proper, the foun- 
dation may be able to outlive the superstructure. 

Being longand intimately connected with John Ericsson, 
whose ideas may still be recognised in almost any warship 
afloat, it was my fortune to be his co-labourer some years 
before his death on this very subject, viz., the protection 
of the under-water hull against torpedoes. 

In 1885 Ericsson submitted informally to the English 
Admiralty a plan of torpedo defence for ironclads, as 
shown in Figs. 6 and 7 on the next page. The Bullivant 
and other rigs for nets were already in use at that time, 
but as these were cumbersome and unwieldy in handling, 
as well as almost useless on a ship under way, he devised 
a method on purely mechanical principles, by means of 
which the net protection could be lifted out of water in 
less than half a minute, allowing the vessel to steam 
ahead or astern at full speed. 

Ericsson’s design consisted of an arrangement of steel 
booms round the vessel’s side, pivoted on horizontal axles, 
which latter penetrated the ship’s side below the load line, 
and were turned by small rotary hydraulic motors inside. 
The nets were fixed in rigid angle iron frames, with 
brackets on the inner side, so as to enable the booms to 
take hold from below, and each frame was lifted and 
lowered by two booms working together, and indepen- 
dent of the resb. 

The object sought in the design was twofold : first, to 
keep the booms entirely submerged when the nets were 
down, in order to protect them against the enemy’s artil- 
lery fire; and second, to be able to throw the nets out of 
water by one single rotary movement of the booms, leav- 
ing the vessel free to get away at full speed, at a moment’s 
notice, 

The design, though based on sound principles, and 
mechanically correct, had some points that could be 
severely criticised. The pivoting of the booms on re- 
volving axles below the water line involved not only the 
cutting of numerous holes through the armour belt, but 
snd — stuffing-boxes, with packing to make them 


he low position of the centre of the booms made it 
difficult to get sufficient lift on the nets to throw these 
clear of and above the gun-fire, unless the booms used were 
of extraordinary length. Further, in fouling another 
vessel, the projecting axles bslow the water line might be 
bent, and cause serious leaks in the submerged hull. 

Other objections, though not of such serious nature 
were the necessity of keeping the net frames ship) 
when at sea, as these could not easily be unship or 
stowed, and also the retardation of the vessel’s speed by 
the partly immersed booms, even when in their highest 
position. 

Admitoing the correctness of the above criticisms, it 
does not affect the soundness of the principle involved, 
which means a net protection handled by purely mecha- 
nical means and not 7 hand power, a net protection to 
the vital parts of the ship that can be raised or lowered at 
will in a few seconds by a single movement of a lever in 
the conning tower. 

Considering the many innovations introduced in naval 
warfare in the last 60 years, and the continual resistance 
to these by a conservative, if not stubborn, element in 
the Navy, it is but to be expected that some officers 
should be utterly opposed to the use of the net, and pro- 
bably not without cause in this instance, as all former 
nets used have been more or less useless unless the vessel 
was anchored. 

Being convinced, however, that the principle of net 
protection is not only sound but an absolute necessity 
under the present conditions of naval warfare, and that 
Ericsson was correct in his theory, if not in all the details, 
I have been bold enough to resurrect a scheme already 
condemned and buried, with the view of presenting 1t in 
a form which I believe is better adapted to present re- 
quirements. 

The design here submitted by me of torpedo defence for 
battleships, as illustrated in Figs. 1, 2, and 3, resembles 
Ericsson’s plan of 1885 in this: that the rotary motion of 
the boom ie effected by mechanical power. But to avoid any 
interference of the nets with the fire from the powerful 
battery of rapid-fire guns now carried on the modern 
battleship, I have deemed it necessary to pivot the booms 
at such g height, that when these are thrown full up, 
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the suspended nets will be above and clear of the fire 
from these guns. This I consider a sine qua non. 

The chance of having a boom carried away by the 
enemy’s fire must be submitted to as well as many other 
risks unavoidable in battle. 

In fighting cruisers this risk should, however, not be 
great, as these latter generally would keep out of range of 
the battleship’s heavy guns, unless they had reasonable 
hope of being able to make a successful daeh for torpedo 
attack. Battleship against battleship, the chances would 
be even, and if only one of these carried net protection, 
his aim ought to be to close in immediately for short work 
and torpedo attack with booms and net down, firing his 
torpedoes over these, for which purpose the torpedo 
tubes should be placed as high as admissible. 

As it has been the intention in this design to protect 
with netting only the most vital parts of the vessel, the 
number of booms on each side has been limited to five, 
spaced 40 ft. apart, supporting a net 160 ft. long and 
27 ft. deep. 

Using a Bullivant net of twice its present weight, or 
3 lb. to the square foot, which should be heavy enough to 
resist net cutters, the weight of nets for one side of the 
ship would be 12,960 lb., giving each of the three inside 
booms 3240 1b. to carry, and the end booms half of this. 

The nets have been placed 20 ft. from the vessel’s side, 
a distance that should insure safety against charges up to 
200 lb, of gun-cotton. 

If we take a solid sphere of gun-cotton weighing 200 lb., 
which would have a diameter of 21 in., and inclose this in 
a hollow sphere of 40 ft. in diameter, their surfaces would 
be in the proportion of 1 to 522, or as the aquare of their 
radii. According to Berthollet, the pressure of the gas 
produced by the detonation of a gun-cotton charge is about 
350,000 lb. to the square inch. Dividing tbis 350,000 lb. 
by 522, which is the amount of diffusion of the energy 
propagated from the surface of the inner sphere to that of 
the outside sphere, we get 6701b. as the pressure per square 
inch on the inner surface of the 40-fb. sphere, and as the 
20 ft. radius of this sphere represents the distance of the 
charge from the vesael’s side, this latter would be exposed 
to the 670 lb. pressure. This pressure would, however, be 
only in one point, as all other points on the vessel’s side 
and bottom would be further removed from the centre of 
the charge. 

The above estimate of pressure is simply approximate, 
being based on the supposition that the emissive energy 
of high explosives is, like that of radiant heat and light, 
indestructible, and remains unaltered in amount during 
its pro —_ through space, following the law of diffu- 
rion, mt means that the effect is inversely as the square 
of the ae , , — 

Applying the law of inverse squares, it will be necessary, 
as as above, to reduce the charge to a sphere of poms 
weight and density, the radius of which will then be the 
standard by which to measure the distance, 

Lieutenant Armstrong, in his book on torpedoes, states 
that the destructive area of a 500-lb. gun-cotton mine isa 
circle whose diameter is about 60 ft.; this would seem 
to conform nearly with the law of inverse squares. 

A sphere containing 500 lb. of gun-cotton of specific 
gravity 1.15 would be nearly 31 in. in diameter; taking 
the 15.5 radius of this as unit for measuring the distances 
and calling ib one, the 30-ft. radius of the destructive 
area would then be 23.2 distances, and the square of this 
538, which divided in 350,000, the pressure of the gas, 
gives 652 lb. at the boundary of the danger zone. For a 
circle 100 ft. in diameter the pressure would be 240 lb. at 
the boundary, and for one ft. in diameter 58 Ib. 

Should the explosive charge of the automobile torpedo 
be increased to such an extent in the future as to make it 
impossible by use of nets to keep a vessel out of this 
weapon’s danger zone, such fact would not neceessarily 
destroy the value of the net as a defence. 

The difference in effect of gun-cotton charges exploded 
in contact, with those exploded at a short distance from 
the vessel’s side, is so enormous that a properly con- 
structed net defence must always be of great value. 

From Figs. 1, 2, and 3 of the drawings it will be seen 
that the booms are set at an angle to their axles in two 
directions, first outward to bring the net away from the 
vessel's side, and then rearward in order to get sufficient 
_ length of boom to lift the net clear of the guns without 

brailing it up. The ability to throw the nets full up in a 
few seconds, so as only to obstruct the rapid fire battery 
for a moment, has been considered of first importance, 
If the gun fire could be allowed to stop long enough to 
permit brailing up the nets, and if this brailing of the 
nets could be effected without exposing the men to almost 
certain death, then the booms could be shortened consider- 
ably, which undoubtedly would be an advantage ; but con- 
sidering that there is no engineering difficulty in making 
booms of a length of 40 ft. or more strong enough to carry 
the weight demanded, and that yards of steel or iron are 
made every day of double this length, the sacrifice neces- 
sary to obtain a shorter boom would seem to be out of 
proportion to the small advantage that could be gained 
thereby. 

The becues A are intended tc be made of steel tubing 
terminating in a solid steel forging with a bub at the 
upper end ; this hub is fitted over and keyed on a hori- 
zontal steel shaft placed athwarsship on the upper gun- 
deck, the shaft working in suitable bearings. A strong 
steel pinion or segment is keyed on the inboard end of 
the shaft, and a hydraulic cylinder, marked B, Figs. 4 
and 5, working with high pressure, gives motion to the 
pinion through a rack attached to its piston. 

The booms move through an arc of 125 deg., as shown | 
in dotved lines, Fig. 1, lifting the nets in a vertical plane | 
parallel to the vessel’s side; each boom is worked by its | 
own cylinder proportioned to the work required. For | 
the purpose of keeping the motion of the booms in perfect ' 
unison, the shafts are provided with sprocket-wheels and 





chains, the end booms having single wheels and the inter- 
mediate double. As the hydraulic power turning the | 
booms is uniform, the work required of the chains is only 
to overcome unequal friction in bearings. 

The pipe connections from the pumps to the hydraulic 
cylinder are arranged in such a manner that the control- 














Hoping that I have succeeded in fully explaini 
proposed net defence, I beg to say finally that bY am Tulle 
aware that in submitting a radical innovation of this de- 
scription many, and probably some strong, Objections 
may be raised —_— its adoption; some persons ma 
even not deem the plan worthy of consideration at a. 


















































ling valves will be inside the conning tower and worked | 
— there, each side of the vessel independent of the 
er. 





_ I is intended in this design to use Bullivant nets made 
insections and lashed together in the usual manner, the 
nets to be fastened to the booms by means of swivels and 
slip hooks. 

At sea the nets should be brailed up and properly 
secured when notin use. This can be readily done, as 
they are kept clear of boats and davits by the great out- | 
board rake of the booms as seen on section, Fig. 5. | 























but notwithstanding this, my conviction is settled that 
the subject is of far ter importance at the present 
moment than is herd ae conceded. 

V. F. Lassoc, 


New York. Engineer and Naval Architect. 





_ Pic ry GerMany.—The production of pig in Germany 
in August amounted to 539,440 tons. The aggregate out- 
= in the first eight months of this year was 4,175,021 
ons, 
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MILLING 


MACHINE. 


CONSTRUCTED BY THE BROWN AND SHARPE MANUFACTURING CO., PROVIDENCE, R.I. 


X i 6 1 
ar / 


WE illustrate on this page a ‘‘plain” millin 
machine recently constructed by the Brown an 
Sharpe Manufacturing Company, of Providence, 
Rhode Island, U.S.A, The machine in question is 
simpler in construction than the “universal” ma- 
chines built by the same firm, being without the 
arrangements by which the table can be fed at an 
angle to the spindle axis, and without the automatic 
spiral cutting gear. On the other hand, the absence 
of these arrangements insures a steadier table, 
enabling a heavier cut to be taken than with an equi- 
valent ‘‘ universal” machine. The spindle of the tool 
in question is hollow. It runs in gun-metal bearings 
which can be compensated for wear, and at its front 
end is taper bored to 4 in. per foot, the diameter at 
the small end being 1}in. The belt cone has three 
steps intended to take a 34-in. belt, the largest ste 
being 13 in. in diameter. Back gearing is provide 
for heavy cuts. The overhanging arm has a hole at 
its outer end for a centre, or for a bearing for the 
outer end of the cutter arbor. The distance between 
the centre of the spindle and the centre of this arm is 
3 in., whilst the greatest distance obtainable between 
the outer end of the arm and the end of the spindle is 
264 in. Steady braces can be fitted as shown, and 
when in place milling can be done up to 184 in. 
from the face of the column. . The table is 60 in. 
long by 14 in. wide, inclusive of oil pans and channels, 
the actual working face measuring 48 in. by 14 in. 
It can be given a traverse in or out of 8} in., or be 
lowered 22 in. from the centre of the spindle. The 
automatic longitudinal feed has a range of 42 in., and 
can be adjusted to give any advance desired between 
005 in. and .23in. per revolution. Indexes, graduated 
to read in thousands, show the transverse and vertical 
gona of the table, and can be adjusted at will. 

‘he standard is hollow, and serves as a tool closet. A 
iti — 

in. by 1{ in. deep, forms part of the equipment of 
pons machine, which, it ng added, ‘caus about 
nog lb., and occupies a space of about 8 ft. 6 in. by 





jaws 7} in, wide, and giving an opening of |i 





INDUSTRIAL NOTES. 
THERE is much unrest in the industrial world, 
although there are few events sufficiently striking to 


chronicle, or such as would indicate a crisis. There 
are numerous small streams murmuring in their 
courses, but there is no on-rushing flood to threaten 
great damage to trade, or stoppage to labour on a 
large scale. The only industry that might be said 
to be so threatened at present is the shipping trades, 
but as regards them nothing seems as yet to have 
been decided upon. At the close of last week 
another manifesto was issued, which declared that 
‘*the Council of the International Federation of Ship, 
Dock, and Riverside Workers” are “‘ in favour of as 
much centralised control as may prove necessary to 
get for sailors and dockers conditions at least as good 
as those obtained by any other well-organised sec- 
tion of workers.” This is defined to mean ‘‘ better 
wages and better regulated working hours.” The 
manifesto eee on to declare that these things can 
be obtained by proper organisation. So far there is 
nothing dangerous in the objects sought by the 
federation. The council seem to indicate that the 
attitude of the men is defensive, for they say 
that they ‘‘do not know at what hour the capitalists 
of the shipping industries may open fire.” The 
Shipping Federation, on the other hand, assume the 
same attitude—that is, the defensive. The complaint 
of the men is that the shippers and wharfingers 
refuse to meet the representatives of the men. The 
strike of the dockers at Flensburg seems to show 
that the men are better prepared than was thought 
to be possible, for all efforts to fill the places of 
those on strike have, so it is stated, failed. Mean- 
while the ballot is being taken with respect to more 
decisive action, the votes as to which will be shortly 
announced. With the increasing activity in the carry- 
ing trade there is a py sero of a disastrous strike 
calles some means are adopted to bring about peaceful 
negotiations. 





In the Lancashire districts generally the improve- 


ment in the engineering trades is fully maintained. 
There is activity in every department, the difficulty 
being not in getting orders, but in completing them 
quickly enough. The leading machine tool makers 
have a sufficiency of orders on their books to keep 
them fully engaged for some time to come ; boiler- 
makers are also well supplied with work; sta- 
tionary engine builders and locomotive builders con- 
tinue to be pressed with work. There is, indeed, 
a general briskness in all departments of the engi- 
neering industries, with no indication whatever of 
any falling off in any branch or degree. The wag 8 
question is a slightly disturbing element in a few dis- 
tricts, but it is having no really serious bearing upon 
trade, In the iron trade there has been a general 
and substantial movement upward in prices, which is 
an indication that there is no falling off in the prospects 
of trade. Sellers did not even care to book largely at 
the advanced prices, and in some cases quotations 
appear to be quite withdrawn. Buying was checked 
by the rise in prices, but as the chances are in favour 
of a further advance, the check is only temporary in 
character. In finished iron the movement is also 
upwards, except as regards sheets, which have been a 
little weakened. Nut and bolt makers continue to be 
very busy, and there appears to be no difficulty in 
getting the advanced rates of 1/, per ton on their 
special class of goods. In the steel trade also prices 
are slowly advancing, but only to a partial extent. 
Altogether the outlook is good. The unemployed 
in the several unions are few, and it seems not at 
all unlikely that there will be a still further de- 
crease in the number out of employment. This is 
the case in nearly all the chief centres, except that 
where the chemical industries are the staple there 
is a slackening off. There appears to be no falling off 
in the textile machinery branches, the output being 
large and well kept up. Newer —— are being 
used for speed and production, both on home account 
and for exportation to various parts of the globe. 





In the Wolverhampton district the volume of busi- 
ness given out has been large and satisfactory, and 
offers for the renewal of contracts have been freely 
made, Inquiries are numerous for export, chiefly for 
bars, plates, hoops, and tube iron. The home con- 
sumption is very heavy, and to all appearance it is 
likely largely to increase. Manufacturers of list bars 
are steadily booking orders, but apparently they do 
not see their way clear to further advance the rates. 
Makers of unmarked bars are heavily booked forward, 
and, with present demands, it is expected that there 
will be an advance in price of perhaps 5s. per ton. 
Some offers for deferred deliveries seem to have been 
declined. Merchant iron is in demand. Steel- 
makers are pressed with orders, the prices being firm. 
A fair amount of business has been done in pig iron, 
both of forge and foundry qualities. Ali the engineer- 
ing and constructive branches of trade are busy, and 
also all the railway sheds. The chief hardware in- 
dustries are also busy. Altogether the present posi- 
tion, and the future prospects of trade in all the iron, 
steel, and cognate industries are good, and there are 
no labour disputes of any serious moment to mar the 
outlook. 





In the Birmingham district a strong tone has been 
manifest in all departments, and all kinds of iron and 
steel, crude and finished, have been slightly advanced. 
There has been an improved demand generally, espe- 
cially for home account, Contracts for future de- 
liveries were generally at an advanced rate of 5s. per 
ton. The sheet branch was the weakest, but even in 
that there was more firmness, and makers have not 
been anxious to, book ahead at present rates. Tube- 
strip makers ask an advance of 2s. 6d. per ton. The 
unmarked bar makers have made a stand for an ad- 
vance. All the local trades, engineering and cognate 
branches, the hardware trades, and all the lighter in- 
dustries are fairly busy, with every prospect of good 
trade up to the end of the year. There are no serious 
labour disputes in the district, nor does there appear 
to be any pending. Altogether the outlook is good, 
both as to work and prices, but the latter are kept at 
a moderate stage by the large output and keen com- 
petition. Nevertheless, the demand is such that no 
stocks of consequence are on hand. 


Astrike of about 600 engineers at an engineering firm 
at Leeds, comprising both the union and the non-union 
workers, took place on Friday last, in consequence of 
the oa of two men to whom exception was 
taken. The effect of the strike is, it appears, that 
about 1000 other workers ‘will be thrown idle, unless 
the matter is forthwith settled. 





The strike of ironfounders in the Sheffield district 
has ended in a victory for the men, The hours of 
labour now are 53 hours per week, instead of 54, at 
the same rate of wages. e matter was narrowed 





down in the first instance to a mere question of pay 
for the hour in dispute, and the employers gave way. 
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At Rotherham last week 12 men, who were on strike 
at the brass works of a local firm, were convicted of 
intimidation, and each of them was fined 10s. and 
costs. The complaint was that the union men who 
had left work annoyed and followed the non-union 
men who remained at work, the following and threats 
being the intimidation complained of, though it 
appears that there was no assault. 





The ‘‘ eight-hours scheme” at the Royal Dockyards 
has partially come into force with certain regulations 
from October 19, and further regulations from No- 
vember 10, so as to regulate the extent of the normal 
working day for the first five days, all work to termi- 
nate at noon on Saturdays. For the present the hours 
will be seven and a half, and then seven and a quarter 
for the winter months. In firms where the hour system 
is in force, such a regulation would scarcely fit ; but 
where the employment is regular during the year 
rather than on the weekly system, the hours for summer 
and winter can be so regulated. It is, in fact, going 
back to the old system—a short day in winter, and a 
longer day in the summer months. The use of arti- 
ficial light put an end to that old practice in many 
trades, 


There are at present two trades which are maturing 
a scheme for co-operative industry. Firstly, the 
building operatives of London. Some such scheme 
was launched over 35 years ago, and failed. Another 
venture less than 20 years ago also failed. Why is it? 
The building trades offer no insuperable difficulty, 
and yet ‘‘co-operative building” does not —— 
If the leaders looked the question fairly in the face, 
they might see that the master builders have their 
difficulties as well as their operatives. It is an old 
saying, ‘‘ Every heart knows its own sorrow.” Build- 
ing operations have not as yet afforded to the co- 
operator a useful field for the exercise of his talents. 
In the first place, there are many branches of industry 
to be dealt with—the Carpenters and Joiners, Brick- 
layers, Masons, Plasterers, Painters, Plumbers, 
Labourers, all of whom would want positions of com- 
mand. In time these positions might be found, but 
until then there would be jealousy and confusion. A 
strong hand—the one thing needed—would be regarded 
as tyranny, and so the project would collapse. This 
has been the experience, this the history of all such 
schemes. 

The other body is the tailors. This branch of trade 
offers unusual facilities for co-operative action. Such 
action was taken 45 years ago, and failed. It has suc- 
ceeded in some degree in the north, and in the midlands, 
but in London we have no successful establishment. 
Why isthis? There would be no difficulty as to materials. 
The whole difficulty lies in labour. But if workmen 
find it so difficult to apply their own principles in the 
workshop, can they wonder if employers also find 
difficulties ? The problem of labour will not be solved 
till the workmen become actual producers on their 
own account ; then they will see wherein the difficulties 
lie. There is no branch of industry more capable of 
co-operative development than the tailoring trade, and 
still there is little progress in that direction. If by 
the use of the best of material, by the best work- 
men, in the best style, they could create a huge estab- 
lishment, there would be no lack of buyers. But will 
the scheme succeed? It is to be feared that it will 
not, 





The directors of the Crystal Palace have determined 
to institute a Victorian Exhibition next year, to show 
the material and social progress during the Queen’s 
reign. Among other things a series of lectures are to 
be given, showing the different phases and aspects of 
that progress, one of which is to be devoted to a his- 
tory of industrial progress, of the working classes 
now | of labour, during the last 60 years. ‘The lec- 
turer is to be one who has been mixed up with the 
several movements ever since the early fifties. The 
general exhibition will no doubt attract attention 
and comment under the several classes of exhibits, 
But the material and moral progress of the people 
cannot be shown by things that can be seen and 
handled. And yet that progress has been vast. All 
mines regulation, nearly all factory and workshop 
regulation, dates from 1842-3. All co-operative in- 
dustry since 1850. Nearly all sanitation since the 
Queen’s accession to the throne. It is well to note that 
progress. It is too often forgotten. If we have not 
arrived at the Millennium, we have at least made mar- 
vellous progress as regards the condition of the masses 
since the death of the “‘ Sailor King.” The engineerin 
achievements of the last 60 years will be dealt wi 
specially, both by lectures and by exhibits. Trade and 
commerce, colonial enterprise and development will 
also find a place, and art will be conspicuous in all its 
varied aspects. It ought to show us the progress in 
such a form as to impress the senses as well as to inform 
the judgment. But in no particular will the interest 
exceed that of the progress of the workers, from in- 
dustrial bondage to freedom. The legislation of the 
last 60 years is in itself a vast historical treasury filled 





to the full with curious facts relating to the condition 
of the people, and to the measures taken for their ad- 
vancement. It has been one long journey of explora- 
tion, of civilisation, and of beneficial occupation. If 
we are dissatisfied with the results, we cannot but be 
gratified with the efforts. 





The canal boatmen are complaining of their long 
hours, and a movement is on foot for their benefit. It 
is stated that they are sometimes on duty for 100 hours 
per week ; but, of course, some of the time is nearly 
as restful as though they were offduty. Nevertheless, 
canal boatmen have a monotonous life, and they have 
duties to discharge which entitle them to considera- 
tion. The late Mr. George Smith, of Coalville, did 
something for them, and inspection has improved 
their condition, but they have not made the same pro- 
gress as other workers in the country, 





The depression in the chemical trades is becoming 
acute. In the districts of Northwich, Winnington, 
and Widnes some 3000 persons are more or less affected 
by short time, and over 100 have been discharged or 
suspended. In some cases the establishments have 
been closed from Friday to Monday, and the shifts per 
week have been generally reduced. At Widnes five 
days per week are the general limit; but even this 
limited week is in danger of further restriction. The 
chemical industries cover a Jarge area, and many other 
trades are more or less affected by the depression, 
fitters, coopers, and labourers being among those who 
have been, at least temporarily, dischar, Probably 
the large output of late has brought about a crisis, but 
it is to be hoped that it will speedily pass away. 

The strike of weavers which took place in the Bar- 
noldswick district 13 months ago has collapsed, the 
workers having to seek employment elsewhere. The 
strike has cost the Weavers’ Amalgamated Association 
over 40,000/., and after all that expenditure it has 
failed. The cost has been great, but it seems that the 
leaders were not able to gauge the situation sufficiently 
and 5m an end to the dispute, or had not the force to 
end it. 


The report and balance-sheet of the building 
labourers’ strike has been published, and after paying 
all dues and demands there was a balance of nearly 
267. The labourers did not win, and they blame the 
bricklayers to some extent for their failure, The cost 
was nearly 10,000/., and the object sought was unac- 
complished. And what was that object? Simply 
the ‘right ” of saying who should or should not be 
0) pi The claim of ‘‘right” is a doubtful one, 
and yet more money has been spent in striving for that 
claim than for advances in wages or for reductions in 
the hours of labour. It has always been a most costly 
claim, and never has the object been accomplished. 


All the men engaged in the iron and steel working 
trades of Preston are combining for an advance in the 


rates of wages, including the engineers, patternmakers, | full 


ironfounders, blacksmiths, and boilermakers. Gene- 
rally they ask for an advance of 2s. per week in wages, 
that new arrangements shall be made as to overtime, 
and some other matters. So far it does not appear 
that there is any expectation of a strike, as a perfectly 
good feeling is said to exist between the men and the 
employers. Negotiations have commenced with 
respect to a meeting of the representatives of the em- 
loyers and of the men, and some suggestions have 
en made with a view to conciliation or arbitration. 
It appears to be only part of the system of levelling up 
which has been quietly going on for some time, and, 
so far, without any very serious strike. After the 
advance in the Manchester and Salford district, at 
Bolton, Oldham, and some other places, Preston can- 
not long lag behind. Besides, employers rather favour 
the levelling-up system just now. 





The long strike of miners at the Mardy Colliery, 
Rhondda Valley, which commenced a year ago, has at 
length been settled. The dispute arose as to the price 
to paid for working certain seams. The matter 
was referred to arbitration. The men refused to accept 
the award, and some litigation followed. On Friday 
last the men d to accept the award, and work has 
consequently mn resumed. Happily strikes against 
the awards of arbitrators are not frequent, or there 
would be hesitancy in going to arbitration. 


The Parliamentary Committee of the Trades Con- 
gress seem to be determined that the next international 
congress, in 1898, shall be of the same bond-jide 
character as the British congress, that is, that it shall 
be confined absolutely to representatives of labour more 
or less in the sense in which the term is used in Eng- 
land. If that be done some good may result. Lat- 
terly all the industrial movements, both of England 
and the Continent, and also in America, have been too 

litical. The English leaders see that and recognise 
it. A reversal of the policy may be very difficult, 
but it will have to be faced, 








Information from private sources states that the 
American elections are causing great stagnation in 
various industries, and some regard the result as bein, 
disastrous, whichever party wins. The view is that 
trade will for some time be paralysed by reagon of the 
uncertainty of the policy to be pursued. If such 
should be the case, it will react upon Britain ver 
disastrously, In any case it is thought that protec. 
tion will be strengthened, and that tariffs will be in. 
creased. In that case there will be local difficulties 
on labour questions, and, perhaps, they will be un- 
usually severe in some parts of America. 





BALANCED PRESSURE VALVES. 
A New Spherical Balanced Valve for all Pressures,* 
By James Casry, Consulting Marine Engineer, 

THE object of the present paper is to bring befor 
members of the British Association the avoidable aw 
life and damage to property caused through explosions of 
defective valves, and to elicit the opinion of those 
members who are conversant with and use high pressures 
whether of steam, water, or other fluid, or those who are 
responsible for the introduction of extreme pressures in 
valves or boilers. 

Up to the present time the steam valves generally in use 
have been of the lid type, having screwed spindles. The 
valves being loose on the spindles, clatter each time the 
steam is admitted to the engines, and the terminal, inter- 
mediate, and boiler valves are all subject to this incessant 
action. The valve spindles are often broken, and both 
valve and seatings damaged to such an extent that they 
have to be renewed, and when broken, no means are 
afforded of closing the steam off the boiler in the event of 
the steam pipes bursting or an accident to the machinery, 
When the valves are screwed down in the seatings, and 
the boilers are allowed to get cold, and steam is again 
raised, it is sometimes impossible to move them, and the 
spindles are often wrenched off in trying to get them 
open, in some cases the valve-box bursting. The same 
thing happens in the case of steamers on a long voyage 
when the valves have been standing any length of 
time ; the screws get corroded, and in case of accident the 
valves cannot be moved. The practice then is for the 
engineer to get an iron bar to start them, with the result 
that the spindle end is frequently wrenched off, and the 
valve is useless. As a rule, valves, especially for steam 
purposes, are unbalanced. Where a valve is termed 
an ‘equilibrium valve,” the same type is employed, 
viz., ® smaller sized valvetaking the initial pressure 
in order to assist the final operation during the time 
of opening the large valve, the one spindle carrying 
both valves. The valves and seatings are all of brass, 
and the expansion of this metal being more sensi- 
tive than the cast iron forming the valve chest causes the 
valves to jam, and in many cases water that has passed 
into the valve-box and steam pipe from the boilers causes 
additional danger and even fatal results, often attributed 
to defective steam pipes, whereas both valve-box and 
pipes are c with water from the steam leaking and 
passing into the main steam pipe and getting condensed 
into water. No means are afforded under the present 
valve system of draining this water, and hence it happens 
that the moment the stop valves are opened on the boilers 
full to the engines, a hammering takes place, the explosion 
immediately following. From the design of these valves, 
I do not see how itis to possible for a satisfactory drainage 
to be applied that can be always available and keep the 
wes pipes free of water and of the danger to which I 

ve re} 

The alternative practice adopted in order to prevent 
the pipes exploding, has been for the British Admiralty 
to lap the pipes (main steam) with three strands of wire, 
whilst in the mercantile marine iron bands are fitted on 
and around the main steam pipes at short spacing. Others 
lap the pipes with steel wire, which is a very expensive make- 
shift, and from a scientific point of view very doubtful 
engineering. These precautions I consider are unnecessar: 
and uncalled for if suitable valves were fitted, inasmuc 
as it has been proved that the bursting of the pipe does 
not arise from steam pressure alone, but from steam and 
water pressure combined at one and the same moment of 
time. The condensed water in the steam pipe acts as an 
hydraulic force, and with the steam auddenly let in, the 
combined forces are more than the pipes can withstand. 
As there are no satisfactory means provided for draining 
condensed water, the explosion occurs as a matter of 
course. This condensed water could be drained from the 
pipes if suitable valves were adopted, leaving the steam 
pipe essentially a steam pipe, and not one containing & 
combination of water and steam, The frequent bursting 
of main steam pipes is an occurrencenot confined to our own 
industries, but those of other nations equally suffer. For 
instance, the German Government, in conseqienve of the 
bursting of the main steam pipes and valves of their war 
vessels, recently made experiments to determine the 
causes of steam pipe — it being found that in 
most cases these have taken place while steam was being 
admitted into the engines. 

On this supposition specific tests (according to an 
official report) were made, From the report it will be 
seen agp A) “destruction of a completely drained, 
although entirely cool, pipe cannot occur whether the 
stop valve near the boiler under steam is opened gradu- 
ally or in a sudden careless manner, because hammering, 
which alone can cause an explosion, does not follow. 
But it is to be observed that a rapid filling of the pipes 





*Paper read before Section G, British Association, 
Liverpool meeting. 
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may prove disastrous, for the sudden heating up of the 
various parts may cause rupture due to unequal stresses 
on and resistance of the material.” Experiments detailed 
in the report demonstrated that in one instance, when the 
stop valve was three-fifths open—the pipe being filled 
with water and with the air and drain cocks open—the 
threads of four nuts on the securing bolts in the end 
flange were sheared off, the flange itself was much bent, 
the gauge tapped into ib destroyed, and the pipe in the 
neighbourhood of this flange bulged outwards. The pres- 
gure shown by gauge I. was 483.5 lb., by gauge IT. 384 lb., 
and by gauge IIT. 924 5 1b., and under other conditions 
the pressure was still higher and the ruptures more 
vere, 
"‘e showing some of the results arising from defects in 
the existing system in connection with boilers, steam 
pipes, and heating apparatus in public buildings and 
laces of business, I have given in Appendix B particu- 
ars derived from Board of Trade reports of official 
inquiries under Act of Parliament. These illustrate the 
nature of explosions in mills, factories, on board ship, 
&c., and clearly point to the necessity of a new departure 
in the valve system if the present destruction of life and 
property is to be obviated. Mr, Ingram B. Walker, in 
his report to the Board of Trade for the 12 months ending 
June 30, 1895, states that 43 persons were killed and 85 
injured by boiler explosions—more than in any year since 
the Boiler Explosions Act of 1882 came into force. There 
were 27 cases due to explosions of boilers used for heating 
purposes, probably caused by the freezing of the water in 
some part of the apparatus. What I hope to show is that 
this apparently ‘‘ natural cause ” need no longer apply. 

The importance of having reliable valves under extreme 

ressure, whether for steam, water, or other fluid, cannot 
“ over-estimated. Having +o to this, I have designed 
a valve of globe form which I may say with perfect con- 
fidence is balanced under all or any pressure. The limit 
of its working is the resistance of the material composed 
in its construction. I have here drawings and models 
which show the practical working and novelty of the new 
system. ‘The valve forms a complete sphere, with an 
opening in same at right angles to each other, with spindle 
cast on, working in a fixed and adjustable seating, and so 
arranged that the pressures are balanced or equalised, and 
friction is reduced to a minimum. This sphere is fitted 
into a valve-box, sometimes made in two parts, for con- 
venience in adjusting the sphere and its seatings, such 
being adopted to allow for contraction and expansion 
under pressure. Suitable openings are formed in the 
valve-box corresponding with those in the globe, so that 
when the globe is turned by its spindle to the required 

sition, the same may be turned off or on. The open- 
ings in the valve-box and in the — respectively are 
arranged to correspond with the full supply of steam, 
water, or other fluid. y 

The globe or ball is perforated with a small passage 
corresponding to a similar passage in the valve casing, 
and when opposite to each other any condensed steam or 
water escapes from the steam pipes or valve either to the 
condenser or runs to waste, thereby effectually clearing 
the pipe of water and preventing any chance of explosion. 

hen opening, this form of valve does not require to 
be drawn off its seating, consequently it is at all times 
open to the full pressure of the steam in the boiler. The 
steam gains access between the ball and the casing, 
whereby the inner and outer surfaces of the globe in con- 
tiguity with the spaces are equalised. In order to equalise 
the pressure on the segments or seatings, a passage is 
formed in the ring. The space above the ring is in com- 
munication with the passage by means of an openin 
formed in the casting (or an external pipe may be fit 
for the same purpose). This valve can used for the 
combined purposes of a steam and throttle valve in one, 
and a spring is inserted to keep the adjustable ring down 
on the ball at any required pressure. ; 
_ In applying this valve to hydraulic machinery, the ad- 
justable ring is kept in contact with the globe or ball by a 
gun-metal or other non-corrosive regulating screw. The 
valves are opened and closed by means of a spindle with 
a handwheel lever or other appliance attached thereto. 
In the case of vessels requiring despatch, these valves 
being devoid of screwed spindles, there is no necessity for 
vessels being kept in dry dock whilst the valves are 
ground into these seatings, as is the case at present. Days 
are often consumed whilst this operation is being effected. 

Hydraulic Valves.—The present form of valvein use for 
ordinary pressure, say of 700 lb. per square inch, is of the 
same type as those described as “equilibrium valves” 
supplied to high steam pressure, and frequently the water 
used in those valves is charged with sandy and other 
foreign matter, so that when the valves are screwed down 
on the seatings, any grit or sand is jammed between the 
face of the valve and seatings, thereby causing frequent 
renewal. Above those pressures it is difficult to get a 
valve to stand, but with the new valve no grit or sandy 
matter can get between the valve and seatings, for the 
simple reason that it works in and on the seatings, and no 
foreign matter can be introduced. I may add that a valve 
on this principle has now been at work close upon 18 
months, and it has been found upon examination that it 
18 a8 good now as on the first day it was put in place, has 
not cost a penny for repairs or even adjustment, although 
in daily work at a pressure of 750 lb. per square inch. In 
the use of higher pressures the limit of its working is the 
cuhesive strength of the material of which it may be con- 
structed, and being balanced, it is manipulated by a small 
lever which a boy can work, 

The system which I have advocated possesses equal 
advantages in connection with fire hydrants and water 
supply generally, owing to its simplicity and the ease with 
which it can be worked. 

5 I would also draw attention to the enormous loss of 
ife and property due to defective boilers and coils used 





for heating churches, chapels, and public buildings, and 
from Appendix B it will be found that the loss of life and 
property is increasing. The explosions are due princi- 
pally to the water freezing and ice forming in the supply 
and discharge pipes in the heating apparatus after being 
in use. I do not hesitate to state that if these boilers and 
coils had bsen fitted with globe valves directly on the 
heating apparatus and between the heating pipes in the 
buildings, so that the upper valve when closed stops the 
feed supply, and the lower valve closed to the heater and 
open for draining the heating pipes, no water would or 
could remain in to get frozen, and the water run out 
would be available for a future supply. 

Summary.—I trust I have now succeeded in showing 
the great importance of the question with which I have 
dealt in this paper. I have indicated what I regard as 
the main defects of the existing system of steam and 
other valves, and my opinions are borne out by the 
official reports and returns of explosions which I have 
quoted. Asto the remedy, I have ventured to submit 
for your consideration an invention of my own, designed 
to remove the defects of the old system, and even if I fail 
to convince you of its merits, I have at least raised ques- 
tions which demand the serious attention of the engineer- 
ing world. It must not be forgotten also that there is a 
tendency, especially in connection with marine engineer- 
ing, to employ what were once considered abnormal pres- 
sures, and the interests of life and property alike demand 
that means of reducing the attendant risk shall receive 
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due attention. The adoption of water-tube boilers is a 
case in point, involving an admitted increase of pressure. 
Briefly, what I claim is that by the adoption of my valve 
system the following, amongst other advantages, may be 
abtained : 

1. The substitution of a perfectly balanced spherical 
valve under all pressures for one on the old principle of 
lifting, which is liable to get out of order or to cause ex- 
plosion, consequent on faulty construction and the absence 
of proper means of draining steam pipes and other con- 
nections therewith. 

2. The valve can be worked easily and instantaneously, 
and is not affected where dirty or gritty water is used. 

3. The valve can be adopted for steam, hydraulic, gas, 
mining, and all other purposes for which valves are in 
daily use, and made of cast iron or gun-metal. 

4, The valve drains the connections of boilers, &c., of 
all water created by condensation of steam, thereby pre- 
venting dangerous hammering in the pipes, and obviating, 
under certain conditions, the bursting or freezing of pipes 
and concomitant dangers. 





APPENDIX A, 


Experiments to Determine the Causes of Steam Pipe 
Explosions on Board German Naval Vessels. 


The frequent bursting of steam pipes has led to the in- 
vestigation of the causes of these accidents. ‘ 

In most cases the explosion has taken place while 
admitting steam into the pipe system, as, for in- 
stance, on H.I.M.S. Siegfried, March 18, 1892; on 
H.I.M.S. Wacht, June 20, 1889; on H.I.M.S. Prinzess 
Wilhelm, August 9, 1891; on the same ship on No- 
vember 7, 1893, when a stop valve in the main steam pipe 
exploded; in a boiler plant at Ferranti’s, Deptford, 
England, July 9, 1889; on the s.s. Jumma, December 13, 
1890; in a boiler plant of the new mill in Zuellichan, 
near Stettin, Germany, in 1860, &c. From these examples 
the supposition arose that possibly water contained in the 
pipes ca water hammer. On this supposition the 
following tests were made, : : 

(a) Arrangement of the First Experimental Pipe.—A 





pi was taken consisting of two lengths, each 6.5 ft. long, 
.9 in. inside diameter, and 0.197 in. thick, and the ends 
tightly closed by flanges. To one of these flanges a 
0.7874-in, stop valve was bolted in such a manner that the 
— of the hole of the valve was in line with the inner 
side of the pipe, so that when the pipe was put in proper 
position the steam would enter at the lowest point. 

To the other flange on the pipe a blow-off or water- 
drain cock 0.4724 in. in diameter was secured, and in the 
centre of this same flange a high-pressure gauge (register- 
ing to 2133 lb.) with a maximum hand. Vertically above 
the drain cock an air cock was fitted, so that water could 
be blown off at the lowest, and air at the highest, point of 
the experimental pipe. Later, a second pressure gauge 
was a on the upper side of the pipe 22.83 in. from 
the flange, containing the steam inlet valve. The stop 
valve on the experimental pire was connected by a 
0.7874-in. pive toa valve in the main steam pipe of the 
machine-shop boiler, which carried a pressure of 70 lb. 
The experimental pipe was inclined upwards from the 
steam inlet valve, so that if any water were present the 
steam would have to pass through it. 

(b) Arrangement of Second Experimental Pipe, and its 
Alterations.—The second pipe was made up of parts of 
the old steam pipe of the hulk Bismarck. It consisted of 
three pieces 12.2 in. in inside diameter, and about 0.236 ix. 
thick. Attached thereto were four maximum-pressure 
gauges capable of registering to 2133 lb., an air cock, and 
a water-drain cock, 0.7874 in. in diameter. This pipe was 
then connected by a pipe 3,15 in. in diameter with tha 
main steam pipe of the machine shop, a 3.15-in. valve 
being inserted near the mean steam pipe. The first 
change in this pipe was the removal of that part of the 
pipe which was bent up 8, and the insertion of a 

-97-in, stop valve to connect with the 3.15-in. pipe. 
After the bursting of this pipe near the flange opposite 
the steam inlet, and after the steam gauge on this flange 
had been destroyed for the second time, the damaged 
part of the pipe was cut off, the flange brazed on again, 
and the blank flange again secured in place minus the 
pressure gauge. The pressure gauge IIT. was then placed 
near this flange on the side of the pipe. 

The tests made were as follows: 

1. Pipe without water, air cock closed and the drain 
cock open. 

2. Pipe without water, air cock open and the drain 
cock closed. 

3. Pipe without water, air and drain cocks open. 

4. Pipe without water, air and drain cocks closed. 

5. Vacuum in pipe and some cold condensed water 
formed by creating vacuum, air and drain cocks closed, 

6. Vacuum in pipe, and the latter filled with water to 
about one-third of its cubic — so that the point 
where the steam entered was under water in the first pipe, 
it being made to incline towards that point. In the second 
pipe the water filled the bottom of the pipe. Air and drain 
cocks were closed to one-third of their capacity at one end, 
and running to nothing at the other end. 

7. Pipe without vacuum filled with water as under 6 
air and drain cocks closed. 

8. Pipe without vacuum filled with water the same as 
under 6, air and drain cocks open. 

(A.) With the First Pipe.—Steam was admitted to the 
pipe to be tested by rapidly opening the stop valve on 
the main steam pipe of the boiler, the influx of steam 
having been ated beforehand by adjusting the stop 
valve on the flange of the experimental pipe. ‘Beginning 
with one-fifth of the area of this valve, the opening was 
increased one-fifth in each of the succeeding tests, In 
order to get reliable results, the eight tests in the pro- 
gramme were repeated several times with the same valve 
opening. 

In carrying out tests 1 to 4 no hammering in the pipe 
or motion was observed, whether the —_ of the pipe 
with steam was retarded or accelerated. The pipe be- 
came heated, slowly or quickly, according to the rapidity 
with which it filled with steam, until it became thoroughly 
warmed and the pressure gauges on the pipe indicated 
the steam pressure in the boilers. As soon as a vacuum 
formed and a small amount of condensed water was pre- 
sent in the pipe (test No. 5), light hammering was ob- 
served when steam was admitted. This was not, however, 
indicated on the — gauges, but caused only a 
slight movement of the pipe. is hammering and the 
backward and forward movement of the pipe, became 
more intense the greater the quantity of water present 
(tests Nos. 6 and 7), manifesting itself in distinct blows 
— a shorter oa _ os the maximum hands 
of the gauges to indica ifferent pressures, varyi 
between 128 Ib. and 242 lb. Whether the vaoutan ike the 
pipe (test No. 6) had any influence on the action of the 
steam when it was admitted could not be determined by 
—< the trials. ; 

@ heaviest hammering, as well as the greatest move- 
ment of the pipe—which also continued for some length 
of time—were observed when the pipe was about one- 
third full of water, and both air and drain cocks kept open 
(test No. 8), and for all five openings of the valve. During 
these tests there was a uniform discharge of water from 
the drain cock, and of air from the air cock, for a longer 
or shorter time depending on the opening of the stop valve 
in the pipe, and the accompanying forcible hammering. 
For instance, with one-fifth opening of stop valve the 
first hammering was noticeable after four minutes; ab 
three-fifths opening, after 30 seconds; and 15 seconds 
after the valve was wide open, powerful hammering and 
violent motion of the pipe set in, in each case accompanied 
by an impulsive discharge of water and air, and later by 
steam from the air and drain cocks. These phenomena 
are due to the fact that the steam is condensed by the 
water present, and only when the water has attained the 
temperature of steam does the impulsive action of the 
latter set in. 
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The pressures observed on the gauges at the end of 
each trial (best No. 8) fluctuated between 284.5 Ib. and 
1066.75 lb. At one time the greatest pressure would be 
observed on the gauge ened in the flange, and then on 
the one attached to the side of the pipe. 

(B.) With the Second Experimental Pipe—(a) According 
to the First Arrangement.—To establish the action of steam 
in bent piping of large diameter, the same tests as above 
were made with the second experimental pipe. Steam 
from the 3.14-in. supply pipe was admitted into that part 
of the pipe which was inclined upwards. : 

In testing the pipes when empty, with or without 
vacuum, the same observations as before were made. 
When the pipe was one-third full of water, the action of 
the steam was entirely different from that observed in the 
first experimental pipe. Oaly single blows occurred in 
the pipe, which were insignificant in comparison with those 
observed in the first pipe. 

The greatest pressure observed in any of these tests—the 
cocks being open and steam admitted suddenly—was 
426.7 lb. on gauge I., 113.7 lb. on gauge II., 199 lb. on 
gauge III., and 113.7 lb. on gauge IV. In opening the 
stop valve slowly, the hammering was so insignificant that 
the maximum pressure indicated on all the gauges at the 
end of vests was the same as the boiler pressure. The 
great difference in the results of these tests and those with 
the first pipe suggested a modification of this pipe, in 
which one end was curved upward to an angle of about 
30 deg. 

(b) According to the Second Arrangement.—The same 
general results were obtained as with the first experi- 
mental pipe for the eight tests of the programme and 
with the different openings of the stop valve, the only 
difference being that the intensity of the hammering 
in some of the tests caueed accidents, which in some 
instances resulted in breaking the new heavy ropes 
which were used for holding the pipe. Oo August 14, 
when the stop valve was three-fifths open, the pipe being 
filled with water, and with the air and drain cocks open, 
the threads of four nuts on the securing bolts in the end 
flange were sheared off, the flange itself was much bent, 
the gauge tapped into it destroyed, and the pipe in the 
neighbourhood of this flange bulged outwards. 
pressure shown by gauge I. was 483.5 lb., by gauge IT. 
384 Ib., and by gauge III. 924.5 lb. On August 22, with 
three-fifths opening of the stop valve, and after the steam 
had been turned on for 65 seconds, the pipe burst 3.9 in. 
from the end flange for a length of 8.26in. The pressures in 
this case were 313 lb. on gauge I., 185 lb. on gauge II., 
853.3 lb. on gauge III, while the limit of 2133 lb. was 
exceeded on the gauge in the flange. After this accident 
the damaged portion of the pipe was cut off and the re- 
paired pipe used for further tests. 

(c) According to Third Arrangement.—The same obser- 
vations were made as with the first pipe and the arrange- 
ment L of the second pipe. 

To determine at what water level violent hammerin 
takes place, the height of water was gradually diminishe 
by stages 1.18 in., 0.78 in., and 0.39 in., until it reached 
6 in. deep at the steam inlet end. At this level, motion 
of the pipe was still observed, but the hammering had 
nearly ceased, so that it had no effect on the gauges. At 
a level of 6.69 in. the hammering was still so very violent 
that the maximum pressures observed on September 25 
were: On gauge I., 853 3 lb. ; gauge II., 497.8lb. ; gauge 
III., 853.3 lb. ; and on October 3, on gauge I., 568.9 Ib. ; 
gauge II., 497.8 lb.; while the screw tap on gauge ITI. 
was torn off. 

By increasing the original water level of 9 in. to 9.84 in. 
—measured at the flange where the steam entered—the 
two bolts vertically a= each other in the end flange 
were broken and the first section of the pipe near 
the intermediate flange ruptured by two splits, 2.3 in. 
and 3.9 in. long. After this the pipe was useless, and 
no further tests were made. In none of these tests could 
the water in the pipe be entirely ejected, even after a long 
period of blowing off and after the pressure had fallen to 
that in the boiler. In most of the cases the water level 
was 3.14 in. high, measured at gauge I. 

‘Asa result of these tests it is shown that destruction of 
a completely drained, although entirely cool, pipe cannot 
occur, whether the stop valve near the boiler under steam 
is opened gradually or in a sudden, careless manner, 
because hammering, which alone can cause an explosion, 
does not follow. But it is to be observed that a rapid filling 
of the pipes with steam may prove disastrous, for the 
sudden heating up of the various parts may cause rupture, 
due to unequal stresses on and resistance of the material. 

When, however, a large quantity of water is contained 
in the pipes, and the steam is forced to find its way 
through 1b and to carry it along, an explosion may occur, 
even if the stop valve is opened in the slowest and most 
careful manner. If there is so little water in the pipe 
that steam need not force its way through it, no disastrous 
hammering will occur, nor will the water present be carried 
along by the steam when the stop valve is opened, as was 
demonstrated by the amount of water left in the pipe after 
the end of all tests. The results of the tests with the first 
arrangement of the second experimental pipe lead to the 
conclusion that where water has accumulated in U-bends 
of pipes, if the stop valve is opened gradually, the entering 
steam will distribute itself at once uniformly over the 
surface of the water, and by virtue of its pressure, in spite 
of the original condensation, is not only maintained, but 
steadily increased, and will prevent any agitation of the 
water, and, consequently, hammering. If, however, a 
sudden change of pressure and a rapid influx of steam 
ocour, then the water will be agitated, and, once in 
motion, it will cause violent and dangerous hammering in 
the pipe. Therefore, steam pipes with pockets are to be 
avoided. The variation of the pressures indicated on the 
gauges after all the tests, leads to the conclusion that the 
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like, caused by the influx of steam, and that the pressure 
is greater or less, depending on the intensity with which 
the moving mass of water strikes the opening to which 
the gauge is attached. 





APPENDIX B, 

List of Cases in which Inquiries were held by the Board 
of Trade as to the Cause of Valve and Steam Pipe 
Explosions to British Vessels, Land Boilers and Con- 
nections, also Heating Apparatus fitted to Churches, 
Public Buildings, and Schools, 


TaBLe I.—List of Cascs in which Inquiries have been held 
by the Board of Trade as to the cause of Casualties to 
Steam Pipes of British Vesséls. 


| Date of 
| Casualty. | 


Name of 


Vaneel Casualty, Cause, &c. 





The accident was attributed to the 
presence of water in the pipe. 

Accident attributed to an accumu- 
lation of water in the pipe. 

Accident attributed to the presence 
of waterin the pipe, and to the 
existence of old flaws in the 


1891 
1891 
1891 


Number Three 
Rohilla 
City of Lincoln .. 


copper. 
Accident was attributed to the im- 
pact of water in the pipe, set in 
motion by the admission of steam 
| from an auxiliary boiler. 
..| 1892 Casualty was attributed to water io 
| the pi being set in motion 
when the stop valve was opened. 
Stop-valve box (cast iron) burst. 
Accident was attributed to the 
accumulation of water in the 
steam pipe, the drainiog arrange- 
ments having been allowed to get 
out of order. 

Winch steam pipe broke, due to 
water in the pipe being set in mo- 
tion when steam was turned on. 


Shannon .. 1892 


Grimeby .. 


Viola 1892 


Astrakhan 1893 


'N.B.—One of the most recent cases was that of the s.s. Sar- 
ion, where the intermediate stop-valve chest had burst, 
having been opened while water was ia the pipe. 


TaBLE II.—Explosions of Land Boilers and Connections 
and Heating Apparatus. 


Date of 





Name. Casualty. Cause. 
Everton, Liverpool.—Ma- 1894 |Uader pressure, outlet 


naging Committee, Sc. | choked by ice. 


Saviour’s Church School. 


Delph, Oldham.—Trustees| 1894 Uader pressure, the water 
of the Wesleyan Caapel. in the pipes having pro- 
bably become frozen. 
Heywood, Lancashire.—T. 1894 (Under pressure, water in 
Dutson. | the pipes having become 
| frezen. 
Bridgnorth. — Deacons of 1894 (Under pressure, water in 
the Congregational ae aed probably having 
ecome frozen. 


Chapel | 
itt> Ditto 1894 | Ditto Ditto 

Cotton-in-the-Elms, near 1894 (Under pressure, water in 

Burton - on - Trent. pipes hiving become 





Vicar and Wardens of frozen. 
St. Mary’s Church | 

High Barnet. — Trustee- 1894 | Ditto Ditto 
Steward of the Wesleyan | 
Church 

Battersea.—London School; 189% Ditto Ditto 
Board 

Bradford.—W. Rouse and); 1894 |Theimpactof water ; steam 
Co. | pipe not efficiently 

| | drained. 

Dundee.—The Gilfillan Me-| 1894 |Under pressure, the water 

morial Hall | | in the pipes having be- 
come frozen. 
= Priestly and, 1894 /Impact of water, 
on | 

Rodley, Leeds.—Trusteesof| 1895 lOver - pressure, water in 

the Bethel Baptist Chapel pipes having become 
frozen. 

Hull. — Trustees of the) 1895 Ditto Ditto 
Queen’s-road Wesleyan 
Chapel 

Aberdeen. — Aberdeen| 1895 Ditto Ditto 
School Board | 

Near Partick, Renfrew-| 1895 Ditto Ditto 
shire.—Trustees of the) 
Jordan Hill Free Church) 

Crewe.—Londonand North-| 1895 Ditto Ditto 
Western Railway Com: | 
pany | 

Collingbourne, Kingston,) 1895 Ditto Ditto 
Wilts.—Vicarand Church- | 
wardens of St. Mary’s | 
Church | 

Birmingham.—E. C. Piercy! 1895 | Ditto Ditto 

Cross Hills, Yorkshire.—| 1895 Ditto Ditto 
Trustees of the United 
Methodist Free Church | 

Dudley.—Trustees of, 1895 | Ditto Ditto 
Baptist Chapel | ' 

Aberdeen. — Aberdeen| 1895 Ditto Ditto 
School Board 

Heckmondwike. — Trustees) 1895 Ditto Ditto 
of the Methodist Free) 
Church | 

Rbynie, Aberdeen. — The! 1895 Ditto Ditto 

n’s Court; chair 

man, Rev. T. Bruce 

Tamworth.—The Rev. W.| 1895 Ditto Ditto 
Macgregor 

Port Glasgow.—Trustee of, 1895 Ditto Ditto 
the Newark Parish 
Church | 

— Brown and| 1895 Ditto Ditto 

Hexham.—W. Moffatt ..| 1895 Ditto Ditto 

Liverpool. —Domestic Mis-| 1895 Ditto Ditto 


sion Society | 





water is thrown backwards and forwards, wave moti 





TABLE II.—continued. 











| 
Date of | 








Name. Casualty. | Cause. 
Leamington. — Trustees of} 1895 lover + pressure, water in 
the Wesleyan Schools | pipes having become 
frozen. 
Dundee.—W. Smith we 1895 | Ditto Ditto 
Belfast. — Legal Hundred) 1895 | Ditto Ditto 
of the Methodist Con- | 
nexion in England and 
Ireland | 
Aberdeer.—J Saintand Co. 1895 | Ditto Ditt> 
Compstall, near Marple.— 1895 | Ditto Ditto 
Trustees of the Primitive 
Methodist Chapel 
L2ith.—North Leith Parish 1895 Ditto Ditto 
Church Hall Committee 
Broughty Ferry.—Trusteet 1895 Ditto Ditto 
of St. Luke’s Church | 
! 





LAUNCHES AND TRIAL TRIPS. 

THE official record of the full-power trial of the new 
torpedo-boat destroyer Swordfish is as follows: Speed of 
ship, 27.12 knots; steam pressure in boilers, 203 lb. per 
square inch ; vacuum in condensers, 23.0; revolutions par 
minute, 399; mean indicated horse-power, 4570; air pras- 
sure in stokeholds, 2.3 in. The contract stipulated for 
4000 horse-power, with a speed of 27 knots, so that these 
requirements were exceeded. 





The results of the coal consumption trial of the new 
second-class cruiser Diana, built and engined by the Fair- 
field Company, are as follows: Draught of water, 
18 ft. Jin. forward, 21 fo. 6 in. aft ; speed of ship, 17.24 
knots ; steam pressure in boilers, 142 Ib. per square inch ; 
vacuum in condensers, 26.6 starboard, 26.9 port; revolu- 
tions per minute, 116.2 starboard, 116.0 port ; mean indi- 
cated horse-power, 2459 starboard, 2457 port—total, 4916; 
consumption of coal, 1.47 lb. per indicated horse-power 
per hour, In carrying out her required 30 hours’ con- 
tinuous run, the Diana steamed from the South Foreland 
to the Lizard and back. Having been highly successful 
ia the whole of her trials, the new cruiser will now be im- 
mediately prepared for passing into the Medway Fleet 
Reserve at Chatham. 





Messrs. Laird Brothers, on the 24th inst., took out the 
Sparrowhawk, torpedo - boat destroyer, which recently 
maintained a speed of 30.56 knots on oe full-speed official 
trial, to test her coal consumption on another three hours’ 
trial at 30 knots speed. It was found that at a speed of 
30.03 knots for three hours, and at 6000 indicated horse- 
power, her consumption was 2,49 lb. of Welsh coal per 
horss-power per hour, 





_Runnine into Terminat Stations.—A slight colli- 
sion occurred at Hartlepool station on August 13 between 
an incoming train and a standing one. The driver stated 
that the brake pipe cocks had not been opened between 
the ~— and train, but this Lieut.-Colonel Yorke some- 
what doubts, attributing the accident rather to enterin 
the station at too high a speed. Anyway, the driver an 
guard are held responsible for the accident, for not seeing 
that the connections were in order, and duly testing the 
brake before starting on their journey. The report is note- 
worthy in that the Government inspector states that the 
rules as to entering terminal stations now in force on the 
North-Eastern Railway appear to be quite satisfactory. 
After this eulogium we cannot do better than print them 
in full. Drivers: ‘‘ The driver is responsible for the con- 
nections between the engine and the first vehicle being 
perfect, and the cocks on the main pipe open. The 
driver of @ train running direct or backing into a plat- 
form with a buffer-stop at the end, or to a platform where 
another train is standing, must do so cautiously, and at a 
proper distance from the place where the train has to 
come to a stand must test the continuous brake, and 
then run forward under the control of the hand- 
brake only, not using the continuous brake except 
in case of emergency. When approaching any principal 
station or junction where the train has to stop, and 
also when moving up to attach the engine to a train, the 
driver must not rely upon the continuous brake, but must 
so regulate the speed of his engine that the ordinary appli- 
cation of the hand brakes on the engine and tender will 
be sufficient to bring the train or engine to rest.” Guards : 
‘* Before starting a train from a terminus or from any 
place where an attachment or detachment has been made, 
guards must see that all the brake couplings are properly 
connected and the taps on the swan necks open ; to ascer- 
tain that this is the case they must make a reduction of 
not less than 51b. or more than 8 lb. of air, by opening 
the tap in the van, but should the van not be the last 
vehicle the reduction must be made from the rear tap of 
the train. This tes) must be made as soon as possible 
after the train has been made up. Each guard of the 
train must be on the look-out, and must make use of his 
hand brake to assist the driver in stopping, and must also 
apply the continuous brake in case of em .” These 
rules are certainly clearer than those hitherto generally in 
use, but ‘the proper distance” in thesecond clause will pos- 
sibly be variously interpreted by drivers; however, it would 


not be ible to define such places even at each station, as 
so much depends on the weight of the train, state of the 
rails, &o. The defining of the method by which the brake 


much better than 


is to be tested by the guard is certainl: t 
and leaving it te 


simply stating that it to be 
the guard to choose the method. 
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ELECTRICAL APPARATUS. 


© 21,233, A. & Elmore, Leeds, (J. 0. S. Elmore, Kapur- 
thala, India.) Electro-Depositing of Metals. [4 Figs.] 
November 9, 1895.—Tnis invention has for ite object the use of 
much higher current densities ia the electro-depositing of metals 
than it has heretofore been found possible to employ in practice 
with satisfactory results, thus necessarily reducing the time re- 
quired to produce avy given amount of chemical action in one cell 
or series of cells. In the modification shown in Figs. 1 and 2, a 
tank A is provided, in which is mounted a rotating mandril B. 
The tank is provided with gearing and burnishers by which the 
metal as it is deposited upon the mandril can be burnished. The 
mandril B is as much and as closely as possible surrounded by dis- 
solving plates or anodes C. Through the bottom of the tank pass 
several large pipes D. There communicate with the discharge of 
a pump constantly eupplying a large volume of electrolyte liquid, 
which, flowing rapidly up between the mandril B and the anodes 
C, issues from the upper part of the tank by pipes E leading 









































it back to the suction of the pamp. The mundril being con- 
nected to the negative, and the dissolving plates to the posi- 
tive pole of a source of electricity, on causing a very large 
volume of the eletrolyte to passthrough the tank and thus rapidly 
and continuously displacing and replacing the whole of the elec- 
trolyte contained in the restricted space between the mandril B 
and dissolving plates C, a high rate of deposit is maintained. The 
restriction of the space between ancde and mandril is of advantage 
in economising as much as possible the power required to main- 
tain the large flow of electrolyte necessary to produce the desired 
result; it is also of advantage inasmuch as the close approximation 
of the surfaces reduces the electrical resistance. In the modifica- 
vion shown ia Figs, 3 and 4, the electrolyte liquid enters the tank 
by the pipe D near one end, and issues by the pipe E at the other 
end, being compelled by cross partitions P to pass entirely along 
the space between the mandril B and the anode C, which in this 
case quite surrounds the lower part of the mandril. (4ccepted 
September 19, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


20,705. H.N. Bickerton, Ashton-under-Lyne. Gas 
Engines. [1 Fig.) November 2, 1895.—The improvements 
relate to gas engines of the ‘‘Otto” cycle type, and have for 
object more efficient means for insuring the correct explosive 
mixture of gas and air within the cylinder, and also the more 
effective clearance or isolation of the residuum of foul gases or 
products of A spree therefrom. To accomplish this the cylinder 
is formed with an elongated or tubular recess preferably of 
smaller diameter than the cylinder proper, and at the back end 
thereof, and the piston is arranged to travel right up to or very 
bear the entrance to such recess, when at that end of the cy- 
linder. The opening for air and gas is placed also near the 
entrance or front end of the recess, and a small air chamber is 
provided in connection with such opening. The gas supply is 
pasxd through the air chamber. @ is the cylinder, and b the 
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piston, which is shown at or about the extreme of its back stroke. 
¢ is the elongated or tubular recess. d ande are the gas and 
air valves respectively, whose spaces d' and e' communicate by 
means of the . Through these valves gas and air are 
drawn into the chamber g near the front end of the recess c. 
The outlet g! of the chamber g is by preference directed towards 
the interior of the cylinder a, as shown. But the gas and air 
valve may, if desired, have separate openings into the cylinder 
at or about the point shown, The piston makes its forward 
stroke, to admit the charge into the cylinder, and on the return 
stroke compresses the mixture of gas and air, and the residuum 
or dead gases are driven thereby into the recess c. At the same 
time, the exhaust valve k is opened for a short period, and in con- 
coguence the residue of spent gas not ordinarily exhausted, is 

ven out of the chamber c, and through the exhaust passage cl, 


leaving a nearly ae mixture of combustible gas behind the 
piston. As a modification, however, this —— opening of the 
exhaust valve may be dispensed with, exhaust merely taking 

lace as in ordinary practice. The firing is next accomplished at 

@ proper moment, and in the usual manner, but it is preferred 
to form the firing inlet m near the front end of the recessc. The 
explosion having taken place, at the next outward stroke, and 
the gas and air valves remaining closed, the exhaust valve opens 
on the return stroke, and the cycle of operations is completed. 
(Accepted September 19, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


20,666. F. C. Nunn, Sydenham Hill, Surrey. Gas 
or Oil Motor Mowing Ttnehtne. [2 Figs.] November 1, 
1895.—This invention relates to the construction of a mowing 
machine worked by a gas or oil motor engine, so arranged that the 
cutters when in action accommodate themselves to inequalities of 
the ground, and can be easily raised out of action, and that the 
whole machine can be readily steered. The main frame O is 
mounted with its front part supported on a - of driving rollers 
K, K, and its rear part ona steering roller L. This main frame 
carries an oil engine A, an oil reservoir B, and a tank C for the 
cooling water, and a box D for the exhaust. Under the main 
frame O another frame Q is suspended by springs R from the axle 
of the driving rollers K, on which this lower frame Q can oscillate 
vertically. I carries at its front a set of rollers N, behind which 
is mounted the cutter roller M, and on the rear end of the frame 
Q bears the end of an adjusting screw S, which extends down from 
tne upper frame O. The engine, of which F is the flywheel, gives 
motion to the driving roilera K through chain I, and also to the 
cutter roller M, which is driven from the axle of the driving 
rollers by chain J. Clutches are provided by which the driving 








rollers and the cutting roller can be disergaged from the driving 
gear. Gis the clutch lever for the driving rollers, and H is the 
clutsh hancle for the cutting roller; P is a tipping-box for car. y- 
ing cut grass or other material. T is a bracket, to which is 
attached the box for receiving the cut grass. As the machine 
is popelled by the rotation of the driving rollers K, the front 
rollers N (which are usually cff the ground), as they pass over 
ine qualities of the ground, cause the lower frame Q to oscillate, 
raising and lowering the cutting roller M in accordance with 
these inequalities. By screwing down the adjusting screw S the 
frcnt of the lower frame, along with the cutting roller, can be 
raised entirely off the ground, or the cutting roller can be more 
or less raised to vary the depth of cut. The wheel L is mounted 
in a fork having its axis pivoted in a bearing in the main frame, 
and provided with a steering bandle. An attendant walking 
behind the machine can work the steering handle, the clutch 
levers G and H, and such parts of the engine as require manipula- 
tion. The bearings of the cutting roller or of the front rollers 
may be made vertically adjustable in the lower frame. (Accepted 
September 19, 1896). 


18,293. C. H. Berry, Manchester, and J. Snow- 
don, Jr. Lubricating Apparatus. [4 Figs.) August 18, 
1896.—This invention relates to the construction of a lubricator 
specially suited for supplying lubricant of a greasy nature, either 
to stationary or to moving of engines and machinery, as we 
shall describe, referring to the accompanying drawings. The figure 
shows a lubricator according to this invention applied to the 
lubrication of a crankpin. A is a cylinder which is screwed on a 
seating B, and is fitted with a piston C on which bear several 
springs D. A handwheel and screw E having on it a collar F 
may be used to aid the springs in ee e piston so as to 
equeeze the lubricant out by the pipe G. For the purpose of 














charging the cylinder, it is unscrewed from the seating and the 

iston is withdrawn by unscrewing the screw E, its collar F then 
Bearing against the bracket H which projects from the piston. 
A tube or a rod I projects through a hole of the cover, and acts as 
an indicator, showing the position of the piston and the quantity 
of lubricant in the cylinder. This tube also serves (the outer cap 
being removed) to admit air into the cylinder when the piston is 
being drawn back, and thus prevent the lubricant being drawn 
out of the connecting tubes G and L. When the lubricator is 


the axial line of the crankshaft, and is connected through a 
packed union K and L to the for lubricant in the 
crankpin M. The lubricator usually revolves with the cran 
but the union K allows of its remaining stationary while the shaft 
revolves, so that the screw E can be turned by hand, and also the 
lubricator can be unscrewed to be charged. When an oscillating 
t, such as the eye of a connecting-rod, has to be lubricated, 
lhe pipe G is connected to the e for lubricant in the eye 
through two unions, both provided with packed stuffing-boxes. 
(Accepted September 23, 1896). 


MINING, METALLURGY, AND METAL 
WORKING. 


20,231. A. Wilson and F. Stubbs, Sheffield. Manu- 


of Armour-Piates an: Aupareine therefor. 
[3 Figs.] October 26, 1895.—The armour-plate A is placed with ite 
hard face downwards on a bogie B, and is supported at a con- 
venient height above the body of the bogie on the edges of plates 
C, which are formed to fit the curved or straight face of the 
plate. On the body of the bogie, and between it and the face of 
the armour-plate, is an iron water tank D. In the latter is fixed 
a “‘water-grid” E, formed by a series of pipes. In the cross-pipes 
of this grid are screwed a number of jet p' oy E' for the purpose 
of directing the streams of water against the face of the plate to 
prevent its being heated, and to keep it cool during the time that 
the back of the armour-plate, which is now uppermost, is being 
annealed by the action of the flame and heat passing over it, 
such heat and flame being derived from the fire on the grates F 
of the furnace. On the sides and ends of the bogie isa frame G 
attached thereto, which carries an overhanging shelf H for the 
purpose of supporting a dividing floor I made of refractcry 
material. This floor is carried around and along the four edges of 
the armour-plate, but leaving about the upper half of all the 
edges exposed to the action of the annealing heat. In order to 
allow for the expansion of the plate when its upper side is hot, 


Fig .7. P 
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this floor is eo arranged that alihough it is firmly imbedded 
against the edges of the armour-plate, it does not touch the side 
walls and front end of the furnace, The small space M caused 
thereby is covered by loose slabs N of firebrick. By means of the 
armour-plate and the surrounding floor, a horizontal division is 
made in the furnace, the upper portion being the one in which 
the back of the armour-plate is heated, and the lower portion 
being that ia which the face of the armour-plate is kept cool. 
This division prevents the products of busti g from 
the upper chamber into the lower, and it also prevents the cooling 
medium passing from the lower chamber into any portion of the 
upperone, The whole of the divisional structure can be built up 
on the bogie at any convenient place, which can afterwards be 
drawn and withdrawn into and out cf the furnace at will. Doors 
O are formed at the open end of the furnace, and when open will 
admit of the bogie travelling into it, and when closed will prevent 
the products of combustion from passing out of the furnace other- 
wise than by the dampered chimney P arranged for that purpose. 
The iron tank D, which is fixed on the bogie, is required for the 
purpose of catching the water after it has been impelled from the 
Jets of the ‘‘ grid” against the face of the armour-plate. It can 
also be used for keeping cool the face of a flat armour-plate with- 
out the use of the grid.” Water is conveyed to and from the 
‘* grid” and tank by means of pipes Q and R, which can be con- 
a and disconnected at pleasure. (Accepted September 16, 
). 





RAILWAYS AND TRAMWAYS. 


16,643. R.T. Glascodine, London. Buffer, Draw, and 
g Springs constructed with India-Rubber. 
(7 Figs.) Juty 28, 1896.—This invention has reference to springs 
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of the kind comprising a number of rings of india-rubber with 





employed for a stationary bearing or rubbing surface, the lubricant 





by the pipe G to the required point. 
pa Af is to Te lubricated as shown, Phe lubricator is placed in 





When a revolving | in 


latter serve 
The object of 


terposed metallic cup rings or plates, which 
to limit the compression ot the india-rubber rings. 
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the invention is to obviate or mitigate the shock which with 
ordinary constructions results from the contact of metal to me 
when one cup ring or plate is arrested by another. For this pur- 
pose the metallic cup rings or plates, or the rings of india-rubber, 
are provided with additional springs eo arranged that they come 
into operation just before the desired maximum compression of 


the main springs has been attained. Fig. 1 shows a buffer con-| ¢, 


structed with annular vulcanised india-rubber springs a', a2, a3, a4, 
malleable cast-iron cup rings or plates L', b2, 63, b4, and annular 
additional india-rubber springs c!, c*, c3, c+ applied to the edge 
of the annular fi of the cup rings or plates. In order that 
the additional springs may be kept securely in place, an annular 
groove of dovetail section is formed in the flange of each cup ring 
or plate as represented at d}, d?, d3, d+, and a portion of the 
rubber is moulded into such annular dovetail groove prior to the 
vulcanising process. Or instead of an annular groove there may 


be recesses of other forms, for example, undercut circular or | gy, 


other holes that will answer the same purpose of effectually 
securing the additional springs to the flanges of the cup rings or 
plates. In the example shown the exposed annular surfaces of 
the additional springs c!, c*, c? will, as the main springs are com- 
pressed, come into contact respectively with the surfaces ¢?, e, e4, 
and the additional spring c+ will come into contact with the plate /. 
g is an india-rubber washer or annular spring interposed between 
the annular plate / and the cup ring or plate b'. Fig. 2 shows a 
modification wherein there are no springs on the flanges of the 
cup rings or plates, but in lieu of the springs c', c?, c, c4, similar 
springs t!, i*, ‘3 are applied to the front surfaces of the cup rings 
or plates so that each such spring is opposite to the annular edge 
of the flange of the cup ring or plate in advance, and a similar 
spring 74 is applied tothe plate f. (Accepted September 23, 1896). 


SHIPS AND NAUTICAL APPLIANCES. 


17,789. D. Clerk, London. (H. Lacy, L. F. Johnson, and 
W. J. Slacke, Easton, Pa., U.S.4.) Marine Torpedoes. 
[3 Figs.) September 24, 1895.—While it is not difficult to bring a 
marine torpedo into proximity to the vessel or other object to be 
destroyed, it is sometimes difficult to bring it into contact there- 
with. " Moreover, although in some cases it would be desirable to 
delay the explosion of the torpedo after it has been brought into 
contact with the vessel, it has not been possible to hold it against 
the vessel after it has struck the same. The torpedo A is assumed 
to be of substantial cigar-shape, and to have a tight shell. At 
some point within the shell, but preferably in the bow or nose 
thereof, is mounted a powerful electro-magnet B, The magnet 
shown has for each spool a core C, wound with many layers of 





Fig. 7. oan 


Fig.3. , 





insulated wire D and a disc E securely attached to the core, and 
of considerably larger diameter. Secured to each disc, or form- 
ing an integral part thereof, is an extension pole-piece F which is 
shaped to conform substantially to the curvature of the shell of 
the torpedo. The two pole-pieces substantially fill the space 
between the magnet and the extremity of the shell, whereby the 
power of the magnet is utilised to the greatest possible extent. 
When the torpedo is in the water near the iron or steel vessel, and 
the magnet is powerfully energised, the torpedo, which may then 
be running wild, will be directed towards and held against the 
vessel by the magnetic force. As it requires but very little force 
to deflect the torpedo more or Jess, it will be evident that if a 
sufficiently powerful magnet be employed, the torpedo will be 
directed into contact with the vessel, even though it might other- 


wise pass at a considerable distance therefrom. (Accepted Sep- 
tember 23, 1896). 

15,910. T. Moodie, Hamilton, Lanark. Apparatus 
for Opening and Clos: Water-Tight Bulkhead 


Doors in ps. [1 Fig.) July 18, 1896.—This inven- 
tion has for its object to provide apparatus whereby the opening 
and closing can be effected either from the engine-room or bridge 
of the ship. The improvements consist in applying a geared 
electromotor situated in proximity to each bulkhead door, for the 
purpose of speedily closing same, the apparatus being under the 
control of the officer on the bridge of the ship, or capable of being 
operated from the ship’s deck or engine-room. The improved 
apparatus consists of an electromotor, the armature spindle A of 
which has a small pinion B fixed upon it, which gears with a larger 
pinion C on a separate shaft D carried upon the frame E of the 











motor. Ov this latter shaft anccher and smaller pinion F is 
secured which gears with a larger pinion G on a second sbaft H 
carried in bearings H'. On the other end of this second shaft H is 
a small pinion I which transmits power from the motor to a rod J 
connected to the bulkhead door K by its action upon a rack L 
formed or secured — the rod J with which the pinion gears. 
The rack L is guided in the motor frame, as shown particularly in 
Fig. 2. The action of the motor = the bulkhead door K is 
direct, and the door is capable of being closed almost instan- 
taneously by operating either of a number of double pole switches 
M, one of,which is shown in Fig. 2, a separate switch being situated 
on the bridge, in the engine-room, and at one or more places on 
the deck, to complete a corresponding number of circuits as X 
from the dynamo to the motor. The motor may either be placed 


tal | action of the motor u 


horizontal or vertical, to euit the closing direction of the door, the 
mn the floor being in either case direct, 
(Accepted September 23, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
19,664. J. S. Raworth, London. Packing Rings 
‘or e and Pump Pistons, &c. [11 Figs.) October 
19, 1895.—Assuming the section of the packing ring 1 to be equare 
as shown, a wide cut 2 is made (Fig. 1) from the upper right-hand 
corner 3 (Fig. 4) down to the diagonal line 4 5, or better still down 
to the line 4a 5a just below the diagonal line, as shown in Fig. 6, 
and another wide cut 6 from the lower left-hand corner 7 up to 
the diagonal line 45, or to the line 4a 5a, as the case may be, 
these two wide cuts being so arr. that they break through 
one into the other on the diagonal line at the point 8 (Fig. 1). 
When the ring is compressed to fit the cylinder the triangular- 
ends overlap each other, as shown in Fig. 2, and the cut 
then consists of two triangular radial surfaces connected by a 
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conical surface. The same effect may be produced by using two 
tings of triangular section superposed, each being cut through in 
one good and the rings being eo fastened together that the cuts 
shall not come opposite each other. Fig. 4 shows the position of 
the packing ring joint relatively to the piston, which is assumed 
to be a single-acting one and subjected to p on the side 9. 
For a double-acting piston two packing ri should be used, 
having the improved joints arranged relatively to each other as 
shown in Fig. 5. The advantage of cutting and nens the 
packing ring joint in the manner hereinbefore described is, that 
without the addition of loose plates or tongues, no open space or 
spaces is or are formed in the ring by movement of the over- 
lapping ends or parts one on the other, through which steam or 
other fluid can pass when the ring isin use. (Accepted Septem- 
ber 16, 1896). 


21,307. A. S. Field, London. Belleville Boilers 
used in War Vessels. [3 Figs.) November 11, 1895.—This 
invention relates to means of providing against injury to human 
life resulting from damage to apy one of the elements of a Belle- 
ville boiler. In the box connecting the top tube of each element 
with the steam receiver, there inserted a non-return valve. 
The position of this valve is shown in Fig. 1 at A. There is also 
inserted between each connecting-box of the lowest tube in each of 
the elements and the horizontal cross-tube called the feed collec- 
tor, another non-return valve. The position of this valve is 
shown in Fig. 1 at B. In the event of any of the tubes of an 
element being damaged by shot or shell or otherwise, then the 
aforesaid valves at A and B would be closed by the internal 
pressure, preventing escape of steam and water from the other 
sections or ports of the boiler. The valve placed at A (Fig. 1) is 
preferably that shown in Fig. 2, consisting of a flap a hinged 
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freely at d, and having fixed at its edge a ring c of asbestos com- 
position or other suitable material to make a sound joint when the 
valve is seated. To the front of the valve there is fixed a perfo- 
rated metallic plate b, so that when steam or water tends to rush 
in the direction shown by the arrows, the pressure on the plate b 
insures the closing of the valve from its normal position, which is 
shown by dotted lines. The valve placed at B (Fig. 1) is shown 
in Fig 3, and consiste of a coned check valve ¢ with stop i and 
light ring g urging it toopen. / is the valve seating and guide. 
Should one of the sections give way, its valve placed at B would 
open, relieving the pressure in the horizontal cross-tube or feed 
collector on which all the valves B of the other sections of tne 
boiler would close. The valves at A and B may, under ordinary 
circumstances, be removed, and only put into their places when 
the vessel is about to go into action. (Accepted September 19, 


1896). 
MISCELLANEOUS. 
359. T. Armat, Was. m, D.C., U.S.A. Method 
tor Giving the Appearance of 


of and Apparstas 
Objects Motion. [9 Figs.) January 6, 1896.—A is an 
illuminator consisting preferably of an electric light and a con- 
densing lens, whereby the rays of light are concentrated upon a 

icture located in the focus of an objective lens B. C denotes a 

im or strip composed of transparent flexible substance carrying 
pictures produced thereon by photography. The several pictures 
in the series represent successively different positions of a mov- 
ing object, so that the exhibition of the entire series of pictures in 
the order in which they were taken results in the reproduction of 
the *p arance of the moving object in every phase of its motion. 
This film is coiled upon a reel D from which it passes over the 
surface of a drum E. The film is wound upon one as it is un- 
wound from. the other, so that as the film is moved the pictures 
thereon are re successively into the focus of the object lens. 
The film is moved intermittingly in such manner that the interval 
of exposure and illumination of the picture (the illumination 
being uninterrupted by the interposition of a shutter) shall ex- 
ceed the interval of time required to effect a change sufficiently 
to enable the eye to forma ect impression at each exposure 
and to retain it through the interval of change or until another 
picture has been superimposed, as it were, upon the one dis- 
placed, thue rendering the displacement and substitution 
of pictures wholly imperceptible. to one 





the drum E is a peripherally notched or toothed gear wheel 





| a pair of rings or “straps” L. 





F which is driven by a smaller gear G, having a single 
tooth which is adapted to engage one of the notches in the 
wheel F at every revolution, and move the latter a part of a 
revolution proportional to the relative diameters of the two gears: 
such part revolutions of the gear F being adapted to bring the 
several pictures successively into the focus of the object lens, 
The periphery of the wheel F between each pair of notches is 
formed with a concave or semicircular depression which is adapted 
to form a seat for the toothless peripheral portion of the gear 
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G, whereby when the tooth has escaped from a notch the larger 
gear may be locked and heldin a stationary position by said tooth. 
less portion of the gear G engaging and moving in sliding contact 
with one of the depressions, until the smaller gear has made a 
complete revolution, whereupon the operation of moving the 
larger gear a part revolution and again locking it coincidently 
with the exposure of the picture on the picture-carrying surface 
will again be repeated, and so on indefinitely. Any suitable motor 
H may be employed for imparting motion to the driving gear G. 
(Accepted September 9, 1896). 


17,071. A. Pasquet, J. Pierson, and O. G. Pierson, 
Paris. Seonens canis Machinery. (2 Figs.) August 1, 
1896.—The fixed and movable jaws A, B are arranged in a usual 
manner within a massive cast-iron framing C, formed in one piece. 
The movable jaws B are acted on by eteel toggle-plates D, which 
are themselves acted on by bosses E, rocking on a shaft F, carried 
in bearings bolted to the underside of the framing C at the end 
thereof, further from and lower than the part where the jaws 
A, B are placed. The motor is of the Westinghouse or similar 
type, having the crankshaft G and other parts inclosed in a box or 
casing H, which is bolted down upon the framing C at the part 
above the shaft F. The motor shown compriees two steam cylin- 
ders J. The crankshaft G is made with two diametrically opposite 
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cranks ; and the cheeks K are, for the purposes of the present 
invention, shaped as eccentrics, the two cheeks of each crank 
forming a pair of equal eccentrics, and having fitted upon them 
Each pair of eccentric rings L is by 
a pin M jointed to the upper end of a rod N, which works through 
a stuffing-box P, in the bottom of the casing H, and which has 
fixed to its lower end a forked piece Q jointed by a pin Rtos 
short massive lever S formed in the same piece with one of the 
rocking bosses E on the ehaft F, The crankshaft G of the motor 
acts in a very direct manner on the rocking bosses E, which by 
means of the le-plates D move the movable stonebreaking 
jaws B towards the fixed jaws A. (Accepted September 9, 1896.) 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the nt time, and 
reports of trials of + law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 
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GOLD MEDAL MECHANICAL ENGINEER, 


Belvedere Road, Westminster Bridge, LONDON, 8.E. 
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AS LARGELY USED in the BRITISH 
AND FOREIGN NAVIES. 


Double-Acting Sadie. Engine and Dynamo. 
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AS FITTED ON H.M. YACHT 
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Furnace wi ith contracted back end flange, applicable to Furnace with back flange cut away on Ashlin’s system, for 


separate or common combustion chambers. 











separate combustion chambers. 
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The white spots on the above Map indicate the points at which Jackson Electric Plant has been installed: since this branch of 
ial 209 
business was taken up last year. These are exclusive of Shipping Orders. ‘ 
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THE GLASGOW SUBWAY AND OABLE 
TRACTION. 


Tue Glasgow District Subway, authorised by Par- 
liament in 1890, is about to be opened for public 
traffic. The Board of Trade inspection commences 
to-day. The line is 6} miles long, entirely under- 
ground, of course, and is particularly interesting 
owing to some novel methods adopted in boring the 
tunnels, and in view of the fact that the cable trac- 
tion plant installed is one of the largest and probably 
the most complete yet laid down. We intend, there- 
fore, to illustrate it in detail in thecourse of the series 
of engravings which we commence to publish in 
this issue. Attention must first be devoted to the 
civil engineering section. The line is circular, and, 
as is now usual in such cases, there are two 
single-line tunnels side by side. This reduces 
the sectional area of excavation, and, with the 
trains running always in one direction in each 
tunnel, insures better ventilation. The route 
adopted affords a more direct communication 
between several districts than is possible with the 
existing tramway or railway lines. In the first 
place, it connects the centre of the city—St. Enoch- 
square, Argyle-street, and Buchanan-street, close 
by the termini of the principal railways—with the 
western suburbs on the north as well as on the 
south of the River Clyde. Moreover, for the first 
time it is possible to cross direct from north to 
south of the Clyde west of the harbour. Partick, 
Hillhead, and Kelvinside are the western suburbs 
north of the Clyde; Govan, Ibrox, and Kinning 
Park are on the south ; but formerly all public con- 
veyances, say from Ibrox to Hillhead, went east- 
wards through the heart of the town, a distance 
altogether of five to six miles, partly through 
crowded thoroughfares. Now the subway brings 
the two districts within about a mile of each other. 
This is one of the most convincing proofs of the 
usefulness of the line. 

The subway thus passes under the River Clyde 
twice—that is in addition to the harbour tunnels 
at Finnieston, also constructed under the direction 
of Messrs. Simpson and Wilson, the well-known engi- 
neers (see ENGINEERING, vol. lix.). The subway 
now being completed was promoted first in 1887, and 
again in 1888, of both of which schemes they were 
engineers, but on both occasions it was rejected by 
Parliament, while in 1889 the less heroic scheme 
of a tunnel under the harbour only was passed. 
Having gained this point, the engineers brought 
it forward as a precedent, and got power to con- 
struct their 64 miles of circular subway. They 
had every experience requisite for carrying out 
the scheme, for amongst the other works carried 
out by them, was the Glasgow City and District 
Railway, which is largely underground, and was 
made through all kinds of material. 

The gradient and curve plan on page 574 
(Fig. 1) offers some suggestion of the areas passed 
through, and here we may at once say that we 
do not propose to describe the process of con- 
struction either in chronological or geographical 
order ; it will perhaps be better if some indication 
of the route and the material passed through be 
given, followed by a description of the methods 
adopted with certain strata and under certain condi- 
tions. Like processes of construction were, of 
course, resorted to where similar circumstances pre- 
vailed, Starting at St. Enoch-square, the line passes 
up Buchanan-street, through wet sand, necessitat- 
ing iron lining and compressed air, the second of the 
15 stations being near to the North British Railway 
terminus, and at a depth from street surface to plat- 
form level of 40 ft., the distance from St. Enoch’s 
being 1819 ft, From there, trending north-west- 
wards, the line passes under the Cowcaddens, where 
considerable difficulties were experienced, the depth 
varying from 25 ft. to 72 ft. to the top of the tunnel, 
and throughout this distance of 2610 ft. sandstone 
and shale were found, but at Cowcaddens station, 
the level of the rock being lower than the arch, 
there was difficulty owing to the necessity of keep- 
ing the street traffic uninterrupted, and at the same 
time supporting the tramway and a 42-in. water 
main. But forthe next mile orsoalong the remainder 
of Cowcaddens, New City-road, and Great Western- 
a to Hillhead, the work was arduous, but straight- 

orward, through shale and sandstone, with the ex- 
ception of ashort length in soft clay. Owing to the 
surface contour, the line, although fairly level, is from 
26 ft. to 114 ft. below the surface. The River Kelvin 
was passed under in hard stuff, and at Hillhead old 
coal workings and a filled-in quarry, both giving out 





much water, were passed through. Down Byars- 
road in Hillhead and through Partick, good stuff 
was got, and the Clyde was traversed well below 
the harbour at a depth of 56 ft. from high-water 
level to the top of the tunnel. The distance 
between the shafts was 2800 ft., and the material on 
the Partick side was mud, rock and boulder clay 
under the river, while on the Govan side it was sand. 
The conditions necessitated the unusually high air 
pressureof 301b. tothe squareinch. Through Govan 
the top of the tunnel is only 8 ft. to 13 ft. below the 
surface, the distance being 5190 ft.; sand, mud, and 
clay were found, and some precautions, to be de- 
scribed later, had to be taken to prevent damage to 
buildings. Between Govan and Kinning Park, how- 
ever, it was possible to work by cut and cover. But 
beyond that burgh—with the only small corporation 
which, with Govan and Partick, stands out against 
annexation to Glasgow—the line gets into brick 
clay, and as it is 13 ft. to 27 ft. below the surface, 
the work went easily forward, although some of the 
busiest Glasgow streets were crossed under. The 
Clyde is again crossed to St. Enoch, in the upper 
harbour, a little to the east of Glasgow Bridge, 
the depth under high water being 41 ft. ; running 
sand and mud were met with, and thereby hangs an 
interesting story. 

The subway consists, as we have said, of two 
tunnels, from 3 ft. to 6 ft. apart. Each is 11 ft. 
in diameter internal measurement, constructed for 
cars running on a 4-ft. gauge. They are built up 
of cast-iron segments (Figs. 7 to 11), or of brick 
and concrete, according to the strata (Figs. 2 to 6). 
Wherever possible manholes 3 ft. wide by 5 ft. 
high are constructed between the tunnels at 25- 
yard intervals, and in the brick construction 4-in. 
tile drains are built into the centre wall at 10-yard 
intervals for carrying off the water from the 
haunches. In the centre portion of the arches the 
concrete is 4 of broken stone to 1 of Portland 
cement, in the haunches 5 to 1, and in the invert 
6to1. The stations, 15 in number, are about half 
a mile apart ; the greatest distance is 1002 yards, 
at Govan, and the least 538 yards, at Kinning Park 
(Fig. 1). Island platforms 10 ft. wide and 2 ft. 2in. 
above rail level have been adopted. The stations 
are for the most part 28 ft. wide, and in those cases 
where they are covered in, from 11 ft. to 16 ft. high 
above platform level (Fig. 12). The greater number 
of the stations are partly daylight between retain- 
ing walls. They are mostly built of brickwork, and 
of the street buildings we shall have something 
to say later. The depths to the platform from street 
level vary from 14 ft. to 40 ft., the average being 
about 20 ft. The depth to formation level in the 
tunnel, however, varies up to 127 ft. at Hillhead. 
For a cable line the curves are good, the sharpest 
being 660 ft. radius. In the aligning it was desir- 
able to keep the railway level as near the surface 
as possible, to obviate long stairs or hoists to the 
station platforms. At the river crossings there are 
gradients of 1 in 20, and in Buchanan-street of 
l in 75, but otherwise the line is not heavy, 
especially in a cable line where the gradients 
balance each other. The approach to the stations 
is by a slight gradient to aid in starting, reduce 
strain on the cable, and also to assist the brake in 
stopping the trains. 

For fully 24 miles the tunnels were bored through 
hard material ; part of the remainder was cut and 
cover, so that the compressed air was only required 
for some two miles of the line, at the two river 
crossings, up Buchanan-street, and for a short 
length in Govan and Partick, and also at Shields- 
road, principally as an extra precaution where the 
subway crosses under the many railway lines to 
the harbour, and close by some dwellings. The 
shield used is illustrated by Figs. 19to 21. Like 
nearly all pneumatic shields, it was constructed by 
Markham of Chesterfield. There were 16 shields 
made for the works; some of them, after being 
started away, were taken out as being a hindrarite 
rather than a help to the work. All were alike 
12 ft. 14 in. in diameter inside, by 64 ft. in length 
over all. The shell was built of two thicknesses 
of steel plate, each }-in., and the cutting edge 
projects 1 ft. beyond the bulkhead. Six rams 
were fitted, working to 2200 lb. per square inch ; 
but as a rule 800 lb. was sufficient. The shields 
weighed 6 tons each. 

The work done from St. Enoch-square was pro- 
bably the most interesting. The subway station, 
which is in the centre of the square, was first con- 
structed. The area, being unoccupied, was en- 
closed by sheet piling, and a shaft sunk to enable 





a concrete arch to be thrown between the piling 
with the view of supporting it and the earth around 
it. Water was met with at 15 ft., and as the 
sand was very fine it was difficult to drain it. 
When the arch was made, work proceeded under it 
at one end, and seven months were occupied in 
excavating and in putting in the concrete invert. 
Four shields were i erected, two to drive north- 
wards side by side under Buchanan-street, and two 
southwards towards and under the River Clyde. 
These were all driven forward 12 ft. without air, to 
enable air locks to be built, and it is not necessary 
to indicate the difficulties encountered with soft 
material, and no air pressure. : 

The air-compressing plant was on the street level. 
The original installation had subsequently to be 
augmented ; and finally there was a double Slee 
engine with 24-in. steam and 26-in. air cylinders, 
by 36 in. stroke, working at 60 revolutions; and a 
duplex compressor with 24-in. steam and 30-in. air 
cylinder by 24 in. stroke, working at 75 revolutions, 
by the Anderston Foundry Company. Three large 
Lancashire boilers supplied steam at 80 1b. pres- 
sure. The air, at 25 1b. pressure, was stored in 
two receivers 24 ft. by 5 ft., which were kept cool 
by streams of water playing upon them. Four 
lines of 9-in. piping were laid through the air locks, 
one into each tunnel, and were fitted with reduc- 
ing valves. The locks (Figs. 22 to 24) were 
13 ft. Din. long by 5 ft. 9 in. in diameter, lined 
with 3-in. steel, and built into the tunnels with 
walls 6 ft. brick in cement. They were tested 
to 30 lb. pressure. The cross-section (Fig. 23) 
shows the large number of pipes necessary in such 
works. The air pressure plant described, includ- 
ing also pit-head crane, winding engine, pumps, 
hutches, trolleys, and tools, cost 7500/., and this 
was for driving only 4023 ft. of double tunnel. One 
engine, that by Slee, was quite capable of supplying 
two of the tunnels, but when one of the Clyde 
tunnels was advanced 186 ft.,the air supply wasfound 
inadequate, and it was then that Ft Anderston 
Foundry Company’sengine was putdown. Whenthe 
Buchanan-street tunnels had advanced 900 ft., and 
the Clyde tunnels 370 ft., the air supply was again 
deficient, and it was found necessary to stop the 
driving of one of the Clyde tunnels until the other 
was through. 

While working in sand it was found necessary 
to adopt extensive timbering in front of the shield 
—which is somewhat unusual. Indeed, this was 
done in all the lengths in both Clyde tunnels and in 
Buchanan-street. This timbering is clearly illus- 
trated by Figs. 15 to 18. A heading, it will be seen, 
was kept 9 ft. ahead of the main excavation, which 
was 9 ft. in advance of the shield, and both were 
closely timbered with 3-in. poling boards, the 
seams being carefully grouted to prevent the escape 
of air. The iron segments were dove built in posi- 
tion, and the shield moved forward, none of the 
timbering being withdrawn. The advance heading 
was then opened up to the full diameter, timbered 
all round, and a new heading driven. Under 
the conditions it is difficult to see the utility of the 
shield, for owing to the rakers carried through the 
doors, these latter could not be suddenly shut in the 
case of emergency. The shield was serviceable in 
fixing the segments, and probably added a sense of 
security to the men. One of the engineers of the 
works, Mr. Robert Simpson, speaking at one of 
the meetings’ of the Institution of Shipbuilders 
and Engineers in Scotland, on tunnelling in soft 
material, justified this special timbering, on the 
ground that with light stuff in the roof, and a vary- 
ing depth of water over it, the hydrostatic pressure 
might be at some times less than the air pressure 
in the “* working.” 

Under the conditions obtaining at the Clyde 
tunnel at St Enoch there was theoretically an 
upward pressure of 825 lb. per square foot in 
excess of the downward pressure of the water, 
when the height of the excavation was 12 ft. 3 in. 
The variation of tide at the point is 11 ft., 
which meant a difference in pressure of 5} 1b., so 
that if the high pressure were maintained with an 
ebbing tide, the bed of the river might be blown 
away, even with 21 ft. instead of 14 ft. of cover 
over the tunnel. At some former works of the 
same nature it was convenient to add boulder clay 
to the weight over the tunnel ; but at the Glasgow 
tunnel no additional cover could be put on, and it 
was consequently necessary to secure the roof care- 
fully. This was first done by boarding as illus- 
trated ; but withal, before the tunnel had advanced 
80 ft., the bed of the river had been blown up ten 
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THE GLASGOW DISTRICT SUBWAY. 
MESSRS. SIMPSON AND WILSON, GLASGOW, ENGINEERS. 
(For Description, see Page 573.) 
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a third at West Scotland-street, but it is not neces- 
sary to enter into details. 

We have mentioned that difficulty was also ex- 
perienced in the station in Cowcaddens, one of the 
busy thoroughfares in the north of the city. The 
top of the working here was 13 ft. below the surface 
of the street ; the rock dipped from east to west, 
and from 18 ft. to 23 ft. below the surface, the 
superincumbent material being clay. Through this 
clay there was a 42-in. water supply main and a 36-ft. 
sewer ; moreover, the tramway traffic could not be 
disturbed. It was therefore found necessary to 
drive sheet piling, and excavate the ground in short 
lengths during the night, putting in the timber sup- 
ports for the pipes, and relaying the tramway on 
cross-beams, as illustrated by Fig. 14. The arch was 
thrown over the ‘‘ dumpling,” which was sub- 
sequently removed from beneath, and the side 
walls finally constructed. There were several cases 
where a somewhat similar method had to be re- 
sorted to—in Scotland-street, and in several parts 
of Govan, where the line was not through populous 
parts. The sheet piling was 4 in., and where the 
work was not in public thoroughfares, a small 
trench 6 ft. deep was cut to minimise the length of 
the piling. A trench, the full width of both tunnels, 
was then excavated, the bottom dressed with pro- 
files, the concrete arch thrown, and after two layers 
of asphalte had been poured over the arch, the 
street was restored. The operation of excavating 
under the arch, and building the side walls, 
proceeded immediately after. This was simple 
in unoccupied ground, and the average speed 
was 140 ft. per month of finished work, the maxi- 
mum being 280 ft. But in the public thorough- 
fares, especially when, as in some parts, the mate- 
rial was soft and tended to ran, there was danger 
to property. Moreover, by Act of Parliament, 
only 100 lineal feet could be opened up at a time, 
and these openings had to be 150 yards apart. The 
average rate of progress was, therefore, 90 lineal 
feet per month, and the maximum 127 ft., work- 
ing day shifts only. The lengths taken at a time 
were 15 ft. 

In some cases the tunnels constructed under 
cut and cover had to pass under the corner of 
buildings, to obviate sharp curves, and the method 
of supporting the buildings temporarily is interest- 
ing, if not novel. In some cases the top of the 
tunnel was within 3 ft. or 4 ft. of the foundations. 
Piles 12 in. by 12 in. were driven at short intervals 
close to the outside walls of the house, and placed 
on the top of these were longitudinal beams or 
runners connected to the piles by dogs. Needles 
12 in. by 12 in. were passed through holes in the 
wall, the one end resting on the runners outside, 
and, where possible, in the inside, on beams placed 
some distance back from the line of the wall of the 
subway. These inside beams could be dispensed 
with in some cases, but were suitable for distributing 
the load over the ground on which they rested. 
The excavation proceeded in the usual way in short 
lengths, the walls being carried up in brickwork to 
the foundations of the buildings, and the timber 
removed, 

In two cases where the tunnel was only 214 ft. 
below ground, it was decided to drive under com- 
pressed air owing to the wet nature of the soil, but 
a trench was first made in the usual way, andacon- 
crete arch thrown, after which compressed air was 
utilised in the excavating of the soil under the arch, 
and in the completion of the covered way. The 
result was satisfactory, the cost being 5/. per lineal 
foot less than with the cast-iron construction. No 
shield was used ; and the air escaped at the face, 
but a pressure of from 2 lb. to 3 1b. was sufficient 
to dry the bottom for the invert. When the 
length exceeded 600 ft., however, it was found that 
the escape was too great, and the air locks were 
shifted forward. About 450 ft. to 480 ft. was really 
the limit for the effective drying of the bottom— 
fine sand, and sand and mud—so that the locks 
were shifted four times in a length of 1915 ft. The 
average progress was 13( ft. per month. The 
work was done in 9-ft. lengths, and the one tunnel 
was kept well ahead of the other, so that the 
double arch originally formed at the bottom of the 
trench was never entirely without support. Very 
little timbering was required. 

The same method was adopted at Govan station, 
where the arch is 28 ft. span and 150 ft. long, the 
depth below surface being from 4ft. to 7 ft. A 


most important point in this concrete work under 
air pressure is to insure the reliability of all joints 
in the lengths of concrete invert, for when the air 





pressure is taken off, ‘‘ blow-outs” from below are 
apt to develop. Several of these “ blows” did 
occur, and they were closed with oakum and 
Roman cement. 

Of course no air was used where the material 
stood well, and, as we have indicated, nearly 
4 miles were driven without compressed air. Where 
in rock there was a lining of from two to four 
rings with side walls 9in. thick, both of brick 
in cement, but where it was good rock 5 to 1 con- 
crete was used instead of the brick (Figs. 2 
and 3). In one place the water from an old 
quarry, long since filled in, was tapped, and flooded 
a length of one-quarter of a mile of the tunnel. 
The water was pumped out and the work proceeded 
in the dry. At another point the strata dipped so 
quickly at an old stream that the tunnel penetrated 
the rock, and the sludge from the stream found its 
way into the tunnel, involving a subsidence of the 
made-up earth over the stream. The face was 
quickly bricked up, and the work at a later date 
completed under compressed air. An old coal seam 
through Hillhead and Partick was entered, and 
substantial structures of brick had to be made to 
relieve the arches from thrust. The rock tunnel- 
ling was mostly through streets, and shafts one- 
quarter of a mile apart were sunk in side streets for 
removing the materials. In some cases good stand- 
ing clay was met with, and where there was no 
likelihood of damage by subsidence this was 
tunnelled and brick-lined in the usual way; but 
where there was a possibility of hovses being 
affected, cast-iron lining was adopted, as it could 
be more expeditiously done, and therefore reduced 
to a minimum the chances of subsidence. 

Of the subway, 8178 yards are lined with brick or 
concrete, and 3349 yards with cast-iron segments. 
It will be noticed from Fig. 11 that a fillet projects 
;’; in. all round the back of the segments, the 
joints being filled in with soft wood, wedged as 
shown by detailed drawing (Fig. 11). The packing 
was put in 4 in. thick and split with oak wedges, 
the flanges being protected by brackets to take up 
any pressure due to the driving of these wedges. 
The writer has walked through long lengths of the 
tunnel, and under the Clyde at St. Enoch, and 
there is no question about the oak wedging making 
a sufficiently tight joint. It has this superiority 
over the rusted joint, that another wedge will close 
a leak, should such develop itself. The wedging 
costs 1s. 5d. per yard of seam, or 56s. per lineal 
yard of tunnel, where constructed under air pres- 
sure, and 1s. and 30s. respectively where it has not 
been driven under pressure. With the rusted 
joint the cost is 2s. 2d. The segments themselves 
will stand a load as girders of 7 tons per square 
foot, equal to superincumbent earth 160 ft. high ; 
the maximum over the tunnel is 60 ft. Although 
little water is anticipated, drains have been con- 
structed wherever there was a natural fall to the 
Clyde, and a pump driven by a gas engine is in- 
stalled at St. Enoch station for dealing with 
accumulations at the lowest point of the line. 

The contractors were as follows : 


Yards of 

Subway. 
Messrs. Charles Brand and Son 2,119 
Mr. George Talbot... oe = _ 1,343 
Messrs. John Paterson and _ -Sons, 

Limited ... es ‘fe 2 a: ‘ 
Messrs. Hugh Kennedy and Sons 2,559 
Mr. David Shanks... 93 Ses 495 
Messrs. Watt and Wilson ‘ 1,322 

» dames Smith and Co. ... ae 817 

6 Robert M‘Alpine and Sons... 1,645 

Lineal yards, doubletunnel ... 11,527 


As we have said, Messrs. Simpson and Wilson 
were the engineers, and the resident engineers 
employed on the works were Mr. James Brown, 
now on the London Central Railway, Mr. Alex. 
Simpson, Jun., Mr. James Andrew, Mr. Charles 
McFadzean, and Mr. Robert Wylie. 


(To be continued.) 





THE RECENT FRENCH MOTOR OAR 
COMPETITION. 

Tne source of the road motor craze, which is 
rapidly assuming alarming proportions in this 
country, must be traced to France, and especially to 
the first competition inaugurated nearly three years 
ago by the proprietors of the Petit Journal. This 
was in 1894, and since that date continual and very 
successful efforts have been made to perfect 





power vehicles. To promote this end, an association 








—— 


called the French Motor Car Club, was founded 
and it is this body which organised the recent great 
competition. The race of 1894 was over a course of 
only 75 miles ; that of Paris to Bordeaux and back 
in 1895 represented a run of about 700 miles, 
This year’s competition was on a more extensive 
scale, and it shows the actual capacity of the motor 
car as developed during a number of years’ work by 
capable engineers and by numerous experiments, 
In daily work, and under ordinary circumstances 
such vehicles would not be required to accomplish 
what they are called upon to do under the high 
pressure of competition. On the other hand, the 
test of daily use, under all sorts of circumstances 
is a very different matter to a prolonged run under 
the best conditions that could be devised. Bearing 
this in mind, the recent trials served to show the 
maximum of which motor cars are at present 
capable, the Automobile Club having, to this end 
decided on a formidable test, the run being from 
Paris to Marseilles and back, thus representing a 
distance of 1080 miles. 

Certainly no pains were spared to give the com- 
petitors every fair chance of doing their best. The 
preliminary organisation was no light matter; a 
good practical scheme had to be elaborated for con- 
trolling the run over the whole length of the course, 
for finding competent drivers, and other servants ; 
and for making arrangements to enable the vehicles 
to renew their supplies and to put up for the night. 
This organisation is due to M. le Comte H. de la 
Valette, mining engineer, and technical secretary 
of the Automobile Club, and to Messrs. Thevin, 
Henry, and Collin ; these gentlemen, so far as pos- 
sible, provided for every contingency. As regards 
its organisation, the Paris-Marseilles competition 
may be considered as a model on which future 
amusements of this character may be arranged in 
this country. 

The trial was made under very favourable con- 
ditions ; there was no difficulty in enlisting the co- 
operation of subscribera—the craze for ‘‘ moting ” 
being even more severe in France than it is here, 
and a sum of about 50,000 francs, to be distributed 
as prizes to the winners, was very easily raised. 
Among the list of subscribers, the name of Mr. 
Gordon Bennett figures for 10,000 francs, as well 
as those of several Englishmen, and many French 
manufacturers interested in motor cars. 

It was necessary to draw up very careful rules, 
in view of subsequent difficulty or disputes arising. 
The admission of three different natures of vehicles 
naturally divided the competition into three classes. 
Class A comprised the vehicles mechanically pro- 
pelled, and carrying at least two passengers seated 
side by side; in the first series of this class were 
the carriages carrying two, three, or four persons ; 
in the second, those carrying more than four. 
Class B comprised motor cycles mechanically pro- 
pelled, with or without the means of employing 
auxiliary animal power, and weighing not more 
than 330 lb. without stores. The first series in- 
cluded mechanical motor cycles only ; the second, 
those motor cycles combining mechanical and 
muscular power. Class C included all vehicles not 
belonging to either of the two previous classes. 

A few days before the motor cycles were ad- 
mitted for competition they were submitted to a 
special trial, consisting of a race from Paris to 
Mantes and back. For this, prizes were distributed, 
and each winning cycle was declared qualified for 
the great race from Paris to Marseilles, and was 
authorised to carry a speed recorder, though not 
allowed to compete for the prizes. The special 
trial reserved to the motor cycles and the part they 
played in the general competition will claim our 
attention later. 

The motor cars, properly so called, ran from 
Paris to Marseilles and back, by way of Auxerres, 
Dijon, Lyons, Avignon, Marseilles, Avignon, 
Lyons, Dijon, Sens, and Paris, passing other towns 
that it is not necessary to specify. Those men- 
tioned were of importance to the competition, as 
they marked the lengths of stages and the places 
where the vehicles stopped for the night in the 
dépéts or shelters designated by the committee. 
The length of the stages varied from 42 to 142 
miles. 

Liberal conditions were made as to the number 
of vehicles each competitor could enter ; but they 
were not allowed to offer more than one of the same 
type and dimensions, except in class B, in which 
three similar motor cycles were allowed. Con- 
ductors could not be changed during a stage unless 
under exceptional circumstances. Repairs were 
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allowed to be made en route, but the time thus lost 
was debited to the run; spare parts might be 
carried, subject to the inspection and approval of 
the judges. 

We may pass over some of the arrangements 
which cease to be of interest now the competition 
is past. However, we would call attention to the 
fact that Mr. Henri de la Valette compiled a 
drivers’ manual, which contained not only the con- 
ditions of the race, but a number of useful recom- 
mendations, such as the necessity of drivers keep- 
ing control of their arse hove ligh of a loud 
ignal; the carrying of two white lights, one in 
rae and one behind. In order to reduce the 
chance of collision between competing vehicles, it 
was arranged that each driver should take the right 
of the road (according to the universal rule, except 
in England), and allow the overtaking vehicle to 

on the left. It was also decided that in case 
of breakdown or any other accident to any vehicle, 
only its own driver and passengers should be 
allowed to haul it, under pain of disqualification. 

Space will not allow of any lengthy description 
of the complicated system elaborated for the award- 
ing of prizes. The money was to be divided ac- 
cording to the number of vehicles in each series, 
and the number of prizes in each series was regu- 
lated by the number of vehicles and the speeds 
made, and prizes were only awarded to those who 
attained at least 12.5 miles per hour. It was difii- 
cult to organise a pooner superintendence, or a 
means of comparing the speed of each vehicle with 
the results registered, and it was here that the great 
ingenuity of the organising committee showed itself. 
With the aid of a large French association called 
‘‘The Touring Club,” they established inspectors 
along the route and different resting places, thus 
creating a line of inspection that stretched from 
Paris to Marseilles. The vehicles left Paris at 
intervals of a minute, and in the order decided by 
lot. They were almost immediately met by in- 
spectors, who registered the passage of each car- 
riage on a specially prepared form, and saw that 
they were taking the right road and following the 
rules. It is curious to note how complicated was 
this system of inspection. Mr. de la Valette has 
furnished us with all the forms used during the 
competition, and they certainly are as complete 
as forethought could make them. It was arranged 
that all inspectors should telegraph the arrival 
and departure of each vehicle, to the Automobile 
Club and the newspapers, so that it was possible 
each day to ascertain how the competitors were 
running in their different series, according to their 
speed, &c., and to draw up a form showing the 
speed and successive runs, &c., of the individual 
competitors. At the end of the competition it was 
only necessary to add up these different figures to 
know how each competitor stood. 

When the vehicles entered any of the above- 
mentioned towns, their arrival was registered, 
the time being noted to a second ; each was then 
inclosed in the dépét provided, where the driver 
was allowed only a quarter of an hour to look 
to the machine, without making any repairs. The 
dépéts were opened at six in the morning, and 
the signal for departure was given to each compe- 
titor according to the order of their arrival the 
previous evening, all cars being timed from the 
moment the signal was given. Thus everything 
had been minutely provided for, even to the erec- 
tion of sign-posts along the route. It is difficult to 
realise the number of persons that had to be 
employed to the successful carrying out of this 
great competition, and we presume that the ordi- 
nary wheeled traffic was suspended. 

Each conductor was provided with a guide-book, 
containing detailed instructions about the route, 
its dangerous and difficult places, &c. In it also 
was a list of places where mineral oils could be 
obtained, the hours of the rising and setting of the 
sun and moon—the latter for the especial benefit of 
belated vehicles, 

When the competition was being organised, the 
number of entries amounted to 40; this was a high 
figure, considering that traction engines like those 
of Mr. Le Blant were not admitted ; among them 
four only were propelled by steam, of which three 
belonged to Mesars.de Dion and Bouton. How- 
ever, we mean only to of the vehicles that 
We need 
about the route that it was pre- 
the motors should follow ; as may be sup- 
over a distance of 1100 miles, there were 
of steep gradients and other difficult places. 


took part directly in the competition. 
give no details 
acribed 
posed, 
plenty 


A few words should be said about the preparatory 
pte og rw which was to decide what motor cycles 
would qualify for the great race. These were to 
leave Paris by St. Germain, run to Mantes and re- 
turn by Poissons to Paris; constituting a run of 
about 70 miles. Eight competitors put in an ap- 
ance ; there were three tricycles built by 
essrs. De Dion and Bouton, bearing respectively 
the numbers 13, 14, and 15. They were of the 
type we have already described, when treating of 
the motor carriages built by this firm. There was a 
Huzelstein bicycle with a Hildebrad-Wolfmiiller 
motor fed by benzoline. There were three Michelin 
tricycles, practically of the De Dion and Bouton 
type, provided with the Michelin pneumatic tyre, of 
which we shall soon have occasion to speak. These 
three tricycles were respectively Nos. 40, 51, and 52. 
There were a tandem tricycle entered by Messrs. 
Hurtu and Diligeon, and a small three-wheeled 
vehicle designed by Mr. Bollée, and of which we 
give two engravings on page 578. We shall, on an 
early occasion, publish a full description of this 
vehicle, as well as of the steam cars constructed by 
the same maker. In considering the competition 
of the motor cars yd so called, the name of 
this constructor will again come under our notice. 

In this cycle competition, the Huzelstein machine 
was disabled by an accident to the pneumatic tyre, 
while the Michelin tricycle No. 40 was disqualified 
by an error of route. The rest accomplished the 
whole distance, the first leaving at 11.20 a.m., and 
the rest following in numerical order at a minute’s 
interval. Unfortunately the roads were in a bad 
state owing to the weather, and this caused several 
accidents. The Michelin tricycle, No. 51, had the 
lower tube of the frame ruptured ; No. 13 (De Dion 
and Bouton) broke its chain ; No. 50 was upset ; 
and No. 14, which had only been completed 
on the eve of the trial, also failed. The Michelin 
tricycle No. 52 came in first after a run of 
4 hours 7 minutes and 7 seconds. No. 15 of 
the same type arrived three minutes after. The 
Michelin, 51, which was entered by Messrs. De Dion 
and Bouton, occupied 11 hours 26 minutes in 
making the journey ; Nos. 13 and 14, in consequence 
of the mishaps that had occurred to them, arrived 
respectively 4 hours 38 minutes and 6 hours 12 
minutes later. All the motor cycles we referred to 
belong to the second series, being fitted with 
pedals, so that the energy derived from the motor, 
could be supplemented by the work of the rider. 
In the other series the most satisfactory machine 
was the No. 50 of Messrs. Hurtu and Diligeon 
(Bollée system), the Huzelstein machine having 
failed. This No. 50 ran the journey in 
5 hours 11 minutes and 45 seconds. Finally 
@ prize was given to No. 50, and awards were 
also made to Nos. 5, 15, 51, and 13. This 
result scored a great success for Messrs. De Dion 
and Bouton, and also for the Bollée machine, 
which combines a number of novel points in its 
design. This motor cycle has only been a short 
time upon the road; it stands very low upon its 
wheels, the centre of gravity being only 15.75 in. 
above the ground; its stability is very con- 
siderable, as the triangle of the base is 1.10 
metres to 1.25 metres. The motive power is de- 
rived from a benzine engine, with a single cy- 
 inder cooled by projecting wings; the mechanism 
is very compact and well thought out, and only 
weighs 160 kilogrammes (352 lb.) in working order. 
The motor cycles which we have refe to as 
having received prizes, were as being 
eligible for the long-distance competition, and their 
speeds were officially recorded. 

The long race took place four days after the pre- 
liminary test, and at starting some of the compe- 
titors failed to put in an appearance ; the assembly, 
however, was a very interesting one, and including 
the motor cycles Nos. 52, 15, 51, and 13, there were 
31 vehicles in line. Amongst them there was only 
one steam-driven motor, belonging to Messrs. De 
Dion and Bouton; all the others used petroleum 
spirit. There was quite @ collection entered by 

essrs. Panhard and Levassor, of the general type 
which we have already described ; a few had been 
sent out of the workshops of Messrs. De Dion and 
Bouton; the Peugeot establishment was well 
represented, and their entries were all the more 
interesting, because Mr. Armand Peugeot has 
recently established a special factory for this new 
industry, and in which he is now building a novel 
type of motor which we hope soon to describe. An 
entry was also made by a comparatively unknown 
builder, Messrs. De la Haye and Co., of Tours, who 





were brilliantly represented; there was also an 
entirely new establishment competing, the Maison 
Parisienne de Construction d’Automobiles. After 
these came Mr. Bollée and other makers of less 
importance. 

The race commenced under excellent auspices ; 
unfortunately during the first part of the journey a 
cyclone of extraordinary force devastated a part of 
France, and did not s' the vehicles, which had 
thus to resist exceptionally bad conditions. On 
leaving Versailles 30 motors came into line ; at the 
end of the first day there were only 28, which was 
explained by the fact that some of the competitors 
who had no chance of success had retired thus 
early from the race. Rather suddenly, however, 
during the second day only 16 vehicles remained, 
12 of them having been swept out of practical 
existence by the cyclone above referred to. Pro- 
bably, but for this unavoidable mishap, many 
more of them would have accomplished the 
journey. Almost from the start accidents occurred, 
such as pierced pneumatic, or cut solid, tyres. 
It would have no particular interest to our readers 
if we were to give a detailed record of the 88 
of each motor ; it will be quite sufficient to indicate 
the characteristic phases of the journey, and the 
final result of the competition. Thus it was inte- 
resting to remark that during the first stage a 
Bollée machine, No. 47, headed the procession 
after a ran of 5 hours 34 minutes ; then came the 
De Dion-Michelin tricycle, No. 51, with a total time 
of 5 hours 57 minutes. The first of the heavier 
vehicles, a four-seated De la Haye brake, Nu. 41, 
occupied 6 hours 35 minutes in running the same 
distance ; this was followed closely by the No. 8 
Panhard-Levassor. With regard to the time made 
by the motor cycles, it should be borne in mind 
that they were not competing for speed with the 
heavier carriages. During the cyclone on the 
second day, the No. 20 Bollée spirit machine was 
dashed against a tree, the passengers it contained 
were scattered, and M. Bollée withdrew all his 
vehicles from the competition. The roof of a 
brake was carried away, and all of the vehicles were 
obliged to find out cross roads by which they could 
advance, the main route having been rendered 
impassable by fallen trees and other débris. As for 
the tricycles, their storage batteries quickly became 
exhausted, and they only arrived at the end of the 
stage by being driven or pushed by their riders. 
The cyclone, at all events, demonstrated, greatly 
to the satisfaction of some of the competitors, no 
doubt, that machines could be made to withstand 
the force of a hurricane. 

At the end of the second stage the lead was held 
by No. 5, Panhard-Levassor, which had run the 
complete distance in 13 hours 50 minutes; then 
came No. 8, by the same makers, with 15 hours 
16 minutes; while No. 7, also a Panhard-Le- 
vassor, only took 3 minutes more. No. 44 made 
the journey in 16 hours 18 minutes, 1 minute 
less time than the De la Haye brake No. 41. 
The De Dion tricycle No. 13 ran the same distance 
in 15 hours 56 minutes. The third day passed 
satisfactorily. One of the carriages came to ab- 
solute grief by steering against the kerb of a foot- 
path in attempting to avoid a wagon, thus proving 
in the most satisfactory manner the danger of 
running at a high speed, and a danger which, more- 
over, did not require any such practical demonstra- 
tion. It is quite evident that at present, and for 
some time to come, at all events, road motors can- 
not be constructed without such delicate mechanism 
that a slight shock, which would scarcely derange 
an ordinary wheeled vehicle, will put them out of 
service. Thus it was that Mr. Levassor saw his 
No. 25 quietly upset by the attempt of an obstructive 
dog to run under one of the wheels ; in consequence 
of this simple incident a spring broke, and put this 
vehicle, which had been the first, with a total running 
distance of 20 hours 51 minutes, hopelessly behind 
at the end of the first stage. At the moment of the 
dog and spring incident the second place was held 
by No. 8, the third by No. 7, and the fourth by 
No. 44; as a matter of fact, however, the De la 
Haye tricycle, No. 13, occupied the third place. 
No. 7’s lead, however, was of a very transitory 
character, on account of the persistent binding of a 
countershaft. 

The fourth day was even more exciting than 
the three preceding ones, especially because the 
length of the stage was 142 miles, and it will be in- 
teresting to know the time in which some of the 





competitors accomplished this distance. 
e minimum time, 7 hours 48 minutes 43 
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ROAD MOTOR TRICYCLE. 
CONSTRUCTED BY MM. BOLLEE ET OIE. PARIS. 
(For Description, see Page 576 ) 
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GOODS LOCOMOTIVE FOR THE NEW SOUTH WALES GOVERNMENT RAILWAYS. 




















































































































































































CONSTRUCTED BY MESSRS, BEYER, PEACOCK, AND CO., LTD, ENGINEERS, MANCHESTER, FROM THE DESIGNS OF MR. W. THOW. 
(For Description, see Page 580.) 
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seconds recorded, was by one of the motor cars, 
No. 46 (Peugeot); No. 41 (De la Haye) took 8 
hours 10 minutes ; No. 8 took 8 hours 19 minutes. 
The two De Dion tricycles, Nos. 13 and 51, 
booked respectively 7 hours 56 minutes and 
7 hours 59 minutes. At this time of the race 
No. 8 stood first, No. 44 second, No. 46 
third. During the last etage of the first half of the 
event, all was well, this part of the route (from 
Avignon to Marseilles) being along an easy and 
level road. No. 6 wasthe first to reach Marseilles, 
and the order in which the other vehicles arrived, 
after having thus traversed nearly the whole length 
of France, was as follows : 


No. Name of Builder. Time. Order. 
hrs. min. sec. 

8 Panhard and Levassor 34 40 38 lst 
44 Peugeot... .. 35 36 55 2ad 
46 — — <a ae 3rd 

6 Panhard and Levassor 36 14 49 4th 
41 De la Haye _... .. 36 59 22 5th 

5 Panhard and Levassor 38 21 57 6th 
42 Dela Haye _... « 47 33 14 7th 
26 Landry et Beyroux... 47 34 11 8th 
30 Maison Parisienne 

(Bentz and Co.) 47 50 36 9th 
29 Ditto 48 35 45 10th 


It will be seen that we have made no distinction 
between the two series; in fact, No. 46 was the 
only one belonging to the second series of cars 
holding more than four persons ; it will be remem- 
bered that No. 7 was stopped by an accident, and 
the other vehicles with the De Dion steam brake 
had abandoned the race. The time occupied was 
recorded to seconds, as the carriages arrived at 
exceedingly short intervals apart. The motor 
cycles covered the distance in the following order 
and time: No. 13 in 34 hours 27 minutes ; No. 51 
in 36 hours 22 minutes, and No. 15 in 42 hours 22 
minutes ; these three were all built by Messrs. De 
Dion and Bouton. 

The arrivals were received with great enthusiasm 
at Marseilles, and their departure also caused much 
excitement. During the down journey the drivers 
had gained experienced which was very helpful in 
returning. 

Many of the vehicles had stood a hard test; it 
remained to be seen whether they could success- 
fully maintain the practically uninterrupted work 
of another five days. 

During the sixth stage all went well, two of the 
tricycles holding the lead. It is true this stage was 
a short one; but the next, from Avignon to Lyons, 
was very long, and the cold wind and rain caused 
the tricycles to lag behind. Several india-rubber 
tyres were damaged, a contingency always im- 
pending. No. 7 had courageously re-entered the 
lists, but another collision put it entirely out of 
running condition. There is little to say about the 
eighth and ninth days, except that the differential 
movement of No. 44 got out of order, and took 
three hours to repair; while the pump of No. 46 
met with an accident. 

With the end of the tenth day it became possible 
to calculate the time that each vehicle had taken to 
accomplish this long journey of 1100 miles. 

We subjoin a Table in which we give the average 
speed of each vehicle, but have not deemed it neces- 
sary to repeat the names of the builders. 


Total Time Going Average Speed 


No. and Returning. per Hour. 

hrs. min. sec. kilom. 

6 67 42 25.668 
8 68 11 5 25.524 
13 1 6% CUS 24.480 
5 71 33 14 24.336 
51 73 30 12 23.688 
46 75 26 34 23 076 
41 75 29 44 23.040 
44 81 23 61 21.384 
15 83 13 16 21 024 
42 8t 27 15 18.252 
29 100 O 44 17.388 
30 108 19 44 14,544 
26 137 19 22 14,436 


The highest average speed (over 16 miles an 
hour) of the first vehicl»s as shown in the 
above list is really extraordinary considering the 
distance. Although we have not separated the 
motor cycles from the other vehicles in the above 
list, it will be easy to classify the motor cars pro- 
perly so called. The prizes were awarded as 


follows: First series, first prize to No. 6 (Panhard 
and Levassor) ; second prize, No. 5, by the same 
firm ; third prize, No. 8, by the same ; fourth prize, 
No. 41, De la Haye; fifth prize, No. 44, Peugeot ; 
sixth prize, No. 42, De la Haye; seventh prize, 
No. 29, Maison Parisienne, ; 


Second series, first and only prize, No. 46, 
Peugeot. 

Mr. Michelin had given a special prize to be 
awarded to the motor car attaining the greatest 
speed ; this was presented to No. 6, and a work of 
art sent by the London Motor Car Club was given 
to No. 8 for its great regularity in running ; 
another work of art was awarded, and justly, to 
Messrs. de Dion and Bouton, for their excellent 
tricycle. Apparently the greatest success was 
achieved by Messrs. Panhard and Levassor ; but 
other builders follow them very closely. One of 
their most formidable competitors, Mr. Peugeot, 
was at a disadvantage, as he had only just finished 
a new motor which, nevertheless, successfully stood 
the test. 

As had been arranged, the competition was fol- 
lowed by an exhibition, so that every one was able 
to judge of the condition of each vehicle after its 
long run. This show was much visited, and all 
admired the strength of the mechanism which could 
resist the wear and tear of ten days’ hard work in 
all weathers over all kinds of roads, without proper 
time being allowed for repairs or cleaning. 

Our readers are now able to draw their own con- 
clusions ; it may be remarked that this competition 
has shown the great importance of pneumatic tyres 
for motor cars. Another fact to be noted is that 
petroleum completely superseded steam ; the future 
will show whether this will be justified, for it 
must be remembered that racing conditions have 
but little in common with every-day requirements. 





HEAVY GOODS LOCOMOTIVE FOR THE 
NEW SOUTH WALES RAILWAYS. 

WE illustrate in this week’s issue—by our two-page 
engraving and the illustrations on pages 579 and 586— 
the general arrangement of some very powerful locomo- 
tives for goods service which the Railway Commissioners 
of New South Wales have recently placed on their lines 
as an outcome of a policy adopted by them some years 
ago, and consistently followed out, namely, to run as 
few train-miles as possible and to meet the demands of 
traffic by increasing the weight of trains and reducing 
their number, so as to minimise the difficulties inci- 
dent to railway transit over extensive single lines. 
With this policy in view, many changes have been 
effected both in rolling stock and road, such as 
strengthening draw-gear and axles, reducing grades 
and widening curves, introducing bogie vehicles for 
goods and live-stock traffic, applying the Westinghouse 
automatic brake to merchandise stock, lengthening 
crossing loops, and increasing the power of locomotives 
as portions of their arrangements for economic work- 
ing. Vive years ago passenger engines of the most 
powerful types were obtained from England and 
America, also American Consolidation engines for 
goods service. The experience gained with the latter 
machines led the Commissioners to decide upon order- 
ing a supply of engines from full detail designs and 
specification prepared by their chief mechanical engi- 
neer, Mr. W. Thow, M. Inst. C.E., Sydney ; these 
engines embody in English practice the American 
system of balancing the weight on the springs. 

From our two-page engraving and the cross-sections 
on page 579 our readers will see the powerful character 
of the engines last introduced, and the advantage 
secured by the use of such machines is readily under- 
stood when it is mentioned that there are 508 miles of 

rades in the colony, chiefly on its main lines, varying 

rom 1 in 30 to 1 in 60; also that over the three main 
lines, north, south, and west, between Sydney and 
each terminus, the loads have to be lifted through 
accumulated vertical heights of 12,666 ft., 9470 ft., 
and 9627 ft. respectively. 
The elevations attained on the main lines are: 
2350 ft. southwards, 4470 ft. northwards, and 3660 ft. 
westwards above the sea. Reverse curves of 3 and 10 
chains radius in the mountain ranges are numerous. 
In running towards Melbourne over the southern line, 
a very heavy piece of road is met with, at 54 miles from 
Sydney, shown by Fig. 19, between Picton and Mitta- 
gong. A bank has to be climbed 24 miles long with a 
heavy grade of 1 in 40, and that is followed shortly 
afterwards by a steep ascent 3 miles long of 1 in 30. 
Perhaps the most difficult section to work on the 
New South Wales railways, when regarded as a whole, 
is that over the undulating country between Goulburn 
and Junee, a distance of 153 miles. Almost the whole 
of this distance is composed of gradients—there is 
comparatively very little level between the points 
named. On the down journey 27 miles of rising 
gradients are met with, which vary between 1 in 40 
and | in 60, and on the up journey the rising gradients 
of similar character are 32 miles long, but from what 
has been above stated it will be understood the re- 
— distance is chiefly easier than 1 in 60. 

The following Table will illustrate the difficult class 





of lines which have to be worked in New South Wales : 
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The new engines are of the eight-wheel coupled type 
with a single-axle Bissel truck at the leading end, an 
arrangement known in America as the ‘ Consolida- 
tion.” 

The tender tank, Figs. 4 and 5 on page 586, and 
Figs. 6 and 7, on page 579, is carried on double bogie 
trucks, a feature comparatively new in English prac. 
tice, but necessitated by its large capacity and the 
sharpness of the curves of the mountain sections of the 
New South Wales lines. 

The distributed weight of the engine and tender in 
full working trim is as follows : 





Engine: Tons c. q 
Bogie axle 6 6 0 
Leading axle 14 2 0 
Intermediate axle 1510 0 
Driving s 15 9 0 
Trailing aS 14 8 0 

6515 0 

Tender ; 

Leading bogie 2010 0 
Trailing ,, 2010 0 
Total 106 15 0 


It will be seen that the weight available for ad- 
hesion is 594 tons, The boiler working pressure ig 
160 lb. per square inch, and acts on pistons 21 in. in 
diameter, with 26 in. stroke, coupled to wheels 51 in. 
in diameter ; thus the coefficient of traction is 224.82 
per pound of mean effective pressure. This leverage 
requires all the adhesive weight to balance it that is 
obtained by the design. The indicator diagrams 
which we give show the initial steam pressure to be 
very slightly below the boiler pressure when hauling 
at moderate speeds, so that a tractive effort of about 
35,000 lb. is realised when running slowly and when 
starting under full admission, and, therefore, a grip is 
demanded between rail and tyre beyond their ordinary 
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friction. The diagrams show that even at 13 or I4 
miles per hour an effective mean pressure of 1224 1b. 
is obtained. This gives a mean tractive force greater 
than the usual coefficient of one-fifth the adhesive 
weight resting on rails in fair condition, and it is cer- 
tainly advisable, when dealing with large cylinders, 
to allow for the effect which their increase of size due 
to wear produces, in conjunction with the decrease of 
tyre diameter due to the same cause. Trials of the 
engines have clearly shown that the whole of their 
great adhesive weight is required to effectually utilise 
their cylinder power. “ 

The engines are fitted with balanced slide valves of 
the double-port or ‘‘ Trick” type, and the indicator 
diagrams, Figs. 8, 9, and 10, illustrate the distribution 
of the steam when working—under easy loading—by 
the Allan straight link motion arranged for the engines. 
The diagrams, Figs. 11 to 18, were obtained during 





a test run on an incline 2} miles long, which 
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Two trolley wires will be strung from Annesley Bridge 
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averaged 1 in 43, with 354 tons behind the tender, and F. In. r 
at a mean speed of over 13? miles per hour. Another Length of valve face a eer 1114 | to the terminus, although for some distance both wires 
test of their power was made over 52 miles of easier »» steam and exhaust ports 8 will be over the same track. 
road, and with 64 heavily loaded vehicles, weighing | wee Base: The power station will be located on the present 
697 tons, behind the tender, or a mean — load, Between bogie centre and leading centre 8 2 site of the car-shed at Dollymount. It will contain 
including engine and tender, of 803 tons. The length As leading andintermediatecentres 5 1 three units of 150 kilowatts each, the dynamos being 
of the train was fully a quarter of a mile. This load i intermediate and driving ,, 4 4 of the General Electric Company’s multipolar type, 
was taken up an incline of 1 in 70 two miles long, »» driving and trailing ‘9 EK direct connected to McIntosh and Seymour horizontal 
with reverse curves near the top of it, at a steady —_— compound condensing engines. Steam will be sup- 
speed of 74 miles per hour, and also up two inclines of Total wheel base 23 2 plied from three Babcock and Wilcox boilers. 
] in 100, each about 14 miles long, at nearly 15 miles Bogie Axles (Cast Steel) : Motor cars will be equipped with ‘*GE-S00” 
r hour. The water level in the boiler was fully Between centres of journals 3 8 motors and ‘* K2” controllers, with emergency brake 
maintained on these portions of the road, and the work Diameter of wheel seats ... 07 attachment. The car bodies will be mounted upon 
done by the engine was shown to be within its capacity Length ,, * 0 ef Peckham standard cantilever extension trucks (Figs. 
and endurance. Diameter of journals a>, ao 8 and 9, page 583). This car equipment will be similar 
Asa guarantee of the excellence of the materials Length of journals .. se eee we S10 in every respect to that in service on the Dublin 
and workmanship, it is only necessary to say that they Diameter of shaft at centre (parallel) ... 0 5} Southern Electric line, which is now under the control 
were built by Messrs. Beyer, Peacock, and Co.,| 4yies for Coupled Wheels (Cast Steel): of the Dublin United Tramways Company. . 
Limited, of Manchester. ; Between centres of journals... 28 7t The poles for the overhead line will be by Morris, 
As a special feature, large wearing surfaces through- Diameter of wheel seats, driving 9 in., Tasker, and Co. They are made up of three sections 
out have been provided in all journals, crankpins, others beet taal eee |) abe 8} of steel tubes, welded together with ‘*S.S.S.” joints, 
, 3 & 
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Boiler Barrel (Steel) Telescopic. Three Rings : tie a Length of wheel seats, driving and inter- * - : Sa Hee ~-le Pee ete ~ 
Length between throat and tubeplate... 13 4 Dieu of journal driving 7h in. car bodies in their own works at Inchicore, which 
Diameter inside front ring =a so «=| (OE others is alee & cis 7 have already supplied all the cars in use upon the 
» »» _ back ,, 5 3 Length of journal ... ... ... __... +010} ~—‘ | company’s lines in the city of Dublin. 
Thickness of plates... ... «+ 0 0% Diameter of shaft at centre for driving The engravings on page 582 show the proposed 
From rail to centre line of boiler... (parallel) ...  ... «+ os =» 9 7% | arrangement of apparatus in the power-house. Pro- 
Outside Firebox, Belpaire Type. Top and Sides (Steel) : Diameter of shaft at centre for others... 0 64 vision will be made for an increase of power equal to 
Length outside ee ca ~~ Pe ic! Coupled Wheels (Cast Steel): two-thirds of the present installation. Unlike the 
Width at bottom outside ... + rs Diameter of rims outside ... 3 9 Dublin Southern Electric system, the new plant will 
Radius of crown inside 28 7 Width of rims ss axe 0 5 contain only direct-current apparatus, the generators 
Thickness of plates... aa 0 0% Thickness of rims at centre 0 18 feeding straight into the line at 500 volts without 
‘5 throat-plate... 0 0% Distance of rims apart 4 5% | conversion and without the intervention of sub-sta- 
Inside Firebow (Copper) : Coupled Tyres (Cast Steel): tions. 
Length inside at top 8 413 Diameter on tread... ... —... 4° In a comparison of the two Dublin plants the most 
Width 4 ; 4 8 Width of leading and trailing tyres 0 54 | striking feature of the new installation will be the 
+ oo . BOOM...  «. 8 B ,», driving and intermediate tyres ‘ generator and engine units. The base casting of the 
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Thickness of tubeplate, lin. ; reduced to 0 of Tender: | connected units, the most apparent is the saving in 
” other plates ... es sist 0 0 ae | of tank, 3650 gals, and 6 tons floor — b doing a — pa or belts, 
. 2 or coal, The number of foundations is reduced, with a conse- 
“ate (Boone, BNE Deo) a 302 lon outside * ; quent saving in cost, for while the single foundation 
Length between tubeplates .  & Let E.R an oa 22 3 for a combined unit of given output is larger than 
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From rail to underside of platform 40 THE CLONTARF ELECTRIC RAILWAY. _| as the load decreases, being approximately 10 per cent. 
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abruptly at Annesley Bridge, the city boundary. It is 
hoped that rights within the corporation limits will 
soon be granted, so that passengers from the suburbs 
will not be obliged to change from the electric cars to 
the slower horse cars. 

There is prospect of a still further extension of the 
Clontarf line, but in the opposite direction, from Dolly- 
mount, the present outside terminus, to Howth, some 
six or seven miles. Such a line would offer many 
attractions for summer traffic, and ought to increase 
real estate values along the route. 

Work has just begun upon the power-house for 
Clontarf, and Chicago bonds are being put in on the 
existing tracks from Annesley Bridge to Dollymount. 
The line construction will be well under way in the 
course of a montb. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 30. 

SreveRaL large furnace companies have sold large 
blocks of pig iron conditionally, the condition to be 
determined November 4. Among the large sales of 

ig iron made last week by the Tctcen. Coal and 

ron Company was one of 10,000 tons sold October 24 
for shipment to England vid Brunswick, Georgia. 
The pig-iron makers of Northern Alabama are hopeful 
of building up a large and permanent trade abroad. 
Everything depends on rail rates to the coast and ocean 
freights. Both are now favourable. Wages for coal- 
mining are low, and no change is regarded as probable. 
At other pig-iron centres there is much interest felt, 
and inquiries are being received from large buyers. 
The most experienced brokers are unable to make pre- 
dictions over their own signatures relative to post- 
election probabilities. The political scare has been so 
general and complete that none care to risk a prophecy, 
though the newspapers are full of ‘‘ estimates.” It 
was announced on Monday that large orders for box 
cars would be placed in November for quickest pos- 
sible delivery. Quotations have been already taken 
for the iron and lumber. Locomotive builders have 
recently answered numerous inquiries for engines, most 
of them from smaller railway systems. Cars are scarce 
on many western roads, and the scarcity will become 
more pronounced. Nothing but the difficulty of nego- 
tiating railway bonds prevents construction of some 
9000 or 10,000 miles of road that, in the opinion of 
good and reliable railroad authorities, are needed, and 
would pay good dividends. Safe opportunities for 
new railroad construction have to suffer because of so 
much unprofitabble construction. Should the railroads 
become considerable buyers, it will exert a very marked 
influence on the iron trade. The chances are that the 
coming year will be a year of surprises. Steel rails 
are dull, billets are weak, mills generally are doing 
very little. Immense quantities of ore are piled up for 
next spring’s sale, and preparations have been com- 
pleted for a great increase of ore production, far beyond 
any probable needs. The anthracite coal producers 
hold a strong grip upon production and prices. The 
soft coal interests are in better shape than they 
have been for a year or two. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Huddersfield’s Invitation to the Midland Railway Com- 
pany.—At the last monthly meeting of the Huddersfield 
Chamber of Commerce it was reported, with reference to 
the invitation from Huddersfield and Halifax to the 
Midland Company to come into the district, that the 
directors of the company did not recommend the share- 
holders to take action in the coming session, ‘‘ having 
regard to the company’s heavy engagements and to the 
necessity of entering upon new expenditure in other dis- 
tricts to relieve the pressure of existing traffic.” 


Colliery Development in South Yorkshire.—A company, 
with a capital of 250,000/., has been formed for the pur- 
pose of opening a new colliery at Grimethorpe, between 
the Houghton Main and Carlton Main Collieries. About 
3500 acres of coal have m leased from Mr. F. J. S. 
Foljambe and others, and the colliery, when opened out, 
will be one of the largest in Yorkshire. Hickelton Main 
has the largest shaft in the county at the present time, its 
diameter ay f{t., but at Grimethorpe the diameter of 
the shaft will be 19 ft., and the depth to the coal stratum 
to be worked, 570 yards. It is anticipated that the 
Barnsley seam will be reached next spring. The coalfield 
is well situated for transport purposes, being close to the 
Midland and the Manchester, Sheffield, and Lincolnshire 
systems. 


New Industry for Shefield.—A firm has taken premises 
in Sheffield for the purpose of manufacturing tyres, 
and the work of production has already been commenced. 
At first only rims for cycles and vehicles will be produced, 
but subsequently the promoters of the company intend 
to manufacture other parts for cycles and motor cars. 
Although Sheffield produces more than three-fourths of 
the material of the bicycles and tricycles that are made in 
England, no prominence has been given to the cycle in- 
dustry proper. The a is being watched very 
keenly by the people of Sheffield. 

Smoke Consumption.—Much has been done recently by 
the Sheffield health authorities to prevent the production 
of undue quantities of smoke. As a result, the inspector's 
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report of observations taken from October 8 to October 30 
contains an entry to the effect that a great improvement 
has been effected in all districts, and that much less 
** dense ” smoke is made than was the case a few months 
ago. The ‘‘ moderate” smoke production is about the 
same as formerly, if anything, a little better. Four 
members of the Sheffield branch of the Smoke Abatement 
League have been appointed representatives on the 
Central Committee of the League, and at a meeting of 
the Sheffield committes on Tuesday it was decided to 
assist the efforts of the Leeds committee to place the 
question of smoke consumption and production under 
Government inspection, 


Iron and Steel.—The demand for railway material con- 
tinues to be good. The sudden rush of orders for new 
ships, placed with builders in consequence of the recent 
great increase in freights, has brought quite a consider- 
able quantity of special classes of work, such as Purves’ 
flues and Serve tubes, into the Sheffield district. In 
Leeds, too, the engineering trade is likely to feel the effects 
of the improvement in the iron and steel industries. The 
opinion is gaining ground that the sudden activity in 
the construction of mercantile vessels is likely to con- 
tinue. There is nothing new as yet to report in armour, 
the orders for ships for the latest Admiralty programme 
not having yet been placed, because the experiments with 
the Jatest class of armour have not been completed. Steel 
of all kinds is moving briskly, and the output at the end 
of the year is likely to be a heavy one. Railway work is 
still plentiful, and while the heavy industries are active, 
with only one or two minor exceptions, the lighter trades 
are hard pressed for the completion of orders. The 
stove grate industry in Sheffield and Rotherham is 
looking up, but prospects in the brass trade at the 
latter place are not so bright as usual, owing to the 
dispute between the masters and workmen of a large 
firm. Prices are well maintained. Hematites realise in 
the district 543. to 583. 6d. per ton; Bessemer billets 
(special), 5/. 123. 6d. to 6/.; bar iron, 5/. 10s. to 6. ; 
Siemens-Martin steel, 7/.10s., average qualities ; common 
wire rods, 5l. ; rods of guaranteed temper, 7/. 10s. ; basic 
common rods, 5l.; dead soft rods, 6/. 10s.; high carbon 
rods, 7/. 103. ; common spring steel, 5/. to 6/. ; guaranteed 
qualities, 7/. to 87. 


Yorkshire Coal Trade,—Business continues to improve. 
The collieries are working nearly six days per week in the 
southern and eastern portions of the coalfield, and, 
although there is still room for improvement in the 
Methley and Normanton districts, trade is much better 
even there than it bas been for the past 12 months. 
The strike at Rylands Main Colliery has termi- 
nated, after a very long struggle, in the miners 
obtaining employment on the terms on which they came 
out. The southern markets are absorbing greater quan- 
tities of house coal than formerly, and the severe weather 
has had a beneficial influence all round. There is very 
little difficulty in obtaining the advanced quotations 
which came into operation early in Octobsr. Steam coal 
finds a steady market, and the Humber ports continue to 
take a large tonnage from this district) for purposes of 
export. The increase in freights is likely to help the 
Yerkehire pits as against those to the north. Manufac- 
turers’ coal is in good demand, and coke sells freely. 
Quotations: Silkstones, from 7s. 6d. to 93. 6d.; Barnsle 
house coal, 7a. 6d. to 8s. 9d.; Barnsley steam coal, 6s, 6d. 
to 7s. 3d.; gas coal, 63. to 7s, 3d.; manufacturers’ sorts, 
from 4s. to 53, 6d. for best ; coke, from 8s, 6d. to 12s. 6d., 
according to quality. 





NOTES FROM THE NORTH. 

Giascow, Wednesday. 

Glasgow Pig-Iron Market,—A quicter tone ruled in the 
Glasgow pig-iron warrant marked last Thursday fore- 
noon, when the sales reached a total of about 25,000 tons. 
Operators were disposed to take a rest, and wait the 
course of events in the United States. Prices declined 
all round 1d. to 2d. per ton. In the afternoon prices had 
a sharp drop in consequence of an absence of fresh public 
buying orders, and on fears that the Silverites might be 
successful in the American Presidential election. The 
‘bears ” took the opportunity to hammer prices down, 
and in the absence of much support were successful in 
getting values down considerably. Compared with the 
highest prices realised on Wednesday, Scotch iron dropped 
11d. per ton, and other sorts smaller amounts. About 30,000 
tons of iron changed hands. The closing settlement prices 
were—Scotch iron, 47s. 9d. per ton ; Cleveland, 39s. 74d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 493. 744. and 47s. 94. per ton. Business was quiet 
on Friday forenoon. Not more than 30,000 tons of iron 
were dealt in, and, despite the dulness, Scotch only fell 
4d. per ton. In the afternoon the market was active, 
and cn strong buying setting in again, prices had a very 
smart rally, practically the whole of Thursday’s losses 
being recovered. Oa the day S2otch iron advanced 64d. 
per ton, Cleveland 4d., and Cumberland hematite iron 
54, Some 55 000 tons were reported as having changed 
hande, and the respective sett‘ement prices were 483, 3d., 
403., 50e., and 48s. per ton. Contrary to expectations, 
the pig-icon market was flat in tone on Monday 
forenoon. The opening was good enough, but after the 
first few transactions operators appeared satisfied, and 
prices slipped away. Scotch iron gave way 34d. 
per ton, and other sorts smaller amounts. There 
was a turnover of about 15,000 tons. At the after- 
noon market the tone was harder. About 20,000 tons of 
iron were dealt in, and Scotch and hematite iron both 
rallied 1d. per ton. The settlement prices at the close of 
the market were, respectively, 48s., 393. 104d., 50s., and 
47s. 10d. per ton. A moderate amount of business was 
done in the warrant market on Tuesday forenoon, some 


‘and are likely to go higher. 








25,000 tons changing hands, and prices were firmer, 1d. 
of advance all round being obtained. In the afternoon 
the tone was off, operators rather holding in view 
of the Presidential election. Compared with the rates 
current in the forenoon, prices declined from 14d. 
to 3d. per ton. The sales reached about 30,000 tons, 
and the closing settlement prices were 48s., 39s. 104d., 
493. 10}d., and 47s. per ton, respectively. There was a 
very active market this forenoon, chiefly owing to the 
result of the American election. One line for 12,000 tons 
of iron was closed. Prices were strong and advanced 
3d. to 64d. per ton, the sales amounting to 40,000 tons. 
The market was even stronger and more active in the 
afternoon, when 50,000 tons of iron were dealt in, and 
the closing settlement prices were 483. 6d., 403. 3d., 
503. 6d., and 48s. 44d. per ton, respectively. The follow- 
ing are the current rates for several No. 1 special brands 
of makers’ iron: Clyde, 503 per ton; Gartsherrie, 
Summerlee, and Calder, 51s. ; Coltness, 52s, 6d.—the fore- 
going shipped at Glasgow ; Glengarnock (shipped at Ard- 
rossan), 50s. 6d. ; Shotts (shipped at Leith), 52s. ; Carron 
pew at Grangemouth), 52s. 9d. per ton. The number 
of blast-furnaces in actual operation in Scotland stands at 
75 this week, as compared with 78 at this time last year. 
In Messrs. Connal and Co.’s public warrant stores the stock 
of pig iron yesterday afternoon amounted to 363,324 tons, 
against 363,349 tons yesterday week, thus showing a re- 
duction for the past week amounting to 25 tons. 


Finished Iron and Steel.—The reports of the home 
trade show that the demand is still increasing, particu- 
larly for steel. Finished iron is firmer, with a good 
steady demand in all directions. There has been a marked 
improvement in the demand for steel owing to the very 
extensive shipbuilding orders that have recently been 
placed on the Clyde. Prices have advanced considerably, 
Ship-plates were booked on 
Monday at 5/. 12s. 6d. per ton, less 5 per cent., being an ad- 
vance of 2s. 6d. per ton from the price at which ordera were 
placed last Thursday. Angle bars were then quoted at 
5/. 5s. per ton, and round, square, and flat bars at 6/. per 
ton. These prices were all advances on the week. Ib is 
reported that Messrs. P. and W. Maclellan, Limited, 
Glasgow, have just booked a large bridge-building con- 
tract for the Indian State Railways, the order for the 
steel required going to the Calderbank Stee! and Coal 
Company. 

Sulphate of Ammonia—This commodity eeems to have 
gone on the upward tack so far as prices are concerned. 
The report for yesterday spoke of the market as being 
very firm, the current quotation having advanced to 
71. 7s. 6d. per ton buyers. That price was again paid this 
afternoon, and forward business has been done at 8I. 
per ton, 


Glasgow Copper Market.—On Thursday forenoon the 
sales of copper amounted to 100 tons, and the price gave 
way 7s. 6d. per ton. In the afternoon 50 tons were sold. 
One lot (25 tons) was sold on Friday forenoon, when the 
price oy wee other 2s, 6d. per ton. A similar quantity 
changed hands in the afternoon, and prices had a smart 
rally of 6s. 3d. per ton. At the forenoon market on 
Monday 50 tons were dealt in, and again the price 
advanced 6s. 3d. per ton, while in the afternoon an 
advance of 3s. 9d. per ton was made, and a similar 
quantity of the metal changed hands. The price de- 
clined 1s. 3d. per ton yesterday forenoon, when a lot of 
25 tons was sold, but prices finished unchanged in the 
afternoon, and the sales amounted to 50 tons. Yesterday's 
closing prices were 48/. 5s. per ton cash buyers, and 
481. 17s. 6d. three months. The market was animated 
this forenoon, when 200 tons changed hands, and a rise of 
15a. per ton was recorded. In the afternoon a drop of 5s. 
took place on the sale of 150 tons. 


The Crisis in the Iron and Steel Trades.—A conference 
of Scottish iron and steel trade manufacturers and repre- 
sentatives of the workmen was held in Glasgow last 
Thursday, for the consideration of the wages question. 
The meeting lasted from four o’clock until six. After 
considerable discussion, the employers’ representatives 
agreed to recommend to their constituents the following 
proposal, which the representatives of the workmen also 
undertook to recommend to their constituents, viz.: ‘* If 
the prices of rounds, squares, flats, angles, tees, hoops, 
and rods of all qualities, not including strips or sheets, 
delivered in the months of July and August last, should, 
after deducting discount and cost of delivery, be 4/. 17s. 6d. 
or more, we concede 24 per cent. advance, and a further 
advance of 24 per cent. for each 5s. above 4/. 17s. 6d. 
Also that the books of the firms named below be examined 
to ascertain the prices, and that it be left to the chair- 
man, Mr. Riley, and Mr. Cronin to appoint an accoun- 
tant.” The firms mentioned are cheered, Globe, 
Etna, Stenton, Shieldmuir, Dalziel, Phoenix, Clifton, 
Waverley, Rochsolloch, Dundyvan, Coatbridge, North 
British, Crown, Muirkirk. Mr. Cronin signed the agree- 
ment on behalf of the men. 


Clyde Shipbuilding Trade: Launches in October.— 
Daring last month there were launched from Clyde ship- 
building yards some 21 new vessels, of a total of 34,321 
tons. One of them was a warship, the Diadem, 11,000 tons, 
built for the British Admiralty by the Fairfield Ship- 
building and Engineering Company. There were also 
in the output for the month 19 steamers and one sailing 
vessel. The following are a few of the steamers: The 
Kanagawa Maru, 6000 tons, built by Messrs. D. and W. 
Henderson and Co., for a company of shipowners 
at Tokio, Japan; the Gurgana, 3700 tons, built for 
Messrs. Caw, Prentice, Clapperton, and Co., Glasgow, 
by Messrs. Barclay, Curle, and Co., Whiteinch ; the 
Devona, 3500 tonsa, built by Messrs. Connell and Co., for 
a Dundee firm ; the Paris, a dle steamer, built for the 
Messageries Fluviales del Plata, of Monte Video, by 











Messrs. A. and J. Inglis, The sailing vessel in the 
month’s launches was the Willscott, 1980 tons, built for 
Messrs. Hickie, Bowman, and Co., London, by Measrs, 
William Hamilton and Co., Port Glasgow. Five of the 
steamers in the output were trawlers, each of 160 tons, 
built Dyed a Grimsby firm by Messrs. Mackie and Thom. 
son, Govan. 


More Shipbuilding Contracts.—The past week has seen 
@ continuation of the boom in shipbuilding, quite 
number of additional orders for new vessels having been 
placed. Messrs, William Hamilton and Co., Port Glas. 
gow, have secured an order for a -masted 
ship of 3600 tons deadweight cep capacity.—For a 
London firm, Messrs. A. Rodger and Co., Port Glasgow, 
have contracted to build two steel screw steamers, each 
of 4200 tons carrying capacity.—Mesars. William Danny 
and Brothers, Dumbarton, have booked an order from 
Messrs. Patrick Henderson and Co., Glasgow, for a cargo 
steamer of about 4500 tons for their Rangoon trade.— Messrs, 
Dawson Brothers, Glasgow, have placed an order with a 
Port Glasgow firm for a steel screw steamer of 162 ft. keel, 
and to be fitted with triple-expansion engines. The same 
firm have several others to place.—Messrs, A. Stephen and 
Son, Linthouse, have booked an order for three large cargo- 
carrying steamers.—Orders have been placed with Messrs, 
Mackie and Thomson for other 12 steam trawlers for east 
coast owners.—Messrs. Ramage and Ferguson, Leith, 
have booked orders for four steam yachts and for one 
cargo steamer for Mr. Salvesen, Grangemouth.—Messrs, 
Hall, Russell, and Co., Aberdeen, have secured an order 
from Messrs. Rennie and Son, Aberdeen and London, to 
build a steamer of 3000 tons gross, 321 ft. in length, for 
the Natal trade. 


Bo'ness Water Scheme.—Messrs. Leslie and Reid, civil 
engineers, Edinburgh, have been appointed engineers for 
@ new water supply scheme for the town of Bo'ness. The 
works are estimated to cost 12,000/. 


Burntisland Dock Extension.—At the Harbour Board 
meeting at Burntieland, held last Thursday, the railway 
and burgh members were all present except Mr. Wemyss, 
and Provost Wilson presided. A letter was read from 
the general manager of the North British Railway Com- 
pany, intimating that the directors had come to an 
arrangement with the Fife coalowners, undertaking to 
have the new dock works let to contractors by the end of 
January, and, if possible, the works began in the month 
of April. The engineers, Messrs. Meik, and the resident 
engineer, Mr. Henderson, who have completed a survey 
of the site of the dock, were instructed to ge) ready 
detailed plans against next meeting of the board. Their 
attention was drawn to providing quay walls of sufficient 
length to accommodate steamers of 3000 and 4000 tons. 


Cost of the Highland Railway Company's New Lines,— 
During the past half-year a sum of 50,0007. was spent on 
the construction of the Aviemore line, and 30,000/. on the 
Kyle extension works. Ib is estimated that the Avie- 
more line will yet require 125,000/. for its completion, and 
the Kyle extension 60,0007. 


sailing 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
pretty large attendance on ’Change, the market was 
cheerful in tone, and inquiries were reported very 
numerous. As a matter of fact, however, the amount 
of business actually done was not very large. In the 
absence of the ironmaaters’ returns, which we have been 
accustomed to receive and comment upon for many 

ears, it was difficult to » 4 how makers’ stocks stood. 

ome people estimated that they must have been 
reduced during October by between 20,000 tons and 
30,000 tons, whilst others opined that 10,009 tons to 
15,000 tons was more likely. Producers of pig iron 
stated that they were well off for orders, and several of 
them were not disposed to enter into new contracts at 
market rates, believing that by waiting a little while 
they are likely to do business on better terms than are 
now obtainable. One or two lots of No. 3 g m.b. Cleve- 
land pig iron were said to have been bought from 
merchants at 393. 104d. for prompt f.o.b. delivery, and 
we did not hear of any business done below that figure 
though some buyers endeavoured to purchase at 3%. 9d. 
Makers would not quote No. 3 at less than 407. No.1 
Cleveland wre which was said to be scwrc3, was put 
at 41s, 6d. 0. 4 eon: | was 393., grey forge 3383, and 
white 37s. Middlesbrough warrants opened at 39:. 11d., 
and closed 393. 10d. cash buyers. East coast hematite 
pig iron varied a good deal in price, and sellers, a3 & rule, 
were not very anxious to do business. From 45s. to 
48s, 6d. was quoted for early delivery of Nos. 1, 2, 
and 3. Thoug —— have fallen, foreiga ore was not 
much cheaper, merchants being very reluctant to reduce 
quotations. Rubio was put at 14s. 9d. ex-ship Tees, and 
up to 15s. was also named, notwithstanding that a freight 
Bilbao-Middlesbrough was reported to have been fixed 


at 63, 6d., whereas a week ago the freight was 5s. 
To-day quotations for makers’ iron were ve’ re 
val 


hardly altered. Middlesbrough warrants 
403, 2d., which was the closing cash price of buyers. 


Manufactured Iron and Steel.—In all branches of the 
manufactured iron and steel trades there is very con- 
siderable activity, and though prices alter very slowly, 
they are — in the right direction. The improve- 
ment in shipbuilding has, as might be expected, caused 4 
stiffness in plates and angles. Bar makers are firm in 
their quotations, and rail producers also adhere strongly 
to the rates last named. The following are the marked 
quotations, and it would be very difficult to place orders 
at anything beneath them: Common iron bars, 5l. 5s. ; 
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iron ship-plates, 57. 2s. 6d. to 5/. 5s. ; iron ship-angles, 
BL 3 . | hip-plates, 51. 10s. ; and steel ship-angles, 
5l. 7s. 6d.—all less the usual 24 per cent. diecount for 
cash. Heavy sections of steel rails are fully 4/. 10s. ; 
and light mt are about 5/. 2s. 6d.—both net at works. 


The Coal and Coke Trades.—Bunker coal is firmer, and 
the demand seems larger; prices vary greatly at the 
different collieries. Gas coal stiff. Coke keeps in ex- 
cellent request, and prices are well maintained. About 
13s. 6d. is the price for good blast-furnace coke delivered 


here. 

Cleveland Miners’ Wages.—The improved state of trade 
in the Teesside district, and the prospects of its con- 
tinuing, have led the Cleveland ironstone miners to send 
in an application for an advance of wages. The matter 
has this week been discussed by the mineowners and 
the men’s representatives, and the following is the 
official report of the meeting communicated to the press 
by the mineowners’ secretary: ‘‘An application having 
been addressed by the men to the Cleveland mine- 
owners seeking an advance in wages on the ground of 
the recent improvement in the iron trade, an interview 
took place ab the mineowners’ offices, Middlesbrough, 
today (Monday). The mineowners intimated that the 
application was premature, the prices of iron being 
pa 1s. per ton less for the past year than was 
anticipated when the advance of 3? per cent. was given 
in November, 1895. If trade continued to improve the 
mineowners would look at the thing fairly on the men 
coming again at the beginning of the new year.” 





NOTES FROM THE SOUTH-WEST. 

Cardif.—Shipments of steam coal ara expected to be 
considerable up to the close of the year. The best descrip- 
tions have made 93. 9d. to 10s. per ton, while secondary 
qualities have brought 93. to 93. 3d. per ton. Colder 
weather has increased the demand for household coal, and 
contracts for deliveries during the winter months have 
been concluded at fairly good prices; No. 3 Rhondda 
large has made 10s. to 10s. 3d. per ton. There has been 
no falling off in the demand for coke; foundry qualities 
have made 17s. to 17s. 6d. per ton, while furnace ditto 
have been quoted at 16s. to 16s, 6d. perton. Spanish iron 
ore has been tending upwards; the best rubio has made 
14s. to 143. 3d. per ton. The manufactured iron and steel 
works have displayed considerable activity, steel rails 
having continued in good demand. 


Teignmouth.—At a meeting of the Teignmouth District 
Council on Tuesday, Mr. O. Jones, surveyor, submitted 
a detailed reporb on improvements to the water works, 
and the council agreed to apply to the Local Govern- 
ment Board for leave to borrow 7000/. for carrying out his 
suggestions. The scheme comprises thorough repair of 
the Hazeldown and Landscore reservoirs. In connection 
with the high level mains, the rising main is to be discon- 
tinued from Exeter-road and Buckeridge-road, and 
the mains extended so as to carry water direct into the 
reservoir. New mains are to be laid in Buckeridge and 
New roads. Duplicate 4-in. water meters are to be fixed 
in Buckeridge-road near New-road, so as to register the 
consumption in the high levels. To control waste it is 
proposed to fix three 4-in. Deacon meters on by-passes ; 
and lay a new main in Ferndale-road. 


Welsh Coal Contracts.—The Royal Mail Steam Packet 
Company, Limited, is stated to have concluded contracts 
for the supply of between 130,000 and 150,000 tons of best 
Welsh steam coal for bunkering its steamers over 1897. 


Llanelly.—New steel works for Llanelly are being 
ushed forward with vigour. The contracts are now 

ing placed. The engines are to be supplied by Messrs. 
Richard Nevill, Limited, of the Wern Iron Works, 
while the castings will come from Messrs. Thomas and 
Clement, New Dock. 


Tredegar.—The directors of the Tredegar Iron Com- 
ny have decided to relight two of the company’s largest 
last-furnaces at Tredegar for the manufacture of pig iron. 
These furnaces have been closed in conjunction with the 
steel and iron works for four years. 


The “ Sturgeon.”—The Sturgeon, the first of the tor- 
pedo-boat destroyers to be tried after the substitution of 
steel for copper tubes, has made a two hours’ trial in the 
Solent and realised 3550 horse- power against 3672 
achieved on her official trials. For half an hour she was 
kept at 3700 horse-power, and a run on the measured mile 
in Stokes Bay showed that she could steam at the rate of 
223 knots per hour, 





MISCELLANEA. 


Etxcrric traction is to replace steam on the Upper 
Silesian railways, which form a narrow-gauge system 
some 20 miles long. ‘The work is to be done by the 
Electricitiits Gesellschaft, Felix Singer and Co., Berlin, 
8.W., who are to supply some 120 Walker electro-motors 
with the usual accessories, 


The traftic receipts for the week ending October 25 on 
33 of the principal lines of the United Kingdom amounted 
to 1,592,7937., which was earned on 18,8794 miles. For the 
co nding week in 1895 the receipts of the same lines 
amounted to 1,551,744/., with 18,740} miles open. There 
Was thus an increase of 41,0497, in the receipts, and an 
increase of 189} in the mileage, 


‘The Bechuanaland Railway has been finished for a 
distance of 162 miles beyond Mafeking, and earthworks 
are in progress to a distance of 230 miles. It is hoped 
that 220 miles will be finished by the end of the year. 
The difficulties are enormous, owing to the drought. 
The engineers are conveying 25,000 gallons of water daily 
from Mafeking for the use of the engines and men. 





Judgment has just been given in the action brought by 
Mr. James Hay against the South African Gold Recovery 
Company to decide whether the patent rights of the com- 
pany in the Macarthur-Forrest gold extraction process, 
—. known as the cyanide process, are valid in 

outh Africa. Ths decision is in favour of the plaintiff, 
with costs. Patents 47 and 74 are set aside, on the ground 
of want of novelty. 


The Oceanic Steam Navigation Company (White Star 
Line) being desirous of promoting the establishment, as 
far as may be practicable, of a system of life assurance 
and superannuation for the benetit of the officers in its 
fleet, has made an arrangement with one of the large in- 
surance companies whereby special facilities will be 
afforded for effecting such insurances; and, with the 
view of assisting towards this object, has determined to 
contribute annually an amount equal to one-third of the 
premiums paid by its officers. 


A valuable addition has now bsen made to the Navy 
by the completion on Saturday, at Chatham, of the first- 
class battleship Victorious. The vessel, which has-a 
displacement of 14,900 tons, is fitted with engines of 
12,000 horse-power under forced draught, which will 
propel her at a speed of 17.5 knots, the speed under 
natural draught being 1 knotless. She carries four 12-in. 
breechloading guns, and twelve 6-in. and 30 smaller 
quick-firing guns. The total cost of the ship has been 
ne 870,000/., excluding the armament and ordnance 
stores, 


In connection with the Convention of the American 
Street Railway Association at Sv. Louis on the 20th to the 
23rd ult., the proprietors of the New York Street Railway 
Journal have issued a souvenir number which probably 
marksa record in illustrated technical journalism. Thecopy 
in question consists of 350 pages printed on highly calen- 
dered woodcut paper, and is most profusely illustrated, 
many of the engravings being printed in coloured inks. 
Very full particulars are given of the construction and 
management of the tramlines in St. Louis, together with 
much information of a — character concerning that 
city. Other articles deal with the meetings of State 
street railway associations and with the present develop- 
ment and financial standing of street lines in the States. 


The London County Council on Tuesday had again 
under consideration the report of the Highways Com- 
mittee, recommending the purchase by agreement 
of the North Metropolitan and London Sbreet 
Tramways within the county of London at a total 
price of 675,0002. The Finance Committee reported 
that the offer of the tramway company was not 
sufficiently advantageous to the Council, financiall: 
speaking, to justify them in endorsing it as it stood. 
Mr. Westacott, chairman of the committee, moved the 
adoption of the recommendation of purchase. Mr, 
Benn moved that the report be referred back with an 
instruction to decline the offer of the companies and to 
proceed forthwith to establish the legal rights of the 
Council. After a long discussion, the amendment was 
rejected by 60 to 48 votes, and the matter was adjourned 
for a fortnight. 


An interesting return has been compiled in the Indian 
Statistical Bureau regarding the coal production. In 
1883 the outturn was just under 1,320,000 tons, and some 
23,000 persons were engaged in the pits, each producing 
about 57 tons in a year. Over 4,396,000 tons, of the value 
of nearly 146 lakhs, was the high production reached in 
1895-6, some 58,000 workers being employed. Thus in 
ten yeara the output has been trebled. India still receives 
a large quantity of coal from Europe, but the trade is 
rather stagnant. The largest imports were in 1887, when 
886,600 tons were received ; the lowest in 1893, when the 
quantity was 591,000 tons. In 1894-it rose to over 
848,000 tons, but last year it declined to 787,000 tons. 
As to the exports, the increase has been very slow 
compared with the greater outturn. In 1889 it reached 
40,000 tons; in 1891 it fell away to lees than 5400; in 
1893 and 1894 it rose to over 52,000, and last year it 
exceeded 81,000 tons. The quantity remaining for con- 
sumption in the country in 1895 was over 5,100,000 tons, 
and this gives only .02 of a ton per head of the popula- 
tion: the yearly average hitherto has been .01. 


Me. Donnelly, British Acting Consul at New Orleans, 
has prepared an interesting statistical report on the 
foreign trade of the United States for the year ending 
June last from the publications of the Washington Bureau 
of Statistics. The total value of the export trade during 
the year in question was 181,980,665/., and of the imports 
160,764,820. Of the latter amount 76,241,572/. was the 
value of the non-dutiable imports. Of these amounts 
Great Britain and her possessions sent 53,356,893/. of im- 
ports and took exports to the value of 105,143,288/. Of 
all countries trading with the United States the United 
Kingdom is by far the most important. It sent goods to 
the value of 35,043,876/. and took 86,633,575/. worth last 


year. Germany came next with 19,431,060/, and 20,195,850/. | M. 


respectively ; France takes the third place and Canada the 
fourth in the total trade. In imports to the United States 
the order is: United Kingdom, Germany. Brazil, France, 
Cuba, Canada, Japan, &c. ; in exports: United Kingdom, 
Germany, Canada, France, Holland, Belgium, Italy, &c. 


Of imports sugar takes the first place in order of import- | C. 


ance with 18,395,820/., then coffee 17,482,550/., wool and 
its manufactures, silk goods, chemicals, cotton goods, 
hides and skins, &c. In exports cotton takes the first 
place with 39,186,870/., then breadstuffs with 29,145,170/. 
then provisions 27,114,120/., followed in order by miner: 

oil, animals, iron and its manufactures. w and its 
manufactures, tobacco, copper, leather, &c. The year’s 
trade shows an increase of nearly ten millions sterling in 
the value of imports, and nesrly 154 millions in that of 





exports, over the preceding year; while for the same 
period the exports to the United Kingdom in by 
24 and the imports from by nearly four millions sterling. 

he trade of the whole British — with the United 
Sbates increased by more than 12 millions sterling. 


The Postmaster-General of the United States has made 
a return of the average time occupied by each Atlantic 
liner in the transit of the mails from the New York Post 
Office to the General Post Office in London. During the 
es fiscal year the times and the principal ships are as 
ollows : 


Voyages. Hours, 

Lucania (C.) 11 average 157.1 vid Queenstown. 
Campania 

(C.) ree >) Seen & “- 
St.Louis(A ) 13 » 168.6 ,, Southampton. 
Etruria (C.) 12 » 1695 ,, Queenstown. 
St. Paul(A) 10 » 1697 ,, Southampton. 
Teutonic 

(Wie) .... 38 ss 1702 ,, Queenstown. 
Farst _—Bis- 

marck (H.A.) 7 » 170.3 ,, Southampton. 
New York 

(A.) sen a) 37a = 
Majestic 

(W.S.) ... 12 » 1736 ,, Queenstowa. 
Umbria (C.) 13 ae 3 = 
Normannia 

(ee se 7 » 1747  ,, Southampton. 
Columbia 

2 3 eee a WEE ” 
Augusta Vic- 

toria(H.A) 7 4, 1781 4, m 
Paris(A.) . 12 a Wa ss “ 


Lahn (N.G) 12 , 183 1 


C. means Cunard, A A -nericaa, W.S. White Star, 
H.A. Hamburg-American, N.G. North German Lloyd. 


The Hamburg-American boats do not run in the winter 
months, so that their average is doubtless higher than it 
might otherwise be. The best mean from New York to 
Paris is 186 3 hours by La Touraine., 








AMERICAN RalLRoaD TRAFFIC.—The length of railroad 
worked in the United States last year was 179,162 miles, 
as compared with 176,229 miles in 1894. The gross 
revenue acquired last year was 218,627,921/., as compared 
with 213,528,7027. in 1894. The net revenue last year 
was 64,639,491/., as compared with 63,551,2797. in 1894/, 





ANOTHER Licut Rattway.—Oa Saturday an important 
meeting of landowners and others was held at Hawkshead, 
under the presidency of Dr. Allan, to hear reports from 
representatives of the district through which it is proposed 
to run a light railway from Hawkshead to a junction with 
the Lakeside branch of the Furness Railway. The reports 
received were generally to the effect that the landlords and 
inhabitants of the locality were strongly in favour of the 
proposed line, as it would not only open up a beautiful 
district to tourists, but would also be of great benefit to 
agriculture. Reports were also read from engineers esti- 
mating the cost of constructing the proposed line at from 
7801. to 15002. per mile. A committee was appointed to 
wait upon the directors of the Furness Railway for the 
purpose of ascertaining ab what point a junction could be 
most conveniently effected with that system. 





NorTincHaM AND MANCHESTER RaAlLWay.—The pro- 
moters of a projected line from Nottingham to Man- 
chester appear to mean business. According to present 
arrangements, the line is to commence in Canal street, or 
in the neighbourhood of Castle Rock, Nottingham ; and it 
is then to cross the canal and traverse the King’s 
Meadows. The Midland branch to Mansfield will have 
to be bridged over, and the line will then run to Beeston 
and Bramcote, and to the north of Stapleford, until 
Stanton-by-Dale is reached. From the latter place the 
route is through the vale of Stanley to Breadsall; and 
having crossed the Midland main line, the new metals 
are to pass via Ashbourne to Leek, from Leek to Macoles- 
field, and from Macclesfield to Manchester. The whole 
distance has been surveyed, and it is not thought that 
there will be much opposition from local landowners, 
The project is a London scheme; it has, of course, to 
= many perils before it becomes an accomplished 
act, 





Tue INsTITUTION OF Crvit EncingERs.—The ae 
medals and premiums were presented at the meeting hel 
on Tuesday last, November 3: Telford medals and pre- 
miums to H. Riall Sankey, late Captain R.E., Profersor 
J. A. Ewing, F.R.S., MM. Inst. C.E., J. O. Arnold, 
G. H. Hill, M. Inst. C.E., and F. E. Duckham, M. Inst. 
C.E ; Telford medal and Manby premium to the Hon. 
R. C. Parsons, M.A., M. Inst., C.E.; Watt medals and 
Telford premiums to Jeremiah Head, E. L. Corthell 
.A., D. Sc., MM. Inst. C.E., and C. F. Jenkin, B.A., 
Assoc. M. Inst. C.E ; ante Stevenson medals and 
Telford premiums to G. F. Deacon, W. Adams, and 
W. F. Pettigrew, MM. Inst. C E.; Telford premiums to 
John Dewrance, Assoc. M. Inst. C.E. and A. F. Bruce, 
M. Inst. C.E ; Manby premiums to B. Donkin, M. Inst. 
E., and Alan Brebner, B.A., Assoc. M. Inst. C.E.; 
Crampton prizes to Hammereley Heenan, M. Inst. C.E., 
W. Gilbert, Wh. Sc., Assoc. M. Inst, C.E,, T. Wright- 
son, M. Inst. C.E., H. F. Parshall, Assoo. M. Inst. 

.E., and D. T. Jarintzoff, Imperial Russian Navy, 

ssoc. Inst. C.E.; Trevithick miums to A, W. 
Szlumper and C. A. Rowlandson, MM. Inat. C.E.; and 
Miller a to W. O. Leitch, Jun., A. 8. Butterworth, 
E. 8. McDonald, 8S. Thow, J. Scott, J, Andrew, and 
M., de. Ville, Studs. Inst. CE. 
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NOTICES OF MEETINGS. 


THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, November 10, 
at 8 p.m , papers to be read with a view to discussion: 1. ‘“‘ The 
Tower Bridge: Superstructure,” by Mr. G. Cruttwell, M. Inst. 
C.E. 2. ‘* The Machinery of the Tower Bridge,” by Mr. Sam, G. 
Homfray, M. lost. C.E. 

Tue INSTITOTION OF ELECTRICAL ENGINBERS.—Thursday, Novem- 
ber 12, at 8 p.m., at the Institution of Civil Engineers, the fol- 
lowing paper will be read: ‘‘ Telephone Trunk Lines,” by Mr. 
John Gavey, Member. 

PuysicaL Society oF LonpDoN.—Friday, November 13, at the 
Rooms of the Chemical Socie«y, Burlington House, at 5 p.m. 
1. ‘*Oa Réntgen Rays,” by Professor Threlfall and Mr. Pollock. 
2, ‘* The Absorption of Electric Waves along Wires by a Terminal 
Bridge,” by Dr. Barton and Mr. Bryan. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

Wedneeday, November 11, at 7.40 p.m., in the Lecture Hall of 





NOTICE TO AMERICAN SUBSORIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JoHNsON, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wingy, 53, East 10th-street, New York, 
and Mr. H. V. Houmgs, 44, Lakeside Building, Chicago. The 
prices of Subscription (payable in advance) for one year are : For 
thin (foreign) paper edition, ll. 168. ; for thick (ordinary) 
paper edition, 21. Os. 6d., or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 
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The e for advertisements is three shillings for the first four 

lines or under, and eightpence for each additional line. The line 

averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot 

guaranteed. Terms for displayed advertisements on the 


the Sunderland Literary Society, Fawcett-street, Sunderland. 
The discussion on Mr. J. F. Walliker’s paper on ‘‘ Notes on the 
Maintenance and Repairs of Marine Boilers ” (see page 223, vol. xii., 
of Transactions) will be resumed. The discussion on Mr. J. R. 
Fothergill’s paper on ‘Marine Boilers in reference to Efficiency 
of Combustion and Higher Steam Pressures” (see page 235, 
vol. xii., of Ti tions) will be d. A paper on ‘‘ Water 
Gauges for High-Pressure Steam Boilers,” by Mr. T. C. Billetop. 

LIVERPOOL ENGINEERING Society.—Wednesday, November 11, 
at the Royal Institution, Colquitt-street, at 8 o’clock, when a 
paper will be read by Mr. Ernest S. Wilcox, M. Inst. C.E., en- 
titled, ‘‘ Some Notes on Railway Construction.” 


ENGINEERING. 


FRIDAY, NOVEMBER 6, 1896. 

















and on the inside pane may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later thav 
5p.m.on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after - 
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TECHNICAL EDUCATION. 

WE published in our issues of September 25, and 
October 9, letters by Mr. Wells, the principal of one 
of the large London polytechnics, in which the views 
expressed in our article of September 11, on the 
subject of technical education, were sharply criti- 
cised. Inone ortwo instances Mr. Wells has, how- 
ever, misrepresented our views, whilst throughout 
he has totally misunderstood them. Were this 
otherwise, he would hardly have boasted that some 
of the polytechnics were as well equipped in the 
matter of workshops and laboratories as many 
of the university colleges. This state of things was 
exactly what we complained of. Instead of con- 
centrating the available funds on a few first-class 
institutions, officered with men of the first rank, 
every other parish seems to have its own poly- 
technic, erected and equipped at a cost of many 
thousands of pounds, in which it appears from Mr. 
Wells’ account that the fitter gets a smattering of 
patternmaking, and the engine-driver of engine 
testing. In fact, Mr. Wells’ first communication is 
of great value in showing, by his statement of the 
work done at these institutions, how exceedingly 
well based were our criticisms. We are not, and 
never have been, opposed to giving artisans an 
opportunity of gaining some elementary knowledge 
ot the principles underlying their work, and have 
always been strong advocates of the establishment 
of evening classes to this end. Further, if the 
requisite funds are available, there is no harm 
in letting the men amuse themselves in off 
hours by making engine tests, or in experi- 
ments with a 10 or 50 ton testing machine. A 
fitter may, moreover, be interested in doing a 
little machine work, just as many City merchants 
and others with a taste for mechanics have a private 
workshop at their residences. The recreation thus 
afforded the men is perfectly innocent and even 
praiseworthy, but we do object to funds being 
applied for to maintain polytechnics affording 
facilities of this nature, under the plea that technical 
education is necessary for the benefit of the in- 
dustries of the country. 

The evening classes at such institutions are, no 
doubt, good of their kind, and are useful in per- 
mitting the exceptional men to climb to some- 
thing higher, but from the utilitarian point of 
view, which has been taken by us all along, 
500,000/. capital and 120,000/. per annum for 
maintenance seems a large sum to expend in pro- 
viding elementary technical instruction in a few 
evening classes, which, so far as their intrinsic 
value to the industries of the country is con- 
cerned, might just as well be held in the different 
board schools. In fact, though we have had occa- 
sion to find fault with the examinations in steam and 
applied mechanics of the Science and Art Depart- 





ment, we have all along recognised on what excep- 
tionally good lines the work has been organised, 
such faults as have existed, and these have been 
serious, being attributable to the individual 
examiners, and not to the system adopted. The 
evening classes held after the day’s work enabled 
apprentices and others to get some acquaintance 
with mathematical principles, and the main facts 
of elementary science. The grants enabled labora- 
tories, quite sufficient for the ends in view, to be 
provided ; whilst, by means of a system of scholar- 
ships, those fitted for more advanced work were 
enabled to pass on to the Royal College of 
Science, or other kindred institutions. The system 
in question was capable of great extension, and, 
properly developed by perfecting the central col- 
leges, giving addition scholarships, and choosing 
competent men as examiners, would have filled 
all real industrial needs for many years to come. 
However, those in power have geen fit to pro- 
ceed on different lines, being perhaps repelled by 
the sobriety of the method, and attracted by the 
glitter and notoriety of the more pretentious 
arrangements which have been so generally adopted. 
We are hardly going too far in maintaining that 
the vast sums provided by Mr. Goschen for the 
advancement of technical education have been 
the subject of a misdirection of funds, since, 
as appears from Mr. Wells’ letter, they have been 
applied in the main in establishing centres of 
harmless recreation for the industrial classes. This 
end is, of course, a perfectly legitimate one in 
itself, but the robbing of Peter to pay Paul has 
never been considered a particularly moral pro- 
ceeding. 

It is hard to conceive what possible advantage it 
can be to the average engine-driver to learn how 
to make an engine test, an operation which in 
practice he would never have the opportunity to 
perform. Similarly it would be absolutely no 
advantage to a firm of machine builders if their 
fitters had acquired some smattering of foundry 
work or patternmaking at a polytehnic. A fitter’s 
business is to ‘‘ fit,” and this he cannot learn at 
a technical school. Some small knowledge of geo- 
metry is no doubt useful to a carpenter or 
‘‘ marker off,” but the classes in which this know- 
ledge is afforded could be thoroughly well taught in 
any board school, after the day’s work is over. If 
those in authority had been wise enough to proceed 
on these lines, large sums of money would have been 
available for equipping a few selected institutions 
in a practically perfect manner, whilst at the same 
time scholarships could, as already pointed out, be 
provided enabling the best students from these even- 
ing schools to proceed to the central colleges. In fact, 
in all trades in which the average workman is not 
called on to design, it is difficult to see how benefit 
to the industry is to be derived from attempting to 
give him a smattering of higher technical know- 
ledge or of alien handicrafts. The man may 
possibly have his field of view widened, and be 
improved thereby, as he would by a university 
course, but we have not been discussing the 
matter from this point of view, which is no doubt a 
very proper one for a mutual improvement society 
to take. But the vast amounts of money spent in 
recent years in this way have been obtained under the 
plea that to meet foreign competition we must have 
technical education. It is, therefore, a perfectly 
fair proceeding to consider if these large sums 
have been expended to the best advantage. In an 
industrial battle of this kind it is the leaders that 
count, and one thousand half-trained medio- 
crities, possibly squabbling amongst themselves 
for the lead, will always fare badly when in con- 
flict with 500 disciplined workmen who know their 
work and can do it, whilst content to leave higher 
matters to a few well-trained chiefs. In fact, 
matters might be put even more strongly, as the 
product of even the better class of technical 
schools is too often an exeedingly bumptious in- 
dividual, who requires a lot of the nonsense knocked 
out of him before he makes either a good subordi- 
nate or a pleasant colleague. The pity of it lies 
in the fact that it is, as often as not, the cleverest 
lad who is most offensive in this way. 

In the nature of the case, no matter how com- 
pletely the polytechnics are equipped, the standard 
must be low, being fixed by the kind of student 
attending. Much of the apparatus supplied is 
accordingly completely wasted so far as any real 
material benefit to the student is concerned. Not 
infrequently the teachers themselves are of limited 
attainments, reckoned either from the theoretical 
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or practical side. Some, for instance, passed a five 
years’ apprenticeship in the shops, and have been 
engaged in nothing but teaching work ever since. 
Such a man, in the nature of things, can only have 
a limited knowledge of ‘practical engineering, and 
though, if properly equipped with mathematical 
tools, he might yet do good and original work in 
such subjects as thermodynamics and higher 
statics, and thus assist practicians, he is, as 
matters stand, too frequently equally deficient 
in this regard, having thus but a smattering 
of either theoretical or practical knowledge. 
Though no doubt perfectly well qualified to teach 
elementary classes, it does nevertheless seem a 
mistake to put such men in charge of expensively 
equipped laboratories. On the other hand, it is true 
that in some of the polytechnics the principal 
officers are men of the highest attainments, but, with 
the student material on which they have to work, 
we question whether they can themselves regard 
their positions as satisfactory from anything but 
the pecuniary point of view. 





THE PROFESSION OF ENGINEERING. 

THE most suggestive part of the presidential ad- 
dress of Mr. Wolfe Barry, C.B., delivered at the In- 
stitution of Civil Engineers last Tuesday evening, was 
probably that in which he entered a strong plea for 
the raising of the status of the profession, and urged 
that candidates for election as students and associate 
members ought to undergo some examination, his 
reason being that there would be the greater 
confidence on the part of the public in employing 
an engineer who was provided with those creden- 
tials which election to the Institution would then 
give. It is well to keep before the engineer the great 
opportunities of his calling, which, as the President 
with characteristic enthusiasm said, requires more 
education, theoretical and practical, and more train- 
ing of the mind, than any other profession. But 
there is great room for difference of opinion as to 
the advantages conferred by entrance only through 
the examination room. The present system, we 
admit, has its defects. The “student” requires 
to show that he has passed certain technical school 
examinations which are not beyond the range of 
the ordinarily intelligent lad; and the associate 
member, like the full member, is admitted on the 
signed recommendation of a proposer and a given 
number of members. The result is that not 
a few, whose competency as engineers is not by 
any means above question, have the privilege 
of such association with the Institution. But 
we are not certain that examination would not 
enable as large a proportion of incapable men to 
find entrance. Cramming is an easy process, and 
although this prejudges the form of examination, 
experience has shown that the ‘‘coach” is, as a 
rule, equal to all the subtle dodges of the ex- 
aminer. 

Mr. Barry himself differentiated between educa- 
tion and instruction and experience, the first 
being a general exercise of the mind which 
brings out the best qualities of the human under- 
standing, and enables it to acquire and assimi- 
late special instruction, and, we would add, to 
glean experience. The multiplicity and diffi- 
culties of the problems set to the engineer, 
and enumerated with quite a literary finish by the 
President, prove clearly that experience is of the 

reatest consequence, not only to insure stability, 
But also to economise a client’s money. This ex- 
perience is being more and more specialised, and the 
scope of any examination necessary to establish its 
existence, if such were possible, would almost 
be without limit. Moreover, as we have said, 
any examination could probably be met by a 
book training, which would be of limited service in 
the field with its ever changing conditions. It 
is true that an examination might prove the 
knowledge of first principles, and such proof is 
sometimes needed, for we have met associate 
members of the Institution who were absolutely 
ignorant of the most elementary statics. There 
might be some advantage, therefore, in an ex- 
amination, but our contention is that under any 
examination system it would be possible to pass in 
men who were without experience, and who had 
only that little learning which in engineering, of 
all professions, is most dangerous. A mere record 


of pupilage, on the other hand, may but mean four 
years spent at the end of a surveying chain. 

Of course an Institution may erect any barrier it 
chooses ; but it is because we regard the one over 





which Mr. Barry so deservedly presides as thoroughly 
representative, that wedemur to the proposed change. 
No examination of itself could add materially to 
the value of the credentials given by the Institu- 
tion, and this being so, this effort to induce the 
public to accept the member or associate member 
as infallible, would be assuming an unwarranted 
responsibility. An attempt to make examination 
compulsory for all engineers was made some years 
ago, and was very properly opposed. The proposal 
now made isin some measure the thin end of the 
wedge. The Institution can scarcely be said to 
exclusively represent the profession, so that any 
tendency to set up its credentials as constituting 
membership of the profession should be discouraged. 
There must, we fear, be incompetent men always 
posing as engineers, just as there are in every pro- 
fession, with or without examinations ; but we are 
glad to note that there is less inclination to employ 
such because their terms are cheap. Public trusts 
are gradually adopting the precaution of studying a 
man’s past work in engineering before employing 
him ; and, after all, the engineer who has a record 
of work, well, expeditiously, and economically done 
is preferable, alike as associate or member of any 
Institution, or of being retained for consulting work 
rather than the man who can talk glibly from his 
remembrance of text-books. 

Danger, therefore, lurks in too much reliance 
being put on the examination paper ; stricter notice 
should be paid to the candidate’s past record, which 
is possible, even although there are 350 applicants 
annually ; but withal we congratulate Mr. Barry 
on the success of his effort towards the improving 
of the status of the engineer. The discussion of 
the subject must be profitable. He is to be 
felicitated, too, on the abundant proof he gave of 
the immense importance of the profession. We 
are not enamoured of retrospective surveys as 
presidential addresses ; but on this occasion there 
was at least justification for such in the fact that 
the Queen has sat upon the throne for a period 
longer than any of her predecessors. Space, how- 
ever, forbids our following Mr. Barry through the 
details of this survey ; yet it is interesting to give 
some of the main points, and that may most con- 
cisely be done in tabular form. It suggests a record 
of which the profession may be proud. 


1837. 1896. 
5 mga pe of kingdom 26 millions 39 millions 
Miles of railways 1000 ;000 
Capital of railways ... 30 millions 1000 millions 
Speed of express trains 43 miles (1847) 60 
Passengers : RY: at millions (1843) 1000 millions 
Goods receipts... ee ‘ aa 44 millions 
Commercial navy of 
British Empire 
(steamers) ... nt 70,000 tons 64 million tons 
To ... 2,333,000 ,, 104 s 
Tonnage of imports 
and exports ... 140 million ~ 700 million 
Coal mined(tons) ... CO» a 
+» per inhabitant ... 2.34 tons 4.73 tons 
Pig iron made (tons)... 3 million 74 million 
am per inhabi- 
tant ... ace - -1 ton .2 ton 
Submarine cables _... << 162,000 miles 
Death rate in London 24.4 195 


_Mr. Barry’s examination of vital statistics sug- 
gested a consideration not only of the wants of 
great urban communities, but of sanitation, and 
as regards London he pointed out that the decreas- 
ing death rate was inconsistent with the idea that 
the Thames water supply was bad or deficient. 
Regarding railways, he had a good word to say of 
third-class passengers, whose number had increased 
from 28 to 90 per cent. of the total. He narrated a 
conversation with the late Sir James Allport, who 
advised and induced the Midland Company to 
really cultivate third-class traffic. Sir James said 
that if he had been a younger man he would have 
endeavoured to carry a tariff of $d. a mile for third- 
class and 1d. a mile for second-class passengers. Mr. 
Barry’s impression was that whatever the rate for 
the third-class may be, the rate for first-class should 
not be double the third-class rate. He pointed 
out the advantage of rapid transit, discouraging 
canals, and encouraging the predominance of steam 
tonnage. Referring to the postal and telegraph 
system, he had something to say against State 
control, which seldom resulted in initiation or 
improvement, and urged that telegraph offices 
should be open for longer hours, and that there 
should be a collection and delivery of letters on 
Sunday in London. He thought there was a 
great future before gas heating, electric traction 
even for railways, motor cars, and water power, 





and deprecated any but the standard gauge for 
light railways, contending that the difference 
in cost—about 8000). for a 20-mile line in g 
hilly district—would be more than compensated 
for by the expense associated with the special 
rolling stock and the breaking of gauge. Con. 
cluding, he had encouraging words to say as to the 
future of the profession, and in felicitous terms 
referred to the resignation from active duties of the 
secretary, Mr. James Forrest, to whom is go 
largely due the splendid success of the Institution 
and the creation of the palatial house where 
members now enjoy such comfort. 





ENGINEERING DEVELOPMENTS IN 
HOKKAIDO. 

So much attention has been given to the develop- 
ment of engineering and manufactures in the chief 
centres of Japan, that the changes which are taking 
place in the outlying parts are apt to be overlooked. 
The Island of Yezo, or, as it is now called, Hokkaido, 
is very rich in mineral and other resources, and 
although at some seasons of the year its climate 
is uninviting on account of the cold, the island 
is certain before long to take a very important 
place among the industrial factors which are chang- 
ing the economic conditions of Japan. Those who 
are connected with the administration of the Hok- 
kaido have felt for some time past that the indus- 
trial developments which are taking place within 
easy reach of Tokio and the possibilities of 
Formosa are absorbing so much attention and 
capital that the claims of the Hokkaido were, toa 
certain extent, being overlooked. These views 
found expression in a recent speech by Mr. Kita- 
gaki, he Vice-Minister of the Colonisation Depart- 
ment, and formerly Chief of the Hokkaido Adminis- 
tration Office, and he urged that, while it was right 
to do all that was possible to develop the industrial 
resources of the south, those of the north should 
not be neglected. 

Yezo, or the Hokkaido, is separated from the 
main island of Japan by the Tsugaru Strait, and 
from Saghalien by the narrow strait of La Perouse. 
In shape it is an irregular triangle, extending 
from longitude 139 deg. 50 min. E. to longi- 
tude 146 deg. E., and from latitude 41 deg. 
30 min. N. to latitude 45 deg. 30 min. N. Its 
most northern point is considerably south of 
Land’s End, but in consequence of its nearness to 
the great continent of Northern Asia, its climate is 
of singular severity. Its area is 35,739 square 
miles, or considerably larger than that of Ireland, 
while its population is very sparse, the latest pub- 
lished figures giving less than 200,000 inhabitants. 
Large parts of its interior are covered by dense 
forests, and its soil is very rich, and capable of 
immense production. The chief wealth of the 
island lies in its coalfields, which are of great 
extent, some of the reports which have been 
published by men who are held as authorities 
in the geological world, showing that they 
far exceed those of Great Britain. For the past 
25 years or so the Government and private 
capitalists have done a good deal to develop 
the resources of the island. Schools have been 
built where they were required, and an agricultural 
college has been established so that the resources 
of the soil may be taken advantage of. Several 
harbours have been formed, and the means of 
communication have been greatly improved. Good 
roads now exist in several parts of the island, and 
considerable progress has been made with railways. 
The first railway in the Hokkaido was that between 
Oteru and ikaieiben, and the growth of Ishikari 
and Otaru with respect to population, commerce, 
agriculture, and banking, gives conclusive evidence 
of the great influence of railways on the work of 
colonisation. It is also attributable to that railway 
that in Sapporo and other places, the materials for 
the manufacture of linen cloth, beer, flour, silk, and 
other things can be procured and brought in sufli- 
cient quantities to the neighbourhood of the fac- 
tories. While Mr. Kitagaki was duly impressed 
with the importance of railways from an industrial 
point, he urged their extension also from military 
considerations. The authorities have already 
framed the following plans of railway building, 
which, when fully carried out, will establish steam 
communication between the opposite shores of the 
island, and bring all important places into touch. 
Part of the scheme has been sanctioned by the 
Imperial Diet, and the following lines are now 10 





process of construction: 1. A branch line from 
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Otaru to Hakodate through Oshamambe and 
Mori, over 146 miles in length. 2. A trunk line 
from Akkeshi and Abashiri eastward from Sora- 
chifuto 352 miles long. Several branch lines are 
to be made in connection with this line, others 
already in existence are to be incorporated in the 
system. 3, A trunk line from Asahigawa to Soya 
180 miles long. 4. A trunk line from Nayoro to 
Abashiri 167 miles long. The estimates for carry- 
ing on the works are to be presented to the 
next Diet. Large projects are also to be pre- 
sented for the development of the harbour accom- 
dation, and it is proposed that the harbours of 
Hakodate, Otaru, Akkeshi, Nemuro, Fukuyama, 
Esashi, Mashike, Soya, Saruma, Abashiri, Kuri- 
roura, and Kawamori are all to be reconstructed. 
It is further intended to start a dockyard at Hako- 
date as soon as the embankment works are com- 
pleted. Taking into account the large natural re- 
resources of the island, Mr. Kitagaki expressed the 
conviction that a bright future awaited it. 





THE INSTITUTION OF MECHANIOAL 
ENGINEERS. 

AN ordinary general meeting of the Institution 
of Mechanical Engineers was held on the evening 
of Wednesday, the 4th inst., and the following 
day, yesterday, the President, Mr. Windsor 
Richards, occupying the chair. 

There were three papers on the agenda for read- 
ing and discussion, the first being a ‘‘ Report of 
the Research Committee on the Value of the Steam 
Jacket,” by Professor T. Hudson Beare and Mr. 
Bryan Donkin. The second was on ‘‘ The Transmis- 
sion of Heat from Surface Condensation through Metal 
Cylinders,” the authors being Lieut.-Col. English 
and Mr. Bryan Donkin. Both of these papers were 
taken on the Wednesday evening. The remaining 
paper was on ‘‘ Breakdowns of Stationary Engines, ” 
the author being Mr. Michael Longridge. This 
paper was read and discussed yesterday evening. 


LocomoTiIvE STEAM JACKETING. 


We shall publish Messra. Beare and Donkin’s 
paper in full at a future date. It gave an account 
of certain experiments made upon an engine of the 
Lancashire and Yorkshire Railway Company, which 
had been put at the disposal of the experimenters 
by Mr. John A. F. Aspinall, the chief mechanical 
engineer of that railway, who, the authors said, had 
given them every assistance. The experiments 
were conducted on the locomotive during its ordi- 
nary train service, and it will be easily understood, 
therefore, that the work was carried out under con- 
siderable difficulty, and that the results arrived at 
were not so complete as would have been the case 
had the work of the engine been subordinated to 
obtaining the experimental data. A description of 
the engine was given in the paper. It was an ordi- 
nary passenger locomotive with inside cylinders, 
having valve chests on the top. The cylinders were 
19 in. in diameter and 26 in. stroke; for pur- 
poses of the experiment they had been bored out 
and fitted with cast-iron liners, thus reducing 
the internal diameter to 17} in., a body jacket of 
§ in. space being thereby provided. The front 
cylinder covers were fitted with external covers, 
the space between the two forming a steam jacket. 
The back covers, however, were imperfectly 
jacketed by fitting over them as close to the actual 
covers as possible an annular wrought-iron ring, 
with an inner and an outer cover, the space between 
the two latter forming a jacket space. The external 
surfaces of the jackets were much exposed and not 
well covered. Four trials were made during the 
regular running from Manchester to York, and 
York to Manchester, a distance of 76} miles. 
Feed water was measured by a meter, indi- 
cator diagrams were taken, samples of fur- 
nace gases were collected, and other neces- 
sary data obtained. The coal was analysed, 
and was found to have a value of 14,200 thermal 
units per pound of dry coal, equivalent to an 
evaporation of 14.7 lb. of water from and at 212 deg. 
Fahr. The coal was weighed into sacks, and the 
feed water was measured tea Siemens meter. The 
water drained from the steam jackets was caught 
in small tanks on the front of the engine. 

The results of the observations were given in 
Tables hung on the walls of the theatre, and which 
we shall reproduce in due course. In two trials, run 
from Manchester to York, it was found that when 
the cylinder jackets were in use there was a con- 
sumption of 24.49 Ib, of steam per indicated horse- 


power per hour as against 26.70 lb. for the non- 
jacketed run, or a saving of 8.3 per cent. by 
jacketing. On the remaining pair of runs from 
York to Manchester the figures were 24.48 lb. 
and 24.87 lb. respectively, or a saving of 1.5 per 
cent. by jacketing. In regard to coal consumption, 
on the first two runs mentioned an economy of 
0.14 lb. per horse-power per hour was obtained by 
the use of the jacket, practically 5 per cent. ; an 
increased consumption per train-mile in this run 
was accounted for by a greater load, amounting to 
8 per cent., being hauled, as compared to the non- 
jacketed run. The average speed was the same in 
both runs. In the second pair of runs mentioned 
the jacketed trial was distinctly less economical, the 
coal consumption being 0.28 lb. greater per horse- 
power per hour than in the non-jacketed trial, an 
increase of 10 per cent. ; the consumption was also 
greater per train-mile. In these two trials, while 
the weight of the train hauled was the same, the 
speed was nearly three miles an hour greater in the 
non-jacketed run with the correspondingly much- 
increased horse-power. 

As will be gathered from the facts we have 
stated, the experiments were not at all conclusive 
as to the value of jacketing for locomotive engines, 
or, indeed, for any other engines; this, however, 
was not the fault of the experimenters, but of the 
conditions under which they were obliged to work. 

The discussion of this paper was opened by Mr. 
Aspinall, who reminded the meeting that the 
experiments had been made two years before. The 
paper was valuable as showing what should be done 
in making experiments of this nature rather 
than in giving actual results; the engine had 
been tried previously to the experiments detailed 
in the paper being made, and the results then 
obtained agreed substantially with those given 
by the authors. He would point out the very great 
difficulty of making observation on a locomotive 
going at full speed, difficulties which were not met 
with in testing land engines. For one thing, the line 
was not very suitable, as there were many points 
and junctions, signals, &c.; in fact, in 500 miles of 
line on this railway there were no less than 800 
signal boxes. The authors had said that the trials 
were of short duration, and the conditions of 
the fires at the start and finish of each had 
to be determined by the necessities of the 
traffic requirements, and could not, therefore, 
be varied to suit the wishes of the experimenters. 
Mr. Aspinall did not agree with the views here 
expressed ; he considered that the value of the trials 
rested in the information they gave as to the value 
of jacketing when tested with engines running under 
average conditions : the surroundings, therefore, 
ought not to be varied to suit the experimenters, 
thus affording an exceptional or special result. In 
the paper it was stated that the actual coal con- 
sumption per indicated horse-power per hour of 
steaming time, in the four journeys, was respectively 
2.87 lb., 3.071b., 2.731b., and 2.791b. These figures, 
Mr. Aspinall said, could not be accepted as trust- 
worthy, as it was found, immediately after the trials, 
that the indicator diagrams which were bad showed 
that there was water in the indicator pipes. Since the 
trial they had made experiments to throw light on 
this point, separate indicators being fixed directly to 
the cylinder ends. The consequence was they had 
obtained bigger diagrams in which the initial 
pressure had approached more closely that of the 
boiler pressure. The authors had stated that he, the 
speaker, had arranged for the feed water being 
meacured by means of a Siemens water meter on 
the pipe between the tender and the injector : it 
was originally intended to have a means of making 
direct measurement of the feed water, but he had 
not been able to carry out the necessary arrange- 
ments. The meter was tested afterwards at rates 
of flow similar to those in the trials; the error 
was somewhat variable, but it was found that the 
meter was registering on the average 2.6 per cent. 
too low. The authors gave preference to tanks 
for measuring, but Mr. Aspinall was of opinion that 
the meter was the best device, because of the motion 
of the tender and the difficulty of estimating the 
quantity of water in it on that account. For ob- 
taining the number of revolutions a Boyer speed 
recorder was used, and it was stated in the paper 
that the results of tests afterwards made with the 
instrument, showed that at about 15 mile sper hour 
the records were about 10 per cent. too high, at 
40 miles per hour it gave correct results, whilst at 
60 to 80 miles per hour the readings were 4 per cent. 








too low; corrections, in accordance with these 





figures, were made by the authors. Mr. Aspinall 
pointed out that the authors had expressed 
a preference for a counter in place of the 
speed recorder. He (the speaker) thought the 
recorder was the better of the two, as it 
gave the revolutions at the time the diagram was 
taken ; a counter gave a mean number of revolu- 
tions which might not represent the speed when 
the indicator was being used. It was easy to mark 
a point on the speed diagram taken by the Boyer 
recorder, and the revolutions would be thus accu- 
rately known. In regard to the figures given as to 
the steam used per indicated horse-power per hour 
and the coal burnt, they were vitiated for the same 
reason as has already been stated, viz., the presence 
of water in the pipes of the indicator. He had 
heard it said that next to an ammeter nothing can 
lie like an indicator; it was, therefore, very difficult 
to arrive at any conclusion as a general result of 
the experiments, and whether they point to the 
success of the jacket he was inclined to doubt ; an 
economy might have been shown, but he would 
mention that in other experiments which he had 
made, when the chimney gases rose as high as 
470 deg. Fahr., he obtained opposite results. 

Mr. Joy said it would be interesting to compare 
the data given in the paper with the results of 
experiments obtained on the steamship Aberdeen 
when testing her engines, full particulars of which 
were given in the late Dr. Kirk’s paper read before 
the Institution of Naval Architects. 

Mr. Johnson, of the Midland Railway, said 
it would be interesting to know, as a practical fact, 
whether Mr. Aspinall intended to alter all his 
engines by placing jackets on the cylinders as a 
consequence of the trials; for his own part he 
thought the results misleading. It was stated that 
with the jackets in use the weight of steam per 
indicated horse-power per hour was 244 lb., 
without the jackets 26} 1b., but then later on the 
authors stated that the load and speed varied ; 
it was very difficult to get an engine to take a train 
under uniform conditions on two trials. 

Mr. Michael Longridge, who had taken part in 
the experiments, said that although the paper 
might be a record of failure to ascertain facts, it 
was still of value as a record of locomotive 
performance. The difficulty in getting experi- 
mental data on the locomotive going at speed 
was well known; in the present case the dif- 
ferences shown in trials was 10 per cent., but 
that, he considered, was due to errors of observa- 
tion ; the engines were under the same conditions, 
and there was no reason why the returns should 
differ. On the first day’s run the rate of evapora- 
tion was such as could hardly be credited, amount- 
ing to 11.28 lb. of water per pound of coal from 
and at 212 deg. Fahr., with a coal in which there 
was 17.6 per cent. of ashes and clinker; on the 
succeeding trial the ash and clinker was 23 per cent., 
but these figures did not represent the result, as 
the conditions of the trial prevented accurate 
figures being arrived at. Working out the value 
of the coal and the heat units according to 
the observations, the speaker found that the 
records gave a value which it was impossible to 
credit. With regard to the boiler efficiency, he had 
equal difficulty in placing reliance on the results 
owing to the impossibility of estimating the thick- 
ness of the fire remaining on the grate at the end 
of the run. Observations could not be relied upon 
to within 6 in. in the height of the fuel on the 
bars, and 6 in. of fire would ee 12 per cent. 
of the total quantity of the coal burnt, The evapora- 
tion, it would be noticed, was far higher than could 
be hoped for in a stationary boiler. He thought that 
the high evaporation recorded was due to priming, 
and was of opinion, therefore, that if a superheater 
were put in the smokebox it would be more effica- 
cious than steam jackets on the cylinders. 

Mr. Druitt Halpin said that Mr. Longridge had 
expressed surprise at the performance of the loco- 
motive boiler in regard to evaporative efficiency, 
but he, the speaker, would remind Mr. Longridge 
that his, Mr. Longridge’s, father had, 20 years ago, 
made experiments which led him to conclude that 
the locomotive was unsurpassed in this respect by 
any other machine. Mr. Halpin thought the loco- 
motive boiler was in a pabiilon of advantage pos- 
sessed by no other steam generator, excepting, per- 
haps, the boilers of torpedo-boats ; this was due to 
the chattering set up, which would shake off the 
bubbles of steam as they were formed. Pointing to 
the a by which the jackets were 
drained, Mr. Halpin remarked that the small tanks 
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collecting water of condensation were above the 
level of the cylinders, as shown by the wall dia- 
grams. Under these circumstances he did not think 
that the draining would always be very effective, and 
if the cylinders were water-jacketed in place of 
being steam-jacketed, very good results would not 
be obtained. For jackets to be effective there was 
required to be a difference of pressure and tem- 
perature between the jacket steam and that 
contained in the cylinder. He noticed that in the 
locomotive in question this had been obtained, 
but there was another element to be taken into 
consideration, viz., time, and with the very high 
piston speed made by locomotives, sufficient 
time was not allowed for the transference of heat 
from the jacket steam to the cylinder steam. The 
records gave 26.7 lb. of steam per indicated horse- 
power per hour for the non-jacketed run. This 
the speaker thought a very good performance, 
but it pointed to priming; if the diagrams were 
wrong, a3 Mr. Aspinall stated, all the records were 
wrong, and he, the speaker, thought that they were 
wrong. He had obtained a difference of 20 to 30 
per cent. in results by putting indicators in the 
position referred to by Mr. Aspinall, as compared 
to using unsuitable pipes for their connection. 

Mr. Schonheyder agreed with what the previous 
speaker had said in regard to transference of 
heat from the jacket. The surfaces were too 
small to pass within the given time the heat 
required for the large volume of steam used. 
He did not think the Siemens meter was fit 
for the purpose to which it had been put; it 
was a very good meter for many purposes, but 
not for boiler experiments. By tests afterwards 
made itserror was found to be 2.6 per cent.; that 
was the mean error. He would like to know what 
was the maximum, as the records were said to have 
been somewhat variable. He also pointed out that 
for measuring feed water a meter should never be 
put on the suction side ; if there were any leakage, 
a considerable quantity of air would be drawn in 
with the water, and that would vitiate the results ; 
the meter should, therefore, be put on the pressure 
side. 

Mr. Rounthwaite pointed out that there were no 
records of the temperature of the atmosphere or the 
force of the wind, also whether it was raining or snow- 
ing, or what was the state of the elements generally. 
It was further to be noted that with the non- 
jacketed experiments, although steam was not 
used, the jackets remained there and acted as air 
jackets ; in this respect the cylinders were different 
to those in an ordinary locomotive, for it was known 
that the resistance to the transmission of heat was 
chiefly due to surfaces. 

Mr. Beaumont quoted the statement made by the 
authors in the paper that the results obtained were 
not such as would enable any definite conclusion to 
be drawn as to the value of the steam jackets in 
locomotives. They were, however, interesting and 
valuable, and as they had involved considerable 
trouble on the part both of the experimenters 
during the trials, and of Mr. Aspinall in the pre- 
paration of the engine for the experiment, it had 
been thought advisable to publish them. Mr. 
Beaumont considered that if the weight of steam per 
indicated horse-power had been obtained accurately, 
it would be sufficient for the purposes of the in- 
vestigation. Mr. Aspinall had pointed out that the 
indicators had not given true records, but he would 
ask, was the error constant throughout? Did the 
indicators always tell the same lie? If so, the 
results would be comparable to each other. The 
consumption of water with unjacketed cylinders 
was given as 26.7 lb. per indicated horse-power per 
hour. These results had been doubted, but if 
the cards were increased it would explain the 
doubts. The experiments would be valuable to 
those electricians who proposed using electrical 
power for locomotives, and he thought that if an 
economy such as was quoted could be obtained, 
electricians would find some difficulty in making 
the improvements. He agree with Mr. Halpin that 
it was out of the question to expect a gain from 
the use of jackets with a high piston speed at which 
the trials were run. 

Mr. Segundo, referring to the difficulties men- 
tioned by the authors and others in taking obser- 
vations, suggested that Mr. Aspinall should run a 
jacketed engine for a year and compare it with 
an unjacketed engine doing siniilar duty. Mr. 
Segundo is evidently not aware of the almost 
insuperable difficulties which prevent the carry- 
ing out of a trial of this nature in railway 











work ; he agreed that there should be a separate in- 
dicator at each end of the cylinder, and gavean in- 
structive instance of errors that may creep in in 
taking indicator diagrams. In testing a certain engine 
it was found that the diagrams from the front end 
were # in. shorter then those of the back end. Ulti- 
mately it was discovered that this discrepancy was 
due to the straightening out of the pipes connecting 
the indicator to the cylinder. When steam had been 
turned into these they acted like a Bourdon gauge, 
straightening out and shifting the indicator. 
Although the results might be a record of failure 
to obtain certain facts, they nevertheless possessed 
much interest, as being obtained by thoroughly 
competent observers. 

Professor T. Hudson Beare, in reply to the dis- 
cussion, thanked the meeting for the attention 
they had given to the paper. He had expected 
criticism, as the results were confessedly imperfect. 
This the authors had frankly stated in the paper. 
The speaker dwelt on the difficulty of obtaining 
observations of this nature, and, moreover, the 
apparatus was not all that could be desired. He 
differed from Mr. Aspinall in regard to the special 
values of tanks and meters for feed measurement. 
There were errors in all meters, and the unfortu- 
nate part was that they were not constant in any 
given instrument. If ameter were tested to-day, it 
would be by no means certain that it showed the 
same error as that which existed the day before, or 
would be found to-morrow; he, therefore, much 
preferred measuring tanks, and considered there 
would be no difticulty in obtaining a level when the 
engine stopped. Mr. Schonheyder had asked what 
was the maximum error; it was not very much 
bigger than the mean. A good deal had been said 
about the condition of the fires at the beginning 
and end of the runs, in regard to the estimation of 
coal burnt; it was impossible to know the fuel 
consumption unless the fires were in the same 
condition at the beginning and end of the run, 
or correct estimate were made of the difference. 
That, however, was a most difficult thing to do, and 
the total error might be very big if the fire were 
thin at the beginning and thick at the end, or the 
reverse. In spite of what Mr. Aspinall said, he 
still thought the counter would have been better 
than the recorder for taking the revolutions. He 
objected to using any instrument that had an error, 
if it could be possibly avoided ; and he thought that 
there would be no difficulty in obtaining the re- 
volutions by the counter for the purposes of the 
diagram. He agreed generally with the remarks 
made by Mr. Longridge, and thought there might 
have been some priming, which would account 
for the water in the indicator pipes. The error 
of the indicator was the same, he believed, in 
all trials, and so the comparative results would 
not be affected. Before taking diagrams they blew 
through very carefully, so there would be no accu- 
mulated water in the pipes. He agreed with Mr. 
Halpin that the vibration of a locomotive boiler 
greatly assisted evaporation. It was known in 
evaporating water in a small vessel that if it were 
jarred or shaken the formation of steam would be 
assisted. He did not think that the water observa- 
tions were incorrect, and in regard to fuel he was 
sure that the records given as to the quantities 
weighed were accurate, and any error there was was 
owing to failure to estimate correctly the state of 
the fire at the end. 

Mr. Bryan Donkin, speaking upon the criticisms 
that had been passed on the trials, said that mem- 
bers must remember that the whole of the experi- 
mental installation had been given to them. They 
had to take it as it stood, and did their best with 
the appliances at theircommand. The thanks of the 
Institution, and of all engineers, were especially 
due to Mr. Aspinall for giving them the oppor- 
tunity of making the trials, and the trouble he had 
taken in the matter himself. He hoped that if 
Mr. Aspinall ever went in for a compound 
locomotive he would let them try again as it 
would be most interesting to jacket the low-pressure 
cylinder and find the results from that. Some ex- 
periments of a similar nature had been made in 
France on two locomotives of the Paris and 
Orleans Railway. The engines were similar, ex- 
cepting that one had four Corliss valves and 
the other the ordinary slide valve. Twenty- 
four experiments had been made, and it was found 
that there was a saving of 11 per cent. of steam in 
favour of the Corliss valve ; this the speaker partly 
attributed to the fact that the Corliss valves gave an 
arrangement which acted as the equivalent in some 








measure to the steam jacket. He agreed that 
during the experiments described in the paper 
under discussion there was some priming, and he 
was also of opinion that it was wiser to have 
measuring tanks than to trust to a meter; if 
necessary, however, the whole tender could be 
weighed at the beginning and end of the run, 
so that the total water used could be ascer. 
tained. It had been suggested that a smoke 
jacket round the cylinders would be prefer. 
able to a steam jacket; the experiment had been 
tried in Italy, and an economy had been obtained. 
The large amount of water evaporated by the boiler 
had been commented upon, but their experiments 
were confirmed by those made on the Great Eastern 
Railway, when the locomotive boiler was proved to 
be a good evaporator, but a bad primer. In regard 
to the state of the elements, he thought that his 
brother experimenters came to the conclusion it 
was rather cold, but accurate observations had been 
taken, and these could be added to the Tables. He 
was of opinion that any errors in indication which 
might exist would be common to all observations. 

The President, in proposing a vote of thanks to 
the authors, pointed out that many of the difii- 
culties of arriving at results arose from the short- 
ness of the run; on the Midland Railway, how- 
ever, there was a fair run of 200 miles, and he 
would suggest to Mr. Johnson, who was present, 
that he should fit up a locomotive in a similar 
manner, and that the authors should try the ex- 
periment again. Mr. Johnson did not appear to 
be of opinion that the advantages promised by 
steam jacketing were sufficient to warrant such an 
experiment. He said there might be some benefit 
in jacketing locomotives, but, if so, it was very 
small, and he thought that superheating the steam 
would be a more advantageous plan. 


TRANSMISSION OF HEAT THROUGH METAL 
CYLINDERS. 


The paper by Colonel English and Mr. Donkin 
was next taken. This we shall print in full at a 
future date. The object of the experiments dealt 
with in the paper was to ascertain the rate at which 
heat liberated by the surface condensation of steam 
is transmitted through a metallic wall, such as a 
steam - jacketed cylinder or a condenser tube. 
Attempts were made to ascertain the actual tempera- 
ture in the interior of the metal and to observe the 
exact appearance of the film of water deposited, 
also to determine whether such a phenomenon as 
cloudy steam really exists. The apparatus used con- 
sisted of a strong vertical glass cylinder about 
52 in. in diameter and 2? in. high; this contained 
steam and also enclosed a metallic cylinder, through 
the interior of which an ascending stream of cool- 
ing water is made to circulate. In order to determine 
the thermal gradients in the metal when its thick- 
ness allows of so doing, the temperatures of the 
interior were taken in vertical holes jin. or 
jy in. in diameter drilled different distances 
from the condensing surfaces and filled with 
mercury, into which slender thermometers were 
inserted. Illustrations of the apparatus were 
given on wall diagrams hung in the theatre. 
These we shall reproduce when we publish the 
paper in full. As a result, the authors came to 
the conclusion that it was not possible to trace the 
slightest appearance of cloudiness or mist or of water 
suspended in a body of the condensing steam. A 
diagram was exhibited giving a representation from 
a photograph of the film of water on the surface of 
smooth cast iron as it appeared through the glass 
cylinder with a steam pressure of 20 lb. to the 
square inch, and a somewhat slow rate of condensa- 
tion. No drops appeared to exceed about } in. 
in diameter, and after any drop had run down the 
wall its path appeared dry. The formation of 
a network of particles, or globules of water, too 
small at first to be separately distinguished, 
was next seen covering the same path. These 
gradually increased in size to about ;$5 in. in 
diameter, when they ran together, coalescing in 
irregular shapes until they ran down the wall, or 
were dragged down by larger drops. The obser- 
vations recording the rate at which heat derived 
from the condensation of heat at several uniform 
temperatures could be transmitted through the 
wall of each metallic cylinder under varying con- 
ditions were plotted in a series of curves exhibited. 
These diagrams we shall reproduce. 

In the authors’ opinion the results of their ex- 
— showed that the film of water deposited 
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resists the transmission of heat in exactly the same 
way as an equivalent greater thickness of metal 
would do, so that the difference of temperature 
between the steam and the actual outer surface of 
the metal will depend upon the mean thickness of 
the water film, and upon the rate of flow of heat 
through it. The thickness of the water film, as 
determined from the difference of temperatures, 
is decidedly less on a smooth surface of cast iron 
than on a rough one, snd is apparently not affected 
by the admission of steam in jets to sweep the sur- 
face. Thereisnoapparent difference, inthe resistance 
to transmission of heat, between the surface layer of 
metal and that next to it; or, inother words, there 
is no drop in temperature on entering or leaving the 
metal. The thermal gradient at any point in the 
metal would be uniform in a flat plate, and becomes 
steeper towards the interior of a hollow cylinder as 
the circumference diminishes. At any point on 
the surface of the metal next to the circulating 
water, the temperature, owing to an adherent film 
in which a thermal gradient exists, is much in 
excess of the mean temperature of the circulating 
water at the same point. The rate of condensation 
or flow of heat increases, but in a constantly di- 
minishing ratio, with the difference between the 
temperature of the steam and that of the circulat- 
ing water at the point considered, and with the 
velocity of the circulating water. 

The discussion on this paper was commenced by 
Mr. Henry Davey. He said that the authors had 
referred to the bearing of such experiments as those 
narrated on the action of steam-jacketed cylinders 
and surface condensers, but he pointed out that 
there was a considerable difference between the 
mode of condensation as carried out in condenser 
tubes and that followed in the experiments. In 
the latter there was a constant temperature and rate 
of heat transmission ; in condensers the steam was 
liquefied intermittently and also in an exceedingly 
small fraction of time; moreover, in engine con- 
densers the grease from the cylinders covered the 
cooling surface and reduced the value of its area ; 
for these reasons the results in practice would differ 
from those of the experiment. 

Mr. Walker had carried out experiments on con- 
densation by surfaces having internal and external 
ribs. These ribs, it subsequently appeared, from an 
answer given by Mr. Walker to a question put by 
Mr. Halpin, were soldered on to the cylinder, a 
fact which, in Mr. Halpin’s opinion, vitiated the 
results of the experiments. The presence of 
the ribs, we understood Mr. Walker to say, 
increased the transference of heat in air, but 
had no effect in water. He had also tried the 
effect of winding wire round the cylinder. Mr. 
Barker did not think that the conditions of the 
experiments were sufficiently analogous to those 
existing in the case of steam jackets on engines to 
make the two comparable. Mr. Carter pointed out 
that in a steam engine cylinder the rapid expansion 
of steam would tend to produce water apart from 
radiation. 

Mr. Halpin, in regard to what the authors had 
said about transmission from surfaces, pointed out 
that if a plate 4 in. thick were placed over a fire 
no trouble would arise, but if two plates of equal 
total thickness were subjected to the sameconditions, 
difficulties would be met with. From that he thought 
that the power of heat to enter a plate, and its 
power of passing through the plate, were different. 
He did not agree with Mr. Davey that the conden- 
sation of steam in the condenser was intermittent, 
as the volume of the condenser in proportion to 
that of the cylinder was so great that the condensa- 
tion was practically constant. 

_Mr. Longridge said that sometimes foreign en- 
gineers would put the same steam through the 
cylinder and the jacket. It was thought to be bad 
practice in England; but if these experiments 
showed that the steam was dry and the water 
existed only as a film on surfaces, it would not pass 
from one cylinder to another. Colonel English, in 
replying to the discussion, said he agreed with Mr. 
Davey in regard to what he had said about 
condensation, which took place so rapidly that the 
steam became water immediately, and the action was 
intermittent. In regard to the question of adia- 

tic expansion producing cloudiness, some experi- 
ments had been made in which the steam had been 
condensed more quickly than it was introduced, and 
no cloudiness had been observed. It had been 
Suggested that they should add to the paper a 
column giving the difference in transmission per 
unit of surface at varying temperatures ; they had 





found, however, that the transference of heat was 
not a simple function of the difference in tempera- 
ture, but more nearly as the square root. 

Mr. Donkin pointed out that whether the metal 
surfaces were arranged vertically or horizontally, 
made a difference in the rate of transmission. Their 
apparatus could be adapted to the measurement of 
heat passing from steam to steam, and they could 
also ascertain the effect of greasy surface. In regard 
to what Mr. Halpin had said about the double 
plates, they might not have been in metallic contact, 
and therefore there would be a layer of air between 
which would retard transmission of heat. 


(To be continued. ) 
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Tue History or THE MANUFACTURE OF CHLORINE. 

Dr. Luywic Monp, F.R.S., president of the 
Chemical Section, had made a happy choice in the 
subject of his address. The neighbourhood of 
Liverpool, he said, probably produced as much 
chlorine as the rest of the world put together, and 
several of the most important improvements ever 
introduced into this manufacture, originated and 
were worked out and carried into practice there. 
Dr. Mond was confirmed in his choice by the fact 
that this industry had been influenced and per- 
fected in an extraordinary degree by a rapid assimi- 
lation of the results of purely scientific research. 
The Arabian alchemist Geber, who lived eleven 
hundred years ago, must have known chlorine, as 
he prepared aqua regia by distilling a mixture of 
salt, nitre, and vitriol ; but Scheele only established 
in 1774 that those fumes constituted a permanent 
gas of yellowish-green colour. According to the 
views of his time, Scheele believed that the man- 
ganese had removed phlogiston from the muriatic 
acid. When, during the following decade, Lavoi- 
sier and others had upset the phlogiston theory, 
Berthollet, the father of physical chemistry, en- 
deavoured to settle the place of Scheele’s 
gas in the new theory. He also utilised the 
bleaching power of the gas; his solution of 
chlorine in caustic potash was prepared on the 
Quai de Javelle in Paris, 1789, and is still used 
under the name of Hau de Javelle. The great 
James Watt brought the process from Paris over to 
Scotland, where Charles Tennant, the founder of 
the firm which has only recently lapsed into the 
United Alkali Company, used milk of lime instead 
of potash for absorbing the chlorine in 1798. But, 
as Dr. Mond explained by a quotation from Higgins’ 
‘* Bleaching with Muriatic Acid” of 1799, the 
green gas was still considered as oxygenated muri- 
atic acid. Humphry Davy proved the elementary 
character, and proposed the name chlorine in his 
historical paper, read in the Royal Society on 
July 12, 1810. His brilliant communications have 
recently been reprinted by the Alembic Society ; 
Dr, Mond highly recommends their study to young 
chemists. Davy’s views were hotly combated by 
the most eminent chemists of his time, including 
Berzelius. 

- Chlorine was still manufactured by heating salt, 
manganese, and vitriol in leaden stills. This pro- 
cess left a residue of the sulphate of manganese 
and soda, while Le Blanc’s soda process, decom- 
posing salt by sulphuric acid, dating from the time 
of Berthollet’s manufacture of chlorine, gave sul- 
phate of soda, and created a nuisance by the 
vapours .of muriatic acid. When W. Gossage suc- 
ceeded in condensing this acid, the manufacturers 
of chlorine reverted to Scheele’s method, heating 
manganese with this muriatic acid. Since then 
chlorine has practically remained a bye-product of 
Le Blanc’s soda process. In Scheele’s process, 
part of the chlorine combines with the manganese 
ore ; the attempts of recovering manganese peroxide 
from the waste liquors remained unsuccessful for a 
long time. 

In 1845, Dunlop, a grandson of Charles Tennant, 
returned to the alchemistic practice by starting, in 
the works at St. Rollox, from a mixture of salt, 
nitre, and oil of vitriol, and absorbed the nitrous 
oxides admixed to the chlorine by sulphuric acid 
after Gay-Lussac’s method of 20 years previous ; 
the hydrochloric acid was removed by washing with 
water. The improvement secured a higher yield 
and avoided the waste of nitric acid, but could 
only be worked to the extent that nitric acid was 
used in vitriol making, and has, hence, not been 





taken up elsewhere. The nitric acid from the nitro- 
sulphuric acid is now regenerated on a fairly large 
scale at Glasgow, Middlesbrough, in the Liverpool 
district, and elsewhere. 

In 1855, Dunlop successfully tackled the man- 
ganese waste problem. He neutralised with ground 
chalk in the cold, filter-pressed (at a later period), 
treated the resulting chlorides of calcium and man- 
ganese with milk of lime and high-pressure steam, 
and exposed the dry carbonate of magnesia on trays 
moving in passages to hot air, thus gaining per- 
oxide. This process again has remained confined to 
St. Rollox. In 1866 Walter Weldon patented a 
modified process of Gossage’s of 1837, treating the 
manganese liquor with lime, and bringing the pre- 
cipitated protoxide into intimate contact with air. 

eldon recognised the importance of an excess of 
lime, and the long-disputed formation of a man- 
ganite of calcium. The air was forced through the 
milk of lime mixture by means of compressors. The 
Weldon mud is pumped into closed stone stills, and 
re-treated with hydrochloric acid. Thie process 
was perfected at St. Helens by Colonel Gamble and 
his manager, F. Bramwell. It works without 
manipulation, and was, hence, almost universally 
adopted, although the chlorine yield was small. 
Meanwhile the ammonia-soda process, first patented 
by Dyar and Hemming in 1838, had been rendered 
successful by E. Solvay, of Brussels. Within 24 
hours of one another, in 1872, Solvay and Weldon 
proposed to recover the ammonia from the ammo- 
mium chloride by decomposing it with magnesia 
(instead of lime), evaporating the magnesium 
chloride, decomposing by steam, and condensing the 
hydrochloric acid, the latter part of the process 
having been patented by Clemm in 1863. The 
success was only partial. Pick, of Czakowa, in 
Austria, has recently been more successful. 

When the British Association met in Liverpool 
in 1870, both Weldon and Deacon showed their 
processes in Widnes. From _ thermochemical 
studies, Deacon had concluded that hydrochloric 
acid and air should, when heated in the presence of 
a suitable substance to initiate the reaction, yield 
chlorine and steam ; his patented process of 1868 was 
worked out by Hurter. The original mixture of 
steam and hydrochloric acid was passed through 
cooling pipes, in which some strong acid was con- 
densed ; the gases entered into an iron superheater, 
and passed on to the decomposer, a copper chamber 
containing broken bricks impregnated with copper 
sulphate or chloride, within a furnace ; the gases 
were washed with water and sulphuric acid, and the 
mixture of oxygen, nitrogen, and 10 per cent. of 
chlorine then absorbed by bleach liquors. Hasen- 
clever and Langer later transported the lime by 
single or double conveyors in opposite direction to 
the current of chlorine. This beautiful Deacon 
process did not find favour for some time, because 
there was little demand for the cheap hydrochloric 
acid, and the plant, though simple, was bulky. 
Hasenclever, a few years ago, introduced the liquid 
hydrochloric acid in a continuous stream into sul- 
phuric acid through which air was forced, thus 
adapting all the muriatic acid for the Deacon 
process. This Deacon - Hasenclever process has 
conquered the Continent, and is rapidly gaining 
ground in England. 

Weldon had meanwhile, in conjunction with 
Pechiney, of Salindres, France, brought out the 
Weldon-Pechiney process. The acid is neutralised 
with magnesia and dried, fresh magnesia added to 
form oxychloride, and this broken up and rapidly 
heated under exclusion of the fuel gases, but not of 
air. This heating was the difficulty, solved by 
Pechiney and Boulouvard. They lined a wrought- 
iron box with firebricks, and divided it by bricks 
into a number of narrow chambers, built up from 
above, emptied from below, and heated by a gas 
flame, the oxychloride being charged into the hot 
baker’s stove. This process is in use at Salindres, 
and at Allbright and Wilson’s, Oldbury. 

Dr. Mond then referred to his own perfection of 
the ammonia-soda process, which in its main fea- 
tures is exceedingly simple. The brine is saturated 
with ammonia and carbonic acid, the latter derived 
from limekilns and from the precipitated bicar- 
bonate which is converted into monocarbonate ; 
the lime makes afterwards bleach. The problem 
was the decomposition of the ammonium chloride 
by an oxide which could be recovered together with 
the ammonia when liberating the chlorine, and to 
find suitable materials for the plant. In the labora- 
tory many oxides answered. But the ammonium 
chloride destroys metals, oxides, and silicates at 
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high temperature. Of metals, gold and platinum, 
next antimony and nickel, willdo. The apparatus 
is hence constructed of nickel, and lined with 
Doulton tiles, with a cement of barium sulphate 
and soluble silicate. As oxide, magnesia has again 
been chosen, but as the chloride formed was not 
anhydrous, potassium chloride has been admixed on 
Eschellmann’s suggestion, which probably forms an 
anhydrous double chloride. This mixture, with a 
little china clay, is made into pills ; the evaporated 
ammonium chloride passes through those pills ; 
then follows a stream of hot air, and again 
chloride, nothing being done to the pills. The 
ammonium chloride used is very pure, being pre- 
pared by Jarmay’s crystallisation at low tempera- 
ture. The vaporisation or distillation takes place 
in iron retorts lined with thin Doulton tiles over 
producer gas ; the retorts are kept nearly full, and 
are replenished from a hopper with a nickel plug. 
Lined iron pipes, heated, lead over to the pill 
chambers. The reaction on magnesia is endo- 
thermic, but the liberation of chlorine requires 
heat ; the chamber is, therefore, heated to 600 deg. 
Cent. by passing through it dry carbonic acid from 
a Siemens-Cowper stove. This is followed by an 
air current of the same temperature, which de- 
composes the magnesium chloride, and leaves the 
apparatus charged with 18 or 20 per cent. of chlorine 
and a little hydrochloric acid. The chlorine per- 
centage gradually decreases; when it has come 
down to 8 per cent., the temperature of the chamber 
is lowered to 350 deg. by admitting cold air, and 
the mixture passed into another pill cylinder. To 
make the process continuous, four such cylinders 
are needed. The chlorine is washed in chloride of 
calcium, and absorbed by lime in Langer’s inter- 
locked twin-screw conveyors; the acid absorbed 
by the calcium chloride can be driven out by heat. 

In this shape the process has for several years 
been worked at Winnington. But Dr. Mond has 
not pushed it so energetically as he might have 
done, because the electrolytic manufacture has 
meanwhile come to the front. His reference to 
the development had to be brief; the address 
would cover about 11 of our columns. He men- 
tioned the Stassfurt Works, in the centre of the 
potassium chloride district, where a secret process 
with porous diaphragms is applied ; Castner’s soda 
works at Oldbury, which process is to be introduced 
on the Mersey and abroad ; and Hoepfner’s process. 
In concluding, Dr. Mond expressed the opinion 
that industrial chemistry would not in future have 
to wander to Section A under the segis of applied 
electricity. ‘‘Iam sure there is plenty of scope 
for the manufacturing chemist to solve the prob- 
lems before him by purely chemical means, of some 
of which we may as little dream to-day, as a few 
years ago it could have been imagined that nickel 
would be extracted from its ore by carbon-mon- 
oxide.” To further emphasise this, he reverted to 
the Réntgen rays and to helium and argon, “ cer- 
tainly elementary bodies, inasmuch as they cannot 
be split up further, and yet not chemical elements, 
as they possess no chemical affinity, and do not 
enter into combinations.” 

As regards this last statement, we prefer to 
apply Dr. Mond’s own reasoning, and wait for 
developments. With respect to the address, it is, as 
we said in our introductory remarks, very rare that 
memoirs of such practical eminence are offered at the 
British Association meetings or in other places. 


THE MANUFACTURE OF CHLORINE BY MEANS OF 
Nirric Acrp. 

This paper, by Dr. Hunter, deals with a branch 
of the chlorine industry, which Dr. Mond had but 
briefly touched upon, because, among other reasons, 
he had to confine himself to processes which had 
been developed into practical importance. The nitric 
acid is to decompose hydrochloric acid and liberate 
chlorine, and the resulting oxides of nitrogen 
are to be reoxidised to nitric acid. There is a 
certain fascination about such a continuous process, 
as the numerous attempts and patents testify. 
Success in the laboratory has, however, as yet 
always been followed by failure in practical appli- 
cation. Large bulks of sulphuric acid are needed, 
and have to be concentrated. The plant required 
for this purpose is very costly, and it would, more- 
over, as Mr. E. K. Muspratt pointed out, be very 
difficult to find materials which will withstand the 
strong acids employed. 


NITRATES ; THEIR OCCURRENCE AND MANUFACTURE. 
Mr. William Newton, F.1.C., spoke of the world’s 


Chili, where nitrates occur in a narrow band, about 
250 miles long, between Pisagua and Antofagasta, 
following the eastern foot of the coast line of hills 
at an elevation of 3000 ft. or 4000 ft. and a distance 
from the sea varying between 15 and 35 miles. 
This rainless plain is almost entirely devoid of 
vegetation ; but there are remains of forests a few 
inches below the surface, and large quantities of 
organic matter are carried down by mountain floods. 
The decomposition of this organic matter forms 
nitrates in the ordinary way, and these, not being 
absorbed by growing plants, are carried in solution 
by the drainage waters of the west slope of the Andes ; 
these waters are always percolating under the sur- 
face of the plain, which they flood every eight or 
nine years, collect against the coast hills, and 
evaporate there. The crude nitrate is found under 
a layer of a few inches of brown dust. The first 
layer of nitrate-bearing strata is the costra, ex- 
tremely hard rock, containing from 10 to 20 per 
cent. of nitrate, and varying in thickness from a 
few inches to 18 ft. The caliche underneath, up 
to 7 ft. in thickness, contains as much as 70 and 80 

er cent. of nitrates. In the extraction, the 

oring is continued below this layer, and the whole 
mass is upheaved by blasting powder prepared on 
the spot. 

The costra is neglected, only the softest caliche 
being worked, and the whole process is still most 
defective and wasteful, although millions have been 
invested, and the exports have risen from 55,000 
tons in 1860 to 1,218,000 tons in 1895. The crushed 
caliche is conveyed to large boiling tanks, usually 
32 ft. by 6 ft., 9 ft. deep, into which steam enters 
under 50 lb. pressure by five coils. The tanks are 
connected six in series. The liquor is run off at 
112 deg. Tw., when it contains about 80 Ib. of 
nitrate to the cubic foot, of which about 40 lb. are 
deposited at 25 deg. Cent. The mother liquor, 
which contains sometimes more than 2 grammes of 
iodine per litre, is pumped up to the iodine house, 
where it is treated with bisulphate of soda, and, 
after the deposition of the iodine, reused for lixi- 
viation.—A series of articles on Chilian nitrates 
was commenced in our issue of October 30. 


PHOTOGRAPHS OF THE FLASH IN EXPLOSIONS OF 
Mrixep GasEs. 

The chief interest of this paper, which Professor 
H. Dixon, F.R.S., read on behalf of himself, E. H. 
Strange, and E. Graham, lies in the evidence of 
the existence of a reflected wave, travelling along 
the glass tube in the opposite direction to the flash 
and at a slower rate, and the calculations based 
upon its velocity. The rate of propagation of 
the explosion is ascertained by photographing 
the flash as it passes along the tube, on a 
revolving, sensitive film by measuring the angle 
through which the image has turned. A number 
of plates were shown. Thereflected wave probably 
starts from the bottom of the tube. The temperature 
and pressure corresponding to this secondary wave 
can be calculated. Experimenting with different 
mixtures of carbonic oxide, &c., maximum tem- 
peratures between 3000 deg. and 4000 deg. were 
calculated ; these temperatures would be of the 
same order as those found by Bunsen, Berthelot, 
Mallard, and Le Chatelier, for the temperature of 
the explosion. Pressures like those observed could 
be measured, whilst the actual explosive impulse is 
too fugitive to allow of measurement. The reflected 
wave is characterised by a certain luminosity ; Sir 
George Stokes expressed the opinion that this lumi- 
nosity might be due, not to chemical action, but to 
the temporary ig ogee of the gases already 
heated to nearly the point of luminosity.—The 
Oesterreichische Zeitschrift fiir Berg- und Hiitten- 
wesen, we may add, published in its issue of 
January 4 a very interesting series of photographs 
of explosive flashes, taken by A. Siersch with a 
very different object, to establish a certain connec- 
tion between the character of the flash and the 
relative safety of the blasting agent. 


(To be continued.) 





NOTES. 
THE Conco Rattway. 
TuHE cost of the Congo Railway is likely to con- 
siderably exceed the estimates, and new arrange- 
ments had to be made in order to provide the neces- 
sary capital, that originally raised having been com- 
pletely exhausted by the time, the Motodi-N’Keuge 
(25 miles), the first section completed, was opened 





chief supply of nitrates: the northern provinces of 


for traffic. A temporary loan was arranged from 





some Belgian bankers, the Belgian Government 
subsequently advancing and guaranteeing a further 
sum of 15 million francs (600,000/.), which brought 
the Congo Company’s capital up to altogether 
1,600,000/. When the second section, N’Keuge- 
Tumba, was opened for traffic, there only remained 
available for further railway building 200,000/., 
whilst the total cost of completing the railway is 
estimated at another 1,400,0001., the year 1900 being 
mentioned as the time when the line can be ready 
as far as Stanley Pool. If the work can be pro- 
ceeded with without any stoppage, the line can pro- 
bably be ready even before 1900, as the natural 
conditions are much more favourable as regards the 
remaining portion, whilst labour is more plentiful, 
It was more especially the first section which proved 
so harmful to the men, of whom many were entirely 
unaccustomed to the work they had undertaken, 
After the completion of the first section, things im- 
proved ; the valleys grew wider, the bogs smaller 
and less frequent, and the country more populous. 
All the engine drivers, stokers, guards, brakemen, 
and watchmen are negroes, although some 120 
miles are now open to traffic. The German share- 
holders are dissatisfied with the arrangements made 
with the Belgian Government, the company having 
undertaken to take 92 per cent. of all their require- 
ments as regards railway materials, &e., from 
Belgium. 
SHIPBUILDING AND SHIPPING. 

It is computed that orders have been booked for 
merchant shipping during the past four weeks to an 
amount representing the total tonnage that may 
be produced in the yards throughout the United 
Kingdom in six months, so that at the present 
moment the firms have in hand quite a year’s work. 
There are evidences, however, that the ‘‘boom” 
experienced is tapering off. When it is recalled 
that on the Clyde new tonriage, aggregating 200,000 
tons, was ordered in five weeks, and that the north- 
east coast has done almost as well, there is room 
for questioning whether the condition of the ship- 
ping trade justifies the expenditure. It is true that 
this improvement has been long expected, and the 
slight difference in the wheat movement has in 
some measure brought about the sudden change in 
freights ; but it is doubtful if the higher rates can 
continue. Again, the suddenness of the rise has 
involved, perhaps, a larger increase in the prices 
for metals than would otherwise have been the case. 
Steel plates are this week quoted at 5/. 12s. 6d., 
less 5 per cent., being 12s. 6d. per ton, or 12 
per cent, higher than the quotation of four. 
weeks ago. Contract prices for ships have not 
improved pro rata. Again, there is a tendency to 
unduly increase the tonnage ordered by stating the 
deadweight capacity rather than the registered 
tonnage. In view of the fact that the great 
majority of the ships are large cargo carriers, this 
is misleading, and may have pernicious results in 
misleading the workers as to the greater demand for 
theirservices. Some ofthe 10,000-toncarriersordered 
do not involve the same distribution in wages as a 
1000 registered tonnage passenger Channel steamer. 
The one is like an immense cellar of bare brick 
walls {as compared with a well-furnished house, so 
that the new work does not mean much, especially 
for wood-workers. But the enormous preponder- 
ance of steam tonnage has filled up the order-books 
of most engineering firms, and one hears of pro- 
posed additions. This clearly reflects the satisfac- 
tion of the shipbuilder and engineer, but it remains 
to be seen whether the shipowner will have the 
same joy in this boom six or eight months hence, 
when the steamers now ordered enter into competi- 
tion. 

Tae Lonpon County CovunciL. 


In our issue of the 13th of last March we com- 
mented on the curious manner in which the Works 
Department of the London County Council con- 
ducted their business, taking as our text a sen- 
tence from the opening address of the then newly- 
elected Chairman of the Council. Sir Arthur 
Arnold expressed a hope that in accepting the post 
he might ‘‘be able usefully to contribute to the more 
settled establishment of the Council in its central 
connection with the local government of London, 
as the first and the foremost, and the most important 
of all the municipal institutions of the empire.” In 
order to more effectually carry out his aspirations, 
we ventured to recommend Sir Arthur to turn his 
attention to the doings of the Works Department 





of the Council, and supported our recommendation 
by detailing some transactions of very questionable 
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benefit to London, the details of which had then 
recently come before us. It was chiefly on the 
work done by the Works Department for the Fire 
Brigade Committee that we based our strictures 
upon the former body, and by quoting figures 
showed that a serious loss had been incurred through 
the substitution of the Works Department for the 
time-honoured contractor. We need not go into 
these details again. They remain for reference in 
our columns, but acquire additional significance in 
view of the proceedings at the weekly Council 
meeting of last Tuesday. An evening paper, the 
Globe, has been saying some very unpleasant 
things about the Works Department, and has 
used expressions which, at least, had the merit 
of being outspoken, although it appeared to 
us, when we read them, that they were some- 
what strong for the dry facts disclosed. It 
appears probable, however, that the Globe knew 
more than it disclosed, for at the last weekly meet- 
ing the chairman of the Works Committee, Mr. 
Ward, asked permission of the Council to with- 
draw its report of June 22 last, as the discovery had 
been made that some of the figures given in it were 
not accurate. Mr. Ward further went on to say 
that a special sub-committee, with Mr. Antrobus as 
chairman, had been appointed to investigate the 
whole matter. It was expected that this sub-com- 
mittee would report to the Works Committee on 
Monday next, and the Works Committee hoped to 
lay all the facts, and their recommendation upon 
them, before the Council on Tuesday week. In 
view of the promised report it would be premature 
to found any comments on the statements already 
made. There appears, however, to be a pretty 
general opinion that the matter is of a serious 
character ; and the circumstance that an endeavour 
was made to suppress the facts points to this end. 
We trust that the champions of straightforward 
dealing and political honesty will take care that 
due publicity is given to all circumstances, for it is 
only by publicity that abuses of the kind which 
appear to exist in the Works Department can be 
remedied. 


Tue Brewers’ EXHIBITION. 


The eighteenth annual exhibition of brewing 
machinery and appliances has been held this week 
at the Agricultural Hall, Islington, and will close 
to-day. As usual, the hall has been excellently 
filled with exhibits, though but few novelties of a 
mechanical nature were to be seen at the stands. 
Fine examples of the coppersmith’s art were 
numerous, the largest actually present in the hall 
being a dome for a copper 17 ft. in diameter, shown 
at the stand of Messrs. R. Ramsden and Sons, of 
177, Kingsland-road, London, N.E. This firm 
also had at their stand a ‘steam loop” in 
action. This device was fully described in Enct- 
NEERING, vol. xlix., page 712, but we may recall 
here it is an apparatus for automatically re- 
turning condensed steam to a boiler, into which 
it is delivered irrespective of the pressure existing 
inside. Its action depends on the fact that water 
condensed from the steam in a system of pipes 
tends to collect in the dead ends. Such a dead 
end is formed close to the boiler, into which all 
the water condensed in the pipe system collects. 
Communication between this dead end and the 
interior of the boiler is effected through a clack 
valve which remains closed until the head of 
water collected in the dead end, plus the steam 
pressure there, becomes greater than the boiler pres- 
sure. This done, the valve opens, and the contents 
of the dead end pass automatically into the boiler. 
Messrs. H. Pontifex and Sons, Limited, Shoe-lane, 
London, have adopted in constructing their cooling 
pans, the system of joggled plating so effectively 
used in ship construction by Messrs. Doxford, of 
Sunderland. A very smooth surface is thus given 
to the interior of the pan, whilst at the same time 
a thoroughly reliable joint is obtained. Another 
object of interest at this stand is a belt-driven 
ammonia compressor designed to give 4 tons of ice 
per day, whilst drawings are saown of an 18 {t. 3 in. 
Copper now in course of construction at the com- 
pany's works. As samples of gun-metal work the 
7 in. by 22 in. three-cylinder wort pumps are worthy 
of notice. A novelty in the matter of electric 
lamps is shown at the stand of the Improved 
Electric Glow Lamp Company, of 108, Queen 
Victoria-street, E.C. In these lamps one-half 
the bulb is silvered, the silver in turn being 
Covered exteriorly with copper. The excellent 
reflector thus provided is claimed to materi- 


and the system has already been extensively 
adopted at the Empire Theatre for producing some 
of the most brilliant stage effects yet achieved 
there. The stand of the Cameo Woodworking 
Company, of 96a, Victoria-street, Westminster, 
contains some remarkable examples of wood 
‘* carving,” both in low and high relief, effected by 
means of hot dies. The timber to be operated on 
is coated first with a solution which prevents the 
charring of the fibre when subjected to the heated 
die. The latter is then placed over the timber and 
pressed into it. On separating the two, the design 
is found to be impressed deeply into the wood, the 
fibre of which is stated to be uninjured. Panels, 
mouldings, &c., are all produced in this fashion, 
the best results being, it is stated, obtained with 
the hardest woods. The relief obtained is cer- 
tainly remarkable, and there was no appearance of 
the timber having suffered in the slightest degree, 





TELEGRAPHY WITHOUT WIRES. 
To THe EpiTor or ENGINEERING. 
Sir,—With reference to a statement which appeared in 
your issue of October 23, page 522, referring to my system 
of telegraphy without wires, I beg to state that Mr. 
Preece informed section A of the British Association 
that I had succeeded in transmibting signals to a distance 
of one mile and a quarter, nob to one quarter of a mile 
only, as has been by some mistake reported in your 
periodical. 
I should also state that I have, during other experi- 
ments, transmitted sigauls to a much greater distance. 
Believe me, yours truly, 
GUGLIELMO Marconl. 
21, Barlington-road, Westbourne Park, 
London, W., November 4, 1896. 





PREVENTION OF FIRE ON SHIPBOARD. 
To THE EDITOR OF ENGINEERING. 

Srr,—I read with much interest the letters on this 
subject which appeared recently in ENGINEERING. 

Carbonic acid has for several years been offered for the 
purpose of extinguishing fire on shipboard, without finding 
much favour. 

On passenger vessels, or amongst general cargo, fire can 
only be dealt with as occasion permits, and for this 
reason is, I think, to be most feared; and in many in- 
stances, no doubt, carbonic acid, if at hand in sufficient 
quantity, might be used to great advantage by those who 
understood its properties. 

Coal cargoes may more easily be dealt with. Professor 
Vivian B. Lewes, F.I.C., F.C.S., has on several occasions 
shown how carbonic acid may be employed either in cy- 
lindera or in its gaseous form by filling up the interstices 
of the coal before the vessel leaves port. This suggestion 
you will, I think, agree with me carries out more strictly 
the idea of prevention than any other yet placed before 


ou. 
All that is necessary in order to carry oud Professor 
Lewes’ idea is, that vessels should be built with gas-tight 
bulkheads, well-fitted hatches, and a small outlet only 
for surplus gas, which should be fitted with a non-return 
flap to prevent free circulation of air into the hold. 

It is at the commencement of the voyage, more so than 
at any other time, that the presence of CO., even in 
small quantities, is desirable, for it is then that fine 
freshly broken coal will more readily commence to heat 
by the too rapid absorption of oxygen, and any dilution of 
the atmosphere, which will cause it to e up more 
slowly the oxygen it requires, may be of untold value in 
checking the heat, and so preventing spontaneous ignition 
and formation of dangerous gases, 

To meet the loss of carbonic acid by leak or other 
causes, I suggest its use in the solid state, that is, in the 
form of snow; this may now be obtained at very low 
rates tightly pressed in thin putoniet metal drums or 
cases, protected by non-inflammable, non-conducting 
material, and will carry for long distances with very little 
loss. 

Some very interesting experiments made come time ago 
by Mr. S. Geoghegan, of St. James’s- gate Brewery, 
Dublin, showed that large blocks weighing several hun- 
dredweight, packed in the manner described, lost weight 
at the very uniform rate of about 12 lb. per 24 hours. 
What, then, is more simple than to place blocks of this 
kind directly under the hatches in the centre of the cone 
of fine coal, where heating is most likely to take place? 
The expanding CO, will in itself refrigerate or cool toa 
great extent the surrounding coal, and will counteract 
any increase of temperature by a corresponding increased 
gasification, and its good effects will be felt for a long 
time, even after all has escaped. — 

When discharging a vessel which has been so treated, 
it will probably be found necessary to first ventilate by 
means of wind sails in order to remove any CO, that 
may remain, but this may be tested by means of a miner’s 
lamp, and all danger avoided. 

Yours faithfully, 
HeEnzkyY BaizER, 
Langside, Glasgow, November 3, 1896, 





THE EXPLOSION ON H.MLS. ‘‘ BLAKE,” 
To THe Eprton oF ENGINEERING. 
Srr,—I have been watching in your columns for an 
opinion from some of the practical marine engineers, as to 








ally increase the effective value of the light, |ga 


uge glass, and as no one has ventured an opinion, I 
would like to call your attention to what may be really 
the true solution of the matter, I have no doubt that 
there are scores of engineers that have done the same as 
I have, in tightening up the top gland of the standard, 
before the bottom one has first been tightened. Watch a 
man pub in a glass, and I will guarantee that he will stuff 
the packing rings up into the top first, and then nip up the 
top gland. The result of this is to draw the glass up, with 
the hold that the rings have on it, and then when the 
bottom gland is set up the packing Ce 2 squeeze under 
the glass, with the result that, as in the Blake, the boiler 
gives way. 

As a marine engineer I can only sympathise with the 
engineer of the Blake in being made the victim of circum- 
stances, as it is evident that the action of the Admiralty 
in altering the fittings shows that these regulation fittings 
are not as perfect as they could wish. 

Yours, &c., 
Marine ENGINEER. 

London, S.E., November 2, 1896. 








GREAT DUCIE-STREET BRIDGE. 
To THE EprToR oF ENGINEERING. 

Srr,—I have read with much interest Mr. Gilchrist’s 
paper on the above, and I think that he would be benefis- 
ing a large number of engineering students who are not 
so far advanced in mathematics as to be able to work out 
his formule, if he could give the method of arriving at 
the strains on a girder of this type in a more elementary 
wy, if possible. 

, for one, should be deeply grateful to him, 

Trusting you will excuse me trespassing on your valu- 

able space, 


Sheffield, November 3, 1896. 

[We are afraid the problem in question is one of those 
in which it is more difficult to follow and understand a 
so-called simple proof than to learn the elementary cal- 
culus involved in the orthodox treatment of the problem, 
Such a “simple” proof would occupy many es of 
ENGINEERING, and, if our experience can be relied on, 
would at the end only be intelligible to those already able 
to deal with the matter analytically.—Ep. E.] 


I remain, yours | 





EDWARDS’ AIR PUMP. 
To THe Epirog or ENGINEERING. 

Srr,—I must apologise that stress of work has not per- 
mitted me the time to reply to Mr. Edwards’ letter before 
this, and as I promised to do in your issue of October 2, 
but I will now endeavour to give as brief a reply as I 
possibly can to it. 

I have very c&refully studied out Mr. Bodmer’s gene 
and compared it with the letter that Mr. Edwards has 
published, and [am sorry that I cannot agree with him in 
many of the points that he raises. 

The action that he describes of the bucket driving the 
water back into the condenser in Bodmer’s pump, is, if 
true, equally applicable to his own, for if there bean accu- 
mulation of water in the bottom of the pump, then it must 
be heaped up somewhere until the bucket has passed the 
port in thedownward stroke; then, if I understand the action 
of a pump rightly, the vacuum formed between the head 
valve and the bucket whilst the latter is descending, will 
cause the water, if it is hea up, to run in and fill the 
void, and the action that Mr. Edwards describes of the 
water rushing up and lifting the valves, isin all probability 
due to this cause. It would be a very interesting experi- 
ment on his part, if, in the downward stroke of his pump, 
he destroyed the vacuum by lifting one of the head valves, 
then if there is any virtue in the guides it will quickly 
show itself. 

I cannot see how he would prevent the water from re- 
turning into his condenser, as there is a port in his guide- 
plate and also a space to allow the water to pass round 
the barrel. If Mr. Edwards will consider, he will see 
that the position of the ports in the barrel has all to do 
with the heaping up of the water. 

I would point out that a study of Bodmer’s many 
patents will convince Mr. Edwards, and many other 
engineers, that Bodmer knew a thing or two, In one of 
his specifications he particularly draws attention to the 
air pump being an air pump pure and simple, for he 
couples it on direct to the;top of his condenser, ‘engine a 
plunger pump to take off the hot water. In the applica- 
tion of the pump which appeared in my first letter to you 
(August 18) he applies this principle, for he provides a 
separate air p: for the air, and does not allow it to 
mix in any way with the water until it is practically all 
drawn in, and this point appeals to me, specially as Mr, 
Edwards lays particular claim to the free ingress of the 
water. I take it that if the condenser were leaking badly, 
there might in Mr. Edwards’ air pump be a possibility of 
the water being heaped up before the port opened; and 
if this were the case, I am afraid that there would be a 
war between the air and water, as to which should have 
the free passage. Bodmer’s plan obviates all this. 
Summing up the whole of what has been said, I think 
that the smallness of the quantity of the water that has 
to be pumped must not be forgotten. Take a case of an 
engine of 1000 indicated horse-power, and using, say, 20 1b. 
of water per indicated horse-power per hour, and if run- 
ning at 60 revolutions per minute on a 20-in. diameter 
of air pump, about the usual size, there would be 0.44 in. 
over the bucket, a quantity that may even be smaller 
in triple and quadruple ex ion engines, 

There is no doubt that Mr. Edwards has displayed a 
considerable amount of trouble and care in resuscitating, 
as I may term it, an old problem, and he deserves what 
every right-minded engineer would never begrudge him— 





why the packing managed to get under the bottom of the 





the success due to his efforts; but, at the same ae, Ido 
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not think that he is quite right in taking all the claim 
to himself, to the detriment of those who have preceded 
him, notably Mr, Bodmer. 
Yours, &c., 
London, S.E., November 2, 1896, SENEX. 





ELECTRICALLY DRIVEN FANS. 
To THE EpiToR oF ENGINEERING. 

Sir,—As a reader of your paper, I beg to point out to 
you what seems to me, at least, an extraordinary state- 
ment appearing in your notice regarding the above in 
your issue of October 9, page 459. The fans are said to 
be delivering 200,000 cubic feet per minute, i.e (I sup- 
pose), 50,000 each, and that the power absorbed when 
working is = 840 watts = 14 horse-power (nearly). What 
I wish to draw your attention to is the extraordinarily small 
amount of power compared with the work done—which I 
consider will run out at about 6 horse-power theoretical. 
Am I right, or is this some new device after the manner 
of perpetual motion ? 


Ostober 24, 1896. 


T am, Sir, yours truly, 
CouNTERBLAST, 


JONES’S WATER-TUBE BOILER. 
To THE EDITOR OF ENGINEERING. 

Srr,—Referring to the water-tube boiler illustration on 
page 554 of your last week’s issue, I may state that as 
long ago as 1871 we made this type of boiler for locomo- 
tives, and portable, and some of them are at work to-day. 
Our boiler had considerable advantages in construction, 
as the flue is round, and there was no difficulty in boring 
the tube holes at 45 per cent. The flue ends were faced 
and secured with turned bolts. 

Yours respectfully, 
Dee Lock, Chester. JAMES Watt Bovtton. 








LAUNCHES AND TRIAL TRIPS. 

Tue new cruiser Pelorus, the first of a new type, com- 
pleted on the 2nd inst. a series of trials in the English 
Channel, and on her full-power trial on that day proved 
herself the fastest of her size in the Navy. She was built 
at Sheerness, and is a third-class cruiser, and has a ver 
emart appearance, having exceptionally tall masts wit 
two cross yards on each, besides the usual gaffs, but 
these seem so light as almost to suggest that they are 
for appearance rather than for the spread of canvas. 
She is 300 ft. long, 364 ft. beam, and at 134 ft. draught 
displaces 2135 tons. She has a forecastle head. There 
is a gangway over the high bulwarks, so that she has 
really a high freeboard. On the forecastle and poop she 
has a quick-firing gun, besides other machine guns, and 
will be an important auxiliary in a fleet. She is not wood- 
sheathed, so is obviously nob intended for serving in 
remote parts of theempire. The machinery has been fitted 
on board by Messrs, James and George Thomson, Limited, 
Clydebank. The engines are of the triple-compound type, 
with cylinders 204 in., 33 in., and 54m. in diameter re- 
spectively, by 27 in. stroke. The feature, however, of 
the class is the adoption of the water-tube boiler with 
the small tubes. Hitherto these have been confined to 
torpedo-boats and destroyers. Messrs. Thomson have fitted 
the Normand water-tube boiler. This generator has given 
splendid resultsin the Clydebank destroyers, Inthe Pelorus 
there are eight boilers, with a combined heating surface of 
15,800 square feet, and a grate area of 350 square feet. 
Oo her pase draught trial the power developed was 
7028 indicated horse-power, while the speed of the ship 
was 20.73 knots. The weather was fine, and the ship 
steamed between the Eddystoneand I'almouth. The mean 
draught was 13 ft. 6in., and the approximate displace- 
ment was 2100 tons. The trial lasted for four hours, 
during which boilers and engines worked well, and the 
steam pressure was easily maintained at 260 1b. to the 
square inch, while the vacuum was 25 in. The port 
engine made 219 revolutions per minute, and the power 
developed was 3499 indicated horse-power. The star- 
board engine made 215 revolutions, and indicated 3529 
horse-power. The mean collective power was therefore 
7028 indicated horse-power. The weight of the machinery 
in working trim is 360 tons, so that the power developed 
is equal to nearly 20 indicated horse-power per ton of ma- 
chinery. This, too, is without unduly taxing the boilers. 
The heating surface per indicated horse-power is 2.25 
square feet ; the power is equal to 20 indicated horse-power 
per square foot of grate area. The Pelorus was specially 
brought round to Plymouth to run her full-speed trials on 
the measured deep-water course in the English Channel 
batween Dodman Point and Rame Head, and during the 
four hours’ trial this was run three times. The speed on 
the first run was 20.6 knots, on the second ib was 20.7 
knots, and on the third 21 knots, giving a mean of 20.73 
knots. On the natural draught trial the results were: 
Mean steam pressure, 250 lb. per square inch; mean 
vacuum, 25.3 in.; mean revolutions, 189; power, sbar- 
board engine, 2668 ; port, 2581 ; total, 5249 indicated horse- 
power. Oa the coal consumption trial, which lasted for 
30 hours, the steam pressure was 248 lb., and the port 
engine made 162 revolutions, developing 1726 indicated 
horse-power, while the starboard engine ran 162 revolu- 
tions, developing 1841 indicated horse-power. The vacuum 
was 26 in. The mean collective power was 3657 indicated 
horse-power, but during the day variations in power were 
between 3650 indicated horse-power and 3450 indicated 
horse-power. The propellers of the ship have a diameter 
of 11 ft., and the speed of the cruiser, according to patent 
log, was 16} knots. 





The new awning-decked steel screw steamer Princess, 
of Charlottetown, Prince Edward Island—lately built by 
the Grangemouth Dockyard Company, Limit 


, Grange- 


Heavy steel rails are to Middlesbrough quotations. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
Aveust, 1896. 


OcroBER, 1896, 
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Notr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. 
per bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 


The price of quicksilver is 





mouth, to plans and specifications by Messrs. MacNicol] 
and Co., Glasgow, for the Charlottetown Steam Naviga- 
tion Company, Limited, for passenger and mail service 
in Canadian waters—went down the Forth on her official 
trial, in cargo trim, on October 30. She is165 ft. by 26 ft. 
by 18 ft. 3 in. to awning deck, with passenger accommoda- 
tion aft, hold and ’bween decks for cargo forward, with 
large gangway doors on each side to admit horses between 
main and awning decks if required, teak houses above 
awning deck for steam steering gear, captain, chief officer, 
purser, mails, smoking-room, and deck saloon. She has 
been fitted with a set of triple-expansion engines by 
Messrs. Muir and Houston, Glasgow, the cylinders being 
16 in., 26 in.. and 42in. in diameter by 30 in. stroke, with 
boiler for 160 lb. working pressure, and, in spite of a 
heavy sea with half a gale of wind blowing, she attained 
a mean speed of 12# knote. 





There was launched complete from the shipbuilding 
yard of Messrs. William Simons and Oo., Limited, 
Renfrew, on the 4th inst., a twin-screw hopper dredger 
constructed to the order of Messrs. W. Hill and Co. for 
dredging operations at Devonport. The vessel is of the 
following dimensions: Length, 200 ft. ; breadth, 37 ft. ; 
depth, 15 ft. Gin. The gearing is specially adapted for 
the removal of rock, and the buckets work to a depth of 
46 ft. below water level. She is propelled by two pairs 





of compound surface-condensing engines capable of driv- 








ing her at a speed of 8 knots. ‘The vessel is fitted 
with electric light to work night and day. On leaving 
the ways she was named Cornwall. 





BRITISH AND ForriGN Navirs.—A Parliamentary re- 
turn has just been issued which gives lists of the fleets of 
Great Britain, France, Russia, Germany, Italy, and the 
United States. The ships are divided into classes consist- 
ing of battleships, cruisers, coast defence vessels, torpedo 
vessels, a gee boat destroyers, and torpedo - boats. 
Vessels built and building are included, and the data 
comprise date of launch, displacement, and armament. 
The return would be more valuable were the publication 
of Brassey’s Annual discontinued, a work which gives 
similar information of a far more detailed character. 





Tue INSTITUTION OF JUNIOR ENGINEERS.—On Saturday, 
the 31st ult., the members of this Institution visited the 
Hotel Cecil to inspect its features of engineering interest. 
The party. numbering 128, were received by the chief 
engineer, Mr. W. Rushworth Beckton, who superintend 
the arrangements for the guidance of the visitors over the 
extensive building. The electric lighting, hydraulic lifts, 
warming, ventilating, fire - extinguishing appliances, 
laundry, &c., were seen. At the conclusion the chairman 
of the Institution, Mr. H. B. Vorley, expressed ths thanks 
of the members for the interesting visit, 
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THE CALLENDAR AND GRIFFITHS SELF-TESTING RESISTANCE BOX. 





WE illustrate above the self-testing resistance box 
and bridge of Messrs. Callendar and Griffiths, to 
which we referred in our British Association reports 
of the two last years.* The designers have per- 
fected the measurements of electrical resistances to 
a degree hitherto unattainable, and the fact that the 
bridge is self-testing renders it particularly valuable 
for scientific determinations. With the help of this 
bridge and their platinum coil thermometers, the de- 
signers have been able to measure very high tempera- 
ture, as we have —— outloc, cit, The whole instru- 
ment (Figs. 1 and 2), including the glass case which pro- 
tecta the top, is 33 in. high, 24 in. long, and 16 in. wide. 
no a 4 —_ of =— marble ; the sides and 

€ formed of two sheets of copper separated b 
asbestos, so that the inner surface is haaps a a mandy 
uniform temperature. All coils are of naked platinum- 
silver Wire, wound on open mica frames. If the box 
is lifted out of its case, which can easily be done with- 
out removal of screws, &c., all coils can be seen, and 
are readily accessible. When in situ, they are im- 
mersed in non-volatile hydrocarbons without taste or 
—. and of high insulating power. By moving a 

andle at the side of the case, a stirrer e8 across 
the tank. There is hence every provision taken to 
insure that the temperature indicated by the thermo- 
meter in the oil is that of the coil. This point, how- 
Fr R requires very patient care, as Mr. E. H. Griffiths, 
The 2 himself explained at the Liverpool ‘ meeting. 
3 7 actual temperature coefficient of the coils can be 
etermined in situ with certainty over any given 





page fap ENGINEERING, page 548 ante, and vol, Ix, 
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range. By warming the oil bath, the coils can be 
heated, and thus a resistance be determined at two 
known temperatures, This arrangement is far superior 
to the usual practice of embedding the coils in 
or shellac, when their temperature may greatly differ 
from that of the thermometer. Any changes in the 
coils are easily detected. As they are very t on 
annealed, however, by heating them by means of an 
electric current to as. 4 red in an atmosphere of 
carbonic dioxide after adjustment, the coils are likely 
to remain constant. 

The unit of the box is 0.01 ohm. The smallest coil 
has a value of five such units. Each coil is double the 
one preceding it ; the values are : 

A. Be O. Dis Bi Bea Ge J. Ke Te 

5 10 20 40 80 160 320 640 1280 2560 5120 


These numbers and letters are engraved on each block. 
The chief advantage of adopting this binary scale is 
that the observer acquires the power of testing the coils, 
for each should differ by a fixed quantity from the sum 
of those beneath it. Two addititional coils are in- 
serted, one marked ‘‘cal,” value 1 unit, for the calibra- 
tion of the bridge wire itself, and one marked ‘‘ 9,” 
value 100 units, which serves for observations with 
the platinum thermometer. 

Fig. 3 illustrates the connections. The ratio arms 
S, and S, are equal; their ogeeitty oan easily be tested 
by the box itself, and an adjustable potential-contact 
is provided, by which the observer can secure exact 
equality. This is necessary, as any inequality in these 
coils involves somewhat lengthy arithmetical correc- 
tions. In boxes with ratios 1000: 10, e.g., on the 


other side, a small error in the lower arm causes a 
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AB the Bridge wre K. Thermo-elect?uc | 
measured EP, Terminals C, Compensating Leads. C,C, Termant* 
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Fig.3. Diagrammatic vew of connections. 
S, 5. are the rauo arms of the Bridge Q. Set of Resistance Coils 


. P the object to be 
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By placing between C, and C, com- 
, whose resistance is equal to those 


serious defect, 
pensating | 

connecting the object with P, and P,, the actual 
resistance of the leads in no way affects the readings, 
and if two pairs of leads are placed together, the 
observations are also unaffected by changes in their 


temperature. The vernier reads to 0.00001 ohm. For 
this degree of accuracy it is necessary to eliminate 
thermo-electric effects by means of Griffiths’ thermo- 
electric key ;* the thermal effects due to contacts in 
the box are, however, almost — Any resist- 
ance exceeding 0.3 ohm can be taken in three different 
ways. Special attention has been paid to the plugs. 
If a plug is kept clean and screwed round on in- 
sertion so as to scrub the surfaces, the contact 
is satisfactory. In ordinary boxes, owing to the 
elasticity of the box top, the constant of any plug 
is affected by the insertion or removal of its neigh- 
bours. The dial pattern is superior, but the santenley 
of its plug-holes are always open and exposed to dust 
and oxidation. In this box separate brasses are used 
throughout. When withdrawn from their brasses the 
plugs are placed in a spring rack, so contrived that the 
effect on the plug surfaces. 
When not in use, all plugs should be kept in their 
brasses. No part of the plug is larger than the top of 
the plug-hole, so that no shoulders can be worn, to be 
aggravated by pois 

y means of a key the resistance in the battery 
circuit can be broken or altered from 20 to 100 or 500 
ohms ; thus the potential difference at the bridge end 
can be changed without altering the battery connec- 
tions. Resistances of less than 0.05 ohm are deter- 
mined by the bridge wire. The special contact-maker 
for fine adjustment is very ingeniously d ed, It 
is shown in section in Fig. 4, and in plan in Fig. 5. 
A B A! is a brass framework sliding between the 
steel and brass bars; an inner block F E E' H stands 
inside the brass frame with a play of about 
1 centimetre at its ends. Springs Aand A! press the 
brass frame against the steel bar, and springs E and E! 
the inner block against the front brass bar. Thus the 
pressure of the brass frame against the steel bar is the 
sum of the pressure of springs A, A’, E, E', whilst 
bat opm of the inner block on the front bar at 
F H is the sum of E and E* only. If, therefore, the 
screw S is rotated, the inner block alone is moved. As 
the screw S recedes, the inner block is made to follow 
by means of long springs indicated by the dotted 
lines with arrows of Fig. 5. If by inadvertence S 
should be turned when the bridge wire has not been 


* See Phil. Trans. Ro: Society, vol. A 
398, 1898. yal vs 184, A, page 
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released by the screw C (Fig. 4), then the outer frame- 
work A B A! moves i of the inner block. The 
arrangement by which the pads in the block H can 
either be pressed down for temporary, or be screwed 
down for more permanent observations, is shown in 
Fig. 4. The spring M N lifts the pad off the bridge 
oa galvanometer wires, which, therefore, do not 
touch the cross-wire, marked in section at W, unlessa 
downward pressure is exerted on the block H. By 
holding the head of the screw S, the contact-maker 
can be pushed to any desired ition. A movement 
of 2 centimetres of the contact-maker on the —— 
wire corresponds to one box unit. Injury to the 
bridge wire is almost impossible, even if roughly 
used. F H isthe vernier. 

The bridge wire is supported in such a manner that 
its tension is not affected by temperature changes. 
The same applies to the connection with the scale ; the 
zero readings remain absolutely uninfluenced, and at 
the extreme ends of the scale a temperature variation 
of 20 deg. Cent. would not affect the readings by as 
much as 0.00001 of the scale. On each side the bridge 
wire is protected by heavy metal bars, and further 
by the glass case. Resistances from 0.00001 ohm to 
105 ohms and more can directly be read by a “‘null” 
method without observation of galvanometer swings. 
The fine adjustment and the latter points mentioned, as 
well as the easy determination of the zero and the 
repetition of the calibration, are advantages claimed 
over bridges based on the B.A. principle. 





INDUSTRIAL NOTES. 

Nornine is really known authoritatively of the 
exact state of affairs respecting the dockers and 
sailors, as regards the movement for better wages and 
better conditions of employment. Rumour has been 
busy, as it always is when the true facts are unknown. 
What is well known is that an important general 
council meeting was held at the close of last week, 
attended by delegates from all parts of the United 
Kingdom, Amsterdam, Antwerp, Flushing, Hamburg, 
and that the conference lasted over three hours and a 
half. The conference was private, and very little 
information was vouchsafed to the press. The matters 
under discussion were ‘‘ too grave to be made public at 
present.” What was allowed to leak out was that the 
contemplated strike at Hamburg was discussed, and 
that the men there had unwillingly yielded to pressure 
not to act singly and isolated, but to await general 
action. It was reported that the organisation was 
going on well and satisfactorily at Stockholm and else- 
where, and that international sympathy was being 
evoked all over the Continent. The improved condi- 
tion of the shipping industries was discussed, and was 
interpreted as favourable to the proposed wages move- 
ment. In addition to the meeting of the council, a 
general conference was held later on of all the unions 
connected with the shipping industries, whether in the 
federation or not ; the proceedings at this conference 
also were conducted in private. What would appear 
to be certain is that some grave crisis is at hand, or 
that action is to be taken to bring on a crisis in the 
shipping industries, and that the contemplated action 
will not be confined to the ports in the United King- 
dom. British shipowners may at least rejoice at this, 
for a general stoppage of labour in British ports would 
injure British trade, and play into the hands of our 
competitors. By international concert and combined 
action, if really general, we should give no unfair ad- 
vantage to competitive ports. Nevertheless, there 
would seem seen to be some danger, for the men are 
not all subject to the same laws, and possibly those 
in the several Continental ports will find that it is far 
leas easy to act in concert than to plan such action as 
may be contemplated. 

If we cannot get reliable reports as to the Same 8 
ings at the several conferences, the Seamen’s Chronicle 
will help us to understand the position somewhat. 
That paper is the organ of the men, not merely in- 
spired, but written mainly by those in authority, and 
» snes its utterances may have some value as an 
indication of policy. The following extract is not 
lacking in outspokenness: ‘* We earnestly counsel the 
whole of the men in the federated unions at home and 
abroad to prepare for action, We must get, and we 
mean to have, higher — Peaceful means are un- 
availing ; we poe | suppl before the employers 
till doomsday, and they w.ll turn a deaf ear. There 
is nothing for it but to fight; and whether we resort 
to ‘Ca’ canny’ or to the final arbitrament of the worker 
—a strike—it matters not a great deal; but we will 
have wages raised by hook or by crook. If the men 
resort to ‘Ca’ canny,’ the employers will probably force 
on astrike. If ‘Ca’ canny’ is not resorted to, the men 
must harass and worry the employers in every possible 
way until they get a share of the profits now being 
earned. Therefore, we say, get ready. Prepare for 
action; you do not know what a day may bring 
forth.” The above extract is quite unmistakable. 
There is no ‘sentimental folly” in it about peace, 


in 
or peaceful means, The wisdom or unwisdom of 





the paragraph is quite another matter. But the 
ph quoted does not stand alone. The de- 
mands recently put forward by manifesto are declared 
to be “‘ far too moderate,” and are said to be with- 
drawn. The note is to be of a crescendo character— 
higher and louder. The ‘“‘ button” is again to be 
insisted upon ; that is the proposal, but a vote is to be 
taken on this point. The button is to precipitate a 
crisis, for then the Shipping Federation is sure to ste 
in. The idea is apparently to bring matters to a head, 
and yet the council fear to take the final step—a strike. 
But while all these threats are being uttered, the men 
are showing their hand, and to some extent exposing 
oe ty the land. ye new = discards 
iplomacy and strategy, and it strangely perverts 
what it professes to siios—-ceaiiiialinn. seen 
affairs look grave, from whatever standpoint we view 
them. Blocking of our ports means much to our com- 
merce and trade ; if effectual, disaster ; if unsuccessful, 
a sore trial to the labour unions belonging to the 
federation. 





The curiously complicated cab strike has presented 
many-sided incidents in the streets of London recently, 
especially in close proximity to the railway stations. 
There was a curious sameness in most cases, but the 
temper of the crowds and the attitude of the police 
gave variety to the scenes. The public, repre- 
sented by the “fares,” were dragged into the conflict 
by cabby’s declining to enter the several stations. The 
passenger and his luggage were deposited outside the 
station; then there was a wrangle. The irate Pp - 
senger demanded to be taken into the station ; cabby 
declined, often stating his grounds of objection quietly, 
and rather modestly for a cabman; then there was a 
dispute about the fare, some refusing to pay, others 
paying under protest, the loungers and gers-on 
sometimes favouring cabby, sometimes the fare. It 
was said that the police rather encouraged refusals to 
pay the fares, but, after looking on and hearing some 
of the disputes, we did not discover any such active 
participation on the part of the police. What they 
did do was to take the numbers of those who refused 
to go into the stations. Police charges have been 
numerous, both with regard to fares, refusals to deposit 
their fares at the places of destination, and for intimi- 
dation. The cost of the strike seems to be mostl 
borne by the non-privileged cab owners, and by suc 
— privileged owners as have ‘‘ come over ” to that 
side. 





For some time _ conciliation and arbitration have 
done some remarkable things for the boot and shoe 
trades of the country, but a reaction seems to have set 
in of a very dangerous tendency, especially in London, 
threatening to rend in twain the National Union. 
But before — more specifically to this, it may be 
well to point out that a further decision has just been 
iven by Lord James with ial reference to the 
icester district. Generally the terms of the settle- 
ment by Sir Courtenay Boyle, and the awards of Lord 
James, have been accepted and acted upon, not alto- 
gether without friction ; but most of the friction was 
anterior to the submission of the special case. Con- 
sidering the difficulties and complications, matters 
have mostly run smoothly on the lines of the award 
as subsequently defined. But the difficulty and 
threatened secession come from London. It was so in 
the first instance, but things had quieted down. Now 
there isa fresh outburst inst arbitration, some of 
the malcontents declaring that it has done nothing for 


them. The reply of the general secretary was, ‘‘ Work- 
shops, and a minimum wage,” two concessions 
which amounted to a revolution in the trade. The 


great meeting at Shoreditch Town Hall, at which the 
matters were ‘‘ discussed,” was rather unruly, some- 
times rather violent, and the general secretary had but 
scant courtesy, representing, as he did, the council. 
The latter adhere to conciliation and arbitration, in 
spite of threats of secession, and offer, if secession 
becomes a fact, to accept those members who abide by 
the rules and the constitution, and to maintain a 
London office as previously. But perhaps more sober 
judgment will prevail when the men have formally 
and quietly to vote. 





The report of the Associated Ironmoulders for 
November shows that the improvement long manifest 
in that branch of trade continues, and that the pros- 

ts are at least as bright as ever, even more hopeful. 

e broad fact tells the tale—the increase of funds in 
the past month was nearly 900/. The reserve funds 
had reached, within a few ee to the highest 
level ever attained by the union during its long his- 
tory. Some observations were made in the report 
upon an assertion alleged to have been made by some 
employers to the effect that ‘the trade is leaving 
Scotland,” where the bulk of the members reside, 
This is shown not to be true, as the actual working 
membership of the —— was never so high as it is 
at the present time. What apparently has happened 
is this—that in some districts this branch of trade has 





centres. is seems to be the case in most athe erg 
for some reason or another. The union is moving 
somewhat in the direction of propaganda. Hitherto 
very little has been done in the way of public meet. 
ings for the purpose of extending the influence of the 
society, but now they are being held. The reports 
with respect to the advance of wages movement are 
regarded as very favourable. The advances are being 
— in the outlying districts where hitherto wages 

ve been low. The levelling up process is being 
Se. on, and mostly without a strike, 

ut disputes have arisen in a few cases, one at 
Dunfe e and one at Hamilton. The gratifying 
sign is that with rare exceptions the wages advance 
movement is pro ing without any very serious 
friction ; trade is fairly good, and employers recog. 
nise their own doctrine that with an upward market 
wages must rise. In such @ case it is more costly 
to resist the upward tendency than to concede the 
demand, unless the latter should prove to be un. 
reasonable. The actual number on full time is large, 
especially in proportion to the total membership ; but 
many appear not to have made full time in the month. 


fallen away ; the industry is more localised to s 





The condition of the iron and steel trades, from the 
standpoint of prices, seems not to be as satisfactory as 
could be desired, considering the general activity in 
all, or nearly all, departments of these large industries, 
The recent ascertainments, both of the North of Eng. 
land Board of Conciliation and Arbitration and of the 
Midland Wages Board, show that the advance in prices 
in some descriptions of iron and steel is insufficient 
to cover an increase in wages, the latter still remain- 
ing at their respective levels without any change. 
In consequence of this the old suspicion has been re- 
vived against the sliding scale, and the men’s repre- 
sentatives have the same old difficult task of explaining 
and justifying what has been and is being done. The 
malcontents quote the newspaper reports of the 
rise in the price of certain classes of material, in oppo- 
sition to the official figures upon which the scale is 
based. To such an extent is the discontent manifest 
that in some cases men hesitate to be elected on the 
board to yepresent the men. But other allegations 
are made as a reason of unwillingness to serve—it is 
said that the representatives bear the brunt of the 
employers’ anger when any dispute or discontent 
arises. Of course this could only happen in cases 
where the firm was not in hearty sympathy with the 
board. Generally there is perfect loyalty on both 
sides. Butit is one of the difficulties of conciliation 
and arbitration that suspicion is aroused, especially if 
there is no advance, or if there should happen to be 
areduction. So longas the scale rises, the men appre- 
ciate it; but if it falls, or does not move upwards, 
then the men’s representatives have an uneasy time. 
But this is no new phase. During the last quarter of 
a century there have been many explosions of wrath, 
but the boards have held their own, and prospered. 
And to the credit of the men be it said that they have 
in the long run, it spite of bits of temper, stood loyally 
to their representatives. In the North of England 
only two secretaries have taken the lead, Mr. John 
Kane, long since dead, and his successor, Mr. Trow, 
still the secretary. In the Midlands it is the same ; 
Mr. W. Ancott occupies that position in the place of 
the one that is gone. These hate show a loyalty and 
confidence which have sustained and contributed so 
much to the success of the principle. 





A very slight falling off is reported in some of the 
districts of Lancashire in the volume of trade in one 
or two departments of the en, ee butit 
is not regarded as serious. e slacking off is mainly 
in one or two of the special branches, and does not 
affect the general industries of the district. In some 
departments of machine-making work not quite 80 
much has been doing. Machine tool makers, however, 
are exceptionally busy, so busy that new work has 
had to declined, owing to the inability of the 
makers to insure early delivery. Stationary engine 
builders, locomotive builders, machinists, and boiler- 
makers are well supplied with work for some time to 
come, and all the more general branches of engineer- 
ing are fully employed. In reality there is very little 
change in the outlook as a whole, the pr ts being 
altogether hopeful for all sections of the workers. The 
wages movement in one or two districts engages the 
attention of employers and employed, but no serious 
difficulty is expected to arise from refusals of conces- 
sions, e lists of unemployed are at a low level, 
especially as regards competent and skilful hands, a 
fact that ought to encourage the young workman 
to strive to excel in his craft, for ability will tell 
in the long run, especially if character and con- 
duct, and steadiness at work, are combined with 
deftness and skill, The iron trades have been ex- 
—— a firmness of tone which is encouraging. 

akers are so heavily booked that they are indifferent 
about taking additional orders. Quotations have 
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been firm, with a tendency to advance. Underselling 
seems to have disappeared, so that an advance is not 
unexpected. In the finished departments the tone is 
stronger than for some time past. Makers are in- 
different as to booking orders even at the officially 
quoted rates. In the steel trade there is general 
activity, with an upward tendency in prices in nearly, 
if not quite, all classes of material, new and manu- 
factured. The nut and bolt trades continue busy. 
The general absence of keen competition as regards 
raw and manufactured material indicates that the de- 
mand is increasing in all, or nearly all districts, a con- 
dition of things which points to increased activity in 
all branches of industry which depend upon the use 
of these materials. There is just a fear that the 
elections in the United States may affect our trade in 
some branches, but no one can foresee the full effects 
of that final decision. 





In the Wolverhampton district inquiries for finished 
and puddled iron of various descriptions are reported 
to be satisfactory, and negotiations for the renewal of 
contracts are only delayed by the demand of makers 
for advances in price on previous terms. This fact 
indicates that there is no falling off in activity. 
Marked bars and merchant iron are in steady re- 
quest at recent rates. No further advance has 
been made on unbranded iron, but orders for future 
delivery are not accepted generally except upon 
better terms. Tube strip is in such active demand 
that advanced rates are easily obtainable. The steel 
trade is so busy that many firms are fully booked to 
the end of the year, and at advanced rates upon more 
recent orders. There has been a general desire to 
negotiate for supplies of pig iron for future delivery, 
but here again advance rates are exacted. All the 
engineering and kindred trades continue to be well 
supplied with work, and the hardware industries con- 
tinue busy. The unemployed lists of the various 
unions are at a low level, and labour disputes generally 
are few and far between. There is, indeed, no serious 
dispute on, nor are there any in prospect. The only 
little cloud, relating to the wages scale, is referred to 
elsewhere ; no dispute of a serious character is likely 
to result in this case. 





In the Birmingham district it was noticeable that 
the prices of bar iron were stronger, owing to increased 
activity in the northern parts of the kingdom. Pig 
iron was less active in demand owing to the compara- 
tive slackness in the sheet branch, in which production 
has more than overtaken the demand, and consequently 
prices have gone down to a low level. Steel is in 
active request, and the trade is expanding. Marked 
bars are firm, and unmarked are advancing to associa- 
tion prices. All the engineering and kindred trades 
continue to be busy, and also most of the hardware 
and other local industries. There are no serious 
labour disputes pending, nor are there any threatened 
at the present time. Things look well for increasing 
activity up to the end of the year, and especially in 
those seasonal trades which usually have a spurt a 
short time before Christmas, 





The uncertainties of law are proverbial. An instance 
has just occurred in the Brompton County Court which 
gives point to the above in relation tolabour. If ever 
anything could be said to be a ‘‘ custom of trade,” 
the practice of paying ‘‘ grinding money” must most 
certainly be a custom. The case is this: Carpenters 
and joiners usually have a set—sometimes an expen- 
sive set—of sharp tools, These are supposed to be in 
good order when starting on afresh job, And it has 
been usual, for half a century at least, either to 
allow a workman on his discharge to sharpen his tools, 
or pay him for the time of sharpening. For various 
obvious reasons the latter plan has been adopted. 
There have been protests and resistances often, but 
usually the decision has been in favour of the work- 
man. The judge at the county court said that the 
evidence given did not prove custom. That may have 
been ; we must accept the decision of the court. The 
evidence was, perhaps, insufficient for the judge. But 
the curious thing about it is that the secretary of the 
Master Builders’ Association gave evidence in favour 
of the men and the custom, Such evidence is weighty, 
- am the case may go to a higher court upon 

peal, 





The strike of engineers at Batley, near Leeds, in 
which some 2000 men were affected, has been settled, 
and work has been resumed. The dispute arose over 
the employment of two ‘‘ unskilled men” to do en- 

neering work, to which the union men objected. 

he matter ended by the men objected to leaving 
work of their own accord, and thus peace was restored, 
to the satisfaction of at least two parties. 

The movements amongst the Jewish workers of the 
East-end of London seem to be going on apace. The 
Factory and Workshops Acts are being put in force 
more than ever. But this is not all: the masters and 
the workpeople seem to be moving in the sanie direction 





in some cases, even to the extent of calling in the support 
of the Chief Rabbi. The baking and clothing trades 
are mostly affected, but there are other numerous in- 
dustries carried on chiefly by the Jewish population. 
The Sunday difficulty is exercising all sections, inas- 
much as Saturday and Sunday constitute two Sabbath 
days—one for the Jews, the other for the Christians— 
giving only five days’ work to the former and six days’ 
work to the latter. 


Matters seem to have quieted down in the coal 
trade. Better prices have been obtainable is some 


cases, and ee =a! the idea of reductions in| 4 


wages appears to be in abeyance. But, on the other 
hand, there are no indications of advances. Even the 
Scotch miners hold back, showing that the prospects 
are not quite favourable. In the federation districts 
some disputes have occurred, but not of a serious 
character. Some pits have been closed, but special 
reasons are given for the closing. What is apparent 
is that the results of the constitution of the Joint 
Board have not ended with its dissolution. The in- 
fluence of the agreement remains, even if that agree- 
ment be no longer valid. This is an encouragement in 
favour of its reconstitution, with a similar board for 
Scotland. It is better to go slowly under such a 
system than to rush wildly and in confusion without 
such a board. We shall get more used to conciliation 
after a time, and have fewer failures under it. 





NOTES FROM SOUTH AFRICA. 

To THE EpIToR OF ENGINEERING. 
_ Stz,—The terrible scourge of murrain or rinderpest, 
imported vid the east coast of this continent, threatens to 
bring about important political and commercial changes, 
while its advance is certain to widely influence the en- 
gineering world by the urgent necessity of providing 
cheap and quickly constructed lines of light railway, to 
relieve districts denuded of means of transit by oxen. 
Mr. J. Mackay, the author of an excellent book on 
‘* Light Railways,” has already planned a 30-in. line of 
240 miles between Alexandria and Avoptuur, and several 
others of the same type are suggested in Albany, to con- 
nect small towns with existing lines which show satisfac- 
tory returns, and are cumbered with traffic. Alexandria 
lies beyond the Sundays River, which is crossed by a 
screw-pile steel bridge, designed to carry 30-ton loco- 
motives, and constructed at Stockton-on-Tees. 

Although the 30-in. railways of Saxony and other 
countries are a success, and the one from Port Nolloth, 
about 100 miles long into Namaqualand, pays good divi- 
dends by its —. ore traffic, our Government shows 
no sympathy with the project, which is strongly sup- 
ported in the Eastern province, where it would confer 
great benefits, and cost about a third of the sum per mile 
paid for the lines using 60 lb. rails, to carry 52-ft. loco- 
motives weighing nearly 70 tons. The official inertia is, 
however, easily explained, and is usually shown towards 
schemes not originated by the Western wirepullers. The 
Easterns are, however, now active, and have some miles 
built of the 3}-ft. ea junction line to run from Oudbt- 
stroom to King William’s Town, connecting several 
growing towns, and crossing the line to G Reinet, 
which in about 15 months hence will join the “ Midland” 
at Middelburg. The new extension is 91 miles, and will 
give this port a double route to Rhodesia and the Rand. 
Mr. James Butler is resident engineer on the section, and 
the contractors promise = progress, 

The building of the Bulawayo trunk line to Zambesia 
and the Lakes, with the projection of a main line from 
Kaffraria to Maritzburg, brings many cargoes of rails 
to Algoa Bay, so the track is gorged with traffic. Large 
orders for rolling stock have been placed with British 
firms, the locomotives coming from three noted Clyde 
builders, and giving the utmost satisfaction, being able 
to haul fully double the loads customary 10 years ago. 
To enable these monsters to work safely, the girders of a 
large bridge on the Sundays River were recently replaced 
by steel ones of heavier section, the operation being con- 
ducted very pores without interrupting traffic. The 
old spans will probably be sent into Bechuanaland, where 
the line already reaches Mochudi, and nears Palapye. A 
short branch from the latter may tap the Transvaal, 
which is parallel with the line from ype a town 
with thousands of natives, and growing rapidly in the 
European portion. 

The halting and feeble policy pursued by the Cape 
Executive in dealing with rinderpest causes great —_ 
and the Mere of indiscriminate shooting of oxen in a cru 
clumsy fashion by hundreds at once, because of a few 
sick in the herd, will promote disease by the rotting 
carcases distributing myriads of microbes, and poisoning 
the air for miles, some miscreants having also thrown 
bodies into wells, making no efforts to bury them. 
In the Transvaal the orders are to shoot only sick 
animals, and as many as can be entrenched abt the time. 
Some methods of treatment are said to cure 30 per cent. 
of the cattle, and it is hoped that fumigation and the 
daily administration of simple antiseptics, may avert the 
destruction of valuable cows on our dairy farms. The 
isolation feasible in Great Britain 30 years ago is im- 
practicable here, but an effort is to be made to keep the 

— north of the broad Orange River, although carrion 
bi 8, vultures, and vermin easily pass that barrier, and 
natives can ford it in man: places. ‘ : A 

Wire fencing is perder to prove but a slight impedi- 
ment to antelopes, five kinds of which have n found 
dead on the Veld in numbers from rinderpest, which does 
not seem to affect goats or sheep, although camels are 





said to suffer from it in Asia. Drought <4 however, 
seriously reduced our flocks, so that oe urg, near 
Cape Town, which normally supplied 30, camels for 
the capital, could only send 5000 the last 12 months. 
The district could easily be irrigated, but nothing has yet 
been done, and a wealth of water is annually,lost, although 
Government has decided recently to start important 
works at Steynsburg and on the Harts River. In many 
situations a heavy rain would fill large dams in 24 hours, 
giving plenty andsafety for a year, as just proved at Port 
Elizabeth, a basin nearly a mile long filling to the brim. 
At Steynsburg a spacious lake could be created by the 
blocking of a poort, and many suffering districts can be 
uickly rendered prosperous and happy by impounding 
rivers usually dry, but occasionally running strongly. 

The ——. half-million sterling wasted in unwise useless 
works at the Komé Mouth, Albany, would have con- 
verted a number of districts in the vicinity into productive 
exporting oases; but concrete was distributed foolishly, 
and a fine tidal river has ceased to be serviceable, because 
not dredged like its inferior sister at East London. At this 
place large steamers can now be berthed, and the port runs 
a twin-screw cargo boat at intervals to St, John’s (120 miles 
to the eastwards), where a little deadging, promises to 
create a splendid and sheltered harbour. The Frontier, 
built by Fleming and Co., enters very easily, and is a 
great attraction at the future port of Pondoland, where 
a railway to Maclear has been commenced, to tap the 
coal mines of Tembuland. This will connect with the 
extension from Sterkstroom to the Indwe mines, which 
will probably go forward to Richmond Road in Natal, 
where 16 miles of line are being pushed on westwards 
towards Kokstad. In Natal a line is pushed to the 
Tugela, and another will soon reach York Bhapblone from 
Isigingo, and open up a number of lovely coast resorts 
pera a fine country for sugar, tea, coffee, and tropical 
produce. 

The fibre aloo, yielding the so-called Sisal hem 
as in as, is being freely planted, and mil ia 
erected for the treatment of leaves, which farmers supply 
at 10s, per ton. These plants are also started near 
Algoa Bay, and in three years will yield revenue. 
Wattle trees are also being grown, the bark industry in 
Natal being now of importance. Thousands of these trees 
will be developsd near Uitenhage, now termed the Gar- 
den Town. This is the locomotive dépét of this district, 
several hundred men bei at the carriage works, 
and turning out teak 50-ft. coaches, comparable to the 
best from Lancaster and Birmingham, which furnish the 
bulk of the material. The town is now expending 25,000. 
for a 16-in. steel pipe line, and # roomy reservoir five 
miles distant, to impound a grand fountain never known 
to flag, and at a good elevation, so that turbines will be 
erected, and the dorp electrically lighted. This port is 
also willing to purchase the ample surplus water, if a 
bargain can be made, The distance exceeds 20 miles, and 
@ service can be given by gravitation. 

A block of public offices, to cost about 40,000/,, and 

lanned by Mr. Hollands, A.R.I.B.A., London, will 
completed at Uitenhage in a year hence, and 
much embellish the town. There is now a 45 minutes’ 
train service to the port, a trio of locomotives with J: 7 
valve gear taking mixed trains at a speed of over 30 miles 
an hour, and re er or four stops in the 21 miles, 
Special trains are often run for entertainments to 
Algoa Bay, which has the best library in South Africa. 
Uitenhage is well suited for Europeans needing a good 
climate, and enjoying a small fixed income, especially 
if vegetarians, a flesh diet being now very expensive, and 
the bulk of the sea fish going in ice to Kimberley and 
Johannesburg. 

The situation as regards the cost of food at Cape 
Town and elsewhere, threatens the retirement of the 
Prime Minister, who lost his position a decade ago on 
the phylloxers question, where he was in the right, but 
now is condemned for supporting taxation of the neces- 
saries of life, while letting bad brandy go free, to the 
promotion of crime, porta. and di . The Govern- 
ment appointment of a day of_humiliation has caused 
much angry expression of indignation and resentment ; 
the Bond party is strongly preedine and opposes the 
abolition of imposts on wheat, flour, and meat from 
Australia, Canada, and other British sions, 
which render the cost of living at Cape Town about 
double what it is in England. In the emergency now 
confronting our agen pe a two Dutch mem- 
bers—the situation will deplorable, and if faced un- 
prepared, will be appalling. 6 must, therefore, permit 
Australia to provide us with ample and cheap sungtiee 
she ering, slcanay started @ direct steam line to Natal 
and Cape Town ; the Damascus landing 200 live sheep at 
the latter, along with lots of butter, cheese, &c. 

The Cape public is opposed to the fiscal system, devised 
by the Bond party to bolster up farmers and conservative 
vignerons in the western province. The invasion by 
aed oe — + ees and Kage a must 
com’ ir Gordon igg to change his a @. 

Our Railwa Couaieenien, Sir James ae | 
K.C.M.G., is from the north, and, it is said, wil 
resist the monstrous claims of the Bloemfontein officials, 
who treat on the basis of mileage, while hai on the 
colonial side costs double, as they well know. gross 
profits on the Midland Railway equal 74 per cent., and 
are not likely to be affected by the competition of the 
border line, that from Durban, and the railways. 
These are already congested, and with jient troub 
to contend with, the tunnel beyond the Port: fort 
being traversed by a rack line on Abt’s plan. The delays 
at’ Lourenzo Marques in handling goods remain formid- 
able, and almost insuperable. British warships often 
enter the great bay, and H.M.S. Gibraltar is ex- 
pected vid Aden in connection with events at Zan- 
zibar, the St, George being also on the coast, Heavy 
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guns are in position at Durban on the Bluff, and it is 
pro to form artill corps at Port Elizabeth 
and East London, where batteries may be installed. 
Colonists view the arrival of troopships (Malta and Simla) 
witb much content, but do not admire the transfer of in- 
fantry to India, as South Africa requires at least 10,000 men 
of all arms, so as t0 meet any emergency. Should bovine 
disease ravage the Transvaal, desperate burghers may 
get beyond control, and attempt enterprises on pro- 
tected territory. Natives may also be convulsed by the 
dreaded catastrophe menacing their pee Fortu- 
nately mules and asses are not influenced by the wave of 
infection, and a train load of 250 donkeys recently left 
Cradock for the Rand, where they are worth over 10/. 
each. The colony is, therefore, being denuded of the 
asinine tribe, and has not yet started raising hybrids 
between zebras and equines, of the ‘‘ Romulus” model— 
shown in the Field—although zebra teams are used in the 
Transvaal, and zebras can be caught near Port Elizabeth, 
elephants and buffaloes also being shot within an Lour’s 
ride by rail. 

As mules are found to be more suited for this country 
than susceptible horses, the costly jacks of Poitou and 
Andalusia are now frequently imported, along with 
pedigree cattle, horses, and sheep. Experience already 
gained with the cross of Shropshire and Merino sheep, 
shows that Africa can follow Australia and Zealandia, 
in breeding for flesh as well as fleece, reports from Brad- 
ford on our crossbred clips being very pleasing. The 
animals are more robust and mature early, so by the 
gradual extinction of scab, and intelligent growing of 
grasees and roots, African flocks may resume former 
dimensions, without dying wholesale from drought. 

Artesian borings multiply in the colony, over 80 per cent. 
of those made proving profitable, anda Cape Town firm 
producing many steam drills. American machines are 
also being used in the search for petroleum, and it is 
hoped soon to announce a strike in the west. Coal is 
reported near the Keiskamma Mouth in an outcrop, and 
a good seam is declared five miles from Fort Salisbury, 
to which a railway from Chimoio is approaching, the 2.ft. 
gauge ending there, to be widened later on to 34 fb. 
Locomotives in Mashonaland and Matabeland are more 
potent than Goorkha regiments, and will prevent sporadic 
outbursts in the Matoppos and elsewhere, by causing 
employment, and overawing the superstitious people. 

The conservative party denounces the Mombasa line 
to the lakes, which will confer boons of inestimable 
value on myriads, harried by diabolical Arab slavers, 
and by the wars of rival chiefs. Only under the shield 
and sword of Britain does peace prevail, and the con- 
dition of the natives around Nyassa shows that safety 
is found only where the flag of England flies for the 
good of all. As the Oairo line advances to Dongola, 
and we are heading to the Zambesi Falls, a journey by 
rail and steamer from Cape Town to Alexandria is no 
longer a wild dream, but will be a reality in about a 
decade hence ; the same gauge rules at both ends of the 
line, so that old rolling stock can be sent from the Cape 
for the Suakim and Berber line. 

Gold quartz is now reported to exist within 30 miles 
from Cape Town, but mining laws in the province dis- 
courage prospectors, or the auriferous district of Prince 
Albert Road might have been developed ere this, the 
water-worn nuggets evidently coming from the near range 
of the Zwartberg. This immense and bold range is practi- 
cally untouched, and should be investigated by Australian 
miners, equipped by Government or capitalists. Close to 
the mountains flanking Beaufort West, a large deposit of 
nitrates has been found, said to be of considerable thick- 
ness. The main ling from Kimberley passes the town, 
which is resorted to by invalids seeking dry air. 
A dam of three miles circuit waters the place, and 
much favours the growing of fruit. A small forest of 
blue gums has also been created, showing what 
might be done in many situations, in the formation of 
basins by judicious blocking of rivers and sluits—a 
matter almost entirely neglected. 

At the rising town of Kronstad, east of Bloemfontein, a 
causeway of concrete gives a beautiful river for miles, and 
is the pride of the place, which attracts shoals of visitors 
to enjoy boating and fishing. The projected railway from 
Harrismith through Bethlehem is expected to join the 
trunk line here, the water being good, splendid stone 
abundant, and a coal mine near the station. The a 
is well wooded and grassed. By the proposed line, fis 
from Darban would reach the Free State towns quickly, 
and last week the s.s. Nidaros, built in Norway, caught 
3000 Ib. of large fish in a day off Durban, where rock cod 
are found. No deep sea fishing has been attempted near 
Cape Town, but the decked craft used off Scilly and 
Scotland would be able to make big hauls outside the 
peninsula, where open Malay boats dare not go, fearin 
weather changes. Fish in the city is, therefore, scanty an 
costly, the best coming from Simon’s Bay 20 miles distant, 
A recently appointed pisciculturist from Fife, Professor 
Gilchrist, is studying the marine fauna of our coast, with 
a view to the development of systematic fishing. The 
Japanese, being good seamen and fishermen, might 
with advan be invited tc Natal in place of the 
coolie from India. The Japs being ingenious, fas- 
tidiously cleanly, clever in arboriculture and agriculture, 
their introduction should be welcome, and it is strange 
that Australia objects to their migration to Northern 
Queensland, where cheap labour is urgently needed for 
cotton and sugar cultivation. Many Japanese divers 
have been imported for the Westralian pearl fisheries. 
Natal possesses the jinriksha, and can advantageously 
import its originators, who work extensive coal mines 
at home, and could replace Zulus in the seams of 
Dundee, where more skilled labour is needed to meet the 
the demands of Durban. Since the advent of the powerful 
** Simons” pump dredger Octopus, the traffic of that port 


has phenomenally increased, ocean steamers of 5000 tons 
being now brought to the wharf. The bar tends to 
deepen month by month, despite fluctuations which will 
be arrested on the arrival of a sister to the Octopus, 
soon to be completed at the Renfrew yard, and making 
the sixth sent to Natal. 

To assist the fleet attracted by facilities of fuel, 
water, and cheap supplies, the Harbour Board has 
ordered another powerful twin-screw tug rather larger 
than the fine Dundee twins, built by Gourlay Brothers, 
and named Churchill and Richard King. A similar craft 
is also to be obtained for Table Bay, which is now visited 
by many large steamers and first-class clippers making 
the round via Australia and California. Another graving 
dock is discussed for the Capa, but a depositing dock 
would eerve all purposes, be soon erected, and work at a 
third of the costs of an excavated basin. This is fully 
shown at Hamburg, Kiel, Shields, and Cardiff. A well- 
protected site is also available, and the success of floating 
docks at Valparaiso indicates their value for naval and 
commercial vessels. 

To meet the growing shore work of various kinds at 
Cape Town, more four-wheeled tank locomotives have 
been obtained from Gateshead, Messrs. Black, Haw- 
thorn, and Co. also sending four of ae type to this 
port, three of which have been transferred to the Cape 
Government, which now conducts the handling of cargo 
after it reaches the jetties. These ‘‘saddle tanks” 
have good haulage power, and take the sharp curves 
entering the jetties easily. An immense flow of 
both inward and outwa cargo now and prospec- 
tively concentrating at Algoa Bay, the Harbour Board, 
under the late presidency of Sir Frederick Blaine, has 
obtained permission from Government to expend 200,000/. 
in new jetties, and for improvements to those existing, 
which are splendidly equipped with the best and latest 
gear for handling bulky and em | packages and machi- 
nery. At the same time a haul-up slipway is being 
started on the shore, where a eteel lighter of 84 ft. is 
nearly completed by the artisans sent out by Cox and 
Co., Falmouth, who built the powerful tugs, Sir Frede- 
derick and Eland—the latter, just received, not stopping 
engines until reaching Cape ‘Town. Both are first-class 
specimens, the former composite tug having acted as a 
mail boat between East London and Natal, averaging 
over 11 knots. This port now counts 10 tugs and steam 
launches, and at present has 25 sailing vessels at 
anchor. 

The scientific management of the port demanding 
much extra attention, Mr. R. Hammersley Heenan, 
has left the Government service, and is appointed as 
managing director and engineer to the Harbour Board, for 
which he has erected a salt-water pump to serve the town, 
and also a concrete bath 50 ft. by 150 ft., close to the sea- 
wall, This is being lined with tiles, and will soon be open 
tothe public. The extension ea wall reclaims some acres of 
foreshore, on which spacious warehouses will be erected, 
all the cranes being worked hydraulically. Mr, Heenan 

roceeded to London by the new 6000-ton Dunvegan 

‘astle, to consult with Messrs. Coode, Son, and Matthews, 
on various proposed works at this port. which include outer 
structures shielding the anchorage. The Kinipple mono- 
lithic plan of walling may be followed, and the inventor. 
now in Egypt attending to important works, will be in 
South Africa next year en route to Australasia, when he 
will inspect ports in Natal and this colony. Mr. Cathcart 
Methven, C.E., Durban, a former pupil, has illustrated 
the system there. 

At present the turret decker Elm Branch, from Sunder- 
land, is discharging at Durban, and is the first of her type 
crossing the equator. The Laurel Branch and the Willow 
Branch are also on this coast, and have boilers fitted with 
“Serve” tubes. At Cape Town the trolley plan of 
electric traction is now in a for some miles, while 
extension is in progress. Here the same company is 
erecting a large power-house and car-sheds, some miles of 
heavy track being already laid, and worked by horses and 
ordinary cars. The machinery will be English and the 
boilers of the tubulous kinds, all the plant at Cape Town 
coming from Philadelphia. 

The regular calling at our ports of large steamers direct 
from New York causes a growing influx of American 
productions, and those made in Germany are also con- 
spicuous, the splendid and popular twins of the Union 
Line coming from Hamburg fortnightly, soon to be 
reinforced by a trio of larger G’s nearly as spacious 
as the Germanic of Liverpool. The same enterprising 
compene s scored a success in altering the Clyde-built 
Scot at Belfast, and she now shares prestige and patron- 
age with the Norman, which is shortly to be joined by 
the Celt, of equal dimensions, and of ass speed, com- 
bined with the latest luxuries of science and furnishing. 
The Castle Company does not lag behind in efforts to 
render trips to Africa delightful, and their latest addi- 
tions to the mail service are pronounced to be in all points 
worthy specimens of the skill of the famed Fairfield yard, 
which also contributesa pair of fine four-masters of the 
Pembroke class for intermediate service. It will thus be 
seen that the tourist bound to South Africa can reach 
Natal with maximum comfort, and will find there hotels 
up to date, with beautiful suburbs furnished with pure 
water, and with the latest appliances for securing sanita- 
tion. ours, &c., 


P. FRANcE. 

Port Elizabeth, October 11, 1896. 

P.S.—The iron screw coasters Aguar and Kaffir have 
ceased running from the Knysna with gH of timber, 
the former being wrecked near Port Elizabeth, and 
beached in the bay, and the Kaffir serving as a collier in 
Table Bay, where the Swedish ship Atlas is ashore at 
Blauwberg. The s.s. Strathmore, disabled near Sb. 
Helena by loss of propeller, has proceeded on her voyage 





from Natal, after repairs at Cape Town.—P. F, 





THE PHYSICAL SOCIETY. 


A SPECIAL general meeting of the Physical Societ 
held on October 30, 1896, Captain Abney, President, in 
ir. 


the chai 

The Secretary having read asummary of the replies 
by members to a circular which had been pilienel 
them during phe last session, & series of resolutions drawn 
up by the Council bearing on the points raised by the 
circular were adopted. The chief of these reeolutiong 
were to the following effect: 1. That the subscription to 
the Society be raised to 2/. 22. 2. That present life 
members be invited to voluntarily subscribe 1/, jg, 
annually to the funds of the Society or to compound for 
this annual contribution. 3. That a guarantee fund be 
instituted. 4. That in future members of the Society be 
styled Fellows of the Physical Society of London. 

In the course of the discussion on these resolutions, the 
President, Secretary, and Treasurer gave an account of 
the financial — of the Society, and explained that 
at present each member receives from the Society, in the 
shape of Proceedings and Abstracts, printed matter which 
costs the Scciety more than the amount of the annual 
—e- The ordinary science meeting was then 

eld. 
A letter was read from Lord Kelvin, thanking the 
Society for the address which the President, on their 
behalf, had recently presented to him. 

Professor W. Stroud read a paper by himeelf and Mr. 
J. B. Henderson on a “‘ Satisfactory Method of Measuring 
Electrolytic Conductivity by Means of Continuous Cur- 
rents.” 

The method consists of placing a balancing electrolytic 
cell in the arm of the Wheatstone’s bridge, adjacent to 
the arm containing the chief electrolytic cell, so that the 
electromotive force of polarisation in the two cells neu- 
tralise each other’s effect on the galvanometer, The 
authors find that if the resistance of the arms of the 
bridge are high (20,000 ohms), and if an electromotive 
force of about 30 volts is used in the battery circuit, then 
the resistance of a solution (of potassium chlorate in their 
experiments) can be determined to within about one part 
in 2000. With a D’Arsonval galvanometer the balancing 
cell is so efficacious that it is impossible to tell that it is 
not & metallic resistance that is being measured. 

Professor Perry asked if the authors had tested whether 
the difference in resistance of the cells was proportional 
to the difference in oy Ay of the liquid columns. 

Mr. Appleyard said he had found that the resistance of 
an electrolyte appeared to vary, because in the ordinary 
arrangement the cell was short-circuited through the 
arms of the bridge. He suggested as a remedy the makin 
and breaking of the circuit by a special key, so arrange 
that except when taking a reading the cell is on open 
circuit. 

Mr. Blakesley asked if the authors had tried the 
method in which the resistances are adjusted till, when 
the battery circuit is broken, there is no immediate change 
in the galvanometer deflection. It is possible by this 
method to measure a resistance of between 6000 and 
10,000 ohms to within 0.1 per cent. 

Professor Ayrton said the method referred to by Mr. 
Blakesley was the ordinary ‘‘false zero” method. In 
using this method you were working to a continuously 
altering zero ; in Professor Stroud’s method, however, the 
zero was constant. 

Mr. Appleyard said he had found the “ false zero” 
method troublesome to use. 

Professor Stroud, in reply, said they had not tested the 
proportionality between the resistance and length, and 
they had not tried the ‘‘ false zero” method. 

. Appleyard then exhibited a number of different 
forms of electrical Trevelyan rockers. 

The moat interesting one consisted of two rods of carbon 
fixed to a wooden sounding board, with a third carbon 
rod lying across the other two so as to form a micro- 
phone. A fairly strong current is passed through this 
microphone and through two electro-magnets which act 
on the prongs of a tuning-fork fixed to the sounding 
board. The tuning-fork acts on the microphone, which, 
by making and breaking the current, keeps the fork in 
vibration. 

A cylinder of carbon forming the ‘‘ knife-edge” of a 
small pendulum supported on bwo horizontal carbon rods 
kept the pendulum in violent oscillation as long as a 
current passed from one of the horizontal rods, through 
the movable cylinder and out through the other horizontal 


rod. 
The Society then adjourned till November 13. 





CuHILIAN TELEGRAPHS, —The Chilian Government tele- 
graph lines now comprise about 7500 miles. 





Royat InstrTuTIoN.—At the general monthly meeting 
of the members of the Royal Institution, held on Novem- 
ber 2, i¢ was announced that the Christmas lectures, 
specially adapted for children, will this year be given by 
Professor Silvanus P. Thompson, F.R.S., his subject 
being ‘‘ Visible and Invisible Light ;” and it was repo’ 
that the managers had elected Professor Augustus D. 
Waller, M.D., F.R.S., Fullerian Professor of Physiology 
for three eo the appointment to date from January 13, 
1897, and also that the managers had appointed Dr. 
Alexander Scott, M.A., D.Sc. to be superintendent of 
the Davy-Faraday Research Laboratory of the Royal 
Institution, the directors already appointed by the 
managers being Lord ey and Professor Dewar. 
After the meeting the mem inspected the new rooms 
which have been lately added to the library of the Royal 
Institution, through the munificence of Dr. Ludwig 
Mond, F.R.8., which rooms will provide increased accom- 





modation for the members on the occasion of the Friday 


| evening meetings, 
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“EN INEERING” ILLUSTRATED PATENT 
as RECORD. 


OomriteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE AOTS 1888—1888. 
mber of views given in the Spectfication Drawings is stated 
7 cae where none are mentioned, the Specification is 
illustrated. 
wan, tevenstons are communtcated from abroad, the Names, 
d&c., of the Communicators are given in italics. 
Copi of Specifications may be obtained at the Patent 4) 
Fale A 25, ee Butldings, Chancery-lane, 
at the uniform price of 
the advertisement of the of @ complete 
= sere ation is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
Ss omer Teer a of cpaiien to OF ataet 2 
ti ‘a 
stent on any of the mentioned in the Act. 


ELECTRICAL APPARATUS. 

. G. Hill, Manchester. Are Lamps. [4 Figs.) 
one 1895.—The object of these improvements is to govern 
the movements of the carbons so as to strike and maintain a uni- 
form arc. This is effected by means of an improved form of 
brake, consisting of an arm g pyery to a stationary bracket c 
eccentrically to the brake wheel f and with its free end connected 
to the core e of a solenoid d, dl, The arm g is chambered to 
receive an adjustable brake block j which acts upon the brake 
wheel f. When the lamp is out of action the core ¢ is in its lowest 
position in the shunt coil d, but as soon as an electric current is 

through the lamp the core el is drawn into the serics 
coil dl, and by a suitable connection to which both cores are 


“AA "ef A 


-C., 








T 


























pivoted, the core ¢ is drawn dut of the shunt coild, The brake is 
thus caused to engage immediately with the brake wheel f and 
carry the same partly round, thereby turning the pinion g', which, 
gearing into the teeth on the wheel m, causes it to turn on its axis 
and move the chain or cord n, which raises one and lowers the 
other carbon rod, and so parts the carbons and strikes an arc ke- 
tween them. The lamp then continues to burn until the carbons 
waste away and the arc becomes too long, when the shunt coil d 
gaining strength draws in its core e to such an extent that the 
brake is disengaged from the brake wheel f and so allows the 
wheel m to turn freely and the carbons to approach one another 
until a proper arcis again obtained. (Accepi eptember 30, 1896.) 


22,207. C. Kellner, Vienna, Electrodes for Elec- 
trolytic Apparatus. [4 Figs.) November 21, 1895.—As 
shown in Fig. 1, a rigid metal rod, wire, or cable a, preferably of 
copper, is placed in a platinum tube b of slight thickness of wall. 
The cross-sectional area of the metal body is to be determined in 
accordance with the strength of the current to be — through, 
and also s) as to correspond with the clear internal cross-sectional 
shape of the tube b, so that the metal body, which serves to eon- 
duct the current to the electrode along the entire length of the 
latter, will be in all places in close contact with the wall of the 
tube. The platinum tube b of slight thickness of wall, may, as 
shown in Fig. 2, be provided with lateral rib-like projections b1 
which are preferably eerrated at their edges with the object of 
intensifying or increasing the ‘‘ point action” between two such 
electrodes when arranged opposite to or facing each other, and of 
producing greater intensity or potential of current. In order to 
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enable the platinum tube to fit still more closely up against its 
metallic support, the former may be filled or lined with a metallic 
alloy, and the current-conducting cable be inserted into the said 
alloy. A number of such electrodes may (as is shown in Fig. 3 
for the two arrangements illustrated in Figs. 1 and 2), be con- 
nected together so as t> form a framework or grating by soldering 
the metallic supports a to a conducting rod or barc. Gratiogs or 
frameworks of this kind yf be employed as well for vertical as for 
horizontal apparatus ; the choice of one or the other construction 
of the electrodes being determined by the density of the current 
to be obtained. In order to avoid damaging the platinum tubes 
when inserting them into or taking them out of the frame that 
keeps the electrodes in the yy the electrodes are prefer- 
ably arranged to dip with their free ends into short tubes or 
shallow cups d (shown at one place in Fig. 3), which are filled with 
paraffin or other substance such as will not be acted upon by the 
Products of the electrolysis. (Accepted September 30, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


18,908. F. W. Lanchester, Alvechurch, Worcester. 
Gas and Oil Motor es. (3 Figs.] Ostober 9, 1895.— 
he motor cylinder A is preferably made of steel tube, and a 
number of copper rings B are shrunk thereon, leaving sufficient 
pw for the circulation of air between them. Round the rings 
and cylinder A is fixed an outer casing O having an inlet E and 
- outlet P, both of large area. The air inlet E leads by a short 
pe F to a casing Q completely inclosing the flywheel rim D. On 
¢ flywheel rim D are fixed a number of vanes C, thus making it 
serve the additional purpose of a centrifugal fan, and causing a 
— Y current of air to pass between the rings B and round the 
— wall. On the outlet of the casing O is placed a rotatin 
lo nper G (Fig. 2), which is regulated auto —_ in the fol- 
‘wing manner: A compound shaft H is constructed of an out- 











side tube and a central core fitting it easily, the tube and core 
being of metals ra appro coefficients of ex ion. The 
core and tube are rigidly secured to each other at the end R, but 
at the end T the tube carries two fixed collars L, L and a loose 
sleeve M between which a pair of loose bevel wheels 8S, S revolve. 
The end T of the core is rigidly secured to the M preferably 
through slots in the outer tubing and by collars. The shaft H is 
be ome in the path of the outlet P, and is driven by a pair of 
screw gear wheels J, K from the engine. The bevel wheels 8, 8 
gear into a third wheel U keyed on a «mall spindle carrying the 




















worm V, this worm operating on worm teeth formed on the edge 
of the damper G. As long as the outgoing air is at the desired 
temperature, both the core and tube of the shaft H are of such 
length that both bevel wheels S, S ride loosely, and consequently 
the damper is not operated. When any deviation above or below 
this temperature takes place, a corresponding difference of ex- 
pansion occurs between the core and the tube, causing either one 
or the other of the wheels S to be gripped firmly between the 
sleeve M and its collar L, and so operate the damper G to increase 
or diminish the quantity of air passing, and thereby restore its 
temperature to that desired. (Accepted September 30,1896). 


18,294, C.D. Abel, London, (The Gasmotoren Fabrik Deutz, 
Koeln-Deutz, Germany.) Method for Starting Gas and 
Oil Motor es Twin Cylinders. (3 Figs.) 
August 18, 1896.—The Specification to the application for Letters 
Patent No. 12,003 of 1896 described an arrangement for starting 

as or oil motor engines, wherein, after having brought the piston 
nto a certain tion in the cylinder, an explosive charge is 
forced into the latter, while at the same time the piston was pre- 
vented by a suitable device from being forced forward thereby, 
the said device being, however, made to yield to the greater force 
eo by the ge Bn of the charge which effected the start- 
ng of the engine. According to the present invention this mode 
of starting is applied in a modified manner to four-stroke cycle 
gae and oil motor engines with twin cylinders either placed side 

y side, the cranks of which stand at an angle of 180 deg. to each 
other, or placed opposite each other, with the pistons connected 
to one and the same crank. For this purpose the cranks are first 
brought into a position about at right angles to the cylinder axis, 
8) that the one piston stands at about the middle of its working 

















stroke, while the other stands at about the middle of its compress- 
ing stroke. Explosive mixture is then pumped by a hand pump 
simultaneously into both cylinders, go that the pressures thus 
produced on the one side of each piston being equal but.acting in 
opposite directions on their cranks, no motion of the latter, and 
consequently of the pistons, can take place during such compres- 
sion, When a charge of the requisite degree of compression has 
thus been introdu into each cylinder, that of the firat-named 
cylinder is ignited, and thus imparts rotary motion to the crank- 
shaft, thereby effecting a farther compressing of the charge in the 
second cylinder, which is also ignited as soon as the dead centre has 
been passed. By this means the engine receives a farther powerful 
acceleration, which will insure a reliable starting of the engine. 
The figures show an engine with twin cylinders arranged side by 
side operated in the avove-described manner, the cranks being at 
an angle of 180 deg. to each other. A, A! are the two cylinders, 
B, B' the pistons, and C, C' the connecting-rods. The compressing 
— P for the explosive compound is connected by pipes to the 
nlet valves v, v' of the two cylinders, so that these can be simul- 
taneously charged. (Accepted September 30, 1896.) 


GUNS AND EXPLOSIVES. 


21,737. Sir Andrew Noble and R. T. Brankston, 
Newcastle-upon-Tyne. Gun Mountings. [3 Figs.) 
November 15, 1895.—Tne principal object of this invention is to 
control guns in running out, and to prevent them from running 
out violently after firing at great depression. For this purpose 
combined recoil and running out control presses are provided. 
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The trunnions A of the gun fit into carriages B which slide along 
guide surfaces C upon a cradle D. 
trunnions E which are at the centre of gravity of the gun and 
cradle. The gun is prevented from turning about its own trun- 
nions A by a slipper, but elevation and depression are obtained by 
rotation of the cradle about its trunnions E. The gun always 
recoils in the line of fire and it compresses a spring G, which 
after recoil returns the gun automatically to the firing position. 












5 SSS 


am 
Lol 











The cradle D is pivoted on | A 
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A piston-rod H fixed at D! to thecradle D through the 
cylinders Iand_ K of the control presses, and has Pp L 
and Monit, The forward piston L acts to control the recoil in 
the usual way ; liquid contained in the cylinder I being driven 
past the piston L through a port or slot which is progressively 
contracted by a valve key N fixed within the cylinder. The 
liquid — <9 yo L eo —_ is = ved ye the 
ween the two pistons L an , but, this 

chenty full, an equal quantity of liquid is displaced pram | 
out by the valve O into the chamber P. After recoil, when the 
= commences to return automatically, it is resisted by the 

quid now confined in the chamber P and in the behind 
the piston M, and the gun is able to return only as fast as the 
liquid can flow past the piston M by a — formed in it which 
- ist ond contracted by a valve key R. (Accepted September 
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MINING, METALLURGY, AND METAL 
WORKING. 


22,345. E. A. Ashcroft, Grays, Essex. Generating 
Steam. [4 Figs.] November 22, 1895.—This invention relates 
to an improved method of and apparatus for applying the heat of 
slag or other hot material coming from a smelting or other 
furnace to the pu of generating steam. The improved 
method consists, first, in supplying the heated slag or material to 
the heating chamber of the boiler in such manner that the mate- 
rial will be spread out in a thin layer so as by the continuous or 
intermittent accretion of material to present a constantly or fre- 
quently renewed heat radiating surface of extended area. By this 
method of supplying the material in a succession of superposed 
thin layers, the heat of each layer is radiated and utilised as the 
layer is deposited on the alr cooled subjacent layers, so that 
the su een eee is always the hottest. The method consists, 
secondly, in assisting the convection of the heat from the ex 
surface of the hot material to the heating surface of the boiler by 
means of a current of air passing over the surface of the hot mate- 
rial, then over the heating surface of the boiler, and then over a 
freshly renewed surface of the hot material, and so on in a con- 
tinuous cycle. The operation is as follows: The hearth being ia 


a 





(29345) 


its raised position, the slag or other hot material from the furnace 
is poured through the central tube D and becomes spread out on 
the hearth in a thin layer which radiates heat and is continuously 
or intermittently renewed, the slight central superelevation of the 
material exposing a greater area and disposing it to greater advan- 
tage. To assist the traneference of the heat to the boiler, a con- 
tinuous circulation of air is maintained by the fan N!, the air 
being delivered through the pipe N and central tube D becoming 
heated in passing over the material on the hearth, then paesing 
up through the flues C into the upper flue, through the aper- 
ture P into the outer flue, and around the body A of the boiler to 
the tube H, by which it is returned to the fan after having been 
thus brought into contact with a very extended heating surface. 
When the heating chamber is nearly fiiled, the hearth is lowered 
by means of the ram K, wheeled away on its trolley, and the 
heated exhausted material discharged, the hearth being then 
returned and raised into position again, or another being brought 
into use in its place. The generation of steam will depend jointly 
on the rate at which hot material is supplied and at which the air 
is circulated. (Accepted September 30, 1896). 


RAILWAYS AND TRAMWAYS. 


17,747. 8. Hey, Keighley, Yorks. (J. H. Williams and 
T. Mair, Boston, Mass, U.S.4.) Bailway Rail Joints. 
(6 Figs.] August 11, 1896.—This invention relates to that class of 
rail fointe or couplings in which a r of angular jaws are 
pivoted on opposite sides of the rails, having arms which extend 
under the base of the rails, and clamping faces confronting the 
webs of the rails, the object being to produce pressure of the 
clamping faces against the webs by downward pressure of the rail 
upon the arms of the jaws which extend under them. The present 
improvements have in view the provision of means in a rail joint 











of this character for adapting the jaws to different thicknesses of 
the base of the rails. @,a@ are two rails whose ends meet, and 
which are to be connected together by the improved joint or 
coupling. This joint or coupling is of the following description. 
base casting b rests upon and is secured to certain of the ties in 
the roadbed. This casting is formed near its ends with upstand- 
ing ears b'. Angular jaws c, c are fitted to work on the ears, and 
are formed with lugs c* having semicircular sockets c5 in their 
outer sides for engagement with the ears b!. The lower arms of 
the jaws extend under the bottom of the rails, and are extended 
so as to engage both rails. The upper arms of the jaws extend over 
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the upper side of the base of the rails, and are extended laterally so 
as to provide clamping faces c? confronting the webs of the rails on 

te sides, Downward pressure of the rails on the lower arms 
of the jaws has the effect of moving the clamping faces c2 inward 
toward the webs of the rails. It is desirable that both sets of arms 
of the jaws fit closely against the of the rails, and as the 
thickness of the base varies in different rails, means are provided 
for adjusting the jaws to any thickness of base. The clamping 
faces c* are obliquely arranged, as shown in Fig. 2. Fishplatesd 
are provided, to fit between the clamping faces c? and the rails. 
These fishplates are provided with flanges d!, formed to interlock 
with the jaws, by projecting between the jaws and the base of the 
rail. Both the plates and their flanges are wedge-shaped, as 
shown in Fig. 2, so that the act of driving the fishp between 
the rails and the jaws has a tightening effect, the wedge-shaped 
flanges d! causing the fishplates to press downwardly on the base 
of the rail. Stops 62, 62 are provided at the ends of the ears 
bl, b' to bear against the ears c4, and prevent endwise displace- 
ment of the jaws c during the operation of driving in the fish- 
plates. (Accepted September 23, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,510. T. Beeley, Hyde, Chester. Steam Gene- 
rators. [1 Fig.) November 13, 1895.—This invention relates 
ticularly to the steam boilers known as the Fairbairn-Beeley 
ilers, and the objects of the improvements are to increase the 
area for draught and the heating surface of the boiler and to over- 
come the injury sustained by expansion and contraction of the 
tubes. In order to increase the area for draught and the heating 
surface of a Fairbairn-Beeley boiler, the last tube of the furnace 
flue, that is, the one in front of the small tubes, is made of an 
enlarged diameter, so as to obtain a greater area for a larger 
number of small tubes, and this tube of enlarged diameter is 
connected to the front part of the flue, preferably by a taper tube. 
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The small tubes, in place of being straight, are preferably curved 
or bent, 80 that any exp or traction of the tubes causes 
them to bend instead of loosening the joints at the end plates. 
Some of the small tubes near the bottom of the tubeplates may be 
dispensed with, and a single tube of 10 in. in diameter be inserted 
which gives greater facility for cleaning out dirt from the far en 

of the boiler. a, are the end plates in which are fixed any con- 
venient number of small curved or bent tubes c, as well as a single 
straight tube d of a larger diameter. In front of and secured to 
the end plate a is an enlarged tube e of the same diameter or 
thereabouts as the end plate, and secured to the tube e¢ is the 
larger end of a taper tube f/, which at the smaller end is secured 
to the tube g of the furnace flue. (Accepted September 23, 1896). 


20,044. J. D. Churchill, London. Fluid Control- 
we Arrangements of Multiple-Cylinder es. 
{2 Figs.) October 24, 1896.—The upper end of the auxiliary 
motor cylinder 1 isin permanent communication through a pipe 2 
with the steam receiver between two of the engine cylinders, so 
that the auxiliary motor piston 3, the rod 4 of which is connected 
by means of links and levers 5 with compound attachment valves, 
is constantly subjected to steam of reduced pressure, and is 
thereby normally held in the position corresponding to the closed 
attitude of the compound attachment valves. The other end of 
the cylinder is adapted to be placed in communication with a 
source of high-pressure steam or with a condenser by a control- 
ling valve 6 that is normally held by a spring 7 in a position to 
place the lower end of the cylinder in communication with the 
condenser. The controlling valve 6 may be of D form arranged to 
work in a cylindrical case 8 provided with oppositely arranged 
ends 9, 9a. The end 9 is formed upon a baseplate that can be 
bolted near the engine governor. The other end 9a is formed 
with two adjacent ports and passages 10, 10a connected respec- 
tively by a pipe 11 to the auxiliary motor cylinder and by a pipe 
lla with the condenser, and both of which are simultaneously 
controlled by the slide valve 6. Steam is admitted to the case 8 
through asteam inlet nozzle 12 adapted be ted to the 














high-pressure steam pipe or valve chest of the main engine. The 
valve 6 is formed with a backwardly extending part 6a that is 
encircled by a strap 13 into a boss on which is screwed the valve 
spindle 14, which passes to the exterior of the case 8 through a 
stuffing-box, between which and a collar 14a on the rod is inter. 
d the spring 7, which is in compression and keepe the valve 6 
in its normal position, namely, that in which the passages 10 and 
10a, and consequently the pi S$ 11 and 11a, are in communication. 
The lower end of the spindle bears against a lever 15 that is 
ivoted to the baseplate ab 15a and rests upon a roller 16 carried 
. the governor-rod 17, or it may be a rod connected thereto. The 
lever is formed on its underside with a cam-like portion, the 
arrangement being such that upon the engine exceeding a prede- 
termined speed the roller 16 will be brought beneath the cam-like 
portion of the lever 15 80 as to raise it and the valve spindle rest- 
ing thereon, eo that the valve 6 will be then moved into a position 
to admit high-pressure steam to the underside of the piston of the 
auxiliary motor cylinder, and thereby cause it to move in a direc- 
tion to open the compound attachment valves in opposition to the 
reduced steam pressure on the other side of the piston, which 
pressure acts to again close the said valves on the supply of the 
said high-pressure steam being cut off when the engine speed 
becomes normal. (Accepted September 16, 1896). 


12,730. KE. Bennis and A. W. Bennis, Bolton, 
Boiler and other Furnaces. (3 Figs.) 


sloping edges of the main bar with narrow air spaces or air holes 
through or between them, so that very little ash can fall through 
though there is alarge air space. Thefront end of the bar below 
the front plate is formed with a trumpet-shaped mouth F. The 
body of the bar G forms an air chamber or trough, and is —— 
provided with a hole H at the bottom, temporarily —. wi 

a cover, not shown, whereby any dirt that falls into the trough 
can be scraped out at intervals or even blown out by the blast. 
In or near the trumpet mouth in front of the bar and axial 
with it is placed a steam jet I, which blows air into the bar by the 
action of steam, and thus causes forced draught in the said bar, 
which blows up into the fire through the narrow spaces or grids 

















Fig.3. 





or small firebars which form the surface of the upper part of the 
firebar. The arrangement enables forced draught to be used 
without a closed stokehole, and each part of the fire receives its 
due share of blast, so that the action is similar to blowing up the 
fire with a bellows simultaneously in every part. The rush of 
steam-driven air through the bar effectually keeps the latter 
cool, and prevents the clinker sticking to them. In case by acci- 
dent any part of the grid or small bars be injured or destroyed, 
it can be renewed at a trifling cost. A high-pressure air jet can 
be used instead of a steam jet. A is a bearer carrying the bars B, 
a solid portion of the deadplate shown with a hook C and pro- 
jection Daguet which acts successively the cam K. This cam 
can be replaced by other cams which push each bar in succession 
back to draw them all forward at the same time, or vice versa. 
(Accepted September 30, 1896). 


TEXTILE MACHINERY. 


Wil , Preston, Lancs. Lappet 
Motions of Looms for Weaving. [4 Figs.] October 2, 
1895.—This invention has reference to apparatus known as a 
lappet motion by means of which the fabric being woven is 
figured or ornamented by the “‘ stitching-in ” of certain extraneous 
warp threads or ends carried through the eyes of vertical needles 
which are lifted into the main warp in the varying positions re- 
quired to produce the desired pattern or effect. 1,1 are the 
needles carried on the needle case 2 mounted in the usual way so 
as to be capable of moving vertically and horizontally. 3 is one of 
the lifting plates—a second similar lifting plate being arranged 
near the PB so end of the needle case—and 4 the usual horizontal 
slot within which works or slides a pin 5 fast to the needle case 2. 
6, 6 are the additional vertical slots. When the pin 5 is brought 
over one of the vertical slots 6 (as shown) the lifting plate 3 will 
be out of gear with the needle case 2, which will, therefote, as 
regards vertical movement be inoperative. 7 is the rocking shaft 
which is partially rotated first in one direction and then in the 
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other by means of the horizontally disposed belts or straps 8, 8 
carried on the pulley or boss 9 and fastened to the stationary back 
and front framing of the Joom. The lifting plate 3 is carried on 
the upper end of the rod or bar 10 whose lower end is attached to 
the depending extremity of a belt 11 wound upon a boss or pulley 


12, 18is the vertically disposed swing lever fulcrumed at 14 and 


15, the slotted arm projecting downwardly from the needle case 2, 
the lower end of the swing lever 13 by means of a spring 16 press- 
mes against the pattern-formed edge of the ‘‘ pattern-wheel” 17 
ca 
stud 19 
receives 
beat of the slay sword 20 from the pawl 21 pivoted on a stud 22 
fast to the stationary end framing of the loom. 23 is the 
brake for preventing overrunning of the pattern wheel 17. 
are the vertical pins commonly used in lappet motions and con- 
stituting what is known asa “false reed.” (Accepted September 
30, 1896. 


ed on the side of a ratchet-wheel 18 and rotating on a fixed 
rojecting from the slay sword 20. The ratchet wheel 
the required amount of rotary movement at each pick or 


spring 
34, 24 


20,967. G.N. Stott, R. Stott, and W. Stott, Roch- 
Lancs. Ring Doubling Frames. [1 Fig.] Novem- 


e, s 
ber 6, 1895.—The object of this invention is to stop the bobbin 
or spool on which the doubled yarn is being wound when an end 
| breaks without stopping the spindle, thereby saving wear and 








| De 
tear, simplifying the machine, and greatly relieving the strain on | United 8 


the spi 
now customary when an end of yarn breaks. 


le band which occurs when a spindle is stopped, as is | 
In a convenient | 





Lancs. Steam 
October 21, 1895.—The upper surface of the bar E is formed of 
grids or small separate bars carried in offsets of the somewhat 





arrangement for effecting this, a cone is secured upon the spindle, | street, Stran 


or formed with the wharve, and above this cone is fitted looze 
upon the spindle a flanged boss which has taper recess corre. 
sponding with the cone. The boss is provided on its upper sur. 
face with pegs or the like which carry and drive the bobbin or 
spool on which the yarn is to be wound. a is the spindle, and} 
is the spindle wharve formed with an upper coned surface db), 
The flanged boes c is tapered internally to fit upon the cone pl 
and on its upper surface has any convenient number of pegs ci 
which enter corresponding holes in the bottom of the bobbin or 
spool d. The forked or other suitably prepared end of a lever 
(not shown) lies preferably between the top of the wharve b and 
the flange of the boss c. lever is secu upon, or con. 
nected to, a rod which is actuated by a needle detector mechanism 
(or otherwise) which raises the top roller when an end of yarn 
breaks and simultaneously lifts the boss c eff the driving cone bt 
when the boss and the bobbin or spool d which it carries sto 98 
while the spindle @ continues to revolve. In place of the coned 
surfaces shown and described any suitable equivalent meang 
such asaclutch might be employed. (Accepted September 23, 
1 


896). 
VEHICLES. 


20,865. G. Johnston, Springbars, Lanark. Loco- 
motive Carriages. [2 Fiys.) November 5, 1895.—This in. 
vention relates to locomotive carriages or carriages in which a 
motor and passenger accommodation are combined; and it hag 
for its object to prevent entirely, or to a large extent, vibra- 
tion due to the motor from being communicated to the passenger 
compartment. In carrying out thisinvention the carriage is con- 
structed with two framinge, which are separately supported, pre- 
ferably with springs in each case, on the axles of the running 
wheels, One framing may be within or below the other, or partly 
within and partly below or above the other. In the example a 
four-wheeled carriage bodyA, with seats tor passengers, is arranged 
to be propelled by an electro-motor B, which is indicated by dotted 
lines, and which, although covered by an extension C of the 
carriage body, is not in contact with or supported thereby, but is 





fixed on a separate frame or platform D. The carriage body A is 
supported by springs E on crossbara or axles F, G, the front 
wheels H being upon short axles J, cranked and fitted to swivel 
in vertical sockets at the ends of the front crossbar F, and pro- 
vided each with a lever connected by a link K to one arm ofa 
two-armed lever L on the lower end of a steering spindle M. The 
rear wheels N are fitted like ordinary carriage wheels on the ends 
of the rear crossbar or axle G, but each has fixed to its hub and 
turning with it a —— wheel P, to be acted on by a pitch 
chain Q (indicated by a dotted line in Fig. 1) driven by a small 
sprocket wheel R on a transverse shaft S driven by spur gearing 
from the electro-motor B. The shaft S is carried in bearings fixed 
to the frame or platform D, upon which the electro-motor is fixed, 
and this frame is supported by the crossbars or axles F,G by 
springs T, which are separate and distinct from those, E, support- 
ing the carriage body A. (Accepted September 19, 1896). 


15,564. L. Epstein, East Twickenham, Middlesex. 
Electro-Propulsion of Vehicles or Vessels. (2 Fis.) 
August 19, 1895.—The difficulty in the use of secondary batteries 
as a motive power for the propulsion of vehicles or vessels is, that 
recourse has to be made from time to time to charging stations 
for recharging such secondary batteries, which is not always pos- 
sible. According to the present invention the necessity of having 
recourse to charging stations is obviated by providing means on 
the vehicle or vessel itself by which the sage d batteries can 
be recharged. For this purpose the motor which is driven by the 
electricity frem the secondary batteries is so arranged that it can 
itself be used asadynamo machine, and meansare provided whereby 
the motor can be easily uncoupled from the motor shaft and 
coupled to a small subsidiary engine by which it can be worked 
as a dynamo to recharge the secondary batteries. A is a secondary 
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battery or accumulator of any known kind. B is an oil or other 
engine, also of any known kind, C its crankshaft ; D is a dynamo 
electric machine which can be asa motor. On its shaft is 
fitted a sliding sleeve E, which, by means of a handle F working 
through suitable gear a fork lever G, can be slid so as to put 4 
pinion H in gear with a toothed wheel K on the axle X of the 


| carrisge or to take H out of gear with K and to puts 
| wheel L in gear with a wheel M on the engine shaft C. 


In the 
former case, whlle H is in gear with K, the motor D receiving elec- 
trical energy from A drives the axle X propelling the carriage. 
In the latter case, while L is in gear with M, the engine B drives 
the dynamo D, generating electricity to charge the battery A. A 
similar arrangement of engine, dynamo, motor, and accumulator 
can be applied on board a vessel, the motor driving a paddle or 
propeller shaft. (Accepted September 23, 1896). 
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MODERN THEATRE STAGES. 
No. XIX. 


By Epwin O. Sacus, Architect. 


Iron Sraces.—THE ‘‘ AsPHALEIA” STAGE AT 
Bupa-PEst. 

Wun speaking of the stage at the Halle Theatre 
J remarked on the fact of this building taking a pro- 
minent position in the annals of theatre construc- 
tion, thus making it a pioneer in the consideration 
of the safety of the audience and the introduction 
of modern methods and appliances. I also remarked 
on the excellent planning of the architect, Herr 
Seeling, and congratulated all concerned on their 
having taken the fearful lesson of the ‘‘ Ring ” 
Theatre to heart, with the result of a general ad- 
vance in the arrangement of playhouses and the 
movement known as ‘“‘ stage reform.” Besides tho 
theatre at Halle I mentioned the Opera House at 
Buda-Pest as a playhouse in which a stage built on 
the ‘‘ Asphaleia ” system will be found in full work- 
ing order. It was, in fact, at the Buda-Pest Opera 
House that the ‘* Asphaleia ” system was first in- 
troduced, and though this house by no means com- 
pares favourably with the Halle Theatre in its 
planning, no doubt owing to its much earlier con- 
ception, it is certainly creditable to the promotors 
of the building that, after the catastrophes at 
Vienna, Nice, and Boston, every effort was made to 
keep in touch with the improvements of the time. 
Whilst the idea of the Halle Theatre was con- 
ceived and carried out at a time when the “ Ring ” 
Theatre catastrophe had but shortly occurred, the 
Opera House at Buda-Pest was designed as early 


Nevertheless the Buda-Pest Opera House takes a 
very prominent place in the history of theatre con- 
struction, and this is due mainly to the eventual 
introduction of appliances which are the subject of 
these articles, as well as other technical innovations 
in other parts of the building. When the Opera 
House was opened in September, 1884, am‘d great 
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wasadded. The totalexpenditure eventually reached 
266,000/., inclusive of thestock of scenery upholstery, 
and furniture ; that is to say, about 2001. per head 
of the audience, as the seating accommodation pro- 
vided in this house is only about 1250. The 
amount of space allotted to each spectator is excep- 
tionally large, in fact I know of no other instance 
where the seating of the audience has been carried 
out on so sumptuous a scale. The sum of 15,0001. 
for this stage is certainly something extraordinary 
from an English point of view, the more so if we 
consider that an average London theatre is often 
built for this price. Of course it must be remem- 
bered, and sufficient stress can hardly be laid upon 
this fact, that we are dealing with playhouses in 
which there is a constant change of bill, making 
every facility for the easy working of the stage a 
greater boon. I do not believe that the ‘ As- 
phaleia ” stage could be considered otherwise than as 
a great luxury if introduced into an average London 
playhouse where a run of 100 nights, or more, is to 
be expected. In such cases the arrangement of 
provisional lifts or other appliances would probably 
suffice. It would be primarily suited to the require- 
ments of our Covent Garden Opera, where the same 
play is but seldom given on two succeesive nights 
during the season. It would even be more suitable 
(were it not for the initial outlay) for large sub- 
urban theatres which frequently change their pro- 
gramme. I hold it would, however, be yet more 
valuable for the great variety theatres such as the 
Empire and the Alhambra, which are at present but 
very poorly equipped, and would find the more 
modern appliances a boon for the quick change of 
the cumbersome scenery of their magnificent ballets, 
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as 1873, when a limited competition was held, and 
plans were invited by the Hungarian Home Secre- 
tary. The premium in this case fell to Von Ybl, 
who was charged with the execution of his competi- 
tion design, and commenced building operations in 
1875. The carcase of the building was practically 
complete when the ‘‘Ring” Theatre disaster 
occurred in 1881, so that it has not been designed 
under the influence of any great catastrophe, and 
hence shows features of the period preceding the 
great reform in Continental theatre building. 
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‘* ASPHALEIA’”” STAGE AT THE AUDITORIUM, CHICAGO. 


festivities, it was the first playhouse to have a fally 
equipped hydraulic stage, and this date hence 
marks the new era of stage mechanism. ~ 
As in the case of the Halle Theatre, the financial 
aspect of the Buda-Pest enterprise may be of some 
interest. The original estimate for the building in 
1875 was about 245,000/., which figure was reduced 
to 183,0001. After the ‘‘ Ring” Theatre fire, 
numerous alterations were made in the arrange- 
ment of the building, and the stage under considera- 
tion, which alone cost approximately 15,000/., 








Whilst in Article No. XVII. I have shown some 
diagrams illustrating the main lines on which the 
‘* Asphaleia” stage is designed, and in the las: 
article have shown’ a series of plans and sec- 
tions of a stage erected by the syndicate with the 
view of explaining the system as actually adopted 
for practical purposes on a stage of average dimen- 
sions, the present article is supplemented by some 
engravings to a larger scale, showing the working 
drawings from which the appliances at Buda-Pest 
wera constructed. The Buda-Pest stge, I should 
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add, ranges among the larger Continental stages. 
We are indebted for these drawings to one of the— 
engineers in charge of the stage in question, M. | 
Christofani, to whom we have frequently referred | 
as an expert of considerable authority on the 
Continent. A small general plan of the Buda- 
Pest example, Fig. 234, page 601, shows the divi- 
eions of the stage floor as taken from one of the 
printed forms on which the stage engineer sets 
out the scenery of his different plays to facilitate 
the management of the various scenes. The large 
plan, Fig. 235, on page 604, shows the stage floor 
and joists, as well as the mezzanine cellar, &., at 
different levels, and it will also be seen from this 
illustration that the part underneath the back stage 
is taken up by the boiler-room. Fig. 236, which 
forms our two-page plate this week, shows half 
sections taken on two different lines, one section 
being taken near the proscenium opening and the 
other towards the back stage. Figures have been 
added marking some of the principal dimensions. 

Asin the case of all ‘* Asphaleia”’ stages, per- 
haps the principal feature at the Buda-Pest Opera 
House is the ‘‘ horizoa,’’ which takes up three sides 
of the stage, as already described. Here the 
height of the “horizon,” ie., the depth of the | 
actual cloth when seen ‘“‘hung,” is 17 metres, | 
the bottom hem being 2 metres above the stage 
floor, so as to allow the actors to pass underneath 
it if necessary. The total length of the ‘‘ horizon” 
is 150 metres, while the vertical rollers stand 24 
metres apart. The cloth is hung on wires and is | 
worked by two ordinary winches placed on the 
second ‘‘fly” gallery. As will be seen from the 
section, Fig. 236, the winch is at the upper end of 
the vertical roller, and the ‘‘ fly ” gallery from which 
it is worked has a width of 2.20 metres. Of course 
the ‘‘ horizon” can be wound up entirely on either | 
of the rollers, and this is done when the back 
stage is used, but, as a rule, the ‘‘horizon” in, 
an ** Asphaleia” stage is considered a semi-fixture, 
as it is a somewhat cumbersome appliance to 
handle. When hung it can, of course, be raised 
or lowered bodily. 

Referring to the small plan of the stage floor 
(Fig. 234), it will be seen that a sequence of *‘ coulis- 
sengassen’”’ has again been provided for, with the 
minor sequences of ‘‘ traps,” ‘‘ sliders,” ‘‘ chariot 
slits,” &c. There are five ‘‘ coulissengassen ” in 
the ordinary sense of the term, besides the spaces 
between the first ‘‘coulissengassen ” and the pro- 
scenium opening, and between the last ‘‘ coulissen- 
gasse”” and the back wall, the former of which 
spaces has two ‘‘star traps,” as in the case of the 
Halle Theatre, whilst the last has the same series 
of broad ‘‘ traps” as the ordinary ‘‘ coulissengasse. ” 
In thé large diagram showing plans at various levels 
(Fig. 235, page 604), it will again be easily seen, as in 
the Halle example, on what a few points the stage 
floor really rests, and also how the large ‘‘ traps”’ 
running across the stage are divided into six 
sections, to each two of which there is a hydraulic 
ram. It will be seen how the central one of each 
set of three rams supports the ‘‘trap” proper, 
while the two rams on either side can be made to 
work the large ‘‘slabs” containing openings for 
traps, sliders, &c., bodily. A reference to 
Article XVII., on page 387 ante, will assist the 
explanation of the Buda-Pest stage, as the per- 
spective views, Figs. 224 and 225, on page 289, 
show how the large rams can be worked, and how 
again the smaller rams can be utilised to work 
minor sections. It would almost suffice to say that 
the combination of the set of three rams, with its 
minor rams to each trap, divided into six sections, 
gives innumerable possibilities to the scenic artist. 
Of course the whole area of all the ‘‘ coulissen- 
gassen ”’ can be sunk or raised bodily together, i.e., 
a very large part of the stage floor can be moved 
bodily. Each ‘‘coulissengasse,” besides being raised 
or lowered vertically, can be so moved that the 
‘*slab” slopes, in fact a see-saw movement can be 
obtained for either one ‘‘coulissengasse” or all 
five together. 

It would lead too far to describe the installation 
of the hydraulic power for the rams or the other 
mechanical appliances, but the arrangement of 
motive power practically comprises large storage 
tanks with a capacity of 75,000 litres in the roof of 
the building, fed from a large well, the pump being 
worked by a 12 horse-power gas engine. The pres- 
sure in the installation is seven atmospheres, and 
I may add that the same installation also feeds a 

















large number of hydrants for fire-extinguishing pur- 
poses. There is a second gas engine in reserve on 


the premises in case of a failure, or an extra supply 
of water being required on an outbreak of fire. 

I have already stated that there are five ‘‘ coulis- 
sengassen ” with a space at front and back, and 
that the latter has a large “‘ trap” like the ordinary 
‘‘coulissengasse.” The total number of principal 
rams is hence 18, and these are fed by two services 
from the reservoirs above mentioned. The dia- 
meter of the rams is 650 millimetres. The width 
of the main ‘‘slabs,” i.e, the depth of the ordinary 
‘* coulissengasse,” which of course includes the 
width of the ‘‘trap” proper, sliders, slits, and 


| framing, is 3 metres. 


The width of each ‘‘slab” is about 12 metres. 
The dimensions of the opening for the ‘‘ trap” 
proper in each ‘‘coulissengasse”’ is 11 metres by 
1.3 metres, whilst the ‘‘slider slits ” are 0.20 metre 
wide. There are five iron joists to each ‘‘ slab,” 
fitted parallel to the proscenium curtain, and these 
are supported by the outer rams, as already men- 
tioned. Each ‘‘slab” can be raised 4 metres above 
stage floor level, or lowered 2.3 metres below it. 
The bearings of the five joists of each ‘‘ slab” are 
movable, so that the ‘‘ slope ” of the slab would not 
interfere with the vertical position of the rams 
proper. In respect to the main trap of each slab, 
which, as already stated, is divided into six sec- 
tions, I would add that the two central sections can 
in each case be raised 6 metres above stage floor 
level. 

Ihave referred to the difficulty of tying the main 
joists of a wooden stage, and have mentioned the 
various makeshifts adopted, such as iron hooks, &c. 
In the ‘‘ Asphaleia” stage no attempt whatever is 
made to tie the various parallel sections of the 
stage together. ach ‘‘ coulissengasse ” works in- 
dividually, and stands, if I may say so, on its own 
legs, and there are no ties from front to back of the 
‘*under-machinery.” No doubt this arrangement, 
if perfect, would be a boon to those in charge of a 
stage, but, if we are rightly informed, the absence of 
‘ties’ in the ‘‘ Asphaleia ” system is by no means 
as satisfactory as the promoters would have it. 
Each slab or ‘“ coulissengasse,” when in its usual 

osition, forming part of the stage floor proper, 

as a remarkable tendency for vibration, so that 
the makeshifts of wood struts and cords have fre- 
quently been employed where a regular movement 
such asa dance or march, &c., takes place. Pro- 
tracted regular movements are almost impossible. 

In respect to the ‘‘top machinery” of the 
Buda-Pest example, though perhaps not generally 
acknowledged to be of equal interest as the 
‘‘under-machinery ” of an hydraulic stage, to my 
mind in this instance takes a position of equal 
importance in the system. The whole of the top 
machinery is practically supported by two main 
lattice girders running from front to back of the 
stage parallel to the side walls, and only about 
2.3 metres away from the latter. There are 
five secondary lattice girders resting on these two, 
and running parallel to the proscenium curtain. 
The two sections on our two-page engraving, 
Fig. 236, distinctly show the arrangement. Why 
the five girders do not rest on the side walls 
direct Iam unable to explain, for these are over 
1 metre thick at the top, and should be able to 
carry a considerable weight. The two principal 
girders appear quite unnecessary unless there was 
a distinct purpose in transferring the weight of the 
“top machinery” to the front and back walls. 
It is, however, plain, as already stated, that the 
two principal girders practically support the whole 
of the upper appliances, and these in the first place 
comprise a system of 416 pulleys of 104 ‘‘ battens” 
with 104 sets of roping or “‘ wires.” These 104 sets 
are worked by 36 small hydraulic rams placed on 
the left wall when looking *‘ up”’ the stage. Pulleys, 
sets of roping, and the hydraulic rams are shown on 
our engravings. The battens, it will be seen, are 
in each case fastened at three points only about 
6 metres apart. There is one hydraulic ram to 
every three battens. The roping is wire cable of 
7 millimetres diameter. The whole of the hydraulic 
rams are worked froma set of levers on two switch- 
boards in the front part of the stage, where there is 
a small raised gallery fitted for the mechanic. 

In respect to the working of the ‘‘ horizon” re- 
ferred to above, I would only add that the canvas is 
hung from 13 points running over 39 rollers, the 
roping or wires being gathered together in such a 
manner that the appliance can either be bodily 
raised or lowered by means of an hydraulic ram. 
The whole ‘* horizon” can be taken ‘‘up ” out of 
sight, as the dimensions of the design allow for rais- 





ing the bottom hem of the canvas to 8 metres 
above the stage floor level. 

Of minor appliances the “‘ flying gear” which is 
shown on the sections is, perhaps, considered the 
most interesting. It allows the clever imitation of 
flying movements in curved sweeps. 

It is not my intention to describe technical de. 
tails. There is but little that is complicated even 
in advanced stage mechanism, the principles of the 
various designs being the main points at issue, and 
not the methods of execution. Given certain re. 
quirements and the basis on which they are to be 
fulfilled, the engineer will, as a rule, find no great 
difficulty in solving his problem if he is versed in 
stage mechanism. The ‘‘ programme” for the de- 
sign will, however, be hard to determine, not only 
for any one class of playhouses, but more parti- 
cularly for each individual example, owing to the 
very different purposes stages are put to, not only 
on the Continent, but also in this country. It 
would, for instance, not be easy to find another 
theatre in which exactly similar requirements would 
be made as in the case of the Opera House at Buda- 
Pest under consideration. 

In the case of the ‘‘ Asphaleia ” at Halle I quoted 
at some length the opinions of Herr Richter, the 
engineer who had had considerable experience in 
working the appliances of the German example. I 
should now also quote the opinions of the engineer 
in charge of the ‘‘ Asphaleia” stage at Buda-Pest, 
were it not for the fact that on examining my 
notes, I find there is a wonderful similarity in the 
criticisms of this expert with those of Herr Rudolf, 
the engineer of the Vienna Opera House, whose 
comments I also recorded in the preceding article, 
Reference to Herr Rudolf’s remarks will suffice to 
explain the views of the Buda-Pest engineer, 
M. Christofani, whose opinion in this instance 
carries even greater weight than that of his Vienna 
confrére, owing to its being founded on practical 
experience, due to being in charge of the ap- 
pliances under consideration. There is one 
point, however, on which M. Christofani’s views 
are distinctly severer than Herr Rudolf’s, and this 
refers tu the acoustic disadvantages of the ‘‘ Aspha- 
leia”’ stage. He states that the resonance of the 
Buda-Pest stage is most disagreeable, and that he 
can only prevent his stage from being useless by 
hanging a large number of extra cloths to his 
‘‘ gridiron” to make the rendering of a play pos- 
sible. These extra cloths are a source of danger 
in the case of an outbreak of fire, and he recog- 
nises them as such. We here have an instance of 
one of the principal advantages of the ‘* Asphaleia” 
stage as described in the syndicate’s prospectus 
being entirely annulled, for we find exactly the 
opposite to the much advertised statement that 
there need always only be a minimum of inflam- 
able material at the ‘‘back of the house.” There 
is, no doubt, less wood in the ‘‘ Asphaleia” stage, 
but, on the other hand, more canvas, and the 
noxious fumes of burning canvas are even more 
dangerous than those from burning timber. 

It is not my intention to lay special stress on the 
various defects of the system under consideration, 
for, as I have already remarked, the stage at Buda- 
Pest and the ‘‘ Aspahleia ” system generally were 
the pioneers of the ‘‘ Stage Reform ” movement, 
and we are indebted to the enterprise of the syndi- 
cate for the great progress made of late in stage 
construction. It is by no means remarkable that 
the first examples of a new system should show con- 
siderable defects. Nevertheless, where promoters 
use such high-flown language in the laudation of 
their wares, and promise s> much that their appli- 
ances are unable to fulfil, it is essential to point out 
faults in a more decided manner than would other- 
wise be the case. The prospectus of the syndicate, 
which was given at some considerable length in a 
former article, produces a too highly coloured view 
of the advantages of the ‘‘Asphaleia” system. 
The following recapitulation of defects should be 
read in connection with it. 

In the first place, the great risk of fire, so evident 
on all stages, is only partially lessened, for whilst 
the risk of conflagration is minimised as far as the 
the catching alight of structural parts is concerned, 
the necessary greater storage of canvas on the top 
machinery is a source of danger. The great heat 
of a large quantity of burning canvas would, on 
the one hand, involve the speedy collapse of the 
girders and main structural parts of the design, 
whilst on the other hand, as already said, the 
noxious gases are particularly disastrous in their 
effect on the audience. In the second place, the 
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ic properties of an ‘*Asphaleia” stage are 
4 coty sctiafaatory, even if the makeshift of 
canvas storage, justreferred to, isapplied. Thirdly, 
the division of the stage floor does not allow the 
scenic artist sufficient scope to fulfil the require- 
ments of a well-mounted play. Considerable use 
has to be made of the old makeshift of movable 
platforms, &c. A fourth defect comprises the 
excessive centralisation of the levers for working 
the appliances. The fact that the whole ‘‘ top 
machinery ” is worked from one point appears very 
satisfactory to the layman, but in reality full con- 
trol of the ‘‘ cloths” becomes almost impossible, 
and the risk of accident is increased. Another 
serious fault consists in the want of elasticity in 
the construction of the traps as far the risk of 
accident in the raising and lowering of artistes is 
concerned. ‘The mechanical appliances do not 
allow an accident to be easily averted, as in the 
case of the old wooden ‘‘trap.” The want of 
rigidity of a stage floor supported by a few hydraulic 
rams becomes a serious defect directly plays are 
rendered which require large crowds on the stage, 
marching, dancing, or other regular movements. 
The last, though by no means least, important dis- 
advantage of the ‘‘ Asphaleia” stage to be here 
recorded is the excessive initial outlay, and the fact 
that there is by no means that saving of working 
expenses so boldly advertised, whilst the deprecia- 
tion of the value of the appliances is very rapid. 
Of course I have only touched on the main features 
of the system for these criticisms, and not on any 
points relating to the actual construction. 

Though I do not propose giving particulars of 
other examples carried out by the ‘‘ Asphaleia”’ 
syndicate, I do not wish to omit mentioning that a 
stage has been set up according to their system at 
the Auditorium Building in Chicago, which is well 
known to be one of the most interesting blocks in 
the United States. Here the movable part of 
the stage has a depth of 18.8 metres and a width 
of 14 metres, the depth being divided into six 
“ coulissengassen.” Four of the ‘‘ coulissengassen ” 
can be moved bodily, whilst the other two can only 
be raised and lowered in parts, and it appears that 
the levers in this case are all placed in the first 
“mezzanine.” The various sections can be raised 
as much as from 12 ft. to 15 ft. above the stage 
floor level. The reservoir which supplies the neces- 
sary power for the hydraulic rams is in the well- 
known tower 200 ft. above street level. I have 
added two diagrams (Figs. 237 and 238, on 
page 601) to explain the principal features of 
the under-machinery. They show that the de- 
sign is very similar to that of the example 
already given. It would lead too far to go into 
detail in respect to further examples of the same 
type, whatever small variations each may show. 
The Buda-Pest and Halle examples are not only 
typical, but also the best specimens of the ‘‘ As- 
phaleia ” system under consideration. 

I must now pass on to designs evolved from or 
based on the ‘ Asphaleia” system. Stages thus 
executed are frequently known as “‘ Bastard As- 
phaleian,” but I shall prefer to not use this name, 
for, among other reasons, comparison of dates and 
facts have, for instance, shown me that much that 
18 attributed to being directly evolved from the 
“Asphaleia” system has been designed quite in- 
dependently of work done by the syndicate, and 
has even been designed at an earlier date than the 
formation of that company. The stage of the 
Hofburg Theatre at Vienna, which will be the 
subject of the next article, must have been planned 
(if not partly constructed) considerably earlier than 
the important date in September, 1884, when the 
appliances of the first ‘ Asphaleia” stage were set 
im motion at Buda-Pest Opera House. 





LITERATURE. 


Die Berechnung der Centrifugal ulatoren. By W. 
Lyngn. Berlin, 1896 eaten Springer. . 

THE method adopted by Mr. W. Lynen, Professor 
at the Charlottenburg Polytechnic College, in his 
calculations regarding centrifugal governors, differs 
more or less from that usually followed in similar 
treatises in two essential points, The treatment 
late athetical throughout, not analytical. In the 
x ter case, the calculations are, as a rule, based 
_ some recognised type, and the relation between 

® angular velocity and the other factors is ex- 
Pressed by an equation involving eight terms which 








are to a certain extent arbitrary, and whose inter- 
dependence does not appear with sufficient clear- 
ness. Proceeding synthetically, Mr. Lynen first 
considers the centrifugal forces of a revolving mass 
and of a pendulum governor with the simplest 
possible mechanism ; he then studies the modifica- 
tions which different appliances designed to meet 
special requirements bring about, how the variables 
can be adapted to these conditions, and how sensi- 
tiveness, efficiency, &c., are affected. A number 
of curves and of Tables, by the aid of which all 
governors with normal gearing can synthetically be 
calculated, are the outcome of this method. The 
second point is that dynamic considerations have 
alone been employed, to the exclusion of static 
methods. The author presupposes the knowledge 
of trigonometry ; calculus is not resorted to. 

Starting from curves of centrifugal forces, the 
axis of rotation being the ordinate of a system of 
rectangular co-ordinates, the author explains the 
difference between a stable and an astatic governor 
in a manner of his own. If a tangent to this curve 
cuts the abscissa on the positive side, the governor 
will be stable, in which case the angular velocity 
must increase with the distance of the ball from the 
axis; if on the negative side, unstable, when to 
maintain equilibrium the angular velocity must 
decrease if the ball flies further off. We easily 
recognise that stability may be obtained simply by 
shifting the origin, that is, by increasing the 
distance of the mass from the spindle. The next 
chapter introduces springs and their tensions, and 
investigates how far the curves of the forces re- 
duced to the centre of the pendulum are modi- 
fied by the mechanism. If the pendulum M is sus- 
pended at A, and the governor loaded by the 
sliding collar D, the connecting links being A B 
and B D, and if we measure off, on A B, AB, = A M, 
then curves can be plotted which, for varying dis- 
tances of M from B,, represent the forces which 
acting horizontally at M can replace vertical forces 
at B,. These six groups of curves are fairly straight 
for smaller deviations of the pendulum from the 
axis, and became more convex for larger angles. 
The author carries out the calculations by consider- 
ing first governors with what he calls normal gear- 
ing, in which the two links A B and B D are equal 
to one another. The first practical example worked 
out is: A Porter governor, playing between 20 deg. 
and 40 deg., is to make 120 revolutions at the mean 
position of 30 deg. From the data the extreme 
speeds and the relative weights of the fly-balls and 
the sliding collar are derived, and it is proved that 
this ratio and the length of the arms influence the 
angular velocity, but not its change with an altera- 
tion in the conformation of the apparatus. For an 
example on a Kley governor, introduced as repre- 
senting the cross-armed type, a certain want of uni- 
formity in the motion, that is, difference of the ex- 
treme speeds over half their sum, is given. In the 
case of a Weiss governor, whose arms are guided 
by forks, the weights are considered as given. Thus 
problems of every variety are exemplified. 

The next division deals with similar problems for 
abnormal gearing, where the two sides of the link 
parallelogram are not equal to each other. The 
point of suspension is then regarded as movable, and 
the want of uniformity of motion is discussed. A 
subsequent division demonstrates how those curves 
can be utilised to ascertain what forces will be avail- 
able for the actual regulation of the engine. To in- 
sure sensitiveness of the governor, a considerable 
portion of the curve mentioned should be approxi- 
mately rectilinear, the masses should almost, but 
not entirely, be centred in the balls, and their 
distances from the spindle should be as great as 
possible. A Table is appended in which the 
results of such calculations are summarised under 
16 numbers, which refer to governors of the fol- 
lowing types: Porter, Kley, Weiss, Prdéll, and 
cosine apparatus. To the latter we shall presently 
revert again. The conclusion arrived at is that a 
high figure of merit can generally be obtained by 
concentrating the masses in the pendulum, by 
adopting a normal gearing, and by not fixing the 
point of suspension, a case illustrated by a Prdll- 
Hartung regulator. As regards friction, the 
author finds that, on the whole, friction affects his 
curves in such a manner that the stability would 
decrease with a rising pendulum and increase in the 
opposite case. 

e 14 pages devoted to shaft governors concern 
themselves chiefly with the means of arranging the 
eccentrics so as to secure a constant linear lead of 
the slide valve, The types selected are Proll and 





Friedrich, Ide and Westinghouse, Armington-Sims 
and Hoffmann. Whilst ordinary governors have to 
overcome a certain resistance of the valve gear 
before they can function, the shaft governors move 
in unison with the valve gear, and must be pro- 
tected against an undesirable change in the con- 
formation, when the steam pressure should gain the 
advantage. These differences between the two 
kinds of governors are explained with reference to 
the Westinghouse and the Armington-Sims types. 
The double pendulum governors, fitted with 
two pairs of balls, are left to the last section, the 
chapter on shaft governors being interposed. 
If we imagine the forces centred at S, a point on 
the line joining the centres of the two balls, the 
Rw’, a 
eT 
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if the angular velocity w does not change, the 
moment of this force will become Cs ls cos us 
const. cos as, where as is the angle which ls , the 
line connecting S with the point of suspension, 
makes with the axis. The moment of the centri- 
fugal force is, therefore, proportional to the cosine 
of this angle a; hence the name cosine governor. 
One of the governors of the Gruson Works, which 
is perfectly astatic, is chosen for further elucida- 
tion of this arrangement. The cosine governors are 
also recommended for their high efficiency, that is 
to say, because their masses are utilised to a high 
degree. 

This is a summary of the contents of the octavo 
volume, 112 pages, printed and illustrated in a style 
with which nobody will find fault. Differential 
governors, part of whose mechanism is driven at 
a speed proportional to that of the engine, whilst 
another part is regulated by the pendulum, are not 
mentioned. Some of the more familiar names— 
Buckeye, Pickering, Hartnell, &c.—may also be 
missed, but the book had to confine itself to 
some typical designs. The figures are diagram- 
matic ; the constructive detail cannot be studied. 
The author’s object was to enable the engineer 
to design and calculate, and fully to under- 
stand his governor. He is aware that the various 
styles do not differ much in value, and that 
not a few firms will supply good articles to meet 
all conditions. We consider that the author has well 
accomplished the very useful task he has set him- 
self, and that this carefully compiled monograph 
fills a very noticeable gap in our engineering litera- 
ture. Weshould like to see an English edition of 
the book published. 





total centrifugal force will be Cs = 
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plate G is fed over the lower cutter E the distance 
required for the width of strand to be produced, 
and by means of a clamp is held tightly against the 
cutter. The corrugated cutters D are then made to 
descend, and to both slit and stretch the projecting 
part of plate G, in the manner shown at G 1 in Fig. 5. 

The corrugated cutters D in Fig. 5 are repre- 
sented as having made this descent, and having 
again been raised to their position of the highest 
throw. G 2, in Fig. 5, shows the metal plate thus 


EXPANDED METAL. 


In our account of the proceedings in the Me- 
chanical Section at the recent meeting of the 
British Association, held in Liverpool, we referred 
to a paper read by Mr. Golding on ‘‘ Expanded 
Metal.” The device of slitting a metal sheet so as 
to form what may be popularly described as a trellis- 
work, is not new to our readers, a description of 
Mr. Golding’s original process having been given 
in a former issue of ENGINEERING when the matter 
was first brought forward a few years ago.* Since 
then, profiting by experience, Mr. Golding has 
devised an entirely new and far more efficient ma- 
chine, which we illustrate in our present i:sue (see 


first acted upon as having been shifted longitu- 
dinally one-half of the distance represented by the 
length of one mesh, and, at the same time, again 
fed forward and over the under cutter E the dis- 
tance required for the width of the mesh, as in the 
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CCNCRETE & EXPANDED METAL FLOOR & METHOD OF 
° FORMING SUSPENDED CEILING. 
Fig. a Ceiling Bars I2° apart. 
3 SECTION OF TAUT WIRE STUDS, INTERWOVEN EX 
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page 616). The general arrangement is well shown | first instance. The sheet is then again clamped, 
in this view, whilst the details of the slitting me- | and ready to be acted upon by the upper cutters 
chanism are illustrated diagrammatically in Figs. 2) D in a similar manner to that first described. It 
to 5 on the present page. In Figs. 2 and 5, A is | will be observed that the points of the cutters D 
the main shaft, on which are forged two eccen- | 
trics, one of which is shown at B. These eccen- | stretched, at and back of the spaces left uncut by 
tries are connected with the main sliding head of | the first operation. The width of the metal at this 
the machine C, which carries the upper corru- | uncut space is twice the width of the strands, and 
gated cutter D. In Fig. 2, E represents the|as the cutters D descend, they have no effect 
Ower cutter blade of the machine, resting in the | whatever upon the meshes first produced, except to 
ina of the machine F, and G, of the same figure, | carry them downward, as shown at G 3, in Fig. 5. 
naicates a sheet of metal lying over the lower The action of cuttera D in Fig. 3, indicated by the 
cutter blade E. The operation is as follows: The dotted line. below them, has been to make these 
re incisions through the metal, and permit the plate 
, to again be returned to its first position, as is shown 


vol. 1., pages 100 and 102, ¥ 





* See ENGINgERING, 





at this time encounter the metal to be cut and |p 


by Gland G4, Fig. 5. The feeding device of this 
machine is so devised that the widths of the strands 
are readily changed, and avy thickness of metal 
may be thus cut and stretched, the only limitations 
being the strength of the machine and the resist- 
ance of the cutters. 

In practice, sheets of metal ranging from 24 
B.W.G. to } in. in thickness and of 8 ft. in 
length are employed. The sheets may be of any 
width, and the expansion is from two to 12 times 
the original width of plate, according to the size 
of mesh and the width of the strands produced. 
Mr, H. B. Tarry, the general manager of tke 
Expanded Metal Company, Limited, of 39, Upper 
Thames-street, who are the proprietors of the in- 





vention, have submitted for our inspection some 
examples of their work, and drawings of a few of its 
very numerous applications, from which we have 
prepared the illustrations Figs. 6 to 10, of which the 
first figure gives an example of the finished sheet. 
By far thegreater consumptionof the metal under the 
old process of manufacture was for lath and plaster 
work, or rather for a method of construction that 
was substituted for lath and plaster, as the expanded 
metal can hardly be described as lath. In Fig. 7, 
which is taken from a sample specimen, the method 
of using the expanded metal for this purpose is 
shown, and it will be seen how well the plaster or 
cement is incorporated with the metal work. Panels 
of this description can be very well used as solid 
partition walls, being generally finished up to a 
total thickness of 2in. A quick-setting, hard, and 
non - corrosive cement, such as granite silicon 
plaster, is preferable ; and with this it is claimed a 
strong partition, fireproof, vermin-proof, and prac- 
tically sound-proof, is obtained with the thickness 
stated. Fig. 8 shows the method of utilising the ex- 
anded metal in the construction of segmental arches, 
the addition of the metal being said to add greatly to 
the strength of the concrete structure, so much so 
that it may be used for the heaviest warehouse pur- 
poses. Suspended ceilings may be added for the pur- 
pose of giving flat effect and affording opportunities 
for placing ventilating or heating pipes. The ex- 
panded metal may also be used for flooring, wherein 
it forms a binder for concrete. This is effected by 
placing the heavier and larger meshes of the metal 
upon flat centring, and then spreading the conerete 
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on it. In this way the under surface is given the 
tensile strength of the expanded metal. 

Sir John Fowler and Sir Benjamin Baker 
have reported on this method of construction. 
They experimented by breaking down concrete 
slabs and arches by slowly weighting them with 
tails, one set of slabs being made without the 
metal and two sets with. Without the expanded 
metal, slabs which were 3 ft. 6in. in the clear 
span gave way when loaded to 2.57 cwt. per square 
foot as a mean of two experiments. When an 
expanded metal made from mild steel, and having 
a 3-in. mesh and strands j; in. by =); in., was 
incorporated in the structure, the breaking load 
rose to 15.86 cwt. per square foot as a mean 
of two experiments. With a somewhat stouter 
metal the load was brought up to 19.28 cwt. 
per square foot. With a6 ft. 6 in. slab the corre- 
sponding figures were 0.46 cwt., 4.61 cwt., and 
5.07 cwt. per square foot, the former, of course, 
being for the slab without expanded metal. The 
report goes on to state that ‘‘the use of the expanded 
metal in the case of the 3 ft. 6 in. span increases 
the strength of a flat concrete slab from six to eight 
times the strength for carrying a uniform load 
over that it would have if made without expanded 
metal, and in the case of the 6 ft. 6 in. span the 
strength is increased to 10 or11 times. In testing 
these concrete slabs Messrs. Fowler and Baker found 
that, in regard to strength, slabs without the metal 
did not appreach those with the metal, and even 
with a neat cement slab, which would cost as much 
as the concrete and metal slab, the strength was 
much inferior. The report goes on tosay: ‘The 
quantity of concrete per square foot, and there- 
fore the weight, in the case of the slabs, is two- 
thirds of that in the arches of the same span 
and minimum thickness at the crown and with a 
rise of one-fourteenth to one-fifteenth of the span. 
This fact points to the utility of expanded metal 
in conjunction with concrete in flat slabs as a 
material for flooring.” 

Fig. 9 illustrates a method of constructing a con- 
crete and expanded metal floor with a suspended 
ceiling attached, the ceiling bars being 12 in. apart. 
The section, Fig. 10, is a section of taut wire studs 
with interwoven expanded-metal lathing embedded 
in cement to form a solid partition, 

In our report of the British Association pro- 
ceedings, when dealing with Mr. Golding’s paper 
read at Liverpool, we stated that the expansion 
of the metal is now secured by stretching the 
strands forming the meshes, and it therefore 
follows that any portion of the sheet of metal 
may be left uncut, and so form a selvage edge 
to the sheet of expanded metal. In fencing, a 
strip, say from 1 in, to 2 in. in width, is left, and 
forms the top rail; this strip remains at nearly 
right angles to the meshes, and so is in a posi- 
tion to resist pressure coming against it, whilst 
the truss-like form of the metal supports it from 
beneath. This is convenient for application to 
wooden standards. When used with vertical 
meshes, and applied to iron standards and parallel 
bars, the metal forms a fence which is ornamental 
and practically unclimbable. In the first instance, 
the rigidity of the metal is maintained by its 
being stapled to the wooden posts, and in the 
latter case, by crossing the parallel bars in 
the direction of its greatest rigidity, which is 
always transversely to the length of the meshes. 
In one direction the metal may be coiled to 
form circular inclosures. Tree guards of almost 
any desired diameter, and up to 8 ft. in height, are 
thus made from single sheets of the metal, not 
necessarily requiring bars or standards. An ad- 
vantage claimed for the expanded metal is, that in 
consequence of the absence of joints, when painted 
or galvanised, every part is completely coated, and 
there are no unprotected interstices in which water 
can lodge and produce oxidisation. The foregoing 
description refers almost entirely to expanded steel, 
but expanded brass is becoming a staple article of 
manufacture, while aluminium sheets are also 
being largely treated by the same process. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
(Concluded from page 591.) 

In our last week’s issue we gave an account of 
the first evening’s proceedings held on Wednesda: 
and Thursday of last week, the President, Mr. E. 
Windsor Richards, occupying the chair. Two papers 





were then read and discussed, and as there were 
but three papers on the agenda, it only remained 
to deal with one on the second sitting. Accordingly, 
on members assembling in the theatre of the In- 
stitution of Civil Engineers, the paper by Mr. 
Michael Longridge was firat read by the secretary, 
who also read the two papers on the preceding 
evening. Every one was glad to see Mr. Bache 
back at his post after his late severe illness. The 
reading of a long paper consisting of 40 pages, 
would be a physical test for almost any one ; but Mr. 
Bache proceeded to the end without faltering. We 
heartily congratulate the Institution on the better 
prospects of retaining the services of one of the 
most conscientious and devoted servants any society 
ever had. The title of Mr. Longridge’s paper was 


BREAKDOWNS OF STATIONARY ENGINES. 


We have referred to its unusual length, but it 
was not a line too long, and we shall print it in 
full with its illustrations. The discussion which 
followed the reading was evidence of the interest 
the paper aroused, and indeed it was an excellent 
lesson to the designers of stationary engines what 
to avoid. One speaker—who so often adds the 
wholesome amari aliquid which qualifies the treacle 
of discussion—was of opinion that the instances 
of failure brought forward by the author were due 
to such glaring examples of bad design that the 
lessons could have but little practical value. No 
doubt many of the designs would fall easy victims 
to the destructive criticism of the consulting engi- 
neer, especially with all the advantage of being 
wise after the event ; but it is as well to remember 
that mechanical engineering practice is necessarily 
founded largely on precedent, and it is well this 
precedent should be criticised and corrected. The 
most enthusiastic young draughtsman from college 
soon finds he has to check his elaborate calculations 
by something that some one else has done before. 
This is more particularly the case in regard 
to proportions of working parts, where the problem 
is too complex to be worked out in the brain alone. 
It is impossible to know the value of all the stresses 
brought to bear. Now the iron or steel—a crank- 
shaft, for instance — knows all the conditions 
accurately. It solves the problem of the resolution 
of forces; knows all about turning moments, 
fatigue, friction, its own physical properties. It 
can apportion these so nicely to the work to be 
done, that when it has turned over just so many 
million and odd times as will make the work done 
balance its natural endurance, then, on the very 
next turn, it gives way, and affords an object lesson 
which may be buried in the obscurity of the scrap- 
heap or be rescued by a Longridge to serve as an ex- 
ample and aid for alltime. Another speaker during 
the discussion suggested that it would have been 
better had the author devoted half his paper to the 
considerations of accidents to marine machinery. 
That was not a very wise suggestion, and Mr. 
Longridge’s answer was complete, ‘‘ I know nothing 
about marine machinery.” It would be a happy 
thing if speakers discussing papers would remember 
this wise example. But though Mr. Longridge 
disclaims any knowledge of marine practice, there 
are other members of the Institution who have 
such knowledge, and the same remark applies to 
other branches of engineering. It is difficult to 
imagine a more useful and interesting series of 
papers than would be afforded by those who would 
follow up the work Mr. Longridge has so well 
begun. In nothing is it truer than in engineer- 
ing practice to say we learn as much from our 
failures as from our successes. 

Mr. Longridge commenced his paper by saying 
he had been engaged during the last 20 years in the 
inspection and insurance of factory engines, and he 
has naturally seen a good deal of breakdowns. The 
paper under consideration gave the result of some 
of his experiences, the information being derived 
from a thousand mishaps which had been brought 
under his observation. The breakdowns had been 
analysed and classified by the author in order to 
show which parts of the engines gave way first, and 
an endeavour was made to show the causes to 
which breakage was due. In some instances where 
the cause of damage was well defined, suggestion 
was made as to the steps which should be 
taken to avoid similar mishaps in future. The 
paper, the author aptly said, was not intended as a 
treatise on steam engine design, but might be 
likened rather to a mariner’s chart, whereon were 
marked the rocks and shoals round which the 
wrecks were thickest. A characteristic of the 








paper was the series of Tables in which the infor. 
mation was presented in an orderly manner. The 
first Table defined the order of demerit, ‘‘ valves 
and valve gear” having the invidious position of 
heading the list, supplying 213 breakdowns out of 
the total thousand. ‘‘Spurwheels” come next 
with 124, whilst ‘“‘air pump motions” supply the 
only other item of over 100, the number of acci- 
dents due to them being 121. The other chief lines 
are ‘‘air pump buckets and valves,” 88 ; ‘‘ columns, 
entablatures, bedplates, and pedestals,” 86 ; ‘‘ main 
shafts,” 49; ‘‘connecting-rods,” 41; ‘cylinders 
and valve chests,” 35; ‘parallel motions,” 35; 
‘* governors and governor gear,” 28 ; ‘‘ piston-rods,” 
27 ; ‘* piston-rod crossheads,” 27 ; ‘‘ pistons,” 22; 
‘*McNaught and main links,” 22; and other 
causes in diminishing proportion down to ‘entire 
smash,” 1. Only 12 cranks gave way, but there 
were in addition 11 crankpins on the list, 
These latter are among the most interesting of the 
cases detailed. It should be mentioned that in spur 
gearing the second motion shaft is not included— 
nothing, in fact, beyond the wheel on the engine 
crankshaft. The various principal headings, some 
of which are above enumerated, were subdivided by 
the author into sub-headings. For instance, out of 
the 213 accidents to valves and gear, 46 were due to 
broken spindles, and 34 of these broke at screw 
threads. Most were of steel], and the fracture had 
commenced at the bottom of the thread, gradually 
extending through. The moral is obvious, that 
ordinary V/-threads should not be used ; gas threads, 
as the author says, being better, and round threads 
best of all. There were 24 breakages of eccentric 
straps under this head, weakness of lugs and 
bolts, a very prevalent fault in old designs, being 
@ prominent cause. ccentric-rods break at their 
screwed ends, and corrosion of screw threads on 
valve spindles allows nuts to come off, and slide 
valves are broken through slamming against the 
cylinder faces. For these and other examples 
figures are given in the paper. 

Among the 124 accidents to spur gearing we find 
backlash the most fruitful cause with 23 examples. 
Vibration follows with 19 instances, teeth bearing 
on their corners and up to their points 16, high 
speed and irregular pitch 11, and substances 
between wheels 10. The other causes are of minor 
importance. The author is very emphatic in con- 
deraning the practice of placing heavy rope or belt 
driving in sequence to spur gearing, unless special 
precautions be taken. Amongst these precautions 
he mentions the need of a heavy flywheel, a fairly 
uniform load, or one which changes but slowly, 
and slow speed of ropes. The author's remarks on 
the designing of spurwheels, which come in in con- 
nection with the subject of vibration, are excellent. 
Of course, ‘‘the superior person” knew all about 
the matter before, but then superior persons do 
not design all engines, and the spreading abroad of 
sound principles by the paper is a useful work. 
With large power and high velocity ratio, spur seg- 
ments should be cast on to the arms of flywheels and 
not upon the felks. ‘‘To place thespur rim, whose 
velocity should be low, on the outsideof the flywheel, 
whose velocity should be high, is contrary to 
common sense.” Teeth should be short, in no case 
exceeding half the pitch. Machine moulding is 
preferable to the use of patterns in the ratio of ten 
to one, according to Mr. Longridge’s statistics. In 
treating upon accidents to air pump motions the 
author makes some pertinent remarks on the design 
of cotters, which, as he says, ‘are often treated 
with slight consideration.” Cotters should be deep 
enough to be rigid, and should be accurately fitted, 
whilst the edges of the cotter hole should be well 
rounded off. Trunk motions are a fruitful source 
of accident owing to the accumulation of dirt, the 
wearing away of the connection between the rod 
and the bucket thus causing heavy knocking and 
breakage. 

Of the 88 breakages of air pump buckets and 
valves 32 were caused by the giving way of foot- 
valves on their geet pare, eat The “ape 
of wood ing, breakages of lagging, rings, “¢-, 
also we oo the list under this heading, whilst 
the giving way of bolts and fastenings are further 
included. 

In the 86 breakdowns of columns, entablatures, 
bedplates, and pedestals, settlement of foundations 
was the most fruitful cause, leading to 37 mishaps ; 
water in cylinder caused 12. Hot necks have only 
three attributed to them. The softening of stone 
and destruction of cement or mortar by oil is one 
cause of disaster. The author warns the engineer 
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against setting up holding-down bolts when founda- 
tions settle. Most of the breakages of columns 
and entablatures are caused by tightening the 
holding-down bolts when column seats have gone 


n. 

a the 49 breakages of main shafts, 40 are attri- 
buted to wear and tear; as the author said, they 
broke down in old age under loads which they 
would easily have supported in their youth, some 
sooner and some later, according to the hardness of 
their lives and the soundness of their constitutions. 
Thirty-seven of the 40 broke in the neck. The 
symptoms of weakness—reedy marks — usually 
presented themselves many years before dissolu- 
tion, but sometimes an apparently good life came 
to an abrupt termination. The wall diagrams gave 
excellent examples of the process of decay. Turn- 
ing to connecting-rods, we find that 16 out of the 
41 cases of breakage were due to gibs and cotters 
for securing open-ended straps giving way, whilst 
13 were due to the breaking of the open-ended 
straps themselves, thus giving a total of 29 failures 
for this class of connection. Six forked ends broke, 
and only one rod gave way in the body through 
imperfect weld. The author states that the practice 
isto proportion gibs and cotters as if they could 
only give way by shearing, whereas they generally 
fail through bending, and, considered as uniformly 
loaded girders, they are far too weak. Solid ends 
are best. For forked ends the pin should be fixed 
in the fork, and work in the crosshead. Out of 
the 35 failures of cylinder and valve chests, 18 were 
due to weakness, and five to the presence of water. 
The author alludes to the insufficiency of relief 
valves. Parallel motions generally gave way at eye- 
shafts, governors at arms, pins, bolts, &c. Gover- 
nors should be driven by gearing or by three ropes. 
Nearly all the broken piston-rods had cotter 
fastenings, only two screwed ends being broken, 
whilst two rods were broken in the body. The 
stresses produced by driving cotters are evidently 
very great, as was shown by calculations made— 
set forth in a Table. Au abrupt change of sec- 
tion where the rod enters the crosshead is a source 
of weakness. In crossheads cotter-holes are some- 
times a source of weakness, but they generally 
seem to die a natural death, unless an oil-cup, bolt, 
or disused pump-rod gets between the slide blocks 
and the guides, whilst a piston usually encompasses 
its own destruction by means of its junk-ring, 
though water in the cylinder is an enemy to be 
guarded against. In order to prevent junk-rings 
getting loose and smashing the piston, the author 
suggests covering the bolt heads by a thin flat ring 
fastened to the junk-ring by set screws, but he 
doubts whether the remedy is not as bad as the 
disease. 

There were 19 failures of flywheels out of the 
total thousand accidents, and thesa were mostly 
due to internal stress, bad fitting, and improper 
driving of keys. Of 12 cranks which broke, 11 
were of cast-iron, keys or cotters being responsible 
for four. Out of 11 crankpins that gave way, 
four were of steel and six of wrought iron. The 
author is of opinion that in the shrinking in of 
crankpins the skin of the shank is sheared, when 
the extension of the crack is only a matter of time. 
Whenever a pin or centre is secured by shrink- 
age, the part within the contracting metal should 
be larger in diameter than the part outside. 
There were six broken beams, all cast iron, 
five breakages of slide bars, and three cases of 
damage from the giving way of belts or ropes. The 
breaking of a driving rope is always dangerous, and 
the author advises the use of an apparatus stretched 
Just across the rope drum in order to be caught by 
broken strand, and by suitable means stop the 
engine, 

Captain Sankey was the first speaker on this 
paper. In congratulating the Institution on the 
valuable addition to the Transactions which it 
afforded, he pointed out that Mr. Longridge was 
in @ unique position in writing on such a subject, 
as he had an exceptional number of breakdowns 
brought before his notice, and he was not hampered 


i giving expression to his opinions as a maker of 
engines would be for fear of being considered 
biased by trade rivalry. In regard to what the 
author had said in treating upon accidents to shafts, 
he could bear out the truth of his deductions in the 
—— of fatigue and the effect of varying stress. 
nthe early days of the Willans engine there 
Was some trouble with the crankshafts. They 
Were proportioned on the best practice with 


from their giving way that some unexpected action 
was at work. He therefore determined to make an 
investigation ab initio, basing his inquiry on 
Unwin’s deductions and Wohler’s experiments. As 
a result he found two points where the ratio of 
stress was greater than at other parts. Every shaft 
had broken at one or other of these weak parts. 
They consequently strengthened the shafts at these 
points, and since then the trouble had disappeared, 
and no shaft had given way on test excepting from 
internal causes. The speaker referred to the 
diagram of stresses shown on the wall, which, he 
said, had been in use in the drawing office of his 
firm for some time, and he gave instances of the 
methods followed in using the diagram. The 
author had referred to one ‘‘entire smash, no 
cause ascertained,” and the speaker could give a 
parallel example in which the reason of the disaster 
was known. It was in a Willans engine. The 
relief valve broke, and this got into the cylinder 
and broke the ports and injured the trunk. The 
débris next passed down to the next cylinder, 
breaking up the next trunk. The damage passed 
to the low-pressure cylinder, until after about a 
month too much metal had accumulated for the 
constitution of the engine to bear, and it heaved 
itself off its foundations. The author had said that 
in designing engines it was helpful at times to con- 
sider parts as if they were made of india-rubber, 
the material having a wide range of elasticity. 
Captain Sankey said he was particularly pleased 
with that expression. He generally tried to con- 
sider his own finger as part of the machine, and 
that helped him to enter into the feeling of the 
metal. 

Mr. Saxon had had experience of breakdown work 
from the time he entered business, and had seen 
considerable changes wrought in the way in which 
the designs of engines were treated. Now when 
a breakdown occurred the engineers of the insur- 
ance companies were called in, and their influence 
conduced to the more scientific consideration of the 
cause of mishap. There was one question that he 
would have been glad to have seen Mr. Longridge 
treat upon, namely, lubrication, which was an im- 
portant feature in the breakdown of valve gears. 
At the present time the best engines have con- 
tinuous lubrication. In regard to spur gearing, 
the author had given 124 instances of failure in 
this respect, dealing particularly with back- 
lash. He had said that to place rope or belt 
drums of considerable size upon shafts driven by 
spur gearing is nearly always dangerous. As the 
drams are often put upon second-motion shafts to 
replace existing gearing when there is little room 
to spare, there is often temptation to keep down the 
width, and adopt a high circumferential speed. 
This alone is sufficient to make the pinion on the 
second-motion shaft overrun the spurwheel on the 
main shaft of the engine ; but when in addition the 
ropes or belts bounce, the effect is disastrous unless 
the engine has a heavy flywheel. The author, Mr. 
Saxon said, had pointed out the danger, but did 
not suggest a remedy, beyond decreasing the rope 
speed and increasing the number of ropes. The 
speaker was, however, of opinion that it would be 
preferable to work the ropes up to the highest 
speed, and to use steel spurwheels and pinions 
which would not give way. The design of flywheel 
described by the author, and illustrated on one of 
the wall cartoons, had been used by his firm for 
some time with great success, and he fully endorsed 
the author’s recommendation of it. This referred 
to the flywheel in which the teeth, in place of 
being on the outer circumference of the wheel, 
were carried on a separate inner rim, or spur 
segments, cast on the arms of the wheel. The 
author had said that the number of teeth in a 
pinion should approach 60, and in order to obtain 
sufficient strength with the fine pitch the spur rim 
and pinion should be of steel. The speaker would 
ask for more definite expressions, for the term 
“* fine pitch ” was comparative ; thus in one of the | 
Tables given in the paper they found wheels with | 
41 in. pitch transmitting 700 horse-power, whilst | 
the last line in the Table referred to wheels also of 
4} in, pitch transmitting nearly double the power, 
or 1360 horse-power. There were examples of 
wheels in the Table going as high as 5? in. pitch 
for 1150 horse-power. He should be disposed to | 
call a pitch of teeth of 44 in. coarse, when only 700 
horse-power had to be transmitted, but fine for) 
1360 horse-power. There were, however, so many | 
things to take into consideration that he could 





‘mple margin of safety, and it was evident 





easily understand the author would have had to ex- 


tend his remarks beyond reasonable limits to deal 
with all points. In regard to the speed of engine, 
he would like to ask the author what he considered 
the best rim speed. It was, of course, difficult to 
lay down a hard and fast rule, but he would be glad 
to have an expression of opinion from one of such 
authority as the author. He agreed that trunk 
motions for air pumps should be discarded, but in 
regard to another expression of opinion in the paper 
he joined issue with the author. Mr. Longridge had 
pointed out that a number of accidents had been 
caused by brass packing rings, having worn thin, 
had broken and jammed the buckets in the barrels. 
Such rings, Mr. Longridge had said, are dan- 
gerous, expensive, and entirely useless; for it is 
not necessary that the bucket of a vertical or of a 
properly constructed horizontal air pump should 
be absolutely water-tight. With moderately clean 
water a plain bucket without any packing whatever 
will maintain as good a vacuum as one with the 
most expensive packing. Mr. Saxon could not 
agree that it was not necessary to keep an air pump 
bucket tight if the lift were at all considerable. If 
the lift were not great, it might be correct, but 
directly it was increased to any extent, the addition 
of rings would give a better result. The author 
had given excellent advice in regard to the fitting 
of cotters. The present practice in regard to this 
point was to strengthen up cotters and rods with 
cotter-holes. 

Mr. Holroyd Smith confined his remarks to the 
fitting of keywayse. The author had stated that 
among the accidents to flywheels five were caused 
by cracks in bo:ses due to driving the keys by 
which the wheels were held. In four of these 
cases the fractures started from the corners of 
rectangular keyways, and in the fifth between 
the keyway. The author had expressed an 
opinion that large wheels should be hung on 
four or more broad keys with plenty of substance 
in them bedded upon flats on the shaft, and, if 
possible, driven two and two from opposite sides 
of the wheel. The corners of the key beds in the 
boss should be rounded, and, in some cases, the 
spaces between the keys should be filled with hard 
wood and steel wedges. The speaker agreed with 
the author in regard to difficulties that arose with 
ordinary keys, but he had devised a key which was 
found to answer admirably, and for which he had 
taken out a patent. This he proceeded to illustrate 
by asketch on the blackboard. Fig. 1 shows an 
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ordinary key of square section so as to allow of 
illustration. If such a key be driven up too hard, 
it tends to burst the boss; with occasional disas- 
trous results such as the author had described. On 
the other hand, if the key be loose in the slot or 
way, the tendency is for it to turn over in the direc- 
tion shown by the small arrow. It was only the 
part of the key shaded in the sketch which was, 
therefore, doing useful work. Acting on this prin- 
ciple, he had designed the key referred to, which is 
shown in Fig. 2. It was effective in backward or 
forward rotation, but as a matter of security he 
generally added a second key on the opposite side 
of the shaft. This key also acted excellently asa 
feather for sliding motion. He had tried the device, 
and found it very useful. 

Mr. Schénheyder said that nine-tenths of the 





diagrams shown on the walls were illustrations of 
the most vile construction that could possibly be 
put before the meeting. He had been in practice 
as an engineer 35 years, and would not have turned 
out anything of the sort when he first started. It 
was a pitiable exhibition on the part of those who 
designed the work. to securing wheels to 
shafts, the author had recommended a long flat 
key, but as the radial distance from the centre of 
the shaft to the middle of the inner surface of the 
key was not greatly different from the distance to 
either end of the surface, there would be little 
more than friction to depend upon to keep the 
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to marine engineers, although there were a good 
ware things they saw in stationary engine practice 
} a they found it difficult to account for. One 

ing was the large quantity of brickwork which 
Hing used for foundations. Why did they not go in 
or ae bedplates with flanges 2 ft. or 3 ft. 
PP cn Joy referred to the subject of valve gear, 

@ author's Table showing that out of 213 acci- 
Cam in this division only seven were due to 

oriiss gear. No doubt many of these engines 
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had been designed a very long time ago, and the 
mistakes would not be repeated now. The author 
had said, in regard to accidents to valve gear, that 
most of the breakages to which no cause could be 
assigned were really due rather to the inability to 
endure the ordinary conditions of work than to the 
action of any abnormal stresses. It became evident 
that there was room for considerable improvement 
in the designing of valve gears, as regards both the 
strength and the arrangement and workmanship 
of the various fastenings. The breakdowns of air 
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pumps were numerous, and the speaker referred to 
Edwards’ air pump, which was recently illustrated 
in Enermgrrine. He had seen this pump at work, 
and had removed the top valves with the engine 
running with no perceptible effect on the vacuum. 
The author had advised the use of a number of 
small brass valves in the bottom of the air pump 
barrel. If such valves, the paper said, got loose, 
they were too small to do damage. is, the 
speaker thought, did not agree with what the 
author said later on when he stated—as giving 
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an idea of the damage which sometimes follows 
‘a small breakage—that the breakage of a bolt 
which had secured a guard, bent the air pump 
rod and piston-rod, and broke the crosshead and 
slide bars. A piece of one of the latter fell into 
the crankpit, and the crank, coming in contact 
with it, lifted the shaft, broke the pedestal and 
bedplate and holding-down bolts, and also the 
boss and one arm of the flywheel, besides several 
of the spur segments attached to the flywheel 
arms. The author had also stated that of the five 
breakages of slide bars, four were top slide bars, 
and one a bottom bar. Mr. Joy would be glad to 
know were the engines going the same way round. 

Mr. Barker suggested that the author might have 
extended the scope of his paper, and also that an 
office should be started to register engine break- 
downs. He also spoke upon the subject of the 
Admiralty cutting down weight in marine engines. 

Mr. Dane said that the few cases of breakdown 
of Corliss gear which the author had quoted spoke 
favourably for the system. In regard to packing 
for air-pump buckets, he had used plain buckets 
with advantage. The author had advised that 
governors should be fitted with a runaway motion 
which would come into action not only when the 
balls rise too high, but also when they fall to the 
bottom, so that it may shut off steamin the event 
of the governor ceasing to revolve through breakage 
of the driving gear. The speaker said that a run- 
away gear was usually fitted on mill engines, but 
it was generally prevented from acting by being 
blocked by the engineman, because whenever the 
engine was stopped it was not possible to start 
again unless the governor were raised and held 
up until the engine was off. He would ask had 
the author known pistons break through weakness, 
and to cotter a piston almost cuts it in two. For 
that reason he had preferred using a nut to secure 
the piston to its rod, and had covered the nut with 
an external junk-ring so as to fill space in the 
cylinder and prevent excessive clearance. In regard 
to shrinking cranks on, he would be glad to know 
whether Mr. Longridge considered that there was 
any fear of ordinary Siemens-Martin steel taking 
temper when the cranks were shrunk on. 

In replying to the discussion, Mr. Longridge said 
so many questions had been asked that he would 
not have time to answer them all at the late hour 
which had been reached, and he would, therefore, 
communicate to the secretary such replies as he 
could not then give. Professor Hudson Beare had 
challenged him on the matter of fatigue. It wasa 
most important point, but one which it was very 
difficult to impress on the attention of the average 
millowner, who seemed to think that if a piece of 
metal had once withstood a test of 20 tons in a test- 
ing machine, it could not be broken at a lesser stress 
tothe end of time. Turning to the Professor's re- 
marks, he would point out that he did not advance 
that the extension of a large number of small cracks 
into large ones was the result of fatigue, but that 
the initiation of the small cracks was due to that 
cause. He would answer Mr. Saxon’s questions 
through the secretary. He thanked Mr. Holroyd 
Smith and Mr. Schénheyder for their remarks on 
keys. There was a good deal to be said in favour of 
both devices, especially that of Mr. Smith. Mr. Roun- 

hwaite has remarked on the usual designs fol- 
lowed with mill engines. There were many reasons 
why the horizontal type was preferred. One was that 
a long stroke could be easily obtained, but now the 
speeds had gone up so much in mill machinery, they 
were making many vertical engines, and giving them 
higher piston speeds. Formerly high piston speed 
was a thing that they had tried to avoid, but the 
conditions were changing. 

The meeting concluded with the President pro- 
posing a vote of thanks to the author of the paper, 
and another to the Council of the Institution of 
Civil Engineers for the use of the theatre. 





GLASGOW SUBWAY AND OABLE 
TRAOTION. 
(Continued from page 576.) 

Havine in our previous article described the 
process of constructing the subway proper, we now 
enter upon the equally important subject of the cable | 
traction plant, and give on pages 608 and 609 plans 
and sections showing the general arrangement of the 
power station. Cable traction was adopted in view 


neer by Messrs. Simpson and Wilson, the chief 
engineers of the subway, who also had large ex- 
perience of winding and cable machinery, it was 
deemed desirable that modern practice, not only 
in this country, but in America, should be studied. 
Mr. Morton, therefore, inspected all the large 

ower stations in the States, and was accompanied 
a Mr. Alexander Simpson, Jun. New York, 
Philadelphia, Baltimore, Washington, Pittsburg, 
and Cleveland were in turn visited, and experience 
gleaned from each. The largest installation is 
that at Third-avenue station in 65th-street, New 
York, where the lengths of cable is 13 miles—about 
the same as at Glasgow; but at New York the 
traffic is continuous night and day, whereas at 
Glasgow there will be six hours each night wherein 
to examine and overhaul the cables and machinery, 
so that it has not been considered necessary to so 
extensively duplicate the plant. The Third-avenue 
station has everything in duplicate, hauling machi- 
nery as well as ropes. The engines, indeed, are 
almost quadrupled, as one engine generally drives 
both of the cables which run out of the station, 
leaving three engines in reserve. An extra engine 
is run during “rush” hours, or in the event of a 
snowstorm, the line being on the street level. Any 
of the four engines can drive any of the four cables. 
The total power installed is about 5000 indicated 
horse-power ; at Glasgow the total is about 3000 in- 
dicated horse-power. At Washington there is, per- 
haps, a more representative station, for 22 miles of 
single track; and it may be explained that the 
leading features of the Washington station were 
alopted as a starting point in the design of the 
Glasgow power plant. 

The power-house for the Glasgow Subway is 
situated on the south side of the city, in Scotland- 
street. Behind the station is the Glasgow and 
Paisley Joint Line, a railway in communication with 
the Caledonian and Glasgow and South-Western 
systems, and by them with all English lines ; 
sidings have been provided, and proved of great 
service in connection with the transit of machinery, 
for, strange to say, most of the plant was provided 
by an English firm—Messrs. Yates and Thom, of 
Blackburn. Again, the machinery is in close 
proximity to the line of the subway which passes 
along under Scotland-street. The station and yard 
cover an area of 1} acres, the site being oblong, 
120 ft. wide between the parallel boundary walls 
and 500 ft. long. The relation of the station to the 
line is almost ideally correct for cable traction, 
the centre line being nearly at right angles to 
the tracks, and the ‘‘lead”’ of the cables about as 
good as can be desired. The power-house proper is 
134 ft. long by 100 ft. wide, divided longitudinally 
into two spans (Fig. 31). The height from the top 
of the engine foundations to the springing of roof is 
31 ft. The boiler-house, which is to the rear or 
westward of the engine-house, is about 131 ft. 
10 in. long by 88 ft. 9in. wide. Directly in front 
of the boilers is a large coal store, and over is a 
water storage tank 72 ft. 11 in. long by 34 ft. 8 in. 
wide, and 8 ft. 9 in. deep, the capacity being about 
125,000 gallons (Figs. 25 and 33). The details of 
these buildings we hope to illustrate later. 

As to the general arrangement of machinery it 
will be seen that there are two single non-condens- 
ing engines, with jacketed cylinders 42in.in diameter 
by 6 ft. stroke fitted with Corliss automatic cut-off 
valve gear. One engine is easily able to do all the 
work, working up to 1500 horse-power at 55 revolu 
tions, but both engines may be run at the same 
time ; and here it may be said that the intention 
is ultimately to have trains of two cars, accommo- 
dating 80 to 100 passengers per train, running at 
five-minute intervals. The engines will be run for 
18 out of the 24 hours, and the speed of the cables, 
which are endless, is to be 12 miles per hour when 
the line is first put in operation, tu be increased 
gradually to 15 miles per hour by increasing the 
revolutions of the engines. We reserve a more 
detailed description until we reproduce the drawings 
of the machinery ; but it may be noted that rope 
gearing is used to drive the cable drums, the drums 
being 25 ft. in diameter, with 15 and 11 grooves 
respectively for 2-in. ropes ; that Walker-Weston 
clutches are fitted to the engine shaft; Walker 
differential rings to the cable-driving drums ; and 
Upton gear used for tension-—all characteristics of 
the most recent practice in the United States. The 
tension run is at the north end, and is 193 ft. long 





of the distinct and continuous success in similar 
works, especially in the United States, and when Mr, 
D. H. Morton was appointed as mechanical engi- | 


by 33 ft. wide, and 18 ft. 6in. in height to the 
springing of the roof. The advantage of great 


et 
is provision for a variation in the length of the cable 
of 300 ft. The Upton gear consists of a series of 
links and weights, instead of the ordinary weight 
rising and falling in a pit or ina tower. The effective 
value of the weight varies with the angularities of 
the links, a greater demand on the cable being met 
by a resistance augmenting in diverse ratio to the 
sine of the angle made by the links. With the 
ordinary bob-weight this is not the case. 

There are installed eight Lancashire boilers made 
by Messrs. Penman, Glasgow, as shown on the 
drawings reproduced on page 609. The boilers are 
30 ft. long by 8 ft. in diameter, and each fiue js 
fitted with five Galloway tubes. The heating sur- 
face of each boiler is about 1050 ft., and the grate 
area about 25 ft. effective. The working pressure is 
100 lb. per square inch, but everything is designed 
for 1201b. Vicars’ mechanical stokers are fitted, 
and these are driven by a small Robey engine, while 
the coal is taken from the storage cellars in front 
of the boilers but under the floor level by elevators, 
and distributed by screw conveyors to the stoking 
hoppers. The coal wagons, by the way, are warped 
into the boiler-house by the engine driving the 
drum for old cables. The arrangement of the smoke- 
stack is shown in Figs. 39 to 42. Space has been 
left in the uptake for Green’s economiser, but in 
the meantime the feed water is heated to 206 deg. 
Fahr. by two of Berryman’s feed - water heaters 
with copper tubes, and these are placed in the 
engine-room. The chimney is 180 ft. in height from 
ground level (Fig. 39), and the effective diameter is 
8 ft. 3 in. The walls taper in thickness from 
3 ft. to 14 in., and at the top, as shown by Figs. 
40 and 42, wind ports have been left to help the 
draught, while at the same time lightening the cap. 
There are eight copper rods { in. in diameter, with 
vertical spear, and three diagonal points, each 
about 12in. long and 2 ft. in height from the 
centre of the ball. The copper collecting ring 
secured to the chimney head is 3in. by 2 in. of 
10 ft. mean diameter, and from the collecting ring 
to the earth plates is a continuous copper tape 2 in. 
by }in., while the earth plates buried 8 ft. below 
the surface are 4 ft. by 2 ft. by ;4, in. thick. The 
electrical resistance of the complete conductor when 
tested was found to be 2.55 ohms. The exhaust 
steam is liberated 30 ft. up the chimney from a 
22-in. exhaust pipe. The steam piping is of wrought 
iron with welded flanges, and is lagged with 
magnesia covering put on in sections and held in 
position by iron strips. At the bends, however, it 
is put on in a plastic state. This lagging was sug- 
gested by American practice. 


(To be continued.) 





THE BRITISH ASSOCIATION. 
(Continued from page 592.) 
THE CHEMICAL SECTION. 

Limitinc ExpLosivE Prorortions oF ACETYLENE. 

Proressor Crowes has ascertained that acetylene 
gas, which is very slowly gaining part of that 
ground which a year ago it was predicted to conquor 
rapidly, has a wider range of explosibility than any 
other gas. This peculiarity, combined with the 
abeence of a warning smell in the pure gas, upon 
which we have to insist on account of the poisonous 
character of the impurities, is by no means desir- 
able. A pronounced smell might have prevented 
much of the mischief that natural gas has wrought. 
In the case of acelytene, the smell of the ordi- 
nary impurities does not furnish a means of judg- 
ing of the proportions of the gas in the air. The 
flame-cap test is very reliable. A small hydrogen 
flame, 5 or 10 millimetres (} in. or ? in.) high, is 
at once tinged yellowish-green by acetylene, and 
0.25 per cent. of this gas gives, with a 10-milli- 
metre flame, a cap of 17 millimetres ; 0.5 per cent. 
gives a cap of 19 millimetres, 1 per cent. 28 milli- 
metres, 2 per cent. a cap of 48 millimetres (2 in.). 
Thus the cap increases rapidly in height, and is 
very high even in mixtures which are not explosive. 
The explosibility begins with 3 per cent. of acety- 
lene, and increases with higher percentage. A 
mixture of 22 per cent. and above separates car- 
bon while burning. It will be remembered that 
the unfortunate victims of an acetylene explosion 
which took place in the Pictet Institute in Paris 
in the middle of October, were found covered 
with a fine soot. A mixture of more than 82 per 
cent. is not explosive. We have hence a range 
from 3 to 82 per cent., which might be ascribed 
to the endothermic character of the gas, the 





length is very obvious, for with a 160-ft. run there 


gas being able to generate heat by its own de- 
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composition. The limiting percentages of other 
gases are, according to Clowes, hydrogen 5 to 72, 


carbon monoxide 13 to 75, ethylene 4 to 22, 
methane 5 to 13. Professor Clowes had also found 
that the explosibility depends somewhat upon the 
circumstance whether the flame is burning up or 
down. The matter is not clear ; it does not appear 
to be a question of the respective gas being lighter 
or heavier than the air with which it mixes. The 
apparatus which Professor Clowes uses for detect- 
ing acetylene resembles a photographic stand with 
its cover cloth. Hydrogen burns in a jet from a 
steel cylinder ; the air is introduced by pressing 
a rubber valve, the height of the flame marked 
under the dark cover, and read off after removing 


the cover. 


DETECTION OF CARBON MonoxIDE IN AIR. 


Carbon monoxide does, according to Professor 
Clowes, not explode before the air contains 13 per 
cent. of it. This percentage is rarely reached, and 
we have hence no fatal explosions of this type. 
The poisonous gas must be feared in iron works, 
Mond’s process for smelting nickel ores, Dowson 
gas, iron stoves, &c. Its detection is as easy as 
that of acetylene in percentages down to 0,25. 
Unfortunately any combustible gas gives a cap, 
and Clowes’ test is not delicate enough for the 
minute quantities of CO which may become 
dangerous if inhaled for a longer time. The flame- 
cap did not fail in putrid blood three weeks old. 


EstiMATION OF CARBON MONOXIDE IN AIR. 


Dr. Haldane demonstrated his method, the out- 
come of long researches and only a side-issue of 
his noble, self - sacrificing work. Haemoglobin 
combines with both oxygen and carbon monoxide ; 
both compounds dissociate in a vacuum, but the 
carboxy-compound is the more stable. In presence 
of both oxygen and carbon monoxide, both com- 
pounds are formed ; if we know the percentage of 
oxygen, that of CO can be inferred. The oxyhae- 
moglobin is yellow, the carboxyhaemoglobin pink ; 
but these colours are only visible when the blood 
has been strongly diluted with water. A test solu- 
tion of oxyhaemoglobin mixed with a carmine solu- 
tion gives the tint of the blood poisoned by carbon 
monoxide. This isthe basis of the estimation. The 
gas collected is opened under a diluted solution of 
oxyhaemoglobin, shaken for 10 minutes, and then 
titrated with carmine solution. One drop of 
human blood would suffice for the analysis. Dr. 
Haldane can thus estimate 0.01 per cent. of CO 
in air; Vogel’s spectroscopic method is perhaps 
more sensitive still, but it is also difficult and hardly 
quantitative. The haemoglobin compounds are, 
as stated above, not destroyed by putrefaction, but 
daylight dissociates them, so that samples should 
be kept in the dark. The relation between satura- 
tion of the haemoglobin with COI. and the per- 
centage of CO in the air II. is: I., 10, 20, 30, 
50, 80, 90 ; IL, 0.01, 0.025, 0.04, 0.09, 0.35, 0 80. 

Dr. L. Mond, the president of the section, agreed 
with Dr. Haldane that an air vitiated with a small 
percentage of carbon monoxide inhaled for a long 
time becomes extremely dangerous, whilst a puff 
of fairly concentrated gas could be borne if we 
could breathe good air immediately afterwards ; 
this was his own experience, and that of his fellow- 
workers. Professor H. Dixon referred to a case 
in which he had been asked to act as umpire some 
years ago; a strike arose because the gases from 
blasting agents were said to contain carbonic oxide. 
He found the determination exceedingly difficult ; 
he had always taken a run as soon as he had 
breathed too much of the gas. Dr. Haldane 
doubted that any one could run under these cir- 
cumstarces ; cold air specially seemed to deprive 
us of the power of using our limbs when we had 
gp the CO. In explosions in mines, the men 
ell over for want of oxygen; but they would 
recover and not be killed if it were not for the 
carbon monoxide. Oxygen cylinders were a 
remedy ; a respirator capable of absorbing CO 
would be a great boon. The spectroscopic test 
could be made quantitative ; a good approximation 
could certainly be obtained by that means. Dr. 
— had expressed the wish that such researches 

ould not be carried on with so much danger to 

sss perimenter. It will be remembered that Dr. 
per ane has for years tried the effects of the mon- 
in x upon himself, and we should not see so clearly 
. matter if he had not done so. In his Blue- 
bli om Causes of Death in Colliery Explosions,” 
published this June, Dr. Haldane has fully pointed 





out that the pink, lifelike colour of the victims first 
made him conclude that it was carbon monoxide, 
and not the dioxide, which killed the poor miners. 
In that report he also suggests keeping white mice, 
upon which the gas acts much more rapidly than 
upon men, in order to show rescue parties where 
danger was still lurking. As to blasting agents, he 
believes that nitro compounds give off much more 
dangerous fumes when burned than when exploded. 


ABSORPTION OF OXYGEN BY PYROGALLOL, 


In this paper, Professor Clowes stated that during 
the absorption of oxygen from Brin gas a consider- 
able volume of carbon monoxide was evolved, which 
did not occur when the oxygen was absorbed from 
air. He finds that the evolution of CO can be pre- 
vented by using a sufficiently large excess of potas- 
sium hydrate, and he would recommend the follow- 
ing mixture: 160 grammes of potassium hydrate 
and 10 of pyrogallol in 200 cubic centimetres of 
solution.—The novelty of this proposal was ques- 
tioned, and Dr. L. Mond deprecated altogether the 
practice of laying down absolute rules for analytical 
determinations, 


Ture BEHAVIOUR OF LitmMUS IN ANYCHOTERIC 
SoLurions. 


When the dihydrogen phosphate of sodium is 
mixed with the disodium phosphate, the litmus 
assumes a peculiar violet colour, which has been 
ascribed to a compound of litmus acid. Dr. T. 
Bradshaw opposes the view in this paper, and 
believes that the tint is due to the simultaneous 
presence of blue and red litmus particles. As the 
one salt reacts like an acid, the other like a base, 
and as the shade varies with the proportions of the 
two salts, the simple explanation given by Dr. 
Bradshaw may prove correct. 


THE CARBOHYDRATES OF BARLEY STRAW. 


~ This first report of a committee, drawn up and 
read by Mr. C. F. Cross, deals with very important 
matters. The carbohydrates, the furfuroids, prove 
to be a very diversified group, widely distributed 
in the plant world, and playing an important part 
in the general physiology of tissue formation. The 
immediate object of this investigation was the iso- 
lation of the furfuroids of the cereals in the earlier 
stages of growth. Barley straw from unmanured 
and from very highly fertilised soil was selected. 
For isolation the method of acid hydrolysis was 
chosen. It results that the furfuroids are not 
secondary products of assimilation, as has hitherto 
been supposed, but are directly built up by the 
plant. The cereals produce a very large proportion 
of grain, up to 40 per cent. of the weight of the 
entire plant ; part of the necessary material is 
derived from the tissues of the stem and leaves. 
The tissue furfuroids are largely digested by 
herbivora, but their nutritive value has not been 
established yet. 


Excrescent Rostns. 


This is another paper of high importance which 
we can only mention. The crystalline substances 
which Professor Bamberger, of Vienna, has isolated 
from excrescent rosins under very great difficulties, 
made as uninteresting a paper as one could desire. 
Practical results cannot yet be recorded. But 
nobody doubts that this work, which would cer- 
tainly fall under Professor Fitzgerald’s useful cate- 
gory of ‘‘ useless” research, will bear valuable 
theoretical and practical fruit. 


PRoxIMATE CONSTITUENTS OF COAL. 


The report by Professor P. P. Bedson on this 
question might also appear of questionable value. 
Ordinary coal is practically insoluble in all reagents. 
To get at the constitution by destroying the coal 
may not seem to be the best method of proce- 
dure. But it is the only way open to the chemist, 
apart from physical tests, and has already led to 

romising results. Mr. Smythe, of Newcastle, 
oe done most of the work. Dilute hydrochloric 
has a slow but thorough action on most kinds 
of coal. About 10 grammes of the coal are boiled 
for 40 hours with dilute hydro-chloric acid and 
20 grammes of potassium chlorate, and this pro- 
cess is repeated until most of the coal has passed 
into solution ; up to 75 per cent. have thus been 
dissolved. The solutions are treated with various 
solvents, acetone, benzene, alcohol, distilled, &c. 
The compounds isolated are of very complicated 
formule, containing 30 and more atoms of car- 
bon, and offer as yet no clue as to the kind of 





coal from which they were derived. Bituminous 
coal proves very refractory and leaves a viscous 
residue, lignite is more easily attacked.—Dr. L 
Mond, who had suggested the committee two years 
ago, considered that very satisfactory progress was 
being made. 

The Committees on the ‘Bibliography of 
Spectroscopy ” and the ‘‘ Action of Light on Dyed 
Colours,” the former presented by Dr. Nagel, the 
latter by Professor Hummel, report on the con- 
tinuation of the work on the lines pointed out in 
previous years, 


Eectrrotytic METHODS OF QUANTITATIVE 
ANALYSIS. 


The third report of this committee consists of 
several parts. The general bibliography had been 
completed last year; each part is now preceded by 
the bibliography on the special subject. The first 
part, by Professor Emerson Reynolds and Percy 
Bailey, deals with the determination of bismuth ; 
the research was conducted in Trinity College, 
Dublin. It has been observed that conical cathodes 
are unsuited for precipitation from nitrate of bis- 
muth, as the metal does not adhere well unless the 
solutions are very diluted, whilst large smooth 
platinum dishes weighing 35 and 38 grammes 
give good deposits; the anode should be a large 
flat spiral allowing freer circulation than a disc. 

In the second part, Dr. Ch. Kohn describes the 
apparatus and arrangements he bas fitted up in the 
chemical laboratory of University College, Liver- 
pool. Dr. Kohn prefers perforated discs as anodes, 
and, for the determination of tin and antimony, 
sand-blasted platinum dishes, particularly for de- 
positing from hot solutions. Mr. B. Davies has 
constructed special ampere-meters, which measure 
currents from 0.001 ampere and 0.01 volt upwards, 
= which have an internal resistance of 0.03 ohm 
only. 

The remaining three parts, by Dr. Kohn and 
G. K. Barnes, concern the determination of anti- 
mony and of tin. Antimony is best precipitated 
from a sulpho-salt in the presence of a large excess 
of sodium sulphide, hot or cold ; the electrolysis ofan 
ammonium tartarate solution offers no advantages. 
Tin should likewise be deposited from its ammonium 
sulpho-salt. The electrolytic separation of tin 
from antimony succeeds as long as there is not 
more tin than antimony present. In the presence 
of tin, arsenic must first be removed before the 
electrolytic determination of tin begins, after the 
antimony has been precipitated. For this re- 
moval of the arsenic, Fischer’s distillation method 
is recommended. 

Dr. Kohn also exhibited a handy form of 
Schrotter’s Apparatus for the Estimation of Car- 
bonic Dioxide, and further an Aspirator for labora- 
tory purposes, designed by himself and Dr. Bailey, 
and worked by an electric motor. 


Herium, 


This paper, by Professor Ramsay, F.R.S., raises 
momentous issues. At the Ipswich meeting last 
year,* Runge and Paschen had submitted that the 
gas evolved from cleveite contained twoconstituents 
of different densities, distinguished by different 
spectra, of which the long-known helium of the 
chromosphere ‘would be the heavier. Runge and 
Paschen had separated these two constituents by 
diffusing the gas through an asbestos plug. Ram- 
say has continued these experiments, and has by 
fractional diffusion through pipe-stem isolated two 
portions of densities 1.874 and 2.133; these den- 
sities were derived from diffusion tests only, not 
determined by weight. But these two gases show 
the same spectrum if examined under precisely the 
same conditions, so that the difference observed 
by the professors at Hanover would be due to 
pressure. Helium, however, behaves abnormally in 
several respects. According to Graham’s law, the 
velocities of effusion of gases vary inversely as the 
square roots of their densities. This Jaw is modi- 
fied by several circumstances; but the relative 
rates of diffusion of the two portions are by 15 or 
20 per cent. higher than we should expect. Pro- 
fessor H. Dixon pointed out in the discussion that 
Graham’s law is based solely upon experi- 
ments with gases composed of polyatomic mole- 
cules. Professor Ramsay is going to follow up 
this important question by submitting other ele- 
mentary gases to fractional diffusion. A further 
peculiarity of the two helium portions is that 





* See ENGINEERING, vol. Ix., page 479, 
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their refractive indices are directly proportional to 
their densities, which does not hold for other gases. 
Professor Ramsay throws out the suggestion that 
the atoms of any substance need not all be exactly 
alike in weight, but may vary about an average 
value, thus adopting a view advanced by Crookes 
at the Birmingham meeting ten yearsago. Dr. L. 
Mond, the president, went even further ; since argon 
and helium seemed to bedevoid of the power ofenter- 
ing into chemical combination, we might look upon 
them as the first examples of a kind of matter pos- 
sessed of properties which differ widely from those 
of ordinary matter. This is a bold speculation ; 
but Dr. Mond is not likely to encourage mere 
speculation, unchecked by rigorous experimental 
control. 


ARGON IN AN AUSTRIAN WELL. 


Professor Bamberger, who a year ago re-analysed 
the water of a thermal spring near the Hercules- 
bad, at Perchtoldsdorf, gave further particulars 
about this water, which contains about 1 per cent. 
of argon ; the 93.6 per cent. of nitrogen are not 
surprising in thermal springs. 


Low TEMPERATURE RESEARCH. 


In this paper Professor Dewar, F.R.S., confined 
himself to some points of theoretical interest which 
have particular reference also to the peculiar position 
occupied by helium. Helium is more difficult to con- 
dense than hydrogen, and its refractivity and mole- 
cular volume are remarkably low. In these respects, 
fluorine, the most active of all elements, strongly 
resembles helium, the least active of all. Taking 
the refractivity of hydrogen as unit, the refractivity 
of helium (Ramsay) is 0.3 ; that of fluorine (Glad- 
stone), 0.4. The relation of the refractivity of 
helium to argon is almost the same as that of chlo- 
rine to hydrogen; we may hence consider it as 
possible that a substance may yet be discovered 
intermediate between helium and argon, as fluorine 
is between hydrogen and chlorine. The critical 
constants of nitrogen, oxygen, and argon are almost 
the same—about 3. The boiling points of oxygen 
and nitrogen differ considerably, but owing to their 
different relative pressures in air, they are con- 
densed almost simultaneously. In measuring very 
low temperatures, the ordinary methods of balanc- 
ing two thermo-junctions at equally low tempera- 
tures cannot be- applied. Professor Dewar helps 
himself with five thermo-junctions combined to a 
sort of W; the copper and iron of the W are arranged 
Cu-Fe-Fe-Cu, and the three upper junctions 
are kept at the same temperature ; of the lower 
junctions, the one is exposed to the temperature 
to be measured, e y., —196 deg. Cent., whilst the 
other is heated until balance is obtained at 
+ 196 deg. Cent. 


RoentGen Rays, MerTaAts aND THEIR SALTs, 

This paper, by Dr. Gladstone, F.R.S., and Mr. 
W. H. Hibbert, should have been brought before 
Section A. The work has been carried on principally 
in the Regent-street Polytechnic. As regards ordi- 




















nary light, metals, unless in exceedingly thin films, 
are opaque ; the investigation comprises the alkali 
metals which are very difficult to deal with. When 
combined with electro-negative radicles, however, 
the metals seem to lose their power of absorbing 
light, except a few which show selective absorption. 
Solutions resemble the crystallised solid in their 
action upon light. The action of Roentgen rays 
offers a striking contrast. Metals exhibit every 
degree of opacity or transparency, from lithium, 
which is almost transparent, to gold and platinum, 
which are practically opaque. In the salts, the 
metals seem to retain their absorptive power, and 
this holds for solutions in water. The order 
of absorption follows the atomic weights, not 
the combining proportions or densities, The 
absorption which the Roentgen rays undergo 
in an aqueous solution appears to be the sum 
of the absorptions of the metal, the radicle, 
and the solvent. The absorptive effect of the 
halogens with high atomic weights would be great, 
and one of the photographs exhibited showed this 
clearly ; a wound had been dressed with iodoform 
which was the only obstacle that the Roentgen 
photography revealed. 


VELOCITY OF REACTION BEFORE EQUILIBRIUM 
TAKES PLACE, 


Dr. Mejer Wildermann adduced further experi- 
mental evidence proving that thermodynamic laws 
are applicable to crystallisation from normal, over- 
saturated, and overcooled solutions, the melting of 
ice, and similar reactions. He determines time to 
the fifth of a second, and temperature differences 
to one-twentieth of a degree. For solidification 
the velocity of reaction is directly proportional to 
the remoteness from the melting point ; in the use 
of overcooled solutions or liquids, the velocity 
further depends upon the surface of the solid in 
contact with the liquid; in the case of over- 
saturation this applies again, and the velocity of 
reaction is also proportional to the amount of over- 
saturation (not to the total quantity of the salt 
dissolved). The general equation is thus é =c 

P dz 
(to—t) (tov—t) where z is the time, to the tempera- 
ture of equilibrium or freezing point, and tov the 
temperature to which the liquid was overcooled. 


(To be continued.) 





A LIGHT RAILWAY LOCOMOTIVE. 
In our issue of October 30 we gave some account of 
a short experimental line of light railway on what is 
known as the Barsi system, which had been laid out 
by the Leeds Forge Company in order to give an 
example of the system. We now, on the present page, 
give an illustration of the locomotive used on the occa- 
sion, which was constructed by Messrs. Kitson and Co., 
of Leeds. This engine is of the consolidation type: 
and runs on eight coupled wheels and a two-wheeled 
bogie. The cylinders are 13 in. in diameter by 18 in, 
stroke, the coupled wheels being 2ft.6in. in diameter. 
The height of the engine above rails is 10 ft., and the 








extreme width 7 ft. 6in. It weighs in working order 


LIGHT RAILWAY. 
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29 tons 8 cwt , and is designed to be capable of hauling 
a train load, exclusive of its own weight, of 1036 tons 
on a level, 276 tons on a gradient of 1 in 100, and 150 
tons on a gradient of 1 in 57. These conditions had to 
be met with a gauge of 2 ft. 6 in., and an axle load 
not exceeding 5 tons as a maximum, 





DERAILMENT ON THE FeEstIn1oG Raitway.—A derail: 
ment, happily unattended with any serious consequences, 
occurred near Penrhyn station on the little narrow-guage 
Festiniog line on the morning of August 28. A passenger 
train was going up the mountain at a speed of about 14 
miles an hour when the re left the rails on a 7-chain 
curve. It struck a low wall, and then turned obliquely 
across the line, coming to rest in 24 yards, owing to the 
prompt action of the driver in applying the brake. The 
tender and two front coaches were partially derailed, but 
being empty no one was hurt, nor were the driver or 
fireman any the worse for the accident. Colonel Yorke 
attributes this accident to the poor state of the per- 
manent way just at this spot. Some months pre- 
viously the line on each side of the curve had been re- 
sleepered, but owing to other more pressing work the 
curve was left. There had been a good deal of rain on 
the days previous to the accident, and that very morn- 
ing the attention of the foreman of permanent way 
had been called to the spot. After inspecting it, 
he was on his way to get men to pick up a “‘slack” 
place when the accident occurred. He met the train en 
route, but did not think it necessary to warn the driver, 
@ point on which Colonel Yorke considers his judgment 
at fault. Anyway it was this foreman’s duty to keep the 
permanent way in good order, and therefore he is held 
responsible for the accident. The inspecting officer hopes 
that this mishap will remind those responsible for the 
condition of the line of the paramount importance of keep- 
ing it in the most perfect condition possible, not only on 
account of the precipitous nature of the country through 
which it passes, but also on account of the narrowness of 
the gauge reducing the bearing area of the sleepers on the 
ballast, while at the same time the engines arg necessarily 
unsteady in running, owing to their having but four 
wheels, with considerable overhang at each end. Ib 
was elicited in the evidence that the large bogie 
engines ran more steadily than the four - wheeled 
ones. It also came out that the driver of the train 
was only 22 years of age, and nm a driver but one 
year, while he was assisted by a fireman 17 years old 
with 34 months’ experience only. Colonel Yorke reports 
that they neither looked their age, and it did not seem 
to him right that passenger trains should be entrusted to 
lads of such little experience. Although they were in 
no way to blame in connection with this accident, yet we 
cannot but agree with the inspector. The following 
notes, partly bearing on the accident, are of interest. 
The line was opened originally for slate traffic only, but 
was passed as a passenger line some 30 years ago. Its 
gauge is 1 ft. if in. on the straight and 1 ft, 114 in. on 
curves, and there is practically a uniform gradient of 1 in 
82 falling from Festiniog to Portmadoc, a distance of 
over 13 miles. The loaded slate trains are worked down 
by gravity only, being under the control of brakes on 
the wagons operated by brakesmen. ‘The ascending 
trains of empties and all ger trains, up and down, 
are drawn by engines. This line was one of the first, wé 
believe, where the well-known double-ended, central- 
fired Fairlie engines were used. The permanent way Is 
laid with double-headed eteel rails weighing 50 lb. to 
the yard, and 24 ft. long, resting in chairs weighing 18} lb. 
each, and fastened by spikes (44 in. by § in.) to half round 
sleepers, of which there are nine to each Jength of rails. 
The line is worked on the absolute block system combined 
with the train staff. As many of our readers doubtless 
know, no trip in North Wales can be considered complete 
without a run on this line, winding its serpentine length 





along the precipitous slopes of the mountains. 
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CANETS DUPLEX MOUNTING FOR QUICK-FIRING GUNS. 
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Mr. G. Caner, of the Forges et Chantiers de la 
Mediterranée, of La Seyne, Havre, and Paris, has 
recently devised a new method of mountiog guns in 
pairs for working on one platform; this system is 
illustrated by Figs. 1 to 4, on the present page. 
These illustrations represent two Canet quick-firing 
20-centimetre guns carried on a double mounting 
Placed on a revolving platform. The mounting is 
composed of a twin sleeve B surrounding the rear part 
of the guns, and carrying in front the trunnions that 
“ supported by the side brackets of the frame. On 
2 upper part of the sleeve (the sections Figs. 3 and 4 
show a modified arrangement) are the brake cylinders, 
and the compreesed-air reservoir by which the guns 
_ brought back automatically ; on the lower part of 
. ~ sleeve is the locking slide of the elevating gear. 

¢ brakes are of the Canet system, with the 
sage rod of variable section. The brake plunger 
a8 on each side a rod of different diameter. he 
smaller extends backwards, and is connected to the 
eee fixed to the breech of each gun ; the larger 
: enters the cylinder during the vetted of recoil and 
ao out a part of the li,uid it contains ; this liquid 

through a pipe and valve O, L, on the piston of 


B 
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the central cylinder G, in which the air is compressed 
in front of the piston. At the end of the recoil the 
valve closes, but a second pipe open to both sides of 
the valve, and controlled by a lever outside, allows the 
liquid previously driven out, to flow back into the 
brake cylinder, under the influence of the air com- 
pressed in the receiver, thus throwiog the gun for- 
ward into firiog position. According to whether the 
bye-pass pipe is opened or closed at the moment of 
firing, the guns are run out at once, or are held back. 
The central variable rods are fixed to the projections 
on the upper part of the sleeve. They move, dur- 
ing recoil, inside the piston-rods, thus constantly 
changing the area of the openings of the brake. 
The sighting devices are attached to the sleeve 
on the mounting. The guns are trained for 
elevation by a toothed sector, fixed under the 
sleeve; into this gears a pinion worked through a 
countershaft by means of ahand controlling wheel and 
a pitched chain. The turning platform rests on a live 
ring of hard steel balls, and it can be trained either by 
hand or by an electric motor. The mechanism of this 
part of the mounting comprises a fixed toothed ring, 
two pinions gearing into it, and a third pinion on the 











shaft of which is mounted, by means of a special com- 
pensating device, a helicoidal gear. An endless screw 
drives this gear, and is itself actuated, either by a pair 
of bevel wheels connected with the electric motor, or 
by a pitched chain transmission worked by hand. By 
means of a clutch the hand or power gear can be 
thrown at once into operation. A supply of ammuni- 
tion is furnished to the gun by a central endless chain 
moving with the platform on the well-known Canet 
system, and delivering at the side of the mounting. 
Provision can be made for a store of pone being 
placed close to the platform, in which case only the 
cartridges would have to be delivered from below. 
This method of mounting, which is applicable to all 
calibres of quick-firing guns, possesses the following 
very considerable advantages: The weight and bulk 
of the mounting are reduced to a large extent, and 
consequently the weight and cost of the shield and 
local armour are also reduced. This reduction in 
weight means that the power of the ship for offensive 
7 eee can be correspondingly increased. The axes 
of the two guns being as near as possible, the strain 
arising from firing one gun is reduced to a minimum, 





consequently the wear of the mechanism from lateral 
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training is also reduced. The men training the guns 
have all the necessary mechanism conveniently 
arranged, so that the guns can be fired more rapidly and 
with a reduced personnel. Both guns are elevated 
simultaneously ; from this it follows that after a round 
has been fired successfully, a second round can follow 
immediately, or if any correction is necessary it can 
be very rapidly executed. By this means the efficiency 
of the armament is increased. The arrangement has 
been developed from the twin mountings previously 
installed by M. Canet on the Prat, the Jauréguiberry, 
&c. But in these mountiogs the guns were trained 
independently, and were of necessity placed farther 
apart from each other. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 5. 

Tue volume of business in iron and steel has been a 
trifle larger for the week, owing, it is said, to the pos- 
sibility of a sudden incursion of buyers. The condi- 
tions are very much the same, it being too near afcer 
the national election to observe any change. It is 
known that large iron and steel interests have made 
quotations on large supplies of billets, Besiemer 
plates, shapes, and bars. The presumption is that 
most of these quotations will be accepted and orders 
placed. The winter requirements will be large, no 
doubt. A great deal of spring work will probably 
be done during the winter in view of the possibility 
of higher prices as the season progresses. Builders 
of electric roads will soon be heard from, also builders 
of hydraulic and steam engine machinery. Boat build- 
ing on the lakes will be a more important feature 
next year than this; the experiment with very large 
vessels having demonstrated their greater economy. 
Another source of stimulating demand will be found 
in the agricultural implement shops, tool works, and 
foundries, especially in the wheat and cotton belt. 
The agricultural area next year will probably be con- 
siderably greater than this. Already, in view of more 
remunerative prices, western industries are more fully 
engaged. The better times at hand will lead to an 
accumulation of stocks, and in this policy raw material 
will come into extra demand. It is evident, after 
several years of restricted railway construction, that 
we are on the eve of a partial revival, the magnitude 
and duration of which are problematical just now. The 
requirements for developing capital are very great, 
and those who have the interests of legitimate Ameri- 
can developments, hope that the action of the people 
on Tuesday will settle for all time the basis on which 
business is to be done in both national and international 
exchanges. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—A fairly large business was 
done in the pig-iron warrant market last Thursday fore- 
noon, about 30,000 tons of iron changing hands. Scotch 
gave way 2d., and hematite iron 24d. per ton. In the 
afternoon the market gave way a little, prices becoming 
easier. The turnover was again about 30,000 tons, and 
the settlement prices were as follow: Scotch iron, 
483, 3d. md ton; Cleveland, 403. 14d. ; Cumberland and 
Middlesbrough hematite iron, respectively, 502. 3d. and 
483. 14d. per ton. Business was very quiet on Friday 
forenoon, and thetone of the market wasdull. About 30,000 
tons of iron changed hands, Prices dropped all round 
from 14d. up to 44d. per toa. For a time in the after- 
noon the market was flat, but the close was strong, 
Scotch iron showing a rally from the bottom of 34. per 
ton. Again the sales amounted to about 30,000 tons. 
The settlement prices were, respectively, 48s. 14d., 402., 
50s., and 48s. per ton. Business was fairly active on 
Monday forenoon, when the sales once more ran up to 
about 30,000 tons, and prices had a smart rise, Scotch 
making 3d., Cleveland 2d., and hematite iron 4d. per 
ton. The market was very firm in the afternoon, and 
the close was strong at the best prices of the day, the 
total gain ranging from 24d. up to 6d. per ton. Some 
35,000 tons of iron changed hands, and the closing 
settlement prices wera 483, 44d., 403. 3d., 50s. 6d., and 
48°, 44d. per ton. The market was moderately active 
on Tuesday forenoon, about 25,000 tons of iron being 
dealt in, all at near the prices ruling on Monday. The 
only change was a drop of 1d. per ton in. the price of 
hematite iron. In the afternoon the market was again 
strong, and prices left off at the best of the day, which 
were practically the best of the year so far. 6 turn- 
over was about 35,000 tons of iron, and the respective 
settlement prices were 48s, 74d., 40s. 44d., 503. 74d., and 
483, 6d. per ton. Business wes active this forenoon, when 
some 40,000 tons of iron were dealt in, but prices were some- 
what easier, the drop being ld. to 14d. per ton. The market 
continued easier in the afternoon, and in the case of Scotch 
the fall in price on the day was 3d. per ton, on other sorts 
smaller amounts. The sales amounted to 25,000 tons, and 
the closing settlement prices were 48s. 44d., 40a. 3d, 
503. 4}d., and 48s. 6d. per ton, respectively. The follow- 
ing are some of the current prices for No. 1 special brands 
of makers’ iron: Clyde, 503, per ton; Gartsherrie, 
Summerlee, and Calder, 51s. 6d. ; Coltness, 52s, 6d.—the 
foregoing all shipped at Glasgow; Glengarnock (shipped 
at Ardrossan), 51s.; Shotts (shipped at Leith), 52. 6d. ; 
Carron (shipped at Grangemouth), 52s. 9d. per ton. The 


basic iron furnaces have been temporarily put out of 
blast, and some other changes have taken p! at the 
Carron, Coltness, and Gartsherrie Iron Works, so that it 
is rather difficult to give the actual number of furnaces 
now blowing. One statement has it that there are 7() blow- 
ing—36 making ordinary and 34 making hematite iron. 
A year ago there were 78 furnaces in blastp—50 making 
ordinary iron, five making basic iron, and 23 working on 
hematite ironstone. Last week’s shipments of pig iron 
from all Scotch ports amounted to 4511 tons, as compare’ 
with 5363 tons in the corresponding week of last year. They 
included 100 tons for South America, 150 tons for Australia, 
148 tons for France, 578 tons for Italy, 580 tons for Ger- 
many, 600 tons for Russia, 310 tons for Holland, 141 tons 
for Spain and Portugal, smaller quantities for other 
countries, and 1608 tons coastwise. Report has it that 
the outside public are now investing in pig iron freely. 
There is a considerable amount of business doing, an 
the amount of pig iron in course of consumption is very 
large, but new orders are not coming to hand very freely. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 363,324 tons yesterday afternoon, 
against 363,324 tons yesterday week, thus showing that 
no change took place in the past week. 


Finished Iron and Steel Trades.—In these two branches 
of trade marked briskness is still the rule, and prices 
continue to move upwards. Iron ship-plates have been 
sold at 5/. 153. per ton, less 24 per cent. discount, being 
the best price paid for years. Bar iron is strong, but 
there is no material change in the quotations. Steel 
angles have changed hands at 5/. 2s. 6d. per ton, and 
steel plates have been offered during the past week at 
51. 163. per ton, which is the highest rate known for 
several years. Considering the fact that there are still 
some shipbuilding orders pending, it is not improbable 
that a further advance in price will be asked by makers. 
There is at the moment some uncertainty as to how 
the workmen will arrange their conditions of rates, the 
fear being that a strike may take in the Coatbridge 
district. The representatives of the employers and the 
workmen will hold a conference to-morrow, and in all 
likelihood they will come to some agreement. It is sin- 
cerely hoped that in the present position of trade in the 
west of Scotland, each party will exercise a wise dis- 
cretion, and not precipitate a strike or lock-out. 


Sulphate of Ammonia—This commodity continues to be 
very firm, forward business having been done at 81. 5s. 
per ton November-April delivery, which is about 25s. from 
tha bottom quotation of some weeks since. The last 
report as to shipments was that they had reached for the 
year to 95,326 tons, as compared with 80,776 tons for the 
corresponding period of last year, being an increase of 
14,550 tons. 


Glasgow Copper Market.—Some 250 tons of copper were 
dealt in last Thursday forenoon, when the price advanced 
7s. 6d. per ton. Prices relapsed 53. in the afternoon, but 
no business was done. Oa Friday forenoon 100 tons 
changed hands, and the price fell 7s. 6d. per ton. One 
lob of 25 tons was sold in the afternoon, when prices re- 
covered 23, 6d. per ton. At the forenoon market on 
Monday no operations were reported, but the pr'ce rose 
5a. per ton, and an advance of 2. 6d. was made in the 
afternoon, when 75 tons of copper changed hands. No 
business was done yesterday forenoon, and quotations 
remained unaltered. In the forenoon, when prices ad- 
vanced 53. per ton, 75 tons were dealt in. At to-day’s 
forenoon market no dealings were recorded, and the price 
was unchanged. In the afternoon 25 tons changed hands 
at 50/. per ton three months. The settlement price was 
49/. 5s. cash per ton. 


Engineers’ Wages in the Clyde District.—There is at 
present amongst the engineers of the Clyde district a 
movement in favour of approaching the Federated Em- 
ployers for an advance of wages. Dafinite notice has not 
“ey been given, but there is every reason to suppose that 

y the end of the present week that will be done. Ib has 
been decided among the Greenock men to ask for an 
advance of 3d. per hour, while in Paisley a resolution has 
been carried in favour of asking for a rise of 4d. per hour. 
No declaration of policy has yet been made in the Glasgow 
district, but a deliverance on the subject is expected to- 
night. In some other towns, even where the Federation 
of Employers has no local existence, the same movement 
is in progress; indeed, notices have already been given 
here and there asking for advances of 1s. or 23. per week. 


The Shipbuilding Boom: More Contracts.—Orders have 
just been placed with Port Glasgow shipbuilding firms for 
three new steamers, the machinery for two of them being 

laced with firms higher up the river. —Mr. G. L. 

atson, naval architect, Glasgow, has placed an order 
with Messrs. John Reid and Co., Limited, Whiteinch, 
fora steam yacht of fair dimensions, to be fitted with 
triple-expansion engines by a firm in the upper reaches of 
the Clyde.—It is reported that Messrs. Mackie and 
Thomson, Govan, have signed contracts for a fresh 
batch of 14 steam trawlers, which are to be engined 
by Messrs. Muir and Houston, Limited, Kinning 
Park, Glasgow.—Messers. J. and G. Thomson, Clyde- 
bank, are to build two torpedo-boat destroyers for the 
Spanish Government.—Two large cargo-carrying steamers 
are to be built for London owners by Messrs. Barclay, 
‘and and Co., Whiteinch. — Messrs. John Shearer 





and Son, Kelvinhaugh, Glasgow, have contracted to build 
for a Glasgow firm a steel screw steamer of 1000 tons 
| for the coasting trade.— For the Waterford Harbour 
Commissioners, Messrs. Fleming and Ferguson, Paisley, 
| have contracted to build a large twin-screw hopper 
dredger; and they have received an order from the 
| London County Council to supply two sets of triple- 
, 


expansion engines, at a cost of about 40,000 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday, 
The Hull Coal Trade —Business is still increasing, g0 
far as the coal trade of Hull, Grimsby, and Goole is con- 
cerned. Last month the great Yorkshire port received 
255,104 tons, an increase of 32,480 tons as compared with 
the amount forwarded in October, 1895, or 144 per cent, 
During the 10 months of the present year the tonnage 


d | was 1,989,920, as compared with 1,819,288 in the corre- 


sponding period of last year. The increase during the 
last 10 months amounts to 170,630 tons, or 9} per cent, 
But for this satisfactory condition of affairs in the export 
trade, the position of the South Yorkshire collieries 
during the greater part of the year would have been 
an unenviable one. The coastwise exports for the 
month reached 20,336 tons, an increase of nearly § 


d|per cent., but the tonnage for the 10 months just 


concluded shows a decrease of 24 per cent., the figures 
being 174,439 tons, against 178,872 last year. The 
exports to foreign countries decreased last month by 2 per 
cent., those for the 10 months show an increase of 9 par 
cent. Ths export of coal from Svouth Yorkshire to 
Russia for the 10 months amounted to 222.360 tons, an 
increase of 224 per cent. on the corresponding period of 
1895, or 41,146 tons. The great feature of the returns is 
the extraordinary advance made by Denaby Main. The 
second place is taken by the Monk Bretton Colliery, 
with 14,848 tons, and the third by Aldwarke Main, with 
13,256. The coalowners of the district are well satisfied 
with their Hull coal traffic, which in all probability will 
continue to develop. The closing of the Baltic is likely 
to ke earlier this year than last, and the condition of ths 
returns tends to prove that no effort has been spared on 
the part of consumers in Russia and other Continental 
countries to secure a good supply of coal. 


Practical Steclmaking.—The Sheffield Technical School 
has inaugurated a series of lectures, and the first of a 
course on “The Properties of Steel” was given on 
wang agg, 2 Professor Arnold. The chair was occupied 
by Mr. W. H. Ellis, of John Brown and Co., Limited, 
who expressed regret that so many of the young men who 
were serving as apprentices in the works in and around 
Brightside were absent. He remarked that in the cours3 
of a recent visit to Germany he formed a stronger opinion 
than he held before of the excellent manner in which our 
principal competitors blended theory and practice. If 
the English were to hold their position as the leaders of 
the steel industry of the world, they must do more in the 
direction of introducing theory with practical work. 


Cutlery and Hardware Exports.—The value of the hard- 
ware and cutlery goods exported from Great Britain 
during October was 17,8792, in excess of that of the corre- 
sponding month of 1895, the figures being respectively 
199,045. and 181,166/. During the 10 months just ended, 
goods to the value of 1,748,103/. have been exported, as 
against 1,522,603/. in the firsp 10 months of 1895, an 
increase of 225,500. So far as cutlery is concerned, the 
American Presidential elections have exercised a deterrent 
effect upon business. The principal increasing markets 
during the 10 months have been: Germany, 103,075l., 
against 88,9727. in 1895; British possessions in South 
Africa, 152,308/ , against 122,825/. ; Australasia, 306,621/., 
against 221,404/.; British North America, 53,163/., 
against 46,3791. The foreign markets alone show a falling 
off, the United States (from 156,369/. in 1895 to 139,829/. 
this year) being the most important. This section of the 
Board of Trade returns is a forcible illustration of the 
saying, ‘‘ Trade follows the flag.” 


Iron and Steel.—The satisfactory situation both in 
marine and railway material reported for the last few 
weeks continues, although orders during last week have 
not been quite so plentiful. A slight halt is, however, 
desirable from time to time, to enable makers to deal with 
orders in hand. The result of the Presidential election 
in America being in accordance with the wishes of the 
majority of commercial men in the Yorkshire district, 
notwithstanding Mr. McKinley’s adverse fiscal views, the 
hope is strengthened that the present trade demand will 
continue for some considerable time. As the American 
houses are not, as a rule, overstocked with Sheffield 
goods, anticipations of a speedy improvement are 
likely to be verified. Cutlery is already taxed up to 
its full bearing capacity, and any further increase 
of duty would have a tendency to prohibit success 
ful trading. There is a large amount of war material 
in course of manufacture in the Sheffield district, and in 
the projectile departments, more espacially, the workmen 
are a to have full employment for several: months. 
Some orders for heavy marine shafting for the new battle- 
ships and cruisers have come into the district, and have 
strengthened the market. Although the demand for 
hydraulic machinery is not up to the level of that which 
prevailed in the early part of the year, there is still more 
than the average amount of business in the workshops. 
Quotations for raw and finished material are unchanged, 
but, if anything, — are firmer. Hematites still realise 
from 543. to 583. 6d.; Bessemer billets of special carbons, 
5l. 123. 6d. to 62.; bar iron, 5/. 10s. to 6/.; Siemens- 
Martin steel of average quality, 7.103. per ton ; Lincoln- 
shire and Derbyshire forge and pig iron, unchanged. 
There is a brisk business in all kinds of wire. 


The Coal Trade.—Prospects of successful trading are 
still improving, consequent upon the severe weather 
which set in towards the end of last week. The increase 
of 144 per cent. on the tonnage forwarded to Hull is a 
satisfactory feature of the situation, and, as the weight of 
coal taken by London is much greater than before, the 
market has been strengthened to an extent that was nob 
thought possible a short time ago, The stocks of house 
coal at the collieries are being reduced, and this branch 
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i has so far im 1b a 
mel 6d. per ton. Gas coal finds a steadily increas- 
ip sale, and manufacturers’ sorts move off readily at 
He A prices. Coke for common foundry purposes realises 
improved prices. Quotations : Silkstone from 7s. to 8a. 
for ordinary, best 83. 6d. to 93. 6d.; Barnsley house, 
gs, 6d. to 93. Gd. ; steam coal, 63. 6d. to 7s. 9d. ; gas coal, 
63. to 78. 5 manufacturers’ sorts from 43. to 5s. 6d. per 


ton ; coke from 83. 6d. to 12s, 6d. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, the market was very 
cheerful, and business was brisk. Buyers were rather 
more anxious to do business than sellers, and particularly 
was this the case with regard to forward delivery, but the 
amount of business actually transacted for delivery ahead 
was not very large, owing to sellers holding out for 
high rates. A hopeful viewof the future was gene- 
mall taken. In the early part of the day a good 
deal of No. 3 g.m.b. Cleveland pig iron was sold at 
40s, for prompt f.0.b. delivery, at which figure there were 
plenty of buyers. Later on 403. 3d. was realised, and 
sellers, as a rule, would not quote below that figure. Up 
to 40s. 6d. was mentioned for named brands, and as much 
as 42s. 6d. was quoted for No. 3 delivered over the first 
half of next year. Other qualities were firm. No. 1 
Cleveland was quoted 41s. 6d. to 41s. 9d., No. 4 
foundry 393. 3d., and grey forge 388, for 
prompt delivery. Middlesbrough warrants opened at 
403, 24d., and closed 40s, 4d. cash buyers. East coast 
hematite pig-iron was in fairly good request, but con- 
sidering cost of production it was cheaper than it should 
be. About 48s. 6d. was the quotation for early delivery 
of Nos. 1, 2, and 3, Foreign ore was firm, dealers therein 
being by no means disposed to reduce quotations. Rubio 
was quoted 15s, ex-ship Tees ; but buyers, asa rule, would 
nob listen to such a price. To-day there was practi- 
cally no change in the market, the only alteration 
being in Middlesbrough warrants, which eased to 402. 3d. 
cash buyers. The general condition of the northern iron 
trade is undoubtedly very satisfactory. A very large 
volume of trade is going on, and, contrary to what is 
generally the case in an improving market, there is 
almost an entire absence of speculative business. Nearly 
all the business doing is legitimate. Prices are not 
bouncing up at any great rate, but they are moving 
steadily in the right direction, and that is much more 
satisfactory than to see them sent up by leaps and bounds 
by wild speculation. 


Manufactured Iron and Steel.—In all departments of 
the manufactured iroa and steel trades there is great 
activity, and quotations, though they move only slowly, 
have a decided upward tendency. For steel shipbuilding 
material particularly a very good demand is reported. 
Ths following are the market quotations, but some pro- 
ducers ask rather more: Common iron bars, 51. 5s.; besb 
bars, 5/. 10s ; iron ship plates, 5/. 5s.; steel ship-plates, 
5l. 10s. to 51. 12s. 6d.; steel boiler-plates, 61. 10s.; iron 
ship-angles, 5. 23. 6d.; steel ship-angles, 5/. 7s. 6d.; and 
heavy sections of steel rails fully 47. 10s.—all less the cus- 
tomary 2} per cent. discount, except rails, which are neb 
cath a works, 


The Coal and Coke Trade.—Fuel is steady. 
coal is stronger, and quotations for next year are rather 
higher. Gas coal is somewhat stiffer. After a long run 
of somewhat poor prices a favourable move is at last bein 
made in manufacturing coal. Coke is in demand, 
| emg vag for local consumption. Considerable sales 

ave been made at 13s. 6d. for average blast-furnace 
qualities delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—A slight improvement has been noted in the 
steam coal trade, the demand having increased. The best 
steam coal has been making 93. 9d. to 10s. per ton, while 
secondary qualities have brought 93. to 93. 6d. per ton. 
Household coal has been in good demand’; No. 3 Rhondda 
large has been quoted at 10s. to 10s. 3d. ~~ ton. Patent 
fuel has been moderately active. Coke has continued in 
good demand ; foundry qualities have made 17s. 3d. to 
17s. 6d. per ton, and furnace ditto, 153. 6d. to 16s, 6d. 
per ton, free on board.. There has been an active 
inquiry for iron ore; Rubio has made 14s. to 14s. 3d. 
per ton. The manufactured iron and steel trades have 
exhibited & good tone, the demand for steel rails and 
sleepers having been well maintained. 


Mr. Wolfe Barry in Bristol.—Mr. J. Wolfe Barry, 
President of the Institution of Civil Engineers, delivered 
an address on Wednesday to the students connected with 
the engineering branch of the Bristol University College. 
Mr, Barry took occasion to refer to his recent report on 
the possibilities of Bristol as a port; and his remarks 
Were received with signs of approval when he said that 
the present — for the Sechiontion of the Avon was 
small, and nov likely to become sufficiently pressing to 
justify the expenditure which a work of such unusual 
magnitude would involve. As an engineering enterprise 
the difficulties were not insuperable ; and, of course, he 
would naturally have liked to be associated with such a 
Hhasnificent undertaking. But he was fain to confess 
that it would be only magnificent ; it was nob possible to 


justify it on any other ground. 


. The Cornish Coast.—With a view to still further open- 
ing up the Cornish coast, the Great Western Ralleay 


| 
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roved as to warrant a further Company has decided to construct a line from Newquay 


through Agnes and Perresforth to Truro. To out 
this scheme a portion of the Cornwall Mineral Railway 


' will be utilised, and only about 13 miles of new construc- 


tion will be necessary. ‘The cost will be 135,000/. 
Bristol Docks.—The ratepayers of Bristol have decided 


ona poll to promote a Bill in Parliament for a dock} 


scheme which will involve an outlay of 100,0002. It pro- 
vides for the construction of a railway to connect the har- 
bour railway with the Portishead branch of the Great 
Western by means of a swing bridge across the Avon, 
while another line is proposed to connect with cattle pens 
at Cumberland basin. 


Swansea.—The import trade at Swansea for October 
amounted to 62,841 tons, as compared with 53,596 tons 
in the corresponding month of last year, making a total 
to October 31 of 581,017 tons, as against 496,515 tons in 
the firap 10 months of 1895. The exports in Ooto 
amounted to 213,668 tons, against 203,943 tons in October, 
1895, the total shipments to October 31 being 1,930,208 
tons, as compared with 1,980,318 tons in the 10 months 
of 1895. The bulk of the increase occurred in , coke, 
and patent fuel shipments, while there was a falling off 
of over 5000 tons in tinplates. 





MISCELLANEA. 

Tuer two new docks at Portsmouth, which are the 
largest works of the kind at any of the Royal Dock- 
yards, = be handed over to the Government in about 
six weeks, 


The first meeting of the new session of the Hull and 
District Institute of oe and Naval Architects was 
held on Monday last, when the president, Mr. R. Pawley, 
delivered his inaugural address, dealing mainly with rail- 
road construction. 


The traffic receipts for the week ending November 1 on 
83 of the principal lines of the United Kingdom amounted 
to 1,611,445/., which was earned on 18,8794 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,557,273/., with 18,740} miles open. There 
was thus an increase of 54,1727. in the receipts, and an 
increase of 139} in the mileage. 


The Terrible, cruiser, Captain W. H. Fawkes, which is 
to resume her steam trials next week, was taken under 
the sheers ab Portsmouth on Wednesday to have her 
funnels lengthened 10 ft. The Powerful is to be similarly 
treated, and both vessels are having their funnel casings 
lagged with silicate of cotton to prevent the overheating 
that was experienced on the last trial of the Powerful. 


In consequence of the recent explosion on board the 
telegraph ship Scotia, the attention of the Admiralty has 
been directed to the danger which may result from the 
storing of anti-fouling composition in vessels belonging 
to the Navy. An order has consequently been issued 
that no material of this nature is to be carried in future, 
while vessels which have it on board now are immediately 
to land it if they are near a dockyard port, or if not they 
are to throw it overboard. 


The Board of Trade Returns for October, and the 10 
months ended October 31, were issued on Saturday, and, 
with a slight falling off in the total of British and Irish 
exports and a continued fall in the value of foreign and 
colonial merchandise exported, the value of goods im- 
rted shows a considerable increase. The value of our 
imports in the month amounted to 39,576,290/., against 
36,859,8687. in 1895, and 35,668,385/. in 1894, being 7.4 per 
cent. more than in 1895 and 11 per cent. more than in 
1894; and in the 10 months to 355,926,7611., against 
340,752,582/. in 1895 and 340,279,975/. in 1894—an increase 
of 4.5 per cent. and 4.6 per cent. respectively. Of foreign 
and colonial merchandise exported in the month the value 
was 4,759,026/., against 5,460,404/. in 1895 and 5,831,638/. 
in 1894, being 12.8 per cent. less than in 1895 and 18.4 per 
less than in 1894; and in the 10 months 46,473,302/., 
against 50,579,247/. in 1895 and 48,713,297/. in 1894, a de- 
crease of 8 1 per cent. and 4.6 per cent. respectively. The 
value of British and Irish produce and manufactures ex- 
ported in the month was 20,654,997/,, against 20,828,866/. 
in 1895 and 19,147,996/. in 1894, page 3 0.8 per cent. less 
than in 1895, but 7.8 per cent. more than in 1894; and in 
the 10 months 201,091,150/., against 187,449,303 in 1895 
and 180,610,567/. in 1894, an increase of 7.3 per cent. and 
11.3 per cent. respectively. 


On Saturday last the Prince’s Skating Club opened 
their new artificial ice rink at Knightsbridge, which has 
a good surface of 10,000 square feet, being 200 ft. long 
and 50 ft. broad. The ice is about 14 in. thick above the 
refrigerating coils, and these coils are formed by about 
six miles of 1}-in. piping laid horizontally and divided 
into 38 batteries, through which the brine cooled by the 
ammonia compression system is circulated. The refri- 
gerating plant, which, to save annoyance to the neigh- 
bourhood, is quite noiseless, was supplied by Messre, 
Easton, Anderson. and Iden, of London, and M. 
Stoppani, of the Pole Nord, Paris, was consulting engi- 
neer. The plant consists of three Babcock and Wilcox 
boilers supplying steam at 100 lb. pressure to a 150 horse- 
power compound inverted engine, at one end of the crank- 
shaft of which is coupled the connecting-rod of a hori- 
zontal compressor, and a pair of small centrifugal pumps 
driven by elts from the main engine convey the cooled 
brine at the rate of some 400 gallons per minute from the 
refrigerating tanks to the coils under the ice. The plant 
is in duplicate, and arrangements are being carried out to 
use the reserve power for making block ice and for cold 
storage purposes. The rink and club rooms are electric- 
ally lighted, the current bein 2 
driven off the main engine, The secretary and engineer 


to the club, under whose superintendence the work has 
been carried out is Mr. Nightingale. 


An interesting piece of rapid structaral engineering 
work was accomplished on the Great Eastern Railwa 
system during the early hours of last Sunday. The rail- 
way bridge over the River Ouse, on the London and 
orwich main line near Ely, was completely removed, 
and a new wrought-iron bridge of one span, of some 300 
tons deadweight and 130 ft. long, erected in its place. 
The night was extremely dark, and the work was ren- 
dered somewhat difficult by the peep high wind and 
heavy gusts of rain. About 1.30 a.m. operations were 
begun by removing the rails and upper cross-timbers. 
Half an hour later the first of the iron girders, which 
numbered 20 in all, and weighed about 6 tons each, was 
lifted out by powerful steam cranes and shunted on to 
trucks. The work was completed by 7.30 a.m. Prepara- 


ber | tions were now made for placing the new bridge, which 


had been previously erected on staging alongside the old 
bridge, into position. This was effected by slowly haul- 
ing the entire structure by means of powerful winches 
fixed on both river banks. The bridge itself rested on 
trolleys running on rails laid along the abutments. The 
next business was to relieve the trolleys of their 300 tons 
of deadweight, and to lower the bridge by powerful 
hydraulic jacks on to its permanent supports. is done, 
rails were laid, the permanent way was made good, and 
the main line connection completely restored, with a 
delay to only one train of the ordinary Sunday service. 
The operations were carried out, under the direction of 
Mr. John Wilson, chief engineer of the line, by Messrs, 
Head, Wrightson, and Co. 





Lieut Rattways ror THE Lake District.—A project 
has been pengee forward for another —_ railway in the 
lake district. Those who are promoting the Haverthwaite. 
Hawkshead, and Ambleside scheme, by way of Rushland 
Valley, are meeting with encouragement, and there is a 
desire on the part of landowners and others in the 
southern portion of the lake country to have the district 
further opened out for tourist and trading purposes. The 
latest pro) is to run a line from Coniston, by the side 
of Long Oragg, up Yewdale Valley, through Tilber- 
thwaite slate on and then by Colwith to Skelwith 
where it would join the proposed Haverthwaite and 
Ambleside line. 





POLLUTION OF THE TRENT.—A meeting of a body 
known locally as the Trent Pollution Committee was 
held at Nottingham last Friday evening. A resolution 
was adopted to the effect that, in the opinion of the com- 
mittee, nosystem —— of the sewage of Nottingham 
would be satisfactory until all direct communications be- 
tween the raw sewage carriers and the Trent were abolished, 
and until a receiver of suspicious storm water was con- 
structed, so as to deprive such water of its rankest irritants 
before — the river. It appears that fish have been 
destroyed lately in the Trent in consequence of an accumu- 
lation of ——- matter in the sewage drains during 
periods of drought early in the summer, and the flushing 
of the poisonous matter into the river on the first succeed- 
ing rainstorm. 

Tue INSTITUTION OF JUNIOR ENGINEERS.—The in- 
augural meeting of this Institution’s sixteenth session was 
held on Friday evening, November 6, at the Westmins- 
ter Palace Hotel, the chair being taken by the retiring 

resident, Mr. A. Denny, M.I.N.A., of Dumbarton, 

he preliminary business included the announcement of 
the admission of 28 new members, the presentation of the 
Institution premium to Mr. F. J. Bancroft, of Hull, for 
his oe on “The Stability of Tall Chimneys ;” and a 
cordial vote of thanks to Mr. Denny for his services as 
President, which was proposed by Mr. H. B. yorlee, 
chairman of the Institution, and seconded by Mr. E. 
Berry. Mr. Denny then introduced the President elect, 
Mr. A. R. Binnie, M. Inst, C.E., who proceeded to 
deliver his presidential address. On the motion of the 
vice-chairman of the Institution, Mr. Basil H. Joy, 
seconded by Mr. Ernest King, a hearty vote of thanks 
was passed to Mr. Binnie for his interesting address, and 
the proceedings terminated with the announcement of 
the ensuing meeting on Friday, December 4, when a 
paper would be read on “‘ Electric Central Station Work- 
ing” by Mr. P. W. McDougall, A.I.E.E,, of Deptford. 


PERSONAL.—The business of George Richards and 
Co., Limited, Atlantic Works, Broadheath, near Man- 
chester, manufacturers of machine tools, wood-working; 
machinery, pulleys and line-shaft fittings, which was 
advertised for sale some time since as a going concern, 
has recently been sold by private treaty, and will 
shortly change hands. The business will be carried 
on as heretofore under the name of George Richards 
and Co., Limited, who will continue the manufacture 
of the well-known specialities of the firm.—The South- 
gate Engineering Company, Limited, of New South- 
gate, Middlesex, have undertaken a contract with the 
London County Council to supply the pipes and stag- 
ings for the Crossness Outfell Precipitation Works.— 
The Colliery and General Contracts Company have 
ordered for their sinking near Dover two tinking mp4, 
each capable of omni 20,000 gallons per hour 300 ft. high 
in one lift. Messrs. Joseph Evans and Sons, of Culwell 
Works, Wolverhampton, are supplying these pumps.—Mr. 
Thomas Matthews, who completed his fiftieth year of 
service in the North London way Company on Mon- 
day last, was presented with an album and service of plate 








generated by dynamos | 


in commemoration of the event. The presentation was 
made by Colonel Bolland Newton, the general manager 
of the company. 
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MACHINE FOR THE MANUFACTURE OF EXPANDED METAL. 


(For Description, see Page 605.) 
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DgatH.—At Malta, on the 4th instant, aged 25, of typhoid fever, 
Charles E. Douglas, R.N., assistant engineer H.M.S. Camperdown, 
elder son of Mr. Cnarles P. Douglas, Darlington. 
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NOTICES OF MEETINGS. 


Tue INsTITUTION OF Civ1L ENGINEERS.—Tuesday, November 17, 
at 8 p.m., papers to be further discussed : 1. ‘‘ The Tower Bridge: 
Superstructure,” by Mr. G. Cruttwell, M. Inst. C.E. 2. ‘* The 
Machinery of the Tower Bridge,” by Mr. Sam, G. Homfray, 
M. Inst. U.E. 

Roya METEOROLOGICAL £ociETY.—Wednesday, the 18th instant, 
at the Institution of Civil Engineers, at 7.30 p.m., the followin 
papers will be read: ‘‘ Report on the International Meteorologi 
Conference at Paris, September, 1896,” by Mr. William Ellis, 
F.R.S. ‘‘Hoze, Fog, and Visibility,” by the Hon. F. A. Rollo 
Russell, M.A., F.R. Met, Soc. 

Tue INSTITUTION OF MINING AND METALLURGY.—Wednesday, No- 
vember 18, in the Lecture Theatre of the Geologics] Museum, 
Jermyn street, S.W., at eight o’clock. when the following paper 
will be read and disscussed : ‘‘Some Economic. Features in Con- 
nection with Miniog on the Witwatersrand Goldfields,” by Mr. 
Edgar P. Rathbone, M. Inst. M.M. (late Inspector of Mints, 
Witwatersrand). 

Society or Arts —Wednesday, November 18, at 8 p.m. Open- 
ing address of the 143rd session, ‘* On the Arts, Manufactures, and 
Commerce of India,” by Major-Gereral Sir Owen Tudor Burne, 
K.C.S.I., C.1.E., chairman of the Council. 
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INDUSTRIAL PROSPECTS IN OHINA. 

THE recent telegraphic news which has come 
regarding the signing and ratification of the com- 
mercial treaty between China and Japan affects in 
a very serious manner the prospects of industrial 
development in China, and at first sight seems to 
show that China has won a diplomatic victory over 
Japan. ClauseIV., Article VI., of the Shimonoseki 
Treaty runs as follows: ‘‘ Japanese subjects shall be 
allowed to freely carry on manufacturing industry 
at the several open ports of China, and shall be per- 
mitted to import machinery without paying any 
duty beyond the specified import duty. All 
articles manufactured in China by Japanese sub- 
jects shall be on exactly the same footing as similar 
articles imported by them, and shall enjoy all 
immunities and privileges given to imported 
goods in respect to transit duty, inland taxation, 
dues, and charges and warehousing in the interior.” 
Following upon those stipulations, a commercial 
treaty has been under negotiation between China and 
Japan since the conclusion of the war, and in it we 
gather from the vernacular papers published in 
Tokio that the following were the most im- 
portant points which were being insisted upon 
by the representatives of Japan: 1. That 
Japanese be allowed to travel freely in the in- 
terior of China for commercial purposes. 2. That 
Japanese consuls in China retain jurisdiction over 
Japanese subjects in China in accordance with 
the extra-territorial system. 3. That Japanese 
subjects in China be at liberty to purchase 
and lease land and houses in the open ports 
of China within certain limits. _4. That Japanese 
subjects be at liberty to manufacture goods and 
to trade freely at the open ports of China, the 
taxation on such undertakings to be governed 
entirely by the Shimoneseki Treaty. 5. Customs 
duty payable by Japanese to be regulated by 
the most -favoured-nation clause. Transit duty 
on imported goods to be fixed at one-half the 
import duty, and no. other inland tax to be 
demanded. On goods free of import duty only 
24 per cent. ad valorem shall be paid for the issue 
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The fight took place over the right to import 
,machinery, in which the officials were clearly in 








the wrong, but, even if forced to give way on 
that, as, indeed, they practically were, they 
would have found ways and means to frustrate the 
successful working of foreign-owned industrial 
undertakings. The war with Japan, for a time, 
stopped the discussion. If China had been vic- 
torious, the claims of the foreigners wou'd almost 
certainly have been refused. Japan, however, 
carried everything before her, and, as we have 
stated, a clause was inserted in the Japanese treaty 
expressly conceding the right to import machinery 
and establish manufactures at all or any of the open 
ports, and, further, granting the same immunity 
from taxation as is secured toforeign imported goods. 
Some differences of opinion existed as to the mean- 
ing and scope of the stipulations, but after some dis- 
cussion, these, for the most part, disappeared, and the 
Japanese were hailed as the deliverers of China 
from official thraldom, for under the most favoured 
nation clause all foreign powers could claim the 
same rights as the Japanese. Immediately there 
was a boom in all kinds of industrial undertakings. 
Among others, half a dozen foreiga joint-stock 
spinning and weaving companies were in the field. 
Four were successfully floated, three British and 
one German, and mills to run about 40,000 spindles 
each are now in course of erection, and will be 
ready to commence operations before the end of 
the year. 

Two Japanese spinning companies and some 
other Japanese undertakings were proposed, but 
their projectors have held back, probably till they 
learned the result of the negotiations for the new 
treaty. So far as can be gathered from the infor- 
mation which has come to hand, their caution was 
fully justified, for Japan seems to have yielded on 
the most important point—namely, the imposition 
of duties on manufactures, and to have surrendered 
the most important clause of the Shimonoseki 
Treaty. If this be so, it will be a most important 
matter for those foreign companies which have 
invested their capital in mills and other under- 
takings, and the result explains the hesitation of 
the Japanese capitalists who were proposing to 
follow on the same lines. From discussions which 
have recently been taking place in the native 
papers in Japan, we would not be surprised to 
learn that the move has been taken not merely 
in the interests of China, but also in those of 
Japan. It was beginning to dawn upon the 
Japanese that the opening up of China to foreign 
enterprise might not be to the advantage of Japan, 
as the competition in the markets of the Far East 
would be much increased, and the Japanese would 
obtain a smaller share than if they were able to 
constitute themselves the Britons in the East, and 
make their country the workshop of China. What 
seems to be a diplomatic victory to China may, 
therefore, after all, be another victory to Japan. 

As we have on other occasions pointed out, the 
industrial development of China assumes different 
aspects according to the point of view from which 
we considerit. In Britain the parties most directly 
interested are the makers of machines and the 
manufacturers of textile and other goods. The 
former may for a time enjoy a most lucrative busi- 
ness, but every machine they send to China helps 
to make the competition more and more severe. 
After all, however, the matter must be allowed to 
settle itself by the free action of economic and 
industrial forces, and not by any system which 
attempts to guard the interests of any particular 
class of the community. Speaking of the probable 
development of the cotton industry in China, Mr. 
Jamieson, the British Consul at Shanghai, in his 
last report, points out that it seems certain that 
before long there will be considerable shifting of 
the existing lines of trade between China and 
England. It by no means follows, he thinks, that 
British trade as a whole will be asufferer. On the 
contrary, it may be even a gainer. All our experi- 
ence shows that China has been a good customer up 
to the full extent of her means, as she takes 
value in goods for everything she. sells. The 
manufacture of her own yarn and commoner 
cloth will set free a present annual payment of, 
say, 2,000,000/. to 3,000,000/. . She will want to 
spend this in something, no doubt ; what particular 
form it willtake remains to be seen, but doubtless 
Lancashire will have a share in supplying her with 
an increased quantity of the finer cloths. Just as 
India continues a good customer, notwithstanding 
the Bombay mills, so, no doubt, will China, lon 
after she has learnt to make her own yarns, and a 
the better probably for the increased wealth which 
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the new industries will bring to the labourers of 
China, 

It is of the utmost importance, therefore, that 
these industries should have freedom to develop. 
They are not likely to have this if the information 
which has come about the Chino-Japan treaty is 
correct. At the present juncture, when the Cham- 
bers of Commerce throughout the country are con- 
sidering the questions relating to the tariff which 
were started by Li Hung Chang, they have it in 
their power to use their influence to cause a 
reform of the old system of the internal taxation of 
China. That reform, we believe, as we have 
already indicated, to be absolutely necessary, and 
the new aspect which has been given to the subject 
by the Chino-Japan treaty, demands most serious 
attention. 





A RAILWAY MUSEUM. 


THERE is a movement afoot, or, at any rate, in 
the air, for the formation of a museum illustrative 
of all matters connected with railways. There are 
in this country an immense number of objects 
dating from the earliest inception of railways, and 
many more showing the progressive development 
towards the present condition of the great network 
which covers the country. These are mainly in 
private hands, or in the keeping of individual 
railway companies, and are, therefore, of compara- 
tively little benefit to the engineering profession or 
tothe public. Further, many of the private collec- 
tions run great risk of destruction at the deaths of 
their present owners. There is no recognised 
market for railway curios; it is not possible to 
send them to Christie’s with the assurance that 
they will fall into good keeping, and that the desti- 
nation of each piece will be recorded. It is more 
likely that their end will be the scrap-heap and the 
paper mill, save in the few exceptional cases in 
which heirs or executors share the feelings and 
sympathies of the collector. Unfortunately this 
seldom happens. We constantly see stores of pic- 
tures, china, and books, which have taken a lifetime 
and a fortune to amass, dispersed under the hammer, 
and it is certain that collections having little or no 
money value will receive even scantier consideration. 
We are on the eve of a time when there will be no 
man living to tell us of the early days of railways, 
and if we neglect to gather up the material evidence, 
much of the records of one of the most momentous 
changes in the condition of humanity will be en- 
tirely lost. 

The proposal to collect all the relics of the early 
railway age meets, generally, with the approval of 
the railway companies. Many of them have large 
amounts of material of the greatest interest, and 
take considerable pride in them. But it needs no 
argument to show that such property is rather an 
incubus to a trading corporation, and that, in spite 
of the best intentions, it is likely to suffer in their 
hands. The heads of departments have no time to 
look after it, and must leave it to subordinates, 
who often do not fully realise its value and 
importance. It is scarcely feasible to appoint 
a curator to guard it, and without such an official 
there is no guarantee that sufficient vigilance will 
be exercised. Even if the companies provide space, 
money, and care, the documents and appliances in 
their keeping are, in a sense, buried and lost for 
all useful purposes. A man must be very greatly 
in earnest before he will make a journey to Swindon, 
Derby, Doncaster, or Crewe, and apply for leave to 
inspect the drawings of early locomotives. We do 
not suggest that he would not receive perfectly 
courteous treatment, but unless he came provided 
with ample letters of introduction, he would pro- 
bably find the preliminary processes of explaining 
the object of his visit, and finding his way to the 
locomotive superintendent, a fairly formidable 
task. In any case he must feel himself to be an 
uninvited visitor, whose presence gives rise to 
trouble, and, therefore, he wovld curtail his investi- 
gations as far as possible. Ina public museum his 
case would be entirely different, and he could 
pursue his study with the consciousness that he 
was not, in any sense, an intruder. 

We do not go the length of asserting that all 
private persons and public corporations who are in 
possession of documents and objects illustrating 
the early days of railways, are desirous immediately 
of parting with them. But we know that a fair 
number of them are, provided they can have the 
assurance that they will be properly preserved, 





soon follow their example. Of the desirability of 
forming a railway museum there can be no doubt. 
When the history of the nineteenth century comes 
to be written, no single factor in its extraordinary 
development will be found more potent than the 
railway, and unless immediate steps be taken, of 
none will there be less authentic information. Our 
correspondence columns have lately shown that 
already great doubt exists as to exceedingly simple 
matters of fact in relation to the early locomotives, 
although there are still men living who were in 
adult life at the time when the matters in dispute 
were enacted. Every year will reduce the amount 
of available evidence, unless steps be taken to 
preserve it, and it is quite conceivable that 
50 years hence little will be left. Certain it is 
that the early railway men are becoming very 
few, and that their testimony cannot be counted 
on for very long to endorse, or otherwise, any 
doubtful relics. 

We are, therefore, at a critical period in the 
history of railways, and if we allow it to pass, the 
engineering profession and the world at large will 
suffer a loss which can never be repaired. As to 
the desirability of such a museum, we imagine 
there cannot be two opinions, except among people 
whose ideas never stray beyond the mill-horse round 
in which they spend their lives. There is no study 
more seductive than tracing the development of 
civilisation, either ancient or modern. As regards 
the former, the materials are often scanty, and the 
record is broken time and again by blanks which 
can never be filled. What endless speculation 
there has been as to the method of building the 
pyramids and erecting the great pylons of Egypt, 
and how many men have devoted years to the 
elucidation of such questions ! And yet, apart from 
their age, they do not possess a fraction of the 
interest appertaining to the introduction of rail- 
ways, either considered as engineering works or 
regarded as expressions of the development of 
human activity and intellect. With many of us 
familiarity has blunted our appreciation of the 
great forces among which we live, but we 
have only to imagine ourselves carried forward 
a century, to realise with what interest we should 
contemplate the conditions among which we now 
move. Only this week the Lord Mayor’s proces- 
sion contained a coach filled with passengers dressed 
in the style prevailing a few decades ago, and the 
sight of it raised enthusiasm all along the route. 
Next to the question of whither we are all going, 
there is nothing so interesting as the past from 
which we and the race came. This is particularly 
true as regards those crises at which human progress 
made a sudden advance, and of all such the begin- 
ning of the railway age was the most important and 
far-reaching in its effects. George Stephenson 
used to say, ‘‘If the country will make the rail- 
ways, the railways will make the country,” and 
in a most literal sense this country, as we know 
it, is the creation of the railways. To allow the 
relics and records of their inception and de- 
velopment to perish of neglect and decay is to 
show ourselves insensible to some of the most 
important and far-reaching events in our history as 
a nation. 

Museums, unfortunately, require money for their 
construction and maintenance, and do not bring in 
any directreturns. Whence is the money to come 
for a railway museum? Two sources naturally 
suggest themselves—the Government and the 
companies. Generally speaking, it is a forlorn hope 
to apply to the Treasury for funds for such an 
object, but there are circumstances in this case 
which might modify their usual zeal for economy. 
Already they have the nucleus of a railway museum 
at South Kensington, and in it there are some ex- 
ceedingly valuable objects, such as the two famous 
locomotives ‘‘ Puffing Billy ” and the ‘‘ Rocket.” 
In addition there is a complete staff, so that 
no great increase in the annual grant would 
be required. We do not know if there is space 
available, but this has always been found when it 
was required, and probably it could be in this case. 
Very strong arguments could be adduced for the 
Government undertaking the work. The railway 
companies are taxed directly, and pay a consider- 
able sum into the Exchequer, while the influence 
they wield is enormous. There are large numbers 
of directors in Parliament, and probably more than 
half the members of both Houses are shareholders 
in the various companies. The capital invested in 
railways is gigantic, and both by way of direct 
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large sums annually to the Government. If the 
matter were taken up with the zeal it ought to be, 
it would be quite impossible for the Chancellor of 
the Exchequer to resist the appeal. 

The other alternative is i the companies to 
undertake the matter themselves, and to this our 
predilections incline. The expense would be ab- 
solutely unfelt among them, and we should have the 
assurance that the affair would be carried through 
with thoroughness and great business ability. If 
the London and North-Western Railway Company 
could be induced to take the initiative, as it is fitting 
from its wealth and position that it should do, all 
the rest would follow quite easily. A museum in 
the neighbourhood of Euston Station and of the 
Clearing House, controlled by a committee of 
general managers and locomotive superintendents, 
might be made of immense service and utility. It 
would rapidly become a centre to which all interested 
in railway matters would apply for information and 
guidance, and instead of wearing the deadly-dull 
South Kensington aspect, it would be redolent of 
life and activity. Our view is that a railway 
museum should not only be an institution in 
which a man of antiquarian instincts could 
study the records of the past, but that it should 
be a living force which no railway man could 
afford to ignore. It should be an educational esta- 
blishment containing all that is known regarding 
the matériel and working of railways, and within 
its walls should be available all the knowledge that 
can be crystallised in.concrete form, or put upon 
paper. Itshould contain a library in which would be 
gathered not only the volumes, bearing on the sub- 
ject, which appeared in the early part of the cen- 
tury, but also those of the present day, from all 
parts of the world. Technical journals, the pro- 
ceedings of technical societies, Government reports, 
and manufacturers’ catalogues should also have a 
place there, in addition to volumes bearing on 
social and industrial problems. Engineering matters 
would naturally bulk largely, but by no means to 
the exclusion of allothers. The economic aspect of 
railway affairs would occupy much space and atten- 
tion, and would attract large numbers of visitors. 
In a museum and library such as we are imagining 
there might be found side by side, and deep in study, 
the draughtsman intent on locomotive design, the 
ambitious clerk preparing himself for a position 
at the right hand of the general manager of his line, 
the Parliamentary agent studying traffic returns, 
the trader comparing English and foreign charges, 
and the barrister looking up cases on railway law. 
The building would be a memorial to railway science, 
not merely as exemplified in rolling stock and per- 
manent way, but also in the wider economic aspect. 
It would unite all classes of railway men in a 
common bond, and be a centre in which rivalries 
and animosities would be hushed. 

A museum under the charge of the great railway 
companies would acquire almost immediately a great 
part of the objects in the hands of collectors. 
There would be the certainty that the relics would 
be understood, and would be rated at their true 
value. At South Kensington this might not always 
obtain. For instance, it is conceivable that an 
official there would not be able to see anything but 
cast iron in an early example of the pot sleeper, 
and would consign it to a lumber heap in the cellar. 
The only advantage in a Government museum 
would be in its permanency, but we do not 
think that this would amount to much. The 
value of railway debentures is so near to that of 
consols as to show that the financial world con- 
siders that they rest on almost as firm a basis as 
the British Government. We may safely assume 
that if the companies assume the responsibility of 
creating a museum, they will never abandon it. In 
all other respects they would be more efficient 
curators than a Government department, and we 
trust that urgent pressure will be brought to bear 
upon them to induce them to undertake the work. 
They are not, we believe, disinclined to do it, but 
from their constitution they need some outside 
stimulus to make them act, and to justify them in 
doing so. We trust that all persons who are inte- 
rested in railway history, and their name is legion, 
will exert themselves to push forward this question 
of amuseum. The time is ripe—more than ripe— 
for it; indeed, if there be any long delay many 
valuable articles and documents will be lost. What 
is needed is combined movement steadily pursued 
for atime. Success, either with the Government 
or the companies, is practically certain if a few 
men of energy and tact will head the movement, 
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There is plenty of interest and sympathy in 
existence to form the motive power ; it only needs 


directing. 





LONDON WATER SUPPLY. 

Tue water supply of the metropolis is again to 
the fore; letters are being written to the papers 
by eminent authorities, and the London County 
Council is again moving. Towards the commence- 
ment of the year* we expressed a hope that 
‘‘ within reasonable limits of time” the London 
water question would be settled. That hope was 
based on the prospects of the Government Bill in- 
troduced by Lord James of Hereford, but that 
measure was not destined to do what was expected 
fromit. As a measure it was in many respects well 
devised, but its disappearance was less regretted 
because of the preponderating influence on the pro- 

osed Water Board which it would have given to 

the London County Council. In former issuest we 
have very fully expressed our opinion on the ques- 
tion of giving the supply of water in the metro- 
politan district over to the London County Council, 
and events that have since transpired have not 
altered our views. They may be briefly summed 
up in the statement that such a step is undesir- 
able. 

The Government having abandoned their Bill of 
last session, the London County Council have 
entered the field again with legislative proposals. 
Oa July 21 last a resolution was passed that a Bill 
should be prepared for introduction next year for 
the purchase of the eight metropolitan water com- 
panies. The Parliamentary Committee of the 
Council have therefore been considering the terms 
of the Bill, with a view to drawing up definite 
recommendations as to the precise points which 
should be covered in legislating on the matter. It 
was found impossible, however, to meet the views 
of all parties, and a sub-committee of eight way 
therefore appointed to settle the provisions of an 
agreed Bill. The importance attached to this sub- 
committee will be gathered from the fact that the 
chairman, Mr. M‘Kinnon Wood, and vice-chairman 
of the Parliamentary Committee ; Mr. Dickinson, 
the chairman of the Water Committee ; Lord 
Onslow, the chairman of the Council ; Sir Arthur 
Arnold, the vice-chairman; Dr. Collins, and the 
deputy chairman, Mr. Beachcroft, served upon it. 
After nine meetings the sub-committee finally pre- 
pared a report which was ultimately brought for- 
ward at the usual weekly meeting of the Council on 
Tuesday last. We do not propose giving any ex- 
tended abstract of this report, as it is not likely to 
lead to fruitful parliamentary results. It will be 
instructive, however, to briefly touch upon one or 
two of its more prominent features. 

The company is to acquire the property of the 
eight water companies by agreement, or, failing that, 
to purchase compulsorily on arbitration terms. The 
arbitrators are to consider the question of value 
from the point of view alike of the Council and 
also on the understanding that ‘‘it is absolutely 
clear that the arbitrators are not to be precluded 
by any legal objections from entertaining all 
the circumstances which they may think it right to 
take into their consideration.” This, of course, is 

very different proposal to that formerly put for- 
ward by the Council, and its fairness would doubt- 
less do much towards reconciling Parliament to 
accede to handing the water supply over to the 
London County Council were the County of London 
alone in question. It must never be lost sight of, 
however, that ‘‘ water London” covers the whole 
of Middlesex, and large parts of Surrey, Kent, 
Essex, and Hertford. ‘It stretches,” to quote 
Lord James, ‘‘from the borough of Croydon to 
West Ham ; from the centre of London to Rom- 
ford in Essex, as far as Esher in Surrey, as Ware 
in Hertfordshire, and as far into Kent as Cheming.” 
This district includes some 620 square miles, whilst 
the area over which the London County Council 
has jurisdiction is 121 square miles. Out of a 
total population, say, of 53 millions, about 44 
millions are within the County Council area. It 
is well to repeat these figures, although we have 
given them in dealing with the subject on a former 
occasion. It is also well to remind our readers 
that though the population in the County of 
London far outnumbers that of the outlying dis- 
tricts, yet the prospects of increase in the Jatter 


; pvr ENGINNERING, vol, lxi., page 381. 
VOL Ha patties Pages 278, 488, 614, and 787; and 








are practically unlimited, whilst the London area 
is for the most part as thickly populated as it is 
ever likely to be. We know that the ‘‘ outlying 
authorities,” including the County Councils of 
Middlesex, Surrey, and Kent, have strongly opposed 
the handing over of their districts to the London 
County Council, a circumstance at which no one 
can be surprised ; and, indeed, we can only wonder 
how the Spring-gardens Parliament could have the 
‘* cheek” (there is no other word adequate but the 
schoolboy term) to propose such a thing. Demands 
are, however, a trifle moderated now, but it is well 
to bear in mind what a deal of snubbing it has 
taken, both from Parliament and from cognate 
bodies, to bring the London County Council to a 
more reasonable view of its powers and functions. 

The report further proposes that no allowance 
shall be made for compulsory sale except so far as 
the arbitrators may award to meet the cost of re- 
investment. The next point brings us on to the 
debatable ground of the outside areas. The report 
is as follows: ‘‘Subsequently to the purchase by 
the London County Council, and until the rela- 
tions between London and the outside areas in 
regard to management and supply are settled, the 
Council, or the Council in conjunction with the 
Corporation, shall be and continue under the same 
obligation, and shall have the same rights and 
powers with respect to the provision and supply of 
water as the companies were under and had imme- 
diately before the passing of the Act.” 

The next clause provided that in order to settle 
any questions that might arise as to management of 
supply, a special Commission should be appointed, 
with power to prepare a scheme for submission to 
Parliament for approval. 

These last two proposals were taken exception to 
by some members of the parent committee, and, as 
a counter-proposal, it was suggested that the Bill 
should provide that the Council, acting in con- 
junction with the Corporation, ‘‘should be the 
authority for supplying water within the area of the 
county,” the reference to outside areas being thus 
left out ; but it was further proposed that the model 
Bill of the House of Lords, which is commonly 
applied in similar cases, so far as regards the rights 
of local authorities beyond the district of a pur- 
chasing corporation, should be included in the Bill. 
The recommendation is almost perfunctory so far, 
considering the matter must, in any case, be sub- 
mitted to Parliament. The clause goes on to state, 
however, that further clauses should be included, 
authorising the authorities outside London to take 
over and administer the entire water supply of 
their districts upon such terms as to severance 
of sources or joint management as may be agreed 
between them and the London County Council, or, 
in default of agreement, by arbitration. 

The upshot of the whole matter was that the 
latter recommendations were carried, together with 
those first referred to. The Council, therefore, 
has committed itself as a body to support the 
acquiring of the property of the eight water com- 
panies by agreement or compulsory arbitration, 
the arbitrators to consider all points they think fit. 
No allowance to be made for compulsory sale. The 
Corporation and the County Council shall be the 
authority for supplying water within the area of the 
county. That the authorities outside London shall 
be authorised to take over and administer the entire 
water supply of their districts upon terms of sever- 
ence and joint management as may be agreed 
between them and the London County Council, or 
as may be settled by arbitration. 





FOREIGN SHIPPING SUBSIDIES. 

Tue German Federal Council have adopted the 
draft of a Bill providing for an extension of the 
subsidies paid to the North-German Lloyd by the 
Imperial Government for the mail service between 
Germany and East Asia. However much economic 
heresy may be involved in this policy, there is no 
doubt that it makes it more difficult for the British 
shipowner to meet competition, and to retain for 
this country the mercantile supremacy of the sea 
which we have hitherto held. It is trae England 
cannot expect to do the world’s carrying trade for 
ever, or to retain indefinitely a monopoly of the 
shipbuilding and marine engineering industries, 
which are the keystone of the carrying trade. In 


an era of universal intercourse and rapid communi- 
cation, copying is too easy to allow of that. We 
established in this country an iron-making industry, 
and iron shipbuilding followed. We improved on 








the practice of working iron, by the introduction 
of mild steel, and the shipbuilding grew by leaps 
and bounds. But though it took many years 
for rival countries to compete with us in the 
production of iron—for national barriers were 
more defined in those days—no sooner had the 
Bessemer process been fairly perfected here than 
we found it being worked in many other parts 
of the world. Steel is the raw material of ships, 
and how we managed to keep our shipbuilding 
trade all but intact for so long a period, in 
the face of this rapid extension abroad of steel- 
making, is a puzzle to many people who do not re- 
member the difficulties of a commercial nature 
attendant on trying to divert a trade from an 
established channel. British machine tools may be 
imported, British designs may be copied, British 
draughtsmen may go abroad to work them out, and 
British foremen may follow to direct construction ; 
yet much remains to be done to build up the fabric 
of a shipbuilding industry. 

It is in order to hasten this building up that the 
German Government provides shipping subsidies ; 
for it is hardly to be expected that the mass of 
the people will be taxed for the benefit of a few if 
once the industry be sufficiently established to 
stand firmly alone. The important question for us 
is, Will it stand alone? It is now proposed that the 
German line shall organise a fortnightly service to 
China in place of the present monthly service, and 
for this purpose the present annual subsidy is 
to be increased by three-quarters of a million 
sterling. The Bill referred to, points out that 
within the last eight years the subsidised mail 
service of Germany has greatly contributed to 
the development of German commerce. In 1888 
the total goods, exclusive of precious metals, trans- 
ported in vessels subsidised by the Government, 
amounted only to 58,477 tons, equal in value, 
roughly, to about three-quarters of a million sterling. 
In 1895, however, the total weight of goods was 
152,415 tons, of a value of, in round numbers, about 
seven millions sterling. The payment of the sub- 
sidy, it is stated, has stimulated German shipbuild- 
ing industry, and rendered it possible to construct 
vessels of the largest size in German shipbuilding 
yards. The truth of these latter statements will 
not be questioned by members of the Institution of 
Naval Architects who took part in the last summer 
meeting. The excellent equipment of Messrs. 
Blohm and Voss’s shipyard, and the big North 
German Lloyd ship at Stettin—which will constitute 
one of the two largest ships afloat, both made in 
Germany—are emphatic endorsements of these 
truths. 

It may be, as we have said, that subsidies, like 
protection, are an economic heresy. That it is to 
our advantage if the German Government subsidises 
German ships, even to such an extent that they 
carry our goods for nothing, just as it was to our 
advantage that the foreign beet sugar industry 
was so upheld by bounties that we got our sugar 
for next to nothing. Clearly if the principle 
were carried to its extreme limits in all branches of 
industry, England would be the pleasantest place 
to live in on the face of the earth. We should only 
have to sit still, or go about and enjoy ourselves, 
whilst the other nations of the earth sent us all we 
wanted as-gifts. That, however, is the school- 
man’s argument. The unimaginative business man 
sweeps all such theories on one side, careless 
whether his political economy is orthodox or 
heterodox. He sees that by the aid of bounties or 
subsidies, and by protection, other countries are 
establishing branches of manufacturing industry. 
He knows, if he be a naval architect, that the 
splendidly equipped shipyard of Messrs. Blohm 
and Voss, at Hamburg, is never likely to become 
again a piece of riverside waste; and he knows 
that so long as the slips and shops exist, the shrewd 
German shipbuilder will manage to keep them em- 
ployed. However wrong, economically, the bounty 
system may be, the shipyards and engine shops 
exist, and there the Germans are going to build 
ships and make engines profitably. It may 
be that Germany violated the best principles of 
political economy in establishing a system of ship- 
ping bounties. Nodoubt many Germans who were 
taxed to pay the bounties got no adequate return ; 
but the taxation has resulted ina branch of national 
industry being started and that will remain after 
these taxes cease. 

Bounties and protection are the same in effect. 
Many years ago the United States started their 
wholesale scheme of protective duties, and, to take 
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a single example out of many, window glass was 
heavily taxed. The consequence was that, in place 
of good imported glass, home-made glass was used ; 
wretched stuff, and for a time to look through a 
railway carriage window was to gaze on a blurred 
landscape running in eddies and whirlpools, whilst 
a crowd on a station was a collection of dis- 
torted monstrosities. It was a pity that when fine 
clear English glass could have been bought for even 
less money, that such poor stuff should have been 
used. Nowadays, however, glass is seen in American 
railway cars as good as in any in the world. The 
blurred landscape and station monstrosities were the 
price Americans then paid for the establishment 
of a branch of industry. It will not, of course, 
be supposed that because bounties and protec- 
tive duties may help to foster the manufacturing 
resources of a young nation, or one with im- 
perfectly developed industries, that it would be 
advantageous to an old country where the means 
of production are thoroughly established. That 
would be as sensible as feeding a grown man from 
a baby’s bottle, or to wrap him in swaddling clothes. 
Our imports are largely things we cannot produce 
ourselves—tea, coffee, sugar, &c.—or things which 
natural conditions enable other countries to pro- 
duce much more advantageously. Those we had 
better buy abroad, and turn our attention to manu- 
factures in which there is no unavoidable handicap. 
To put an import duty on locomotives or marine 
engines would be, for us, absurd ; even to put one 
on rolled joists and girders would have its disadvan- 
tages, for it would remove one spur to British pro- 
ducers to do all they could to improve their manu- 
facture. Its only excuse, and that of questionable 
sufticiency, would be as a hostile measure to break 
down a foreign subsidy system. Hostile measures 
are very apt to come home to roost. 

It would seem, then, that however much we may 
deplore the cutting into our commerce by the sub- 
sidies and protective policy of foreign countries, we 
have no remedy in our hands. Such measures are 
not for us to adopt, and we cannot prevent others 
having recourse to them. They are like the egg- 
shell round an embryo chick, a shield very neces- 
sary for protection before the little creature has 
gained strength enough to fend for itself, but so 
confining as to prevent development to the larger 
proportions of perfect maturity. So long as Great 
Britain is the chief manufacturing nation whose 
industries can stand without protective duties and 
fostering subsidies, so long will she hold the fore- 
most place in the trade of the world. 





THE ENGINE ON THE HIGHWAY. 

We publish on the opposite page the regulations 
finally made by the Local Government Board under 
the Act which allows locomotives, weighing unladen 
3 tons or under, and not used for the purpose of 
drawing more than one vehicle (the combined 
weight of vehicle and locomotive not exceeding 4 
tons), to run on the highways without the grievous 
restrictions which have so long applied to traction 
engine and motor carriage alike. These regula- 
tions are based on the draft submitted to several 
authorities some days ago, and referred to at length 
in our article on page 509 ante, but some important 
changes have been made, and in view of Satur- 
day’s trip from London to Brighton, when over 
fifty motor cars are expected to start, it is interest- 
ing to note that the first change is that these 
regulations come into force ‘‘on and after,” not, 
as firat suggested, ‘‘ from and after,” the 14th inst. 
Thus speed will be restricted on Saturday accord- 
ing to the weight of the vehicle. This is satisfac- 
tory even from the point of view of the manufac- 
turer, as evidenced by the admonition given by 
the organisers of the trip that the greatest care 
should be taken to insure absolute success, as 
the motor car is on its trial; public attention 
is concentrated on it, and a multiplication of little 
accidents would materially af‘ect the future popu- 
larity of the vehicle. This is a point we have often 
urged, not too often, for the inventor is constitu- 
tionally sanguine and consequently daring. 

For the same reason we felicitate the Local 
Government Board on their speed clause. In the 
first place they lay down the general proposition 
that the speed must, under all conditions, be con- 
sistent with safety ; and specifically indicate that 
for vehicles under 14 tons unladen it should be at 
most 12 miles an hour (the Act allowed 14 miles); 
but the authorities in an explanatory memorandum 
point out that while this is the maximum, a driver 





must go at such less speed as is required by the 
general safety clause, so that an accident cannot be 
excused simply by the statement that the speed was 
not greater than 12 miles an hour. Again, for 
vehicles between 14 and 2 tons the maximum speed 
is to be 8 miles an hour, and for vehicles over 
2 tons, 5 miles an hour. For locomotives of any 
weight drawing one or more vehicles the speed is 
not to exceed 6 miles an hour. 

The weight ‘‘ unladen ” is calculated as being the 
weight exclusive of water, fuel, or accumulators. 
Accumulators, at least, ought to have been included, 
because their weight is always very considerable. 
The addition of accumulators to a 14-ton vehicle 
will certainly make it exceed 2 tons, so that if 
weight is an element necessitating reduction of 
speed, the addition of accumulators is too impor- 
tant a factor to be lost sight of. Counting or not 
counting the accumulators might alter the speed 
from 12 miles to 5 miles an hour. 

There is one other important point brought out 
in the memorandum, and that is that further regula- 
tions may be made for particular areas at the insti- 
gation of local authorities, with the sanction of 
the Local Government Board, even prohibiting or 
restricting the use of the locomotive for purposes 
of traction where its use would be attended with 
danger ; but the Board very properly suggest that 
any such application should be deferred until some 
experience has been obtained of the working of the 
general regulations now made. Moreover, the 
Board state their consciousness that this experience 
may render it desirable that modifications should 
be made, so that the speed clause is only to have 
effect for six months, and thereafter until they 
otherwise direct. 

Of other changes made upon the draft issued a 
fortnight ago, we note that now a motor car need 
not be provided with reversing gear unless it weighs 
5 cwt.; 3 cwt. was the weight first named. The 
maximum width of the vehicle has been reduced 
from 7} ft. to 6} ft., which is sufficient for all prac- 
tical purposes. The tyres for a 1-ton vehicle are to be 
2} in. wide ; for a car between 1 and 2 tons, 3 in. ; 
and exceeding 2 tons, 4 in. ; and, except in bi- 
cycles, there must be two independent brakes, of 
sufficient power to stop two of the wheels on 
the same axle from revolving, or to have the 
same effect. Formerly the car was to be stopped 
within a travel of 50 ft. from a speed of 14 
miles per hour, an arrangement which might have 
involved much cross swearing in the event of 
law cases or disputes about accidents. Again, 
private passenger vehicles need not have the 
owner's name emblazoned upon them, but carriages 
driven by motors will come under all the regula- 
tions applicable to such, paying the usual taxes, 
while the additional excise duty on a 2-ton motor 
vehicle is 2 guineas, and on one heavier 3 guineas. 
Any contravention of the bye-laws or regulations 
involves a fine not exceeding 101. It may be matter 
for regret that some definition was not made of the 
‘* competency ” of the driver. In France an exami- 
nation is required and a license granted. 

There have also been issued from the Home 
Office regulations as to petroleum for loco- 
motives. These do not differ materially from the 
Petroleum Acts generally, requiring gauze of 400 
per square inch mesh over all openings. Only two 
tanks are to be carried on the motor car, each 
holding 20 gallons, so that the radius of action 
even for a 16 horse-power motor may be 20 hours. 
All due precautions are to be taken to prevent 
accident or fire in construction, &c., and ‘‘ every 
person managing or employed on or in connection 
with any light locomotive shall abstain from every 
act whatever which tends to cause fire or explosion, 
and which is not reasonably necessary, and shall 
prevent any other person from committing such 
act.” Can this mean that no one in an oil motor 
car may smoke? Probably not, since the vibra- 
tion of many of the existing motor cars makes the 
solace of the weed ‘‘reasonably necessary” as a 
nerve soother. 





NOTES. 

THE Proposep SUBMARINE TELEGRAPH MEMORIAL. 

At a meeting of the full committee formed in 
connection with the above project, and held at Win- 
chester House on Tuesday last, it was decided to 
establish a memorial to Sir John Pender, to com- 
memorate the leading part he took in the establish- 
ment and development of submarine telegraphy. 
Originally it had been intended to include Mr. 
Cyrus Field and Sir John Anderson in the same 





memorial, but the memorial was afterwardsrestricted 
to commemorating Sir John Pender’s personal share 
in submarine telegraphy, this share being, of 
course, essentially of a commercial character, A 
second resolution passed by the meeting pro- 
posed to take steps to promote in 1901 a general 
international memorial recording the jubilee of 
international submarine telegraphy. It is to be 
hoped that every effort will be made to insure the 
success of this latter project, with which foreign 
telegraphic administration should have no difficulty 
in sympathising and in giving effective aid. The 
detailed arrangements will now be worked out by 
the executive committee, but it is not propos:d as 
yet to raise subscriptions for the 1901 celebration, 
though as regards the Sir John Pender Memorial 
action is to be taken at once. 


A Year's DrepcGine at Giascow Harsovr. 

The Clyde, as is pretty well known, is an arti- 
ficial waterway; from a comparatively shallow 
stream it has been converted into a channel navi- 
gable by the largest of battleships and cruisers, as 
well as the deep draught merchant steamers of to- 
day. The ease with which these vessels are moved 
about might suggest that the labours of the engineer 
were over; but Mr. James Deas, the engineer to 
the Clyde Trust, who has done so much for the 
river, keeps an incessant eye upon the works, 
particularly to ma‘ntain a uniform depth of water. 
Thus it comes that in his report we find that over 
2} million cubic yards have been dredged during 
the past year. Of this, one million cubic yards 
have been taken out of the new Cessnock Dock, 
the final cope-stone of which was only laid the 
other day. Fully three-quarters of a million were 
taken from the harbour, while the remaining half 
a million cubic yards were taken from the river 
above Port Glasgow. This 1} million cubic yards 
really represent the silt which gathers, for there 
was no particular obstruction to remove like the 
bar at the Mersey. Five dredgers were engaged 
in the work. The largest of these, the Cairndhu, 
dredged 762,475 cubic yards, principally from the 
new dock. The average rate was 310 cubic yards 
per hour worked. No. 1 dredger comes second 
with a total of 663,090 cubic yards, but she worked 
a greater number of hours, so that the average 
work per hour was 232 cubic yards. She was 
engaged principally in the lower harbour, and was 
therefore dredging from a much greater depth than 
the Cairndhu. No. 8 dredger took 435,935 cubic 
yards, and No. 9 357,140 yards. The material was 
conveyed out to sea fora distance of over 50 miles. 
It is satisfactory to note that while the dredgers 
worked in all 15,345 hours, they were idle for 
repairs for only 410 hours. The dredgers were 
loaned for a short time to Messrs. Inglis, the 
Fairfield Company, and Messrs. Thomson, Clyde- 
bank, probably to prepare for the launch of some 
big ships. The Mersey Board, too, have borrowed 
two hopper barges. In the process of dredging at 
the coal-loading wharves, 120 tons of coal were 
found and used in the dredgers. 


THE ABSOLUTE ZERO. 

The first suggestion of the existence of an abso- 
lute zero of temperature was derived from a con- 
sideration of the properties of perfect gases, these 
being defined as bodies, obeying accurately the 
laws of Guy Lussac and of Boyle and Marriott. 
With such bodies the volume under constant pres- 
sure is, according to these laws, directly propor- 
tional to the absolute temperature. Hence, if it 
were possible to deprive such a gas of all its heat it 
would, imitating the famous Boojum Snark, “‘ swiftly 
and silently vanish away,” and the grand principle 
of the conservation of matter would be upset. No 
gas is, however, known which does follow these 
laws through any wide range. Some gases, such as 
hydrogen, under quite moderate pressures and tem- 
peratures, are,as Regnault expressed it, ‘“more than 
perfect,”’ whilst with others the deviation is in the 
opposite direction. One reason for this lies in the 
fact thateven at the absolute zero of temperature 
matter cannot be destroyed, and the molecules, 
though touching each other, must occupysome spac®, 
if only a small one ; and a second cause of the devia- 


‘tion is to be found in the fact that even in the 


gaseous state these molecules have a certain attrac: 
tion for each other, thus tending to reduce the 
volume below what it otherwise should be. This 
mutual attraction naturally gets the fullest scope 
for its exercise at low temperatures and high pres- 
sures, so that, instead of the usual law pv = ¢ ns 
where p = pressure, v = volume, c aconstant, and 





Nov. 13. 1896.] 


ENGINEERING. 


621 








peo 


T the absolute temperature, we should really 


write (» + ) (v—b) =cT. The differences be- 
tween the two equations are by no means insig- 
nificant, even at pressures of as low as 50 atmo- 
spheres, and ordinary temperatures, and at the 
absolute zero the new equation shows the volume 
to be b, instead of zero, as with the older form. 
The term * represents the mutual attraction of 
v 

the molecules for each other, and the equation still 
holds even when the body passes into the liquid 
state. Professors Dewar and Fleming have recently 
called attention to the fact that the absolute zero 
of temperature is also in another way a critical 
point in the behaviour of matter. Thus all pure 
metals appear to become perfect conductors of 
electricity at this point. The curves drawn, 
showing the specific resistance of a pure metal 
and its absolute temperature, always appear to cut 
the line of no resistance in the neighbourhood of 
the absolute zero. Like the above laws for gases, 
this statement is perhaps only an approximation to 
the truth, but it is apparently a very close one. 
It further follows that at this temperature all pure 
metals become perfectly opaque, and though obser- 
vations with the X rays have yet to be made, this 
dedustion has, within limits, been experimentally 
verified. Alloys, on the other hand, would seem 
in general to retain at zero a large fraction of their 
conductivity at ordinary temperatures. In fact, 
extremely minute impurities in a metal are suffi- 
cient to prevent it following the general law above 
given. Thus of four samples of bismuth, all sup- 
posed to be chemically pure, only one, which was, it 
appears, prepared electrolytically, appeared to be 
a perfect conductor when totally deprived of heat. 
The magnetic properties of metals are also greatly 
affected at low temperatures. In general the 
magnetism is increased as the temperature is 
reduced, but 19 per cent. nickel steel is a notable 
exception, the reverse being the case with it. The 
mechanical strength of iron and steel, again, is at 
— 182 deg. Cent. near double what it is at 0 deg. 
Cent., though the law of this increase does not 
seem to have been investigated as yet, so that it is 
impossible to form any ideas as to the strength of 
these metals at the absolute zero point. 





LOCOMOTIVES ON HIGHWAYS. 

Tue Local Government Board has now issued general 
regulations, dated November 9, under the Locomotives on 
Highways Act, 1896, respecting the employment of light 
locomotives on highways. The regulations are addressed 
to the County Councils of the several administrative 
counties in England and Wales, to the Councils of the 
several county boroughs, to the Sanitary Authorities of 
the several sanitary districts in the administrative county 
of London, and to Urban District Councils and Rural 
District Councils in England and Wales. The regula- 


tions, on which we have commented on another page, | P’ 


and which will have effect on and after the 14th instant 
—Saturday next—are as follows: 

Article I. defines “carriage” as including a wagon, 
cart, or other vebicle; *‘ horse” as including a mule or 
other beast of draught or burden; and “cattle” as in- 
cluding sheep. The article then proceeds : 

The expression ‘light locomotive” means a vehicle 
propelled by mechanical power which is under 3 tons in 
weight unladen, and is not used for the purpose of 
drawing more than one vehicle (such vehicle with its 
locomotive not exceeding in weight unladen 4 tons), and 
18 80 constructed that no smoke or visible vapour is 
emitted therefrom except from any temporary or acci- 
dental cause. 

In calculating for the purposes of this order the weight 
of a vehicle unladen, the weight of any water, fuel, or 
ey a used for the purpose of propulsion shall not 

luded. 


ConpiTIons ror THE Uss or Licut Locomotives. 


_ Article II. states that no person shall cause or permit a 
light locomotive to be used on any highway, or shall drive 
or have charge of a light locomotive when so used, unless 
the following conditions shall be satisfied : 

1. The light Iccomotive, if it exceeds in weight unladen 
5 ewt., shall be capable of being so worked that it may 
travel either forwards or backwards. 

2. The light locomotive sball not exceed 64 ft. in widtb, 
— to be measured between its extreme projecting 
a Ths tyre of each wheel of the light locomotive shall 
= smooth and shall, where the same touches the ground, 

flat and of the width following, namely (a), if the 
weight of the light locomotive unladen exceeds 15 cwt., 
ut does not exceed 1 ton, not less than 24 ia.; (b) if such 
rest exceeds 1 ton, but does not exceed 2 tons, not less 
: an 3 ia.; (c) if such weight exceeds 2 tons, not le:s than 
; 1a. Provided that where a pneumatic tyre or other 
yre of a soft and elastic material is used, the tyre may 
round or curved, and there may be upon the same pro- 





jections or bosses rising above the surface of the tyre if 


such projections or bosees are of the same materia 2s 
that of the tyre itself, or of some other soft and elastic 
material. The width of the tyre shall, for the purpose of 
this proviso, mean the extreme width of the soft and 
elastic material on the rim of the wheel when not subject 
to pressure, 

4. The light locomotive shall have two independent 
brakes in good working order, and of such efficiency that 
the application of either to such locomotive shall cause 
two of its wheels on the same axle to be so held that the 
wheels shall be effectually prevented from revolving, or 
shall have the same effect in stopping the light locomotive 
as if such wheels were co held. Provided that in the 
case of a wee gd this regulation shall apply as if, instead 
of two wheels on the same axle, one wheel was therein 
referred to. 

5. The light locomotive shall be £0 constructed as to 
admit of its being at all times under such control as not 
to cause undue interference with passenger or other traffic 
on any highway. 

6. In the case of a light Iccomotive drawing or con- 
structed to draw another vehicle or constructed or used 
for the carriage of goods, the name of the owner and the 
place of his abode or business, and in every such case and 
in the case of every light locomotive weighing un- 
laden 14 tons or upwards, the weight of the light 
locomotive unladen shall be painted in one or more 
straight lines upon some conspicuous part of the right or 
off side of the light locomotive in large legible letters in 
white upon black or black upon white, not less than 1 in. 
in height. 

7. The light locomotive and all the fittings thereof shall 
be in such a condition as not to cause, or to be likely to 
cause, danger to any person on the light locomotive or on 
any highway. 

8. There ghall be in charge of the light locomotive when 
used on any highway a person competent to control and 
direct its use and movement. 

9. The lamp to be carried attached to the light locomo- 
tive in pursuance of Section 2 of the Act shall be so con- 
structed and placed as to exhibit, during the period be- 
tween one hour after sunset and one hour before sunrise, 
a white light visible within a reasonable distance in the 
direction towards which the light locomotive is proceeding 
or is intended to proceed, and to exhibit a red light so 
visible in the reverse direction. The lamp shall bs placed 
on the extreme right or off side of the light locomotive, 
> “ij @ position as to be free from all obstruction to the 
ight. 

Provided that this regulation shall not extend to any 
bicycle, tricycle, or other machine to which Section 85 of 
the Local Government Act, 1888, applies. 


VeuIcLtes Drawn By Licut Locomotives. 


Article III. states that no person ehall cause or permit 
a light locomotive to be used on any highway for the pur- 
pose of drawing any vehicle, or ehall drive or have charge 
of a light locomotive when used for such purpose, unless 
the following conditions shall be satisfied : 

1. Regulations 2, 3, 5, and 7 of Article II. of this Order 
ehall apply as if the vehicle drawn by the light locomotive 
was therein referred to instead of the light locomotive 
itself, and regulation 6 of the Article shall apply as if 
such vehicle was a light locomotive constructed for the 
carriage of goods. 

2. The vehicle drawn by the light locomotive, ex- 
cept where the light locomotive travels at a rate not 
exceeding four miles an hour, shall have a brake in good 
working order of such efficiency that its application to the 
vehicle shall cause two of the wheels of the vehicle on the 
same axle to be so held that the wheels shall be effectually 
revented from revolving, or shall have the same effect 
in stopping the vehicle as if such wheels were so held. 

8. The vehicle drawn by the light locomotive shall, 
when under the last preceding regulation a brake is re- 
quired to be attached thereto, carry upon the vehicle a 
person competent to apply efficiently the brake ; provided 
that it shall not be necessary to comply with this regu- 
lation if the brakes upon the light locomotive by which 
the vehicle is drawn are so constructed and arran 
that neither of such brakes can bs used without bringing 
into action simultaneously the brake attached to the 
vehicle drawn, or if the brake of the vehicle drawn can be 
applied from the ligkt locomotive independently of the 
brakes of the latter. 


CoNDITIONS OF SPEED AND DRIvING, 


Article IV. provides that every person driving or in 
charge of a light locomotive when used on any highway 
shall comply with the following regulations: 

1. He shall not drive the light locomotive at any speed 
greater than is reasonable and proper having regard to 
the traffic on the highway, or so as to endanger the life or 
limb of any person, or to the common danger of pas- 
sengers. 

2. He shall not under any circumstances drive the light 
locomotive at a greater speed than 12 milesan hour. If 
the weight unladen of the light locomotive is 14 tons, and 
does not exceed 2 tons, he shall not drive the same at a 
greater speed than eight miles an hour, or if such weight 
exceeds 2 tons, at a greater epeed than five miles an hour. 

Provided that whatever may ba the weight of the light 
locomotive, if it is used on any highway to draw any 
vehicle, he shall not under any circumstances drive it at 
a greater speed than six miles an hour. 

Provided aleo that this regulation shall only have effect 
during six months from the date of this Order, and there- 
after until we otherwise direct. 

3. He shall not cause the light locomotive to travel 
backwards for a greater distance or time than may be 
requisite for purposes of safety. 

4. He shall not negligently or wilfully cause any hurt 
or damage to any person, carriage, horse, or cattle, or to 





any goods conveyed in any carriage on any highway, or, 
when on the light locomotive, be in such a position that 
he cannot have control over the same, or quit the light 
locomotive without having taken due precautions against 
its being started in his absence, or allow the light loco- 
motive or a vehicle drawn thereby to stand on such 
highway so as to cause any unnecessary obstruction 
therecf, 

5. He shall when meeting any carriage, horse, or cattle 
—_ the light locomotive on the left or near side of the 
road, and when passing any carriage, horse, or cattle pro- 
ceeding in the same direction keep the light locomotive on 
the rig t or off side of the same. 

6. He shall not negligently or wilfully prevent, hinder, 
or interrupt the free passage of any person, carriage, horse, 
or cattle on any highway, and shall keep the light loco- 
motive and any vehicle drawn thereby on the left or near 
side of the road for the purpose of allowing such paseage. 

7. He shall, whenever necessary, by sounding the teil 
or other instrument required by Section 3 of the Act, give 
audible and sufficient warning of the approach or position 
of the light locomotive. 

8. He shall, on the request of any police constable, or 
of any person having charge of a restive horse, or on any 
such constable or person putting up his hand as a signal 
for that purpose, cause the light locomotive to stop and 
to remain stationary so long as may be reasonably neces- 


sary. 

Article V. states that if the light locomotive is one to 
which regulation 6 of Article II. applies, and the parti- 
culars required by that regulation are not duly painted 
thereon, or if the light locomotive is one to which that 
regulation does not apply, the person driving or in charge 
thereof shall, on the request of any constable, or on the 
reasonable request of any other person, truly state his 
name and place of abode, and the name of the owner, and 
the place of his abode or business, 

This Order may be cited as ‘‘The Light Locomotives 
on Highways Order, 1896.” 





THE TOWER BRIDGE. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 10, Mr. John 
Wolfe Barry, C.B., F.R.S., the President, in the chair, 
two papers, dealing with the construction and equipment 
of the Tower Bridge, were read. 

The firs) paper was entitled ‘‘The Tower Bridge: 
Superstructure,” by Mr. G. E. W. Cruttwell, M. Inst. C.E. 
The bridge consisted of an eng span, 200 ft., and two 
shore spans, each 270 ft. wide. wo main towers were 
erected on each side of the opening span, and two smaller 
towers, serving to support the suspension chains of the 
shore spans, next the shores. The bascules of the openin 
span were pivoted near the faces of the piers, and rota 
vertically, so that the waterway was unobstructed save 
for the high-level footways placed 141 ft. above high- 
water level. The total length of the bridge was 940 ft., 
or 2980 ft. including the approaches ; and thewidth between 
the parapets was 60 ft., except across the opening span, 
where it was 49 fo. The steepest gradients were 1 in 60 
on the north side and 1 in 40 on the south. 

The main towers were constructed with octagonal steel 
columns at each corner, braced together by three sets of 
em supporting the exterior walls and the stairs and 
andings inside the towers, There were two hydraulic 
lifts, and two flights of stairs in each tower. The columns 
nearest the shore received the weight of the suspension 
chains, and those next the opening span that of the high- 
level footways. 

The main girders of the footways were cantilevers next 
the towers, with independent middle girders, 120 fb. long, 
supported from their ends; but during erection the 
halves of the middle girders were connected by temporar 
joints to the cantilevers and were built out from eac 
tower without scaffolding until they met in the middle of 
the river. 

The outer girders of each footway carried the high-level 
ties, extending from pier to pier, and connecting the sus- 
pension chains of the two shore spans together by pins, 
20 in. in diameter, passing through the ends of the ties 
and the heads of the suspension chains. Rockers, 20 in, 
in diameter, were placed beneath the pins and im- 
mediately over the columns, to admit of the movements 
of the chains under variations of load and temperature, 
The ends of the chains over the abutment towers were 
connected to the anchor ties by pins and connecting-links ; 
and the anchor ties were riveted at their lower ends to 
girders embedded in the concrete foundations of the ap- 
proach viaducts. 

The suspension chains were constructed as trussed 
girders, to render them stiff under the heavy and varying 
traffic of the bridge. Each chain was in two segments, 
connected by pins at the lowest points. On the Surrey 
span stiffening girders extended from the lowest points 
to the abutment to lessen the tendency of one of the shore 
spans to affect the vertical movement of the other span 
when unequally loaded. 

The transverse girders of the shore — were spaced 
18 ft. apart and were suspended from the chains by rods 
5h in. and 6in. in diameter. Longitudinal girders 7 ft. 
6 in, apart wera fitted between them, and transverse 
trough flooring % in, thick and 6 in, deep was laid above 
the longitudinals. The rig wy J was plastered with 
cement 4 in. thick, covered by layers of bitumen cloth 
and coke-breezs concrete. The wood — of the road- 
way was laid on the concrete. The footway paving was 
supported on longitudinal concrete walls, the trenches be- 
tween which were utilised for the gas, water, and hydraulic 
pipes. Expansion joints were provided in the roadway 
and footways at the ends of the shore spans and alao 
beneath the lowest points of the chains, which rose and 
fell by the contraction or expansion of the metal. For 
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erecting the shore spans continuous platforms, resting on 
three spans of temporary lattice girders, had been fixed 
beneath the permanent work, trestles being built on them 
to carry the suspension chains. 

Each leaf of the opening span consisted of four main 
girders projecting 100 ft. beyond and extending back- 
wards 624 ft. within the face of the pier. The projecting 
portions were subdivided by transverse, longitudinal, and 
intermediate transverse girders, into spaces measuring 
3 ft. by 34 ft., which were covered by # in. buckled floor- 
plates. Creosoted transverse timbers were fitted above 
the floor-plates, and longitudinal planks of greenheart were 
bolted on thetop. The paving-blocks were dowelled to- 
gether and screwed to the greanheart planking. The 
soffits of the outer portions of the main girders resembled 
a flat pointed arch when the bascules were lowered, and 
when raised the soffits fell back within the face lines of 
the piers. The rear ends of the main girders rotated 
downwards within the piers whenever the outer portions 
were raised. They were connected by transverse girders, 
the intervals between which were floored over and filled 
with about 365 tons of lead and cast-iron ballast. The 
weight of each leaf, includiog the ballast, paving, &c., 
was about 1070 tons. The centre of gravity of the whole 
corresponded with the centre of a solid forged steel pivot, 
21 in. in diameter and 48 ft. long, which passed through 
and was securely keyed to the webs of the four main 
girders. Live roller bearings were placed on both sides 
of each girder. The leaves of the opening span were built 
in . vertical position, so as not to interfere with the river 
traffic. 

The cost of the bridge and approaches, with the altera- 
tions of sewers, streets, and her works in connection 
therewith, but exclusive of the cost of the land, had 
amounted to 902,500/ , provided entirely out of the funds 
of the Bridge House Estates of the Corporation of 
London, : 

The second paper, ‘* The Machinery of the Tower 
Bridge,” by Mr. S. G. Homfray, M. Inst. C.E., dealt 
with the bydraulic appliances by which the bascules of 
the opening span and the lifts in the main towers were 
worked. Upon the inner end of each of the outside main 
moving girders were built two rack quadrants into which 
pinions, mounted upon shafts parallel to the main pivot, 
were geared. These shafts were driven, through gearing 
having a ratio of 6 to 1, by hydraulic engines pl in the 
chambers at the ends of the piers ; the machinery at each 
end of each pier being sufficient to drive one bascule, that 
at the other end being in reserve. Each set of machinery 
consisted of two three-cylinder engines, one having 
plungers 8} in. in diameter and a stroke of 27 in., and the 
other plungers 74 in. in diameter, and a stroke of 24 in. 
The shafts and couplings were so arranged that the 
engines could be used separately or together. It had heen 
intended that in ordinary weather one small engine, and 
in stormy weather one — engine, would be employed, 
and in very bad weather the two together, giving suffi sient 
power to drive the bascules against a wind pressure of 
56 lb. i square foot. More power, however, than that 
exerted by one small engine had never been found 
necessary. 

The motion of the bascules could bs controlled by 
brakes acting upon a brake wheel on the crankshaft of 
each engine. The brake-blocks were kept apart by the 
hydraulic pressure which was released to apply them. 

ydraulic buffers were also placed to receive the tail ends 
of the bascules when near their extreme upper or lower 
positions; and at the edges of the piers, in front of the 
main pivot shafts, resting blocks with inclined surfaces 
were provided for additional security. At the junction 
between the two bascules four locking bolts, fixed in the 
south bascule, ee in sockets in the north bascule, 

The levers controlling the several motions were placed 
in cabins on the east ends of the piers, those for the south 
bascule being on the south, and those for the north 
bascule on the north pier. Interlocking gear was fitted 
to render it impossible for the drivers to carry out the 
operations in any but their proper sequence. About 14 
minutes was occupied in opening or closing the bridge. 

In each of the main towers two hydraulic suspended 
lifts, for taking — to and from the high level 
footways, were provided. The cradles were 14 ft. long, 
64 ft. wide, and 11 ft. high, the lift being 110 ft. 

The power for the bridge was generated in the arches of 
the south abutment by two tandem compound surface- 
condensing engines of 360 indicated horse-power, supplied 
with steam by four double-4ued Lancashire boilers work- 
ing at a pressure of 85 lb, per square inch. It was stored 
in six accumulators, one at each end of each pier, with a 
plunger 22 in. in diameter and a stroke of 18 ft., and two 
at the engine-house, with plungers 20 in. in diameter, and 
a stroke of 35 ft. The pressure was 700 lb. per square inch. 

During the two years which had elapsed since the 
opening of the bridge, the bascules had been raised on an 
— 18 times daily, on one occasion 12 times in two 

ours, 

The reading of the papers was followed by an exhi- 
bition of lantern slides, illustrating the bridge in various 
stages of construction. 





RAIL JOINTS WITH LARGE BEARING 
SURFACES. 
To THE Eprror oF ENGINEERING. 

Sin,—In the technical press the question of equal stiff- 
ness of rail and rail joint has lately received much atten- 
tion, and is regarded as one of the main objects to be 
attained in the improvement of permanent way. 

This subject divides itself into two parts: Firstly, to 
improve the lines already laid in such a way as to avoid 
unnecessary disturbance of the road, and also to secure 
to the rail its full life before being taken up. Secondly, 
in the case of laying down new lines, to adopt for them a 
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section of the most modern type, and one most likely to 
give the best wearing results, at the same time reducing 
the cost of maintenance to a minimum. 

As to the first, many schemes have been proposed and 
tried to obtain a line of continuous strength by various 
designs of fishplates, but as all were more or less costly, 
complicated, and heavy, and when even by loading with 
deadweight the joint has come up to equal strength with 
the rail, they have not always given satisfaction on the 
road, showing that equal stiffness obtained in that way is 
not all that is wanted. Twenty years ago a trial was 
made on the Swedish State Railways with so-called deep 
fishplates, which gave the joint equal strength with the 
rail, but they did not give satisfaction, owing, probably, 
to the bearing surfaces between rail and fishplate being 
too small. 

Even to-day some of the largest railway companies in 
England are giving up the use of the deep fishplates and 
returning to the plain section used before, and this all 
goes to prove that simplicity, cheapness, and lightness of 
design in a joint are of the greatest importance in practice. 

For maintaining the joints on roads already made, the 
discussion has also touched on the question of increased 
bearings between rail and fishplate, with a view to pre- 
venting as far as possible the sinking of the joints caused 
by the rails and fishplates cutting into each other at their 
contact surfaces at the railends. To remedy this with 
the rails laid down having too small bearing surfaces, thin 
pieces of steel or liners have been used with more or less 
success to increase the life of the rails, which in many 
cases have to be replaced before the running surfaces are 
half worn out, owing to the wear at the joints by 
knocking. 

I will not trouble your readers by repeating all I have 
written on this subject, but to show that it has been my 
special study during 30 years, I will only refer to papers 
published, besides many letters in your valuable paper, 
in The Engineer, November, 1876, ‘‘On the Strength 
of Rail Joints,” with designs of both deep and 
angular fishplates; a paper on ‘“‘The Strength of 
Rail Joints,” read before the Iron and Steel Institute, 
November 25, 1875; one on “Rail Joints and Steel 
Rails,” read before the Institution of Civil Engineers, 
Session 1885-6, and on “The Use of Heavier Rails,” in 
1889, before the same Institution ; also on ‘‘ Steel Rails 
considered Chemically and Mechanically,” before the 
Institution of Mechanical Engineers, July, 1890, 

Besides these publications I circulated privately 
amongst my clients a paper in October, 1890, ‘‘ On Liners 
for the Improvement of Rail Joints,” from which the 
following extract is taken: — 

** The important question is, How to mend the present 
road go as to avoid rail joints knocking where the fish- 
plates are worn? This the platelayer has found an easy 
way of doing, to some extent, by applying a thin piece of 
old steel plate or other waste material of about rs in. 
thickness and driving it in bebween the rail head and the 
fishplate close to where the two rails come together. As 
the piece of plate he uses is of equal thickness throughout 
and the wear at the joint is taper, the remedy is not so 
good as it might be if special pieces were made to suit the 
worn part. In order to find out the required forms I have 
applied pieces of lead between rail and fish on a large 
number of worn joints, and got at the thickness by screw- 
ing up the fishplates. The wear at the joints varies from 
rein. to din., tapering away to nothing in a length of 
2 in. to 4in. from the end of the rail. Pieces of steel of 
this form and of varying thicknesses and bent at the 
inside to prevent them falling out could be made easily 
and cheaply, and would be much more effective than the 
makeshift pieces now used.” . 

After that, being convinced that greater bearing sur- 
faces between rails and fishplates were of as much import- 
ance in securing a good durable rail joint as the stiffness 
of the fishplate, and as this result could not be obtained 
so well with my standard sections published in 1878 (of 
which some millions of tons had been rolled), I designed 
the new series of sections in 1894 with much larger bear- 
ing surfaces in every way. ; 

They have increased bearings between rail and sleeper 
by a wider flange, and between rail and fishplate and 
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have from 20 to 40 per cent. more contact surface between 
railhead and fishplates than in my sections of 1878. 

The continued improvements made in the working of 
steel have made the rolling of sharp corners generally an 
easy matter, and full advantage has been taken of this 
in designing these new sections. The same applies to 
fishplates, which can now be rolled almost as sharp and 
flat as if planed in a machine. As these sections are no 
dearer than ordinary ones, they are being fast adopted. 
They have not been published, but registered for protec- 
tion of manufacture, and are intended solely for the use 
of my clients. 

Above is a Table of tests showing the comparative 
stiffness of rail and rail joint. 

There is, however, nothing new in these results, Tests 
of the same kind were published of me 20 years ago (see 
note, November 25, 1875), made with both plain, angular, 
and deep fishplates; nor do these tests represent with 
any certainty the work the rail joint has to do on the 
road. But 20 years’ experience has clearly proved that it 
is the smallness of the bearing surfaces which cut so 
quickly into each other that is principally responsible for 
the mischief of sunken joints. Therefore any increase of 
these bearing surfaces is of vital importance, and when 
they can be obtained without extra cost, why should they 
not be generally used? The increased weight of joint by 
the use of so much heavier fishplates, which act as an 
anvil, particularly with high speeds, is also the cause of 
speedy failure of the rail ends, and the heavier the fish- 
plate the more the cutting of the bearing surfaces is likely 
to be. Seeing these facts, which speak rather against 
tryirg to obtain a line of continuous strength by the fish- 
plate alone, it follows that we must gradually return to 
the old plan of getting the equal strength by moving the 
joint sleepers as closely as possible together as is com- 
patible with leaving space for perfect packing. 

Indeed, were it not to avoid the notching of the flange 
rail, which would be necessary if four spikes are to 
used instead of two to prevent the creeping, there would 
be a great temptation to — up the use of the angular 
fishplate for the plain, and return to the old form of sup- 
— joint, which, with these increased bearings, would 

ave as good a chance, or probably better, than the pre- 
sent suspended angle fishplate, to say nothing of savirg 
about half the cost of fishplates, which would be ample to 
pay for the extra sleepers required. 

The joints in the Table of the 85 lb. and 80 lb. are of 
two different designs. That of the 85 lb. is of the usual 
standard. with the fishplates 21 in. long, while that of the 
80 Ib. is my ‘‘ Goliath” type, with fishplates 26 in. long, 
as originally laid six years ago in the St. Clair Tunnel 
on the Grand Trunk Railway of Canada, and still holding 
good under a heavy and severe traffic. Itis also laid on 
a mile of the main line near Barrow side by side with the 
English type of road. This has also been six years in use, 
and has ‘ore satisfactory results. It is now adopted by 
the Swedish State Railways. 

The difference obtained in strength of the 80-lb over 
the 85-lb. joint shows in favour of the ‘‘ Goliath ” design, 
because of the facilities it gives of being able to arrange the 
relative position of the bolt and spike holes to the greatest 
advantage for strength and maintenance, and is well 
worth the extra few inches in length of a 

In conclusion, the larger bearings offered by all my new 
sections ought to give a strong durable joint without any 
necessity of patching by the use of liners, or complication 
by the introduction of wa | or heavy fishplates. Of 
course, experience on the line over many years 1s the 
only true practical test, but no rail joint, however well 
designed, will give good results without reasonable main- 
tenance and good ballast, 

Yours truly, 
C. P. SANDBERG. 


19, Great George-street, Westminster, London, S.W., 
November 4, 1896. . 





PERMANENT WAY. 

To THE EpiToR OF ENGINEERING. 
Srr,—Looking over my letter which appeared in your 
issue of yesterday, I find that I omitted to suppress the 
final sentence of my third paragraph, in contradiction 





rail and tyre by a wider head. This series of sections 
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with the preceding sentence and the diagram of forces. 
That which 1 now inclose renders clear my motive in 
allowing only half the lateral thrust taken in my com- 
parison of June 19, Ru ‘ 

It is seen that under the conditions I previously 
assumed the centre of pressure falls beyond the canting 
edge of the rail cited by Mr. La Touche ; the pressure per 
unit surface on the sleeper is then a matter for conjecture 
rather than calculation, and my former remarks anent 
biting into the sleeper apply with augmented force. At 
the same time the upsetting moment exceeds the moment 
of stability, producing the effect on the fastenings I have 
already described. : we 

My previous diagram shows that under fair conditions 
of vertical load and with lateral forces of relatively small 
intensity, the fatigue of sleepers and fastenings exceeds 
that occurring in a first-class bullhead track adapted to 
the severest conditions of traffic. 

The general drift of your correspondent ‘‘F. W. D.’s” 
contention is that the Vignoles rail is stiffer laterally than 
the bullhead—a fact of which I am well aware. I do not, 
however, understand the rationale of his use of the 
moments of inertia, unless he has the actual deflections of 
the rails in mind ; I should think that the fatigue of the 
metal is a fairer mode of comparison, in which case the 
moduli of resistance apply, and not the moments of inertia. 
While reserving the question of the exact amount of ad- 
vantage in this respect of a modern Vignoles over a bull- 
head section of equal weight (until I can find time), I may 
point out that the bullhead section, being usually better 
** balanced,” utilises the metal to better advantage than 
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Diagram of Forces. 30kg rail of 

19767) East Indian RJ 
the Vignoles, that a slight amount of wear (or corrosion) 
of the broad Vignoles flange seriously affects the strength, 
and further that “‘ what is sauce for the attachments” is 
emphatically not ‘‘ sauce for the rail,” the conditions being 
entirely different. The vertical load, irregularities apart, 
is permanent on the rail, but has little effect on the 
fastenings ; when the lateral thrust falls directly over a 
sleeper, the strain on the attachments is maximum, 
whereas for the rail it is minimum, namely, zero in a bull- 
head track. Add to this that the lateral encastrement of 
rail (very imperfect at best) is yet better with the bull- 
head than the Vignoles rail. Unless the rail is over- 
matched by the vertical load, it will easily hold its own as 
against its attachments; it is therefore good engineering 
to put the heaviest load on the strongest back, and while 
quite admitting the superior lateral stiffness of the 
Vignoles rail, I do not consider this to be sufficient com- 
pensation for its numerous disadvantages. 

“F, W. D.” “forces an open door” in pointing out 
that, using rails of equal weight, the first cost of a bull- 
head line exceeds that of a Vignoles (what about up- 
keep ?). Omelettes cannot, however, be made without 
breaking eggs, nor a first-class track built for the price of 
an inferior one, and the superiority of the bullhead track 
for equal conditions of rail and service is exactly what I 
have sought to establish. 

_l entirely disagree with his remarks concerning ‘‘light 
tie-plates ;” experience has shown that light ones are 
practically useless, and to be of service they must be of 
ample weight and excellent quality, which sgain runs us 
amuck of the rock of first cost. And even when of first- 
class design and proportion (example, Etat Belge), they 
are still inferior to chairs, as I have previously shown, and 
as ‘‘ F', W. D.” explicitly admits. 

It will perhaps tend to clearness to restate the starting 
point of this discussion : the alleged superiority of Ameri- 
can Vignoles over English bullhead tracks, apart from 
questions of first cost, and under conditions of heavy 
loads, high speeds, and intense traffic. 

I remain, Sir, yours faithfully, 
London, October 31, 1896. NovoyE VREMYA. 





THE EXPLOSION ON H.M.S. ‘‘ BLAKE.” 
To THE Eprtor oF ENGINEERING. 
.518,—Referring to the letter of your correspondent 
Marine Engineer” in your last week’s issue, I once 
went to the steam trial of a vertical boiler, and on arrival 
—fortunately not long after the fire had been lit—tried 
the level of the water in the gauge glass by opening the 
drain cock, and finding that it did not move, took the 
glass out, and found exactly what “ Marine Engineer ” 








describes, that the bottom packing ring was squeezed 
under the bottom of the glass, the top gland having no 
— been tightened up first, so lifting the glass out of 
place. 

When serving as a locomotive fireman during the latter 
part of my pupilage, I was taught a simple plan of pre- 
venting the lifting of gauge glasses during packing, which 
I have no doubt is known to many. : 

After the glass is placed in the standards, and before 
packing, a small piece of wood is placed on the top of the 
glass, through the plughole in the top standard, by which 
the glass is inserted, and the plug screwed partially in so 
as to press on the wood, and keep the glass right down 
during packing. After the packing is completed, the 
plug is withdrawn, the wood taken out, and the plug 
replaced in its a oo position. 

ours faithfully, 
. R. De Satis, A.M.I1.C.E. 

Ivy Lodge, Iver Heath, near Uxbridge. 








‘TECHNICAL EDUCATION.” 
To THE EprTorR OF ENGINEERING. 

Sir,—In my last letter to youl stated that I should 
not trouble you again unless occasion required. There is 
much in the leader of your last week’s issue to tempt re- 
joinder, but as I see no very useful purpose to be served 
by criticism or controversy of that character, I do not 
propose to further imitate it. My only reason for writing 
is to correct two statements which are certainly mis- 
leading. 

In referring to the London polytechnics, you say: 
**500,0000. — and 120,0007. per annum for mainten- 
ance seems a large sum to expend in providing elementary 
technical instruction in a few evening classes,” I have 
already pointed out that the latter sum is an estimate for 
the session now opening, and that it allows for two new poly- 
technics just commencing, and I thought I had made it 
impossible for any one to say that it was being expended in 
providing for *‘ a few evening classes.” Let me again say 
what the polytechnics really are doing. There were nine 
institutes at work last year, and their evening classes 
were attended by probably not less than 30,000 individual 
students, of whom nearly one-third were women, repre- 
senting some 45,000 to 50,000 class entries, The total 
number of classes could not be far short of 2500, and 
covered every branch of technology, science, art, modern 
languages, commerce, literature, music, domestic economy, 
and civil service subjects, and classes for the exami- 
nations of London University. But this is by no 
means all, since the majority of the polytechnics carry 
on a large work with day schools and classes. Four 
of them provide science, technical, or commercial 
secondary schools for boys and girls, the numbers 
in attendance being 1700; five provide schools of 
domestic economy for girls ; three provide technical day 
courses on the lines of Finsbury Technical College ; and 
one conducts a training school of domestic economy ; and 
all but three carry on numerous day classes in art and 
music. So that, in addition to the vast army of evening 
students, there are not less than 2100 students in con- 
stant daily attendance for school or class work. We 
may, perhaps, be wanting in a sense of proportion, but 
it seems to me not unreasonable to protest against such a 
work being summed up as “ elementary technical instruc- 
tion in a few evening classes.” 

Your leader also says, ‘‘ We are hardly going too far in 
maintaining that the vast sums provided by Mr. Goschen 
for the advancement of technical education have been the 
subject of a misdirection of funds, since, as appears from 
Mr. Wells’ letter, they have been applied in the main in 
establishing centres of harmless recreation for the indus- 
trial classes.” I regret my inability to see how this mis- 
direction of funds appears from my letter, since I never 
conceived or penned so misleading a statement. It would 
appear that you are under the impression that the poly- 
technics have m in the main established by money 
derived from the Technical Education Acts of 1890, the 
disposal of which for London is in the hands of the 
Technical Education Board. But what are the facts? 
At least four of the 11 institutes in question were 
at work before Mr. Goschen’s Bill was passed. 
The entire cost of building the institute at New Cross 
was borne by the Goldsmiths’ Company; the buildin 
fund for the Borough and this polytechnic was raise 
almost entirely by private subscriptions aided by the 
City companies; and the new institutes at Chelsea, 
Clerkenwell, and Holloway owe their existence to the 
same sources. Only 3200. of the 64,000/. which repre- 
sents the capital expenditure on this polytechnic was con- 
tributed by the Technical Education Board, and of the 
500,0002. quoted by you it is certain that not more than 
12,0007. has been ‘‘ misdirected from the vast sums pro- 
vided by Mr. Goschen.” 

And similarly as regards maintenance. The Technical 
Education Board make no grants whatever to the People’s 
Palace or the Goldsmiths’ Institute, as the former is main- 
tained by the Drapers’ ang wd and the latter by the 
Goldsmiths’ Company ; and the total sum contributed by 
them to the maintenance of the seven other polytechnics 
for the two years March, 1894, to March, 1896, was 
27,500/., or not much more than one-fourth of their 
total expenditure. The maintenance of this polytechnic 
from January, 1893, to July, 1895, was 13.900/., of 
which only 43237. was contributed by the Technical 
Education Board ; and, lastly, the Board themselves esti- 
mate that of the 120,000/. for this year’s maintenance of 
the 11 polytechnics, they will not be contributing more 
than 25,0002. This being so, you will not be surprised 
that we think you are decidedly going too far in main- 
taining that the London polytechnics have in the main 
been established by money provided by Mr. Goschen for 
technical education. That there has been a misdirection 


of these funds in some parts of the country, is common 
knowledge, but I think I have shown it is not the case 
with the institutes in question. 

One other comment only in conclusion. There is an 
old Scotch proverb to the effect that “ Fools and bairns 
shouldna see half-finished work.” I am by no means 
wishing to relegate our critics to either category, but it 
is certain they are indulging in the practice which the 
proverb deprecates. Why, the work of the London 
polytechnics has scarely begun! Hight years ago 
only four of the 11 in question were in existence, 
and of the others one has had a life of only five 
years, one of four years, and two others of less than 
three years, while Chelsea is only just commencing its 
second session, and the polytechnics at Clerkenwell and 
Holloway are not yet out of the builders’ hands. In the 
face of such facts as these, we submit in all reason that 

resent judgment of polytechnics is decidedly premature. 

hen there has been time for results, we shall have no 
fear of the issue of any judgment, provided only it be 
accompanied by that knowledge of our work which has 
been so conspicuously wanting in recent criticisms. 
Yours faithfully, 
Srpney H. WE ts, Principal, 
Battersea Polytechnic Institute, London, 8. W., 
November 10, 1896. 





THERMAL UNITS. 
To THE EprTor or ENGINEERING. 

Srr,—My attention has been called to the account given 
by your reporter of the discussion of the ‘‘ Report on a 
Thermal Unit,” as published in your issue of October 30, 
page 549. Referring to the last statement in your report, 
will you allow me to say that so far from having forgotten 
my authority for my criticism of the action of the com- 
mittee in taking Rowland’s results as comparable in 
accuracy with more recent determinations of the specific 
heat of water, not only did I quote the authority, but I 
actually laid his statement upon the table. The authority 
in question was M. Guillaume, of the Bureau Interna- 
tional des Poids et Mesures. The statement I placed 
upon the table will be found on page 213 of his “Traité 
Pratique de la Thermométrie de Precision,” and is as 
follows: ‘* Numerous experiments have been made to 
determine the difference in indication betwen thermo- 
meters made of glass of variable composition. The re 
searches made with this object by Regnault above 100 
deg. Cent., and by Pierre between 0 deg. and 100 deg. 
Cent., were for a long time the most complete and pre- 
cise that we possessed ; but the results of these excellent 
observers have become uncertain, owing to the slight 
knowledge we then had of the zero movements. The 
results of the more recent experiments of M. Rowland 
have become useless (sont devenus inutiles) for the samé 
reason.” 

A reference to the history of thermometric investiga- 
tion proves that the movements of the zero were nob 
systematically studied until very shortly before Rowland 

ublished his work. (See Guillaume, page 148, also 

iillner’s ‘‘ Lehrbuch der Physik,” vol. iii., page 132, 
fourth edition. ) 

The more exact determination of variations in the 
specific heat of water with temperature has been made 
the object of many investigations. (For references and a 
synopsis of the results, see footnote on page 112 of Kohl- 
rausch’s ‘‘ Physical Measurements,” third English edi- 
tion.) As often as this has been done has the curve 
expressing the variation been characterised by maxima 
and minima. (See also Wullner, ‘* Lehrbuch,” vol. iii., 
pages 474-481.) 

nly within the last two years has the reason of this 
been apparent, Bartoli and Stracciati have published the 
results of long-continued and very exact determinations. 
(See abstracts of their work in Wiedemann’s Annalen Bet- 
blatter, 17, page 542, and 19, page 47.) In their first paper, 
‘* The Specific Heat of Water at Constant Pressure,” the 
prove that the curve is not characterised by maxima an 
minima, and they observe that the accuracy of their 
results depends chiefly upon the consideration of the 
‘zero depression.” ithout this correction, they say, 
maxima and minima are obtained. In theirsecond paper 
the results are calculated to those at constant volume. 
Appendix II. of the committee’s report shows that Row- 
land’s values for the specific heat from 15 deg. Cent. to 
20 deg. Cent., when compared with that at 10 deg. Cent. 
as unity, differ materially from the results of Bartoli and 
Stracciati at constant pressure, and from those of Grif- 
fiths, the agreement of the latter leaving little to be 
desired. See aleo Schuster’s statement with regard to Kow- 
land’s correction of his Kew verified thermometer to the 
air thermometer scale (Nature, vol. 51, page 214). That 
statement is in accord with Wiebe’s comparison of the 
English flint glass thermometer, with the verre dur and 
Jena glass thermometer (Sitzungsberichte der Kénigl, 
Preuss. Akad. der Wissenschaften, 1885, page 633). 

Iv is therefore evident, and this was my contention, 
that Rowland’s results must have been vitiated in this 
manner, in spite of the extraordinary care with which the 
experiments were made. ‘To entirely eliminate the effect 
of zero movements was all but impossible at the time, 

It is further stated in your account that the “‘ perfectly 
clear propositions met with more opposition than the 
committee expected”... also **some seemed to over- 
look the fact that the Joule has an existence apart from 
the thermal question.” 

I do not think it was seriously contended that the 
propositions left anything to be desired on the score of 
clearness. The point was rather one of by) anger for, 
look at the question as we may, we are left with two 
units—the calory and the Joule. It is true the saving 
clause unifies them, but it will nob do away with the 





necessity for recalculation. A unit, to be of practical 
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value, must be capable of being laid down with great 
precision. 

Farther, there is no question that a clear definition 
of a suitable secondary unit of heat is wanted for the 
comparison of thermo-chemical results. Why not take as 
the calory the gram-degree at 10 deg. Cent., and retain 
this as the secondary unit? If this be done the calory 
will be = 4.2 Joules with sufficient approximation (viz., 
1 in about 1000) for engineers. Ultimately the calory 
will be 4.20 Joules + a small correction. Why not apply 
this farther correction in transforming units of heat into 
units of energy, in the comparatively few cases where 
the accuracy of the experiments may justify its use ? 

If the secondary unit be more often used in practice, 
it is surely expedient to have it fixed, and its relation- 
ship to the primary energy unit adjusted by a correction, 
rather than by continually shifting it to have vexatious 
correstions in all cases where we may not desire to express 
amounts of heat in terms of energy. 

This I should suggest, because, owing to the great 

advances ia our knowledge of mercurial and electrical 
thermometry made in the last 15 years, I believe it will 
be possible in the near future (if not at present from the 
experiment of Griffiths and Bartoli and Stracciati, 
agreeing as they do far more closely on the question of 
the specific heat than do the best determinations of J), 
to state with great precision what the variation of the 
‘specifis heat of water at ordinary temperatures is. On 
the other hand, as exact a determination of the mechanical 
equivalent of heat, which shall be free from constant 
errors, involves and must involve further questions of 
great practical difficulty. 

I may conclude by a quotation from the ead of Pro- 
fessor Schaster’s account of his determination of J as 
given in Nature, vol. 51, page 214: ‘‘ As far as we can 
draw any conclusions from thecomparison, it seems to point 
to a difference in the value obtained by the electrical and 
direct methods. Whether this difference is due to some 
remaining error in the electrical units or to some undis- 
covered flaw in ths method adopted by Mr. Griffiths and 
ourselves, remains to be decided by further investi- 
gation.” 

So far am I from ‘‘ protesting altogether” from the 
committee’s report, that the only difference I am conscious 
of is on the expediency of retaining a secondary unit at 
a defined temperature, and a corrected value for Joule’s 
equivalent, rather than the number 4.2 (without a correc- 
tion) for that equivalent, and in consequence a variable 
and therefore vexatious secondary unit. 

I am, Sir, yours faithfully, 
S. A. Sworn. 

[We regret that our necessarily very condensed report 
should, in Mr, Sworn’s opinion, not have correctly sum- 
marised his remarks. When we stated that he had ‘‘for 
the moment” forgotten his authority, we did nob at all 
wish to question the cogency of his remarks, nor his right 
to speak, as our brief reference to his work will indicate. 
Mr. Sworn spoke several times, and finally did lay his 
Guillaume on the table; the name was not announced, 
however, and he had not at once been able to state his 
authority when repeatedly asked by the President and 
others. The nature of his protest is sufficiently clear from 
our remarks.—Ep. E 





GREAT DUCIE-STREET BRIDGE. 
To THE Eprtror oF ENGINEERING. 

Srr,—On page 593 of your last issue your correspondent 
**S.” asks as a favour that Mr. Gilchrist will be good 
enough to present some simpler method of dealing with 
the design of girders having fixed ends. I donot propose 
to attempt that which Mr. Gilchrist has been asked to 
do, and can no doubt do better; but your editorial com- 
ment as to the greater simplicity of a process apparently 
more difficult, induces me to make some remarks upon 
the applicability in practice of such an investigation as 
that referred to. I have had opportunities of observing 
the methods of many engineers in the conduct of the 
necessary calculations for structural work, and I have 
noticed that the tendency commonly is to adopt the 
simplest treatment of which any given case seems capable. 

Apart from the saving in time, a sufficient reason for 
this is, no doubt, to be found in the fact that few engi- 
peers carry into middle life any considerable burden of 
mathematical knowledge, even supposing that originally 
they possessed it, which is far from being always the 
case. But not only must a fair knowledge of mathematics 
exist to enable a designer to rearon as Mr. Gilchrist 
reasons, but such facility and confidence as will insure 
reliance upon the results; and this, by the infrequency 
with which any but simple methods are required, is sel- 
dom found in men who have for many years been engaged 
in the practice of their calling. I except those who have 
such a love for mathematical study as to be resorting to 
it on every occasion, or even without occasion. 

If it could be shown that the evasion of elaborate 
mathematics were a neglect of rizid and precise methods, 
in favour of a slovenly, wastefu., and unsafe process, id 
would be unpardonable; but a mathematical investiga- 
tion, to be reliable, must itself satisfy conditions which 
are not always present ; the premisses must be complete! 
and correctly stated, and the reasoning must be exact ; if, 
for the purpose of simplifying the calculation, to make it 
practicable, certain elements are ignored as negligible, it 
must be also known that those quantities really may 
be neglected without sensibly affecting the issue. The 
jadgment has in this to be exercised, experience greatly 
relied upon, without due exercise of which the 
resulp may be quite worthless, The possibilities of 
error attending a complicated analysis of a difficult 
nature are such that it is small wonder if engi- 


neers have the partiality I have indicated for the 
simpler forms of computation, even though not of a rigidly 
precise nature, and in part explains why comparatively 





few pursue mathematical studies to any great length. 
There may, of course, be other reasons, apparent to any 
one—a mere inability to acquire such knowledge, or want 
of application; but these are not, I submit, the sole 
reasons. A great deal may be done with a sound know- 
ledge of first principles, fair reasoning faculties, good 
judgment, and simple arithmetic, though I do net mean 
this statement to convey any disparagement of the appli- 
cation of mathematical knowledge to engineering work, 
for though the use of the higher branches of this study 
may be seldom needed, it cannot be denied that the man 
who possesses this knowledge, with the power of readily 
applying it, has an advantage over another, equal in other 
respects, but deficient in this particular. I submit, how- 
ever, that there are many questions which, though capable 
of elaborate treatment, may also be dealt with by much 
simpler means with sufficient exactness; great pre- 
cision may not be needed, or may be thrown away 
because of some important consideration which cannot 
be included in any calculation, but may materially 
affect the result. For instance, in the case of a continuous 
girder, on supports the foundations for which are not of 
the best, no man can say at the outset how much the 
settlement may be, and whether regular or irregular. A 
margin of strength over and above that indicated by pre- 
cise calculation should therefore be allowed ; or, in the 
case of a girder similar to that which Mr. Gilchrist has 
investigated, the abutments may possibly sink or cant 
over elightly, and great nicety of calculation is hardly 
requii where such a disturbing cause of unknown 
amount may exist. This brings me to a suggestion 
which ‘‘S.” may find useful. Why not determine the points 
of contrary flexure by introducing a joint (either flexible 
or articulated) at suitable places, dividing the girder into 
three lengths? By so doing, the calculation is reduced to 
the simplest. A few minutes would (the weights being 
given) suffice to ascertain the stresses, the structure then 
be independent of any moderate settlement, and always 
stressed, for the same loads, in the manner originally cal- 
culated. This is, of course, quite begging the real ques- 
tion, which I leave to Mr. Gilchrist, but may help **S.” 
if he is proposing to deal with an actual case. 


Yours truly, 
November 9, 1896. W. 





THE ORIGIN OF WIRE GAUGES. 
Yo THe Eprrok oF ENGINEERING. 
Srr,—Can you or any of your readers advise me where 
I can get the history of the origin of the following wire 


gauges : 
Stub’s W.G., 
Birmingham W.G.., 
English W.G. 
(sometimes called here ‘‘ English Standard),” 
Imperial W.G. 

The manufacturers of said gauges doubtless issued 
some printed matter regarding their several gauges, why 
they were issued, why they varied from other gauges, &c. 
If you can assist or give me the address of the original 
makers of said gauges, I will appreciate it and reciprocate 
if opportunity presents. I also want to geb the correct 
graduation of said gauges. Awaiting your early reply, 

Iam, yours very truly, 
Wm. PAumeEr. 

Carlisle, Pa., U.S.A., October 27, 1896. 

[The origin of the Birmingham and some of the other 
earlier wire gauges appears to be unknown, but we pub- 
lish Mr. Palmer’s letter in the hope that it may possibly 
bring to light some hitherto unpublished information 
bearing on this point. Mr. Palmer will find some infor- 
mation as to the variations of various earlier wire gauges 
— ina paper read by Mr. Latimer Clark b2fore the 

ritish Association at the Dundee meeting in 1867. We 
published this paper on page 249 of the fourth volume of 
ENGINEERING.—ED. E.] 





‘““CHILIAN NITRATE OF SODA DEPOSITS.” 
To THE Eprror oF ENGINEERING. 

Srr,—In your issue of Ostober 30 appears an article on 
** Chilian Nitrate of Soda Deposits.” 

Your correspondent may know a great deal about 
nitrate, but he is decidedly weak in modern history. 
Here is what he says in one part: ‘‘ In front of her capital 
—Iquique—the brave Admiral Grau fought the three 
most powerful of ths Chilian Fleet and went down with 
his ship the Huascar, after doing great damage to the 
enemy’s vessel.” 

In the first place, Grau only fought one vessel, the little 
old wooden craft Esmeralda, which was commanded by 
the brave Captain Psat and a brave crew. The Eemeralda 
went down in front of Iquique, after being rammed three 
times by the Huascar. 

In the second place, Grau was killed cn board the 
Huascar, when she was captured at Punta Angamos, 400 
miles south of Iquique, and the Huascar is floating yet. 

I write this in the cause of trutb, and beg to refer to 
avy reliable history or to the English residents on the 
Pacific coast. 

I remain, yours truly, 
CavupoLicaN LAvTARO. 
157, Grove street, Newcastle-on-Tyne, 
November 11, 1896, 





NORTH ATLANTIC SHIP ROUTE LIGHTS. 
To THE EprTor oF ENGINEERING. 

Srr,—Mr. Stevenson gives me the credit of being an 
adherent to the scheme of Mr. Plass for lighting up the 
Transatlantic steamship track from Ireland to New York. 
This is notthe fact. Iam not aware that such a scheme 
would bs recommended by masters of ships who do not re- 





quire coaching in navigation in the open sea. If I were con- 
sulted on the subject of an advan light, I should ae 
gest the anchoring of a vessel on Porcupine Shoal, 160 
miles due west from Cashia Bay, poe oem g Commander 
Hoskyn discovered this bank in 1862 when making a 
survey of the sea bottom from Ireland to Newfoundland. 
On that bank there is only 80 ft. of soundings, but beyond 
the terrace there is a slope gradually receding to 700 
fathoms, where the Atlantic dea = Bo extend to the 
banks of Newfoundland. If a light-vessel was stationed 
at the Porcupine bank, she might prove of great benefit 
to shipping, especially if she were _ with proper 
appliances for assisting vessels in distress, and was con- 
nected by submarine wire to the Irish coast. 

As to the scientific plan alluded to by Mr. Stevenson of 
having lightships at prominent and frequented parts, in 
20 to 40 fathoms, with telephone stations on land, I have 
no desire to disparage such a laudable proposition, but I 
would remark that light-vessels are visible from sunrise to 
sunset ; and at night are illuminated. They are also pro- 
vided with fog sounding signals. When neither light-vessel 
or lights can be seen, nor alarms heard, the tinkling of a 
bell by the action of electrostatic apparatus may possibly 
not be effective for the purpose intended. Should a 
passing ship approach near enough to a stationary vessel 
fitted with the aan em appliances mentioned by Mr. 
Stevenson, and the electric affinity acts in all weathers in 
the manner described by the ingenious inventor, an object 
would be gained. Had there been a light-vessel off 
Ushant, her light would not have been obscured when the 
Drummond Castle foundered. The atmosphere at sea 
was not dense, but the fog enveloped the island, and this 
localisation of fog is deceptive. 

As to the merits of the system propounded by Mr. 
Stevenson, I should be sorry to depreciate it by any ad- 
verse criticism. What may be done by its medium in the 
way of signalling, and holding distant conversation at 
sea, remains to be discovered and put into practice. 

I became a student in telegraphy with the sole object 
of connecting lightships with theland. The swinging of 
@ vessel with a wire attached baffled my notions for years ; 
but by practical tests I overcame the trouble in the way 
described in your columns of October 16. 

_We must not conclude that we have reached the 
pinnacle of perfection in matters pertaining to the state 
of ships, their engines, boilers, and propellers ; and with 
reference to electricity, the oldest of all powers, it is in 
its infancy as regards its application to propulsion. I 
contend, however, that before the Transatlantic route is 
lighted, the seamen, whose lives are jeopardised by colli- 
sions, should be consulted on the question of placin 
obstructions in the pathof navigation. There is so muc’ 
wreckage knocking about the Atlantic, that light-buoys 
are likely to be damaged, and if some 45 of these are 
at all times exposed to the action of winds, waves, and 
collisions, their frequent disappearance may cause more 
harm than good. Yours truly, 

: TxHos. Moors. 

Milton-road, Croydon, November 2, 1896. 








HORSE-POWER. 
To THe Eprrok oF ENGINEERING. 

Srz,—Can you refer me to the source in which Watt’s 
experiments for the determination of the value of ths 
“* horse-power ” were first made known to the public. 
: What I am wishful to find out is this: Did Watt pub- 
rt ea account of his experiments? if so, in what jour- 
na 

The favour of a reply will be much esteemed. 

October 25, 1896. 





INCANDESCENT GAS LIGHTING. 
To THE EprtoR oF ENGINEERING. 

S1z,—In connection with your articles upon incandes- 
cent gas lighting, a point that is of interest to many manu- 
facturers and others is the facility that this system 
affords for successfully supplying illumination from low- 
price gas of the Dowson type. : 

A millowner who adopted the system at the suggestion 
of the writer gave the cost of the gas as under 3d. per 
1000 ft. 

Yours truly, 
J. L. DExtTER. 

The Foundry, High Wycombe, November 3, 1896. 





THERMAL CONDUCTIVITY OF SHEET 
COPPER. 

To THE EpiToR OF ENGINEERING. . 
Sir,—With regard to the inquiry in the article 
** Thermal Conductivity of Sheet Copper” in your issue 
of October 30, page 564, I beg to draw your attention to 
some investigations carried on at the Reichsanstalt as 
preliminary to a research on transmission of heat. These 
experiments were published in the Zeitschrift fiir In- 

strumentenkunde, 1896, page 238. 
Dr. St, LInDECK. 


Charlottenburg, Berlin, Goethestr. 68, Nov. 1, 1896. 





Sourn Arrican GoLp.—The output of Pony in the Wit- 
watersrandt district in September was 202,561 oz. The 
corresponding output in September, 1895, was 194,764 oz ; 
in September, 1894, 176,707 oz.; in September, 1893, 
129,585 oz,; and in September, 1892, 107,852 oz. The 
gold production of the Witwatersrandt district decreased 
in January, February, March, April, and June this year ; 
but it increased in May, July, August, and September ; 
and it now — probable that the production for the 
a of 1896 will somewhat exceed that for the whole of 
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MUNROS TUBULAR BOILER. 
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Tue illustration above shows a new form of boiler 
which has been recently patented by Mr. William 
Munro, of Hebburn-on-Tyne, and which is being intro- 
duced by a company having Mr. H. W. Wilson and 
Mr. G. F. Addleshaw, of Crown-buildings, the Side, 
Newcastle-on-Tyne, as managers. It will be seen that 
the boiler, which is rated at 500 horse-power, is rectan- 
gular, and that both ends and sides are flat, the 
only curved surface being that of the steam receiver at 
the upper part. The staying of the flat surfaces is 
provided for by the tubes, of which there are three 
sets, viz,, two sets inclined at 45 deg. to the horizon, 
av at 90 deg. to each other, and one set arranged 
horizontally in the interstices between the inclined 
tubes. The entire water space is thus packed with tubes. 

There are two firegrates, one at each side. Over 
each grate is a brick arch, as shown at the left side in 
Fig. 2, The course of the gases is up the five lower 
rows of the inclined tubes into the chamber at the 
right side of the boiler ; then down the six upper rows 
of tubes into the space over the brick arch. The 
gases then pass lengthwise along the boiler to the 
front, where they gain access to the horizontal tubes, 
and through them to the uptake. Circulation of 





water is provided for by a large external downcomer |i 


connecting the upper and lower parts of the water 


space. The dimensions of the boiler illustrated are : 
Sq. Ft. 
Heating surface in 130 first course 24-in. 
tubes ae set aie a eae 680 
Heating surface in 156 second course 
24-in. tubes be a hes ie 854 
Heating surface in 140 third course 3-in. 
tubes ots ake ede és ES 879 
Heating surface in bottom plates 118 
Heating surface in end plates 114 
2645 
Grate surface, 6 ft. x 5ft. x 2 ... eas 60 
Area through first diagonal tubes (65)... 1.418 
5 second diagonal tubes (78) 1.700 
a horizontal tubes (140) ... 4.600 
Ratio grate area to heating surface 44 


For marine purposes the boiler takes a somewhat 
different form, the use of brickwork being avoided. A 
wet firebox is made by prolonging the top and side 
sheets vertically to below the firebars, and leaving a 
water space between them. Further, there are only 
10 rows of inclined tubes at each side, and these are 
all quite straight, none of them entering the steam 
receiver in the fashion shown in Fig. 2. This enables 
the staying of the steam receiver to be done more 
efficiently, 

It will be seen that the tubes are screwed into nuts 
having bosses, these bosses being in turn screwed into 
the tubeplates. In the marine boiler the flanges of the 
nuts are inside the water space. 

It must be conceded that the boiler contains an enor- 
mous amount of heating surface, anda very large grate 
area in a very smallspace. It is not, however, easy to 
see what advantage is gained from this, since it would 
require forced draught of high pressure to utilise the 
surface, The gases from a grate area of 30 square feet 
have to pass through 65 tubes of 2} in. diameter in the 

rst instance, and then through two othersets of tubes. 
As will be seen from the table of particulars given on 
our engraving, the first group of tubes through which 
tie gases pass give a flue area of but 1.418 square feet, 
or but ; of the grate area with which they have to 
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deal. This is far too small a flue area, and it might 
be increased quite four-fold with advantage. The 
second group of tubes gives a flue area of 1.7 square 


feet, or iw of the corresponding grate area, and this 


is also far too small. In fact, as we have said, it is 
only with a very strong forced draught that i, 8 
like a fair amount of work could be got out of the boiler, 
while with such a draught we should fear trouble from 
insufficient circulation, and want of space for the com- 
bustion to take place in. Inasketch we have received 
of the marine type of boiler there is no brick arch, and 
apparently the whole 10 rows of tubes form the first 
course, offering nearly twice the area for the gases 
afforded in the boiler illustrated, and also more room 
over the fire for complete combustion. This is a dis- 
tinct improvement. 





LEE’S AUTOMATIC DISINFECTOR. 

THE accompanying illustration shows an apparatus, 
made by the Auto-Disinfector Co., 91 and 93, Northum- 
berland-street, Liverpool, for automatically distribut- 
ing a given quantity of any suitable concentrated dis- 
pe deh att to every “‘flush” of water. On being placed 
at the bottom of a flushing cistern it becomes filled up 
with water, and every time the operation of flushing 
takes place and the level of the water in the cistern 
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falls below the cap on the top of the apparatus, a 
quantity of disinfectant in solution equal to the amount 
of water contained in the cap will be discharged 
through the curved outlet pipe at the side, the 
bottom end of which is covered by fine gauze wire to 
prevent choking. The disinfectant cannot therefore 
be wasted between flushes, and the quantity used 
is measured each time. 





TESTS OF 150-KILOWATT PARSONS 
TURBO-ALTERNATOR. 

Tue following steam tests, made by Mr. William D. 
Hunter, M.I.E.E., the engineer to the Newcastle and 
District Electric Lighting Company, on a 150-kilowatt 
alternator supplied to them by Messrs. C. A. Parsons 





and Co., show what extreme economy of steam may be 
obtained with the compound steam turbine under ordi- 
nary conditions. 

The plant consisted of a compound steam turbine of 
Messrs. C. A. Parsons and Co.’s latest type, geared 
in the ratio of two to one by helical spur gear- 
ing, to one of their standard type 150-kilowatt alter- 
nators and direct-coupled exciters, the speed of the 
motor being 9400 sovelanhans per minute, and that of 
the alternator and exciter 4700 revolutions per minute. 

It will be noted that the pressure at the steam chest 
of the motor was only 70 lb. per square inch, and the 
vacuum only 264 in. to 262 in., so that neither pressure 
nor vacuum were exceptionally favourable to economy. 
The object of the test made, however, was to ascertain 
the economy under ordinary working conditions. 

The consumption of steam was measured by carefully 
calibrated tanks from which the feed was drawn, and 
the electrical output was taken by a ‘‘ Kelvin” watt- 
meter, cross-checked by independent ampere-meter 
and voltmeter ; no steam separator was used, nor was 
the steam superheated. The power was absorbed by 
a water resistance, 
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It is scarcely necessary to draw special attention to 
the importance of the results which follow, especially 
when it is remembered to what an extent the light 
loading of plant affects the economical working of a 
generating station. 

Reference to the diagram shows the total water used 
per hour for about full, half, and quarter load to be 
respectively 3484 lb., 1950 lb., and 1150 Ib., or, ex-, 
pressed as pounds per electrical horse-power per hour, 
the figures become 17.28, 20, and 22.01 respectively. 
It will be seen that points taken in the diagram con- 
necting water and power fall sensibly in a straight line, 
and the uniformity is such that the approximate water 
consumption for any intermediate power may be readily 
taken off. 

It is further to be noted that the quantity of water 
used when the generator was running at full voltage, 
but without doing work, was exceedingly small, and 
since the diagram shows that from this point the con- 
sumption of water increases with the load at approxi- 
mately constant ratio, the importance of being able 
to keep the ‘‘no load” consumption down is at once 
apparent. 

Tests of 150-Ktlowatt Geared Turbo-Alternator, October 

26, 1896, for the Newcastle and District Electric Lighting 

Company, Limited. 
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The generator worked throughout the trials in a 
most satisfactory manner, the design of the gearing 
and workmanship, together with the automatic lubri- 
cating arrangements, showing to advantage in the 
smooth running of the machine. The governing also 
was excellent. 


INDUSTRIAL NOTES. 
_FurtHer meetings of the Council of the Interna- 
tional Federation of Ship, Dock, and Riverside 
Workers have been held in private; the officials de- 
clare that the matters discussed were of too grave a 
character to be made public at present. Whether this 
reticence arises from weakness or confidence, the 
inevitable result is a kind of uneasiness as to the 
probable action to be taken, and uncertainty as to 
when a definite move will take place. It is reported 
that the council have been able to avert for the present 
the contemplated strike at Hamburg, as isolated action 








is condemned. At the Albert kes during last 
week the members of the Free Labour Association 
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struck for higher rates for unloading grain. It is 
further said that a strike of porters belonging to 
the Free Labour Association took place in connection 
with the coal vessels. Assuming that the facts are 
as alleged, it would seem that matters are in a curious 
condition at the present time. If the union can 
detach the “‘ free labourers” and estrange those of the 
Shipping Federation, then the dispute may become 
serious, But policy will gain the day toa certainty. 
No class of employers could tolerate the ‘‘Ca’ canny” 
policy,” and workmen worthy of the name would not 
play the part. A fair day’s work gives a claim toa 
fair day’s wage, but a wilful practice of doing as little 
as possible must sap the very foundations of a man’s 
character, and land him finally as a loafer. 





The condition of the engineering trades throughout 
Lancashire continues to be satisfactory as a whole, 
though in one or two branches there appears to be a 
slight slackening off, principally in some of the heavier 
sections of engineering, and in the loom-mahin 
branch. Otherwise all the establishments are wel 
supplied with work. Machine tool makers are exceed- 
ingly busy, the orders on hand being sufficient to keep 
them going for a considerable time to come; there is 
also plenty of new work offering, which the leading 
firms cannot entertain with any hope of delivery 
at an early date. Locomotive builders are also very 
full of work, and some new orders have been 
recently booked for the Japanese State railways. 
Stationary engine builders continue to be well em- 
ployed, and boilermakers are kept fully going. All 
other branches are well engaged for some time to 
come. The lists of nnemployed keep at alow ebb— 
lower than for a long time past. There are still one or 
two wages disputes pending, but not of serious moment. 
There appears to be no disposition on either side to 
precipitate any active hostility, but rather to proceed 
carefully and cautiously by negotiation. The recog- 
nition of the principle of levelling up wages to some- 
thing approximating to comparative uniformity is 
rather favourable to the men, and will be of advantage 
if not pushed to an extreme. The iron trade is not 
quite so brisk as last reported, but users have gene- 
rally made their bargains, and makers have little to 
offer beyond what they have on order. They can com- 
mand full rates, and even in some cases an advance 
upon recent rates. In the finished iron trade there is 
an active demand, prices are very strong, and makers 
decline to book forward at the quoted rates. Nut and 
bolt makers are very busy, and find no difficulty in 
getting the advanced rates of 20s. per ton. In the 
steel trade there is general activity, and prices are 
tending upwards in most cases. Altogether the con- 
ditions of trade are very favourable, and the outlook 
is good for some time to come, Some Lancashire men 
were rather afraid of McKinley’s election, but gene- 
rally they recognise that trade would have suffered 
most had the result been otherwise. In any case 
there is more confidence now that the election is over. 





The condition of trade in the Woiverhampton dis- 
trict remains about the same, generally speaking. 
There has been a little more quietude in the home de- 
mand, but an increase in the demand for export pur- 
poses. The lessened demand for home purposes, 
however, is merely the result of previous buying, the 
major portion of which has yet to bedelivered. There 
has been a rise in the price of fuel, and consequently 
prices have hardened, both for crude and finished iron. 
As regards foreign orders, some heavy lines are antici- 
dated from the Cape, Australia, and South America, 
chiefly for unmarked bars, tube strip, hoops, and rods. 
Quotations generally are firm, and some heavy business 
has been done in sheets of various qualities, except the 
common black sheets, which are quieter. There is a 
good demand for steel, and rates are well maintained. 
All the engineering anc kindred branches of trade 
continue busy, the unemployed lists of the various 
unions being at a low ebb. The hardware industries 
are generally busy, and especially is there an improve- 
ment in the outlying domestic branches, which for a 
long time were in a bad state. There are no serious 
disputes pending in any branch of trade. Even the 
grumblings at the Midland Wages Board seem to have 
quieted down. 

In the Birmingham district the result of the Presi- 
dential election in the Unitec. States seems to have 
given more satisfaction than elsewhere, except, per- 
haps, in Sheffield. Not but what there is a feeling 
that the tariff may be increased, but even that even- 
tuality is regarded as better than the uncertainty as to 
the silver policy of Mr. Bryan. This feeling was 
shown in the stronger tone, and a stronger disposition 
to do business in nearly all departments. The recent 
advance in prices seems to be well maintained, and 
there is still an upward movement. The steel trade is 
busy, but it is said that the production is more than 
equal to the demand. All the branches of engineering 
and most of the hardware trades are busy, and so also 
are the lighter trades of the district. There are no 
serious labour disputes pending, nor does there appear 








to be any looming in the near distance. On the whole, 
the outlook is favourable, and the pa for the 
early part of next year are fairly good. 


The condition of the cotton industries of Lancashire 
is not so good as could be desired. The Spinners have 
4 per cent. of their members out of work, and there has 
been a decrease of membership owing to ‘‘ the closing 
of mills, through various causes, the predominant one 
being bad trade and financial losses.” The loss of 
members is rather significant, for the numbers are less 
by 1050 than a year ago. The total members now 
stand at 14,291. The number of disputes dealt with 
in the month was 24, several of which were with re- 
spect to particulars under the Act. That Act seems to 
work smoothly, for the Association work out the de- 
tails, and there is seldom any friction in the matter 
afterwards. Sometimes the men are found to be right, 
and sometimes the firm, but it is a matter of figures,and 
the results are usually accepted without dispute. The 
‘* quick-speed clause” is giving some trouble, and it is 
feared that a dispute may arise; but the matter is 
under consideration, and the joint committee will have 
further considered the question ere this ‘‘ Note” 
appears in print. Some disputes have developed into 
active hostilities, and in the case of the Bank Top 
Spinning and Manufacturing Company, Limited, ‘‘ the 
joint committees of the Spinners and Cardroom workers 
have decided to bring out the weavers, winders, power- 
loom overlookers, twisters, drawers, slashers, and all 
others employed by the company.” Those called out 
will be paid full wages till the strike is settled. It is 
admitted that the order is a large one, and that the 
contest will be costly. In one case the Association states 
that the operatives are beaten, and have been for some 
time. The great and increasing difficulties are dealt 
with in plain language, and the members are urged not 
to strike until they have fully counted the cost, Non- 
union labour seems to be large, and on the increase, 
and, therefore, when a strike takes place there is a rush 
to fillthe places. These unpalatable facts must be 
stated, and the lesson they teach must be understood. 
The loss of membership seems to have had a depressio 
effect upon the officials of the union, and to have le 
to such plain language regarding the state of affairs, 


The recent elections in the United States do not 
concern us in these ‘‘ Notes,” in so far as their political 
issues affect parties in the American Government. But 
the issues raised, directly and indirectly, were such 
that the whole industrial system of the United States 
was involved, and indirectly the industries of Europe 
very largely. Without discussing the details of 
policy represented by Mr. McKinley and Mr. Bryan, 
one thing was perfectly certain, that had Mr. Bryan 
succeeded there would oes been a financial crisis, and 
consequently labour would have suffered most disas- 
trously. The feeling had grown so strong that, apart 
from the intrinsic rights or wrongs of the questions 
involved, a victory by Mr. Bryan would have had that 
result. But now that the elections are over we shall 
probably have to face further hostile tariffs ; whether 
they will be mild, or somewhat extravagant, we shall 
be affected. But, meanwhile, it is thought that, in 
anticipation of further measures, we shall benefit by 
the result of the elections for at least a time, whatever 
may come at a later date. In Americaitself the reports 
speak of a further flush of trade, of industries quickened, 
factories restarted, greater confidence, and what not. 
So far, therefore, there is relief from the suspense 
which would have arisen had the results been different. 





The Trades Union Congress Parliamentary Com- 
mittee seem to have returned to the old policy, so 
much denounced during the last seven years. For a 
long time past nothing would ‘‘ go down” buta brand- 
new system of industrial relations between capital and 
labour, quite irrespective of natural, economical, and 
other stupendous difficulties. Butafter the last Con- 
gress things were found to have changed, even in spite 
of the incomprehensible attitude of the delegates as re- 
gards the socialistic resolution respecting the nationali- 
sation of everything, and the municipalisation of all the 
rest, if anything remained to be municipalised. The re- 
turn to the old order of things is shown in the endea- 
vour to fix deputations to Ministers urging feasible and 
practicable legislation in the several departments over 
which they respectively preside. In this way useful 
measures may be promoted which will give some relief, 
remove some difficulties, and apply some remedies. 
When the practicable is discarded, confusion and stag- 
nation are sure to follow. Who can, or will, attempt 
unheroic measures when a babel of tongues pro 
test that only a complete overturn of all social con- 
ditions can meet the case. There is a shrug of the 
shoulders, and the exclamation, What can be done ? If 
the committee can succeed in clearing up all doubts as 
to the fair wages resolution, and its application by the 
several departments, in settling employers’ liability on 
a firm and sure footing, and perhaps in defining a little 
more closely the questions of gay and conspiracy, 
they will have done much for the cause of labour. 
The first duty of the committee is to see what is 


— in one session, and then try to achieve that 
asten slowly is good advice, especially in legislation. 


The cabmen’s dispute has passed into an attitude 
of possible conciliation, certain negotiations having 
been going on which may lead to a solution of the 
difficulty. But the position of affairs has been con- 
siderably strained by the action which the cabmen 
were advised to take, and which led to awkward 
results. The boycotting of the stations was, at best, 
but a clumsy expedient, and it ended in total failure, 
The men blame the police and magistrates for the 
failure, but after all the travellers could not with im- 
punity be put down in the road outside the premises 
of the several stations without considerable incon- 
venience. Whenever men on strike try to drag in the 
public, they create a feeling adverse to themselves, 





One of the most curious developments of what may 
be called the new labour policy has exercised one of 
the London vestries. It arose over the question of 
the unemployed. It appears that the Bermondsey 
Vestry had appointed a committee to consider the 
question, and a special report was prepared, which 
was presented to tke vestry. The report was taken at 
its meeting last week, and it occupied not only the 
whole meeting as ordinarily understood, but from the 
time of —S seven o’clock, until four o’clock the 
next morning, being an all-night sitting, which is most 
unusual with a vestry. Thechief point in dispute, and 
the one which divided the vestry into two opposing 
parties, was whether employment should be given ex- 
clusively to the parishioners who were members of 
trade unions, or whether all the persons out of work 
should have an equal chance. It seems incredible 
that any body of men elected by the ratepayers should 
for one moment entertain the notion that a man 
should be refused work by a vestry simply by reason 
ofthe fact that he did not belong to a trade union. 
But so excited was the discussion, and prolonged the 
proceedings, that it is evident the parties were strongly 
represented. In the end, however, it was resolved 
that a man need not be a member of a union to be 
taken on, if work could be found. So far the decision 
is satisfactory. But the incident throws a curious light 
upon the tactics of the new labour party, who talk of 
socialism, and of universal brotherhood, when we find 
that brotherhood means a paltry tyranny exercised 
upon the starving poor, who have to apply to the 
parish for relief, or for work to procure bread! Such 
tactics can only bring trade unionism into contempt, 
lessen its influence with the more thoughtful workmen 
of the country, and pave the way for a reaction against 
its policy, certainly against its newer developments. 
The proposal was a monstrous one, and the sadness of 
itis that it took so long to defeat the proposition. 
But Bermondsey does not represent London in this 
matter, except by its final decision. In other vestries 
the contrary proposal would find many advocates. 





Matters are again in a disorganised state in the 
South Wales tinplate trade. The men gave notice a 
month ago to revert to the 1874 wages list, which the 
masters refused to recognise, and the men left work. 
Notices were also given at other works. The executive 
of the union seem to be impressed with the gravity of 
the case, and they have advised the men to accept 
concessions of 5 per cent. and 10 per cent. respectively, 
on condition that the list itself shall be conceded to 
them at a later date to be agreed upon. Things have 
improved to some extent, but it is feared that any 
dispute will throw the whole trade into confusion. 
There is, consequently, some anxiety to prevent 4 
rupture at the present time. 





A general movement is on foot for the better 
organisation of the telephone workers, meetings having 
been held in all the chief towns, and branches have 
been organised in 13 or 14 centres, with an aggregate 
of over 1500 members. The complaint of the men 
generally is that they work long hours, and that their 
wages are inadequate. The movement is being carried 
on by the General Labourers’ Union. 


The firemen of the Metropolitan Fire Brigade, 
under the London County Council, are petitioning 
for fixed hours of work, for 24 hours’ leave in a fort- 
night, and for an annual holiday of 10 days, instead of 
the seven days as at present. Our firemen are an 
excellent body of workers, and any reasonable demand 
ought to be conceded to them. It must be remem- 
bered that they have to be on duty day and night, 
including Sundays, so that 24 hours off ina fortnight 
is notexcessive. Doubtless arrangements can be made 
to meet their wishes in this and other respects by 4 
judicious rearrangement of their duties. 


The Miners’ National Federation is again endeavour- 
ing to capture the Durham Miners’ Association, and & 
wordy warfare has been going on between the officials 
of the two organisations by circular, with the view of 














influencing the decision. It is admitted that reduc- 
tions have taken place in Scotland and in Cumberland, 
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but it is alleged that these have mainly arisen by 
reason of the attitude of the Durham and Northumber- 
land men. Whatever the issue of the contest, one 
thing is certain, namely, that the federation cannot 
well supplant the northern unions, because the mode 
of organisation and the benefits are very different. 





There are rumours of a possible dispute on some of 
our railways before the close of the present year, The 
men chiefly affected are the goods guards, shunters, 
and brakesmen. But it is to be hoped that some 
amicable arrangement will be effected. The companies 
have of late years made some concessions, and the 
Amalgamated Union of Railway Servants is not an 
aggressive new union, so that negotiations may avert 
what might otherwise be a difficulty just at a time 
when traflic is very busy and pressing. 





BACTERIA AND THEIR IMPORTANCE IN 
THE HOUSEHOLD OF NATURE.* 
By H. AtrreD RoEcuHLinea. 
(Concluded from page 540.) 

Bacteria in the Soil.—It is more than probable that the 
soil is the original home of all bacteria. In it they find 
conditions favourable to their existence, they live and 
thrive in it, and when carried away either by water or 
other agencies they are transplanted into other media in 
which they can manage to live for some time. 

In every soil which contains the least trace of organic 
matter invariably a very large number of bacteria are 
found, their number being greatest not on the surface, 
bat a little below it, where ib frequently reaches into 
millions. It then more or less Pages decreases until a 
depth of 2 ft. is reached, when it rapidly diminishes, and 
soil several feet below the surface, where it has not been 
disturbed, is practically sterile. 

Lat - now ses what work bacteria have to perform in 
the soil. 

It is a very general notion that only plants possess the 
power of forming certain higher organic substances, such 
as albuminoids and oxyhydrates out of simpler ones, 
especially out of nitric acid, carbonic acid, dnd water. 
These substances formed in the plants serve in their turn 
again animals as food, which cannot themselves produce 
them, and consequently require plants for the mainten- 
ance of their system. This notion is tolerably correct on 
the whole, but cannot bs maintained under all circum- 
stances, just as little as every other distinction which is 
supposed to mark for certain the dividing link between 
the animal and vegetable kingdom. 

For the life of plants it is absolutely necessary that 
those higher substances which have been formed in them 
and thea entered as food the bodies of animals, should in 
their turn be split up again into simpler compounds and 
elements. This decomposition is brought about by 
bacteria, and it is to them that we attribute the mineralisa- 
tion of all organic waste matters undergoing decay. Bac- 
teria are ab work in every rubbish heap containing the least 
traces of organic matter, splitting it up into carbonic acid, 
water, nitrous and nitric acid, &c.; they are at work in 
the soil carrying on the work of disintegrating the manures 
spread on the fields, in fact, as has been very truly stated, 
bacteria are Nature’s great scavengers, and in this respect 
the most important agents of universal sanitation. They 
clear away more quickly than the dogs of Constantinople, 
or the wild beasts of the desert, the remains of all that has 
had life. They protect the living against the dead! They 
do more! If there are still living beings, if since the 
hundreds of centuries the world has been inhabited life 
continues to be equally easy and plentiful, it is to them 
that we owe it. For if—for the sake of argument—all 
microbes were annihilated, what would be the result? 
“The whole of the earth’s surface would s20n be covered 
with dead bodies remaining unchanged year after year, 
century after century. The seas and lakes would be 
choked with them, and we should have to use them for 
paving our roadways and building our houses,” 

We have not yet penetrated into the full mysteries of 
this process of decomposition, nor are its various stages 
fully known to us, but we have been able to make the 
acquaintance of a few of the organisms which play an 
important part therein. For instance, we know the 
organism which converts ammonia into nitrous acid, and 
the organism which converts the latter into nitric acid, and 
there are also those which reduce potassium nitrate and 
nitrous acid into ammonia. 

Under certain conditions which are are not yet fully 
known to us, there are formed in this process of decom- 
position most deadly poisons known as ptomaines, and 
belonging to the alkaloids. ‘By the direct action of 
microbes,” remarks Griffiths, “the albuminoid molecules 
are disintegrated with the formation of ptomaiaes among 
other products. From this remark it will be seen that 
the ptomaines are not secreted or excreted by microbes, 
for they are the residua of the microbian action. Not 
only have putrefactive microbes the power of giving rise 
to ptomaiaes, but certain pathogenic microbes yield 
ptomaiaes, or toxines, as Brieger calls them, when they 
are the products of microbian dieeases.” 

ut I must turn to another very important function of 
teria in the soil. 
, It has been known for a very long time, that certain 
eguminous plants, such as peas, beans, and vetches, are 
capable of producing very considerable quantities of nitro- 
Reneous matter, without having at their disposal a great 
ee of nitrogenous food in the soil. Ib can further be 
served that the soil in which these plants are cultivated 
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becomes enriched in nitrogen, although great quantities 
of this element are withdrawn from it through the harvest 
products. Various theories have been advanced to ex- 
plain this peculiar phenomenon, but it remained a riddle 
for along time. I have no time here to give the history 
of this most interesting question, and will only mention 
three names which are associated with it in its latter 
om. viz., M. Berthelot, Professor Hellriegel and Wil- 
‘arth. 

It had been known for a long time that on the roots of 
these pen peculiar swellings or tuberosities regularly 
formed, and Hellriegel and Wilfarth demonstrated that 
these were the home of certain bacteria which got out of 
the soil into the plant. These bacteria have the power to 
take up nitrogen from the air and to convert it into albu- 
minous bodies, which are collected in these tuberosities, 
and then serve as a nourishment to the plant. When 
this is done the tuberosities perish and the bacteria enter 
again into the soil, which they enrich with nitrogen, and 
after a while they infest fresh roots again. 

Nobbe has made some very interesting experiments, 
He took pure cultivations of bacteria obtained from a 
pea tubercle and applied them to a pea plant, when there 
was a more abundant fixation of atmospheric nitrogen 
by this pea plant than if it was treated with pure cultures 
of microbes taken from the tubercles of the lupin or 
robinia, whilst similarly the robinia was more beneficially 
affected z= the application of pure cultures from robinia 
tubercles than by those from either pea tubercles or lupin 
tubercles. 

This power of certain bacteria to assimilate pure 
nitrogen from the atmosphere, and to give it up to the 
plants as food, is of very far-reaching importance ; for in 
the life process of these beings pure elementary nitrogen 
is formed out of nitrogenous substances and given up. If 
ib were not that through these bacteria new combinations 
of nitrogen were formed—a second possibility for this 
exists only in the electric atmospheric discharges, and that, 
too, to a very limited extent—after a shorter or longer time 
all nitrogen would be in the atmosphere as a free element, 
and with this the organic world would perish. 

Bacteria in the Air.—It has been said that the air is 
Nature’s great storeroom of micro-organisms, out of which 
they fall into the soil, the water, on to our food, and get 
by inspiration into the human body. Thisis undoubtedly 
true so far as the greater number of bacteria is concerned, 
but whether this is true as regards all pathogenic germs is 
@ point on which opinions widely differ. Jor whereas 
some investigators support this theory, a great number of 
German bacteriologists are of opinion that the propaga- 
tion of infectious disease in this way is only the excep- 
tion, and that if pathogenic bacteria are distributed at all 
through the air, they adhere to small dust particles. 
According to them these germs are propagated through 
dirty hands, instruments, linen, clothing, water, milk, and 
similar articles of food. They base their opinion on the 
fact that up to now the bacteriological examination of air 
has practically yielded no pathogenic organisms, 

However, lately some outbreaks of typhoid fever have 
been investigated in Germany where the only explanation 
was the distribution of the typhoid bacillus through the 
air. 

Concerning the number of micro-organisms in air it has 


been established that this is greatest near the surface of | Pe 


the earth, and that the air immediately over our roads 
and streets contains vast numbers. The higher we ascend 
the less becomes their number, until at the top of moun- 
tains the air is practically sterile. If we go out to sea we 
find, according to Dr. Fischer’s experiments, that ab a 
distance of from 70 to 120 sea miles, depending on the 
direction of the wind, bacteria are practically absent from 
the air. At this point I should also like to draw atten- 
tion to a further fact established by Fischer, that the 
microbes present in sea water are not transmitted to the 
air except in the closest proximity of the surface, even 
when the ocean is much agitated by storms. 

As we might expect in crowded rooms, the air contains 
a very large number of germs, and concerning their 
seasonal distribution, Frankland has shown that, as a 
rule, their number in air is greatest during the hottest 
months of the year—July and August. 


Bacteria in Water.—Al]l surface waters contain bacteria 
in greater or less numbers, and there can be now no doubt 
that water also carries at times such pathogenic germs as 
the cholera and typhoid bacillus. It is interesting to 
observe at this point that the theory of the dissemination 
of cholera and enteric fever through water is distinctly of 
English origin. So far as cholera is concerned, it was first 
held by Snow in 1849, when he attributed the cholera out- 
break of that year in London to polluted water, which, as 
he maintained, had become cholera infected. These 
views he laid down in a publication entitled, ‘‘On the 
Mode of Communication of Cholera,” which a in 
1855. English sanitarians soon adopted thie theory, and 
acted upon it even at a time when the germ theory of 
disease was a matter of mere speculation, and not estab- 
lished by direct proof as it is now. 

On the Continent perhaps no sanitary question has 
created greater strife than this, and the battle to which 
it gave rise has lasted for a great number of years, until 
at last the memorable outbreak of cholera in Hamburg in 
1892 left no room for doubt that the cholera poison had 
been distributed wholesale over this city through the 
water supply to the inhabitants, although it was not pos- 
sible to find Koch’s cholera bacillus in it. 

T have already remarked that the bacillus of typhoid 
fever has likewise been found in water, and a few remarks 
concerning the process of sand filtration might not be out 
of place. : 

Like most other processes of practical sanitation, the 
process of sand filtration is without any shadow of doubt 
of English origin, as Simpson established the first sand 
filter in London in 1839, although he could scarcely have 





had any idea of its ultimate value. Indeed, this process 
remained a mystery for a long time, until the investiga- 
tions made under Koch’s superintendence in Berlin 
between the years 1880 and 1890 threw light upon it. 

It had been noticed for a long time, that whereas all 
suspended matters in water were removed by sand filters, 
they practically effected no change in the chemical com- 
position of the water. This then, so far as the latter part 
of the statement is concerned, was in direct opposition to 
the experience gained from the filtration of sewage 
throvgh land ; but it is just owing to this difference in 
the behaviour of sand filters that they have proved of the 
greatest benefit to mankind. We now know, that in the 
method of sewage filtration biological processes play the 
most important part, and that the complex organic bodies 
in sewage are reduced by the activity of microbes to 
simpler and harmless forms in the pores of the soil. Hence 
the great chemical changes brought about in sewage. 
But as every one who has had a little to do with the sub- 
ject knows perfectly well, these biological processes can 
only take place when the pores of the soil are filled with 
oxygen, and that in the absence of this element—when, for 
instance, the land has received too many successive sewage 
dressings without a corresponding rest, when it lias become 
‘* sewage sick ’—no purification in a chemical sense will 
take place, Everything, therefore, depends here on keep- 
ing the pores of the soil open to the air. 

In the filtration of drinking water through sand the 
suspended particles are retained on the surface or imme- 
diately below it, and they gradually form a thick layer 
which, after a time, that depends on the amount of sus- 
pended matter contained in a particular water, prevents 
the further passage of water through it. When this stage 
is reached the water must be shut off from the filter, 
and the latter cleaned by scraping the top sand off. Ib ie 
then ready again for further work. The top sand is taken 
through washing machines, and afterwards used again for 
filling up filters from which successive layers have been 
scraped. All those who have watched these washing opera- 
tions will have noticed the bp A unpleaeant smell of the 
dirty sand and the very deep colour of the water that runs 
off from the first operations. In Berlin, for instance, the 
water from the sand washing machines was so enormously 
foul—old water works—that the police prohibited its dis- 
charge into the River Spree in its crude state, and com- 
pelled the water works authorities of that town to establish 
small chemical purification works. 

It is this slimy layer of deposit, which like a thin skin 
covers the top of the filtering sand, that is the all-impor- 
tant factor in sand filtration, for it prevents in a very 
marked degree the downward passage of germs, through 
the filter bed and into the clear water reservoir. It acts 
as a very fine strainer, and bas to be treated with great 
care, so that it may not be damaged in the actual process 
of sand filtration, and so lose its retaining powers. But 
in the same way as this membrane prevents the down- 
ward paesage of germs, it also prevents the refilling of the 
pores of the filter with oxygen, and as the free oxygen 
contained in the water itself is insufficient to support 
germ life, this ceases almost completely, and hence the 
chemical changes in the filtered water are comparatively 
small. In round numbers it might be stated that a sand 
filter will remove all the suspended matter, about 10 to 20 
r cent. of the dissolved anorganised impurities, and 
from 99 to 100 per cent. of the organised matter or germs. 
Its action is, therefore, twofold. It acts chiefly mechanic- 
ally as a strainer in retaining both the suspended organised 
matter—the bacteria—and the suspended anorganised 
matter, and to some extent biologically in bringing about 
the mineralisation of a small amount of the anorganised 
organic matter; hence it is clear that the raw material 
should never contain a large amount of dead organio 
matter. 

I have already stated that a sand filter will not remove 
the whole of the bacteria present in raw water, and ex- 
periments carried out with certain species have shown 
that they can pass through sand filters; hence it is main- 
tained that pathogenic bacteria, if present, can also pass 
through them. This isa point of the greatest importance, 
as it shows clearly that sand filters are no absolute safe- 
guards against the passage of pathogenic germs from the 
raw material to the filtrate. Fortunately, experience, 
such as that at Altona in 1892, has shown clearly that if 
sand filters are used with ordinary care this danger is a 
very remote one, and we need, therefore, have no extra- 
ordinary misgivings on this point. 

I have already previously stated, that all surface waters 
contain a greater or less number of bacteria, the number 
depending on their state of purity or pollution, and I 
might add here that during winter and spring flood their 
number is frequently greatest, as heavy rains are apt to 
flush them off the fields and roads into the river. 

The same is not the case with well waters. 

Shallow wells, and especially those near habitations, 
which receive practically their supply from the surface, 
and not through underground channels, contain, of course, 
the same, if not, indeed, a larger number of bacteria than 
river waters, but deep wells which are fed through under- 
ground passages at a considerable depth below the surface 
contain as a rule but few microbes; indeed, Pasteur has 
shown that water obtained from very deep wells and deep- 
seated springs contains frequently no traces of organic life, 
but all those wells of which I have seen analyses have 
only approached this, if I may so call it, ideal state with- 
out ever actually reaching it. 

Ib is no doubt this difference in the bacterial contents 
of well and river waters which has of late given rise to a 
movement setting in of abandoning wherever ible 
river waters for town supplies, and utilising for this pur- 
pose the water moving or collecting in underground 
channels and reservoirs. 

There are, however, cases on record where even springs 
and deep wells have become polluted, such as the case of 
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Laussen in Switzerland, of Worthing and Beverley in 
this country, of Havre in France and of Soest in Ger- 
many, and it is quite clear that not all geological forma- 
tions are suitable for a water supply from underground 
sources. 

Concerning the presence of pathogenic bacteria in 
water, Frankland, who has given this matter very careful 
attention, states : 

1. ‘‘In some exceptional cases pathogenic bacteria are 
destroyed with remarkable rapidity in a few hours when 
introduced into ordinary potable water.” 

2. **In the majority of cases pathogenic bacteria can 
retain their vitality and virulence in potable waters for 
considerable periods of time—days and weeks, and in the 
spore form for months or even years—but their longevity 
is almost invariably and often very greatly curtailed by 
the common bacteria present in all waters. They are 
thus generally far more persistent when introduced into 
sterilised than into unsterilised water.” 

3. ‘With few exceptions the pathogenic bacteria which 
have been experimented with do not undergo any exten- 
sive multiplication in potable waters, although such mul- 
tiplication is frequent in the case of foul waters, like 
sewage.” 

Bacteria in Milk.—Concerning bacteria in milk, various 
outbreaks of typhoid fever in this country have been 
traced to the milk supply from a particular dairy, and 
similar observations have been made by Almguist in 
Sweden. Quite recently a case of this kind was reported 
from the neighbourhood of Hamburg. I am not, how- 
ever, certain whether up to the present time the bacillus 
of typhoid fever has actually been discovered in milk. 

Bacteria in the Human Body.—The subject of patho- 
genic bacteria in the human body is, without doubt, in 
many respects the most important one so far as the pre- 
servation of human life is concerned, and if I do not give 
it in this lecture the importance due to it, my apology 
must be that I am not a medical man in the first instance, 
and, secondly, it is far too large to be dealt with at the 
end of this paper. Whereas medical men interest them- 
selves with pathogenic germs whilst they are actually 
inhabitants of our bodies, my interest in these beings lies 
more in their existence bafore and after this stage. I 
will, therefore, only make a few general remarks at this 

oint. 

g Whether or no it will ever be possible to discover a 
real remedy for such infectious diseases as cholera or 
typhoid fever remains to be seen, and though some 
bacteriologists are inclined to a somewhat dismal view on 
this point, yet such steps in the right direction as the 
treatment of diphtheria by Behring’s serum contain sparks 
of hope that in the end we may succeed in stemming the 
progress of infectious diseases, some of which slay an- 
nually more human lives than have been killed in the 
bloodiest wars. 

Pasteur’s researches into hydrophobia and the results 
he has obtained by the treatment he has devised have, in 
the opinion of a very large number of prominent men, 
conferred a lasting boon upon mankind. Very well 
known are further his efforts to confer, by protective in- 
oculation, immunity to man against certain diseases ; but 
in these endeavours he cannot be said to have taken the 
lead ; he has rather followed in the footsteps of Jenner, 
who just 100 years ago discovered a remedy for smallpox, 
which frequently has been very hotly abused, but of 
which many people still avail themselves in the hour of 
need when the attack of this hideous disease is upon them. 

When looking at the benefit conferred by bacteriological 
research upon mankind, I must not forget to mention the 
name of our great surgeon, Sir Joseph Lister, whose name 
is valued in every country under the sun for his antiseptic 
treatment of wounds. 

But if we have up to the present nob made very 


times more powerful than it is, and if we possessed powers 
analogous to the X rays of penetrating through obstruct- 
ing substances, we should then be able to behold around 
us in every space and on every substance a host of count- 
less microbes in numbers so large that our language at the 
present time has no accurate words to describe. : 

We should then be able to see these beings moving 
about restlessly, ceaselessly at work to perform the task 
allotted to them. ‘To the citizens of this republic of 
microscopically minute beings the word “rest” is un- 
known, they know of no holiday, no eight hours’ day, 
their work is always before them and they carry it out 
mysteriously and wonderfully without stoppage day and 
night, in fine and in bad weather, from day to day, from 
month to month, year in, year out, their only wage being 
the wage of death, as probably when the special task on 
which each inhabitant of these realms is engagedis done, it 
succumbs in the products of its own activity and gives 
way to its offspring. We should also behold the struggle 
that is going on for existence in the bacterial world, and 
which we suppose results in the survival of the fittest. 

We should see the micro-organisms at work mineralis- 
ing organic waste matters for the food of plants and 
watch them in their task of assimilating the free nitrogen 
of the atmosphere, whereby they prevent the disappearance 
of this most important element out of the organic world. 
We should then understand, perhaps somewhat better, 
what an important link bacteria form in the relations be- 
tween the animate beings of the animal and vegetable 
kingdom. 

But not only should we see them carrying out these 
works of absolute necessity in the household of Nature, 
we should also be enabled to watch them performing 
tasks which go to make life pleasant and agreeable, for 
without bacteria we should have no cheese, no high game, 
no tobacco. ' 

We might also watch them in the preparation of colour- 
ing matter, such as indigo and Turkish red. 

Whether or no we should have patience to watch them 
in the task of converting sugar into alcohol depends upon 
whether we are teetotallera or not, but in the former case 
we should perhaps with satisfaction observe the action of 
the vinegar organism turning alcohol into acetic acid. 

There is, however, one activity from which we should 
turn our eyes with great sorrow, unless, indeed, we 
should watch it from professional interest, and that is the 
task of pathogenic bacteria when they attack our con- 
stitutions and gradually or very quickly turn life into 
death. But even in this task there is this redeeming 
feature, that, as a rule, by first undermining our vital 
powers, they frequently cause a mild and painless death. 

And there can be no doubt that such a sight would fill 
us with awe and wonder at the infinite wisdom with 
which even the minutest detail has been regulated; a 
wisdom so sxquisite that it has taken mankind thousands 
of years to obtain even a mere glimpse of ib. 

Such, then, are the places of the various forms of 
microb2s in the household of Nature, and while some of 
them, and perhaps by far the greater number of them, 
make life possible, while others make life pleasant and 
agreeable, only a very limited number of them perform 
the melancholic task of turning life into death. On the 
whole, therefore, and all circumstances considered, man- 
kind owes a deep debt of gratitude to those lowly and 
unpretentious creatures. 





LAUNCHES AND TRIAL TRIPS. 

Tue ss. Inyati, the latest addition to Messrs. John T. 
Rennie, Son, and Co.’s Direct Natal Line, and built by 
Messrs, Hall-Russell and Co., of Aberdeen, was taken for 
final trial at sea on the 3lst ult. She is 321 ft. long, 40 fo. 
beam, and 24 ft. 7 in. deep, with 2550 gross registered 
tonnage. She is built of the spar-deck type, having long 





rapid progress in the curing of infectious d » we 
can with pride look back upon our achievements in the 
domain A disease prevention. With a better knowledge 
of the behaviour of the various disease germs before they 
enter the body, we have been able to make the conditions 
under which life must be supported in our great towns 
more sanitary, and by doing so have prevented endless 
pain and suffering. In proof of this let me cite the 
behaviour of cholera in this country. 

England has had, during the present century, four 
severe cholera visitations. Of the firsb one, in 1832, we 
have no reliable figures. In the second outbreak, in 
1849, there died 52,293 persons in England and Wales; 
in the third, in 1854, 20,097 persons died ; and in the last 
visitation, in 1866, only 14,378 fell a victim to this 
scourge. Therefore, with a considerably increased popu- 
pulation, we have, with every fresh outbreak, a ver 
materially reduced number of deaths, and if the deat 
rate had been the same in 1866 as it was in 1849, over 
51,000 pereons more would have died than was actually 
the case. Since 1866, though cholera has repeatedly 
appeared in Europe, and we have nob closed our ports to 
vessels coming from cholera infected districts, this 
disease has not made its appearance amongst us in an 
epidemic form, But perhaps the most striking instance 
of our freedom from cholera is our experience during the 
years 1892 and 1893. In those years, though cholera 
raged in 1892 very fiercely at Hamburg, which in a fast 
steamboat can be reached from London in 18 hours, and 
though within the spaca of two months (August 25 to 
October 18, 1892), we had about 35 cases in various parts 
of the country, yet no general epidemic followed in their 
track. This, I think, is a very satisfactory state of things, 
upon which we may well congratulate ourselves, as it 
shows to my mind very clearly that our sanitary engi- 
neers have removed those conditions under which cholera 


bridge amidships, top-gallant forecastle forward, and long 
deck-house with shelter deck for passenger accommoda- 
tion aft. She is fitted up for a considerable number of 
first and second class passengers, having saloons aft and 
also amidships, with smoking and music saloons. The 
first-class saloon extends the full width of the ship, and is 
capable of seating the whole of the passengers at the 
same time ; the sides are panelled in polished marble. 
The machinery has been constructed by the builders. 
Triple-expansion engines, having cylinders 24% in., 404 in., 
and 66 in. in diameter by 45 in. stroke, driving a solid 
bronze propeller, and supplied by steam from two large 
double-ended boilers working at a pressure of 180 lb. per 
square inch, are fitted. The trial at sea was eminently 
satisfactory. 





The s.s. Mayo, a turret steamer of Doxford’s patent 
type. built by Messrs. C. S. Swan and Hunter, Limited, 
of Wallsend, for the Compania Bilbaina de Navegacion 
of Bilbao, proceeded to sea for her trial trip on the 3rd 
inst. This vessel is 280 ft. between perpendiculars by 
38 ft. beam and 21 ft. 9 in. to the harbour deck, and has 
been designed to carry a deadweight cargo of over 3000 
tons on 17 ft. 10in. draught. The machinery consists of a 
set of triple-expansion engines built by Messrs, W. Dox- 
ford and Sons, with cylinders 21 in., 35 in., and 57 in. by 
39 in., with two large steel boilers working at 160 lb. 
pressure. The trials were successful. 

Messrs. Hawthorns and Co., Limited, Leith, launched 
on the 5th inst. a steam yacht, built to the order of Mr. 
J. Gardner Cassatt, Philadelphia. This vessel has been 
designed by Mr. A. H. Brown, naval architect, London, 
and will be fitted by the builders with engines 11} in., 
18 in., and 30 in. in diameter, working at a pressure of 


used to flourish in former times, and have, by the estab- | 160 lb 
lishment of proper sanitary works, created a state of 
things unfavourable to the cholera germ. 

Concluding Remarks.—If our eyesight was a thousand 





Two Castle liners were launched last week, the first on 





the 4th inst. by Messrs. Barclay, Curle, and Co., Limited, 








Whiteinch. This vessel, named the Dunolly Castle, is 
382 ft. long, 46 ft. 3in. beam, and 30 ft. deep, the gross 
tonnage being 4150 tons. Saloon and state room accom. 
modation is provided under the bridge deck for 30 pas. 
sengers, and many emigrants may be carried, while at the 
same time extensive room is left for cargo. The engines 
are of the triple-compound type, with cylinders 264 in., 
44 in., and 70 in. in diameter respectively, by 4 fo. stroke, 
steam being —" from three boilers. It was stated at 
the luncheon which followed the launch that the rise in 
price for such a ship since she was ordered a year ago had 
been 60,0007. 


The Fairfield Company launched on the 5th inst. the 
Avondale Castle, a screw steamer of about 5600 tons 
gross, built for the Castle Mail Packet Company. The 
vessel is 440 ft. long, 50 ft. broad, and 33 ft. deap. She 
has a double bottom the full length, and three decks, two 
of which are plated and covered with wood. Above the 
upper there is a very long bridge, a full poop, and a top- 
gallant forecastle, and all the top decks are laid with teak. 
The soa, 2 holds have a capacity for about 6000 tons, the 
hatches having double steam winches and derricks. Four 
steel masts support the cargo gear, and provide for an 
ample spread of canvas. Steel yards and square sails are 
carried on the foremast. Cabin accommodation for about 
170 passengers is provided in the middle of the vessel 
under the bridge. The first-class dining saloon is at the 
fore end, and is entered from the promenade deck com- 
panion-house. Over the saloon is the ladies’ boudoir, 
with a bevelled-glass casement opening into the domed 
well of the saloon, and behind the companion there is a 
smoking-room particularly lofty and well ventilated. At 
the after end of the bridge there is a second-class dining 
saloon with a double entrance. It is fitted with revolving 
chairs, and will seat about 70 people. The type of ma- 
chinery is triple-expansion, with three cylinders and three 
cranks working at a high pressure from four tubular steel 
boilers. The shafting is of forged ingot steel, and the 
propzller of bronze. The power developed will insure a 
regular speed to South Africa of about 13 knots. The 
Avondale Castle is the eleventh ship the Fairfield Com- 
pany have built for the Castle Mail Packets. 





Sir Raylton Dixon and Co., Middlesbrough, launched 
on Friday, November 6, the mail and passenger steamer 
Leopoldville, built for the Compagnie Belge Maritime 
du Congo for their traffic from Antwerp to the West 
Coast of Africa. The dimensions of the vessel are: 
Length, 364 ft.; beam, 44 ft.; depth moulded, 26 ft. 
Accommodation will be provided in cabias for 100 first- 
class and 60 second-class passengers, with large dining- 
room panelled in marble and inlaid woods. The speed 
of this vessel will be 13 knots an hour, and triple-expan- 
sion engines will be fitted by Messrs. Thomas Richardson 
and Sons, Limited, Hartlepool, having cylinders 27 in., 
43 in., and 72 iv. in diameter by 48 in. stroke. supplied 
with steam by three large boilers fitted with Howden’s 
forced draught, &c. 





The ss. Lily, built for the Glasgow. Dublin, and 
Londonderry Steam Packet Company, Limited, wa; 
launched on the 7th inst. by Messre. Blackwood and 
Gordon, Port Glasgow. The steamer is built of steel to 
L'oyd’s highest class, and her dimensious are: Length, 
190 ft. ; breadth, 29 ft. 3 in. ; depth, 14 ft. moulded, with 
a gross tonnage of 665 tons. She is fitted with accom- 
modation aft for 40 saloon passengers, also with steerage 
and deck accommodation ; is arranged for the carriage of 
cattle and cargo between this country and various Irish 
ports, and has water ballast fitted under the forward and 
after holds sufficient to bring her to a suitable trim in any 
condition of loading. After the launch the steamer was 
brought into Messrs. Blackwood and Gordon’s web dock 
to receive her engines, which have cylinders 15 in., 244in , 
and 40 iv. by 30 in. stroke. 


H.M.S. Virago, the fourth of the 30-knot torpedo-boat 
destroyers building for the Admiralty by Messrs. Laird 
Brothers, Birkenhead, has had a full-power preliminary 
run, with Admiralty officials on board, prior to her official 
trials. As it was the first time the vessel had been run 
at full speed, the results, both as regards evenness and 
speed, reflect great credit on the builders. The following 
are _ particulars of the six runs on the mile at Skel- 
morlie : 


Steam, Time on Mile. Speed. 

lb. min, sec. knots 

1st mile... 215 1 594 30.120 
a ee 215 1 57 30.770 
a =r 215 1 593 30.120 
4th ,, ... 216 1 564 30.890 
a 218 1 585 30 380 
re 218 1 58 30 510 


The mean steam was 216 lb. and the mean speed 30.508 
knots. Mr. Welsh and Mr. Ball attended on behalf of 
the Constructive Branch of the Admiralty, and Mr. k. 
Ratsey Bevis and Mr. J. W. P. Laird of the contractors. 
The vessel subsequently completed the anchor trials 
satisfactorily at the Tail of the Bank. 


The torpedo-boat destroyer Furor, lately launched by 
Messrs. James and George Thomson, Limited, Clyde- 
bank, for the Spanish Government, has completed her trials 
on the Clyde. The mean speed on a three hours’ run 
was 28.25 knots, or a quarter of a knot in excess of the 
guarantee. Daring the trial the Furor bad the full load 
of 75 tons on board, which is considerably greater than 
the load carried by the destroyers of the British and other 
Governments, His Excellency Commodore Cémara, chief 
of the Spanish Royal Naval Commission in London, and 
a staff of assistants were on board representing the Spanish 
Government, 
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ELECTRICAL APPARATUS. 


18,651. H. H. Lake, London. (R. Lundell, Brooklyn, 
N.Y., U.S.A.) Commutator Brush-Holders for Dy- 
namo Electric Machines or Electric Motors, (4 Figs.) 
August 22, 1895.—The operation of the improved brush-holder is 
as follows: The brush B is slipped in place in the rectangular 
guideway of the holder H' and the L-s aped adjustable holding 
device A is placed in the position shown. The adjustable arm G is 
then pressed downward until the pressure of the parts gives to 
the brush the desired firmuess against the inner face of the holder 
Hl and downward pressure against the commutator C. The nut 
T is then screwed firmly home against the split washer w, and the 
apparatus is ready for use. Should it be desirable at any time, 
owing to the wear of the brush upon the commutator, to give a 
further advancement to the holding device, the nut F is simply 








turned to the right, so as to cause the spring S to act with the 
required pressure upon the movable part E, and hence through 
the pivotal part upon the adjustable holder A. Should further 
advancement of the holding device be required owing to the wear- 
ing away of the lower end of the brush B, it is only necessary to 
release the set screw T and give to the adjustable arm G a down- 
ward movement so as to maintain the angular position of all of 
the adjustable parts in the relation fixed upon at the first setting 
of said parts, after which the nut T is firmly secured as before. 
Through this double adjustment of the partsG TEF and DA, 
it is possible to give to brushes of varying lengths a pressure upon 
the commutator which is substantially constant, and at the same 
time to avoid any possibility of chattering. (Accepted October 7, 
1896), 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


19,528. A. Martini, Berlin. Process and anger 
ratus for Burning, Suspending, and Securing In. 
candescent Bodies. [1 Fig.] October 17, 1895.—The im- 
regnated tube or sheath of fabric B which constitutes the 
incandescent body, may be allowed to exhaust its incandescency 
and become incinerated directly on the burner, and at the same 
time continue attached to its suspension device A not only until 
it is required for use, but also during the whole time that it per- 
forms its function of illuminating body. And in addition to this, 
as the apparatus is provided with side supports C which may vary 
in number according to requirements, adequate protection is 
afforded for the incandescent body employed. After the side 
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rods C have been inserted into the guide pieces with which the 
burner is fitted for the purpose, the burner is placed and main- 
tained in a horizontal position, so that the small hook with which 
the device is provided allows the impregnated incandescent body 
to be freely suspended. As soon as the requisite shape has been 
imparted to it, the burner, together with the incandescent body 
and its supporting device, is replaced in the erect position ; after 
which the guide rods are depressed as far as is necessary to enable 
the incandescent body to descend to a depth consistent with its 
proper utilisation. The burner may, moreover, be provided with 
means for moving the rods to any convenient situation, and there 
retaining them. (Accepted October 7, 1896). 


18.568. T. C. J. Thomas and W. M. Still, London. 
OilLamps for Omnibuses, é&c. (2 Figs.) August 21, 
1896.—1 is a lamp casing of ordinary construction provided with 
& transparent glass front 2, reflecting inner sides and back with 
concave reflector 3 and a hinged top 4, openings la being pro- 
vided in the upper part of the casing for entrance of air and open- 
ings 4a in the hinged top for exit of hot gases and products of 
combustion. Upon lighting the wick 12 and placing the lamp 
Proper within the casing 1, air will flow upward through the air 
Passyge 14 and prevent the flame from being extinguished, the 
air chamber 5 finally resting on the ehoulder 6 and the tubular 
carenelon 9 resting on the seat 10, the telescopic tubes 11 enabling 

Sto bedone. Upon then closing the cover 4 air will enter the 
prog at the openings la, part of this air paesing to the top of 

e lamp and escaping through the openings 4a, and the re- 
mainder entering the air chamber 5 through the air openings 5a 





erein. A portion of this air will pass upward through the 
— between the chimney 12 and the tubular extension 13. The | 
ee will pass downward through the telescopic tubes 11 to | 
the air chamber 8, where it will divide, part passing upward through | 

© vertical paseaze 14, and iesu'ng around and in close proximity 


to the flame, and part issuing through the holes 9a in the tubular | 
extension 9 into the lower part of the lamp casing, through | 
which it will flow upwards and escape to the chimney 12 through 

the openings 12) in the downward extension 12a of the chimney. | 
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By this means a steady and brilliant flame will be produced, and | 
overheating of the lamp casing and lamp proper will be prevented, 
the air passing to the flame being supplied in a heated condition, 
whereby the luminosity of the flame is increased. (Accepted Sep- 
tember 30, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


18,801. J. E. Gresty, Huddersfield, Yorks. Steam 
Generators. (7 Figs.] October 8, 1895.—a isa neet of tubes 
which forms the main portion of the boiler, b a steam and water 
drum; c the furnace, and d the combustion chamber. The 
tubes @ are connected to a front header e and a back header /. 
These headers are connected to the steam and water drum b by 
nipples and by pipes g or their equivalents, and to other headers 
eand fl by nipples g'’. The top of the furnace is covered with 
tubes h, having their ends of reduced diameter and fitted into 
boxes h! which are connected to the headers e and / by pipes g?. 
The large diameter of the tubes extends from the front of the 
boiler to a point a little beyond the end of the firebars ¢ from 
where the tubes are reduced again in diameter. The enlarged 
portions of the tubes come into contact with one another and so 
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form a close cover over the fire in the furnace and cause the 
heated gases to pass away between the reduced portion of the 
tubes h at the rear into the combustion chamber, from which 
they are guided by baffles j among the nest of tubes a. In order 
to economise heat, ribbed tubes & are employed to close in the 
sides of the furnace and combustion chamber, the ribs being 
placed so as to meet or thereabouts. These tubes are connected 
to the headers ¢' and fl. In place of the tubes / with reduced 
ends, ribbed tubes could be employed to cover the furnace ; in 
this case the ribs would extend about as far as the enlarged 
portion of the tubes in Fig. 1, the heated gases escaping beyond 
the ribbed portion of the tubes into the combustion chamber d. 
In a modified arrangement the nest of tubes a is composed of 
Field tubes so as to avoid the use of a back header. (Accepted 
September 30, 1896). 


21,252. M. Paul, Dumbarton, Plural Screw En- 
es. [4 Figs.) November 9, 1895,—Three shafts A, B, and C 

are carried in bearings on the bedplate so as in cross-section to be 
at the corners of a triangle, and with one of them by preference 
between and equidistant from the other two and at a higher (or 
it might be a lower) level. The middle shaft B is driven by any 
suitable inverted-cylinder or other screw engines, working with 
one or more stages of expansion. It is connected to the other 
two shafts A and C by a triangular frame D, made with bearings 
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E to fit on the pins of cranks G on the three shafts. The crank 
G of the middle or driving shaft B is a separate crank on that 
shaft (which is shown with two other cranks as suitable for two- 
cylinder compound engines) or it might be an elongation of one 
acted on by the engines. All three shafts A, B, and C may 
extend to the ship’s stern and carry screw propellers, or only two 
may do so. In this arrangement all three shafts rotate in the 
same direction. When itis desired to have two shafts rotating 
in opposite directions, inverted cylinders are arranged in a 





vertical fore-and-aft plane midway between the two shafts, which 
may be geared to each other if required. Each piston-rod block 
or crosshead has fitted to it two connecting-rods, which diverge 
and act on cranks, one on each shaft, in which arrangement the 


transverse strains on the rods balance each other and the direct 


strains are equal. (Accepted September 30, 1898). 


19,623. A. em, London. Apparatus for 
Evaporating and Condensing. [5 8.) October 18, 
1895.—The evaporating portion of the apparatus comprises a lower 
water chamber or casing 1 of approximately rectangular form in 
 enpes containing the steam heating pipes 2, 2a, and surmounted 

y an upper steam vessel 3 of oo form with a dome-shaped 
top, the two parts being suitably connected together as by the 
flange joint at 3a. In the arrangement shown there are two 
groups 2, 2a of U-shaped steam heating pipes disposed hori- 
zontally, each group being carried by a tube-plate 4 or 4a, having 
on its outer side steam chambers 5 that connect the bent pipes in 
such a way that all the pipes in a horizontal row are in series with 
each other. The steam chambers 5 may be formed by recesses 
cast in the outer side of each tube-plate 4, 4a, and covered by a 
detachable plate 6, that can also be used to close the opening in 
the side of the casing when the corresponding group of tubes and 
tube-plate have been removed. There is a steam inlet branch 7 
to the end chamber 5a of each set of chambers 5 in a tube-plate, 
and a corresponding exit branch 8 from the other end chamber 5) 








of the set. To enable each tube-plate with attached tubes to be 
readily withdrawn in a right line so that the tube whilst being 
withdrawn shall not foul the remaining one, and so that each tube- 
plate with attached tubes shall be effectually supported whilet 
being so withdrawn, there are provided horizontal bars or sup- 
ports 9, one at each side, mounted to slide endways between guid- 
ing and supporting rollers 9a, and adapted at its ends, which are 
enlarged, to be secured, as by set screws 9b, to either of the two 
tube-plates 4, 4a, so as to carry and guide the same and attached 
tubes whilst being removed or replaced in an endways direction. 
To provide for the automatic supply of liquid to be evaporated, 
there is arranged within a chamber 10 that is in communication 
with the water space and vapour space of the evaporator by a _ 
sage 11 and pipe 12 respectively, a double — valve 13. is 
valve is connected to a lever 14 provided with a float 15, and is 
arranged to slide vertically in a valve case 16 that is in com- 
munication, at a point between the double pistons, with the liquid 
—— pipe 17, and is provided at a lower point with discharge 
- 6) 18, controlled by the said valve. (Accepted September 30 

22,773. J. Weir, Cathcart, Renfrew. Water Gauges 
for Steam Boilers, [3 Figs.] November 28, 1895.—Accord- 
ing to this invention, the e A leading from the boiler to the 
bottom of the gauge tube B is made to dip down and rise up to 
form a trap or reservoir, preventing convection currents, and 
allowing the water in the gauge tube to cool down. Connected 
to this dipping part A is a paseage cr stand-pipe ©, which 
extends up to the upper or steam connection D of the gauge 
tube B, and which is connected at its by + ad and lower ends 
to the boiler. The pipe C also leads down any water con- 
densed in the steam portion D, and any water which may be 
“primed” over through the upper boiler connection, the hot 
water returning down this e O, instead of through the 
comparatively cool gauge tube B. The upper or steam portion 
D of the gauge is constructed with ascending and descending 
legs to form an air trap or reservoir. These improved con- 
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nections A, D are fitted with stopcocks F, G and a sludge 
cock H, for shutting off and blowing through. The connections 
are also fitted with known forms of ball valves J, K, the lower one 
J of which, with its valve box L, and the manner of securing the 
lower end of the gauge glass B are shown. These valves J, K come 
into action and prevent the passage of water and steam only in 
the event of the gauge tube B becoming broken. There is pro- 




















vided a hollow ring M having an external screw thread working 
in an internal screw thread in an upper extension of the valve 
box L. This ring is adjusted so that on the parts being pu: 
together the bottom end of the gauge tube B bears on it, and the 
gauge tube is thereby prevented from slipping down should the 
stuffing-box packing become loose. (Accepted September 80, 
1896). 
VEHICLES. 


17,845. E.J.Clubbe and A. W. Southey, London. 
Driving Mechanism of Mechanically Propelled 
Vehicles. (2 Figs.) September 24, 1895.—This invention 
relates to driving mechanism in which motion is transmitted from 
the motor or driving shaft to the driven shaft through the agency 
of worm gear. The improvements consist in providing a special 
coupling to allow for the driven shaft overrunning the driving 
shaft. The coupling consists of a male screw A on the end of the one 
member B! of the wormwheel shaft adapted to screw home into 
the one or other of two corresponding female screws C', C2 in 
a sort of muff or sleeve C having a groove and feather connection 
with the other member B? of the wormwheel shaft so as to rotate 
therewith whilst capable of longitudinal motion necessary to 
cause the male screw A to engage in the one or other female 
screw Cl or C2 according to the direction of rotation. The two 
female screws C!, C2 are separated by a space sufficient to admit 
of the male ecrew being placed midway between the two female 
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screws without being engaged in either, in which poate the two 
members B!, B2 of the wormwheel shaft are wholly dieconnected. 
The wormwheel may be fast on either member B! or B?, the other 
member being directly geared with the mechanism to be driven 
or with the driving wheels of a vehicle, as the case may be. Sup- 
posing the wormwheel to be on the shaft B! and running in the 
direction of the arrow, the male screw A bears against the end of 
the eleeve as shown, and the members B', B2 rotate together as 
one. Should, however, B2 acquire a greater speed of rotation than 
B!, or continue running after B' has stopped, the sleeve will screw 
itself along to the left until C' is quite disengaged from A, which 
then occupies the intermediate space within the sleeve. The 
sleeve is moved in the one or other direction in order to cause the 
one or other screw O' or C2 to engage with the screw A by a lever 
D, which may be locked in either of its two extreme positions 
according to the direction of running, and which acts through 
ep E!, E2 on a bracket F carried by a collar encircling the 
sleeve O. (Accepted September 30, 1896). 


18,392. D. Buckley, Salford, Lancaster. Tram- 
cars. [2 Figs.) October 2, 1895.—This invention relates to the 
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“aia 
ropulsion of tramcars and like vehicles around curves, and has 
te object to enable a tramcar to be caused to follow a curve of 














the rails without being diverted thereto by means of points, and 
by these means to dispense with said points. To the underframe 
a of the body of the tramcar there is attached by means of a 
swivel bolt } or an equivalent, a bar c placed transversely near to 
the leading wheels g of the car. Each end of said bar is con- 
nected to a wedge-shaped brake-block d that is supported by and 
formed to work in a slide d1 attached to the underframe of the 
carriage. In applying this invention to a tramway car drawn 
by horses, the ends c!, c2 of the bar c are connected to an ordinary 
tracer bar e by means of chains or connecting-rods fand f1. This 
tracer bar has additional bars e' and e2 connected therewith when 
two horses abreast are employed. When the horses are guided 
around a curve the pull on that chain which for the time is the 
outer chain will swivel the bar c, and cause the brake-block d 
which for the time is the inner brake-block to act as a wedge on 
the inner wheel, or the wheel that is running on the inner rail 
of the curve, thereby preventing said wheel from running freely 
at the same time that the outer wheel, or the wheel that is running 
onthe outer rail of the curve, will be free to revolve, and will 
thereby travel more quickly around the outer rail of the curve. 
By these means the wheels will follow the curved direction of the 
rails upon which the horses divert the car from the straight line, 
and the necessity for employing points will be avoided. In the case 
of cars that are propelled by steam or other motive force, the 
bar c is actuated by the driver by means of a lever combined with 
toothed wheel gearing. (Accepted September 30, 1896). 


17,777. C. Gautier and X. Wehrle, Paris. Motor 
Carriages the Driving Wheels of which are 
Actuated by Endless Chains. [4 Fiys.] August 11, 
1896.—A is the nave of a wheel provided with its inner axle-box B, 
and with the inclined part of the axle C, upon which the wheel 
turns, in its place. Thisinclined part makes at aa very slight 
angle with the main part C1 of the axle. Instead of fixing the 
toothed chain wheel chain D upon the nave of the wheel, in which 
case its plane would be perpendicular to the inclined part of the 
axle, as has heretofore been done, it is fitted upon a turned part 
b of the body of the axle, on which it can turn freely when set in 





motion by the driving chain. It is necessary that it should be able 
to carry the wheel with it as it turns, although the latter is some- 
what inclined as described. For this purpose there is formed 
upon the axle-box, or fixed upon the latter in any suitable way, 
an annular piece E, carrying any desired number of arms or pins 
F, each of which enters into an opening G, G, widened at each 
side towards the front of the toothed wheel D, in which they are 
made. By this arrangement, when the driving chain causes the 
toothed wheel D to revolve, the latter, by means of the pins F, 
will carry round with it the wheel of the carriage. During this 
movement, each of the pins will advance and recede in its respec- 
tive opening. ( 4ccepted September 30, 1896). 


20,740. J. L. Sampson and J. Hart, London. 
Weighing Machinery. [4 Figs.) November 2, 1895.— 
According to this invention the section of rail 1 connected to the 
weighing levers is supported by knife-edges 2 on arms or projec- 
tions 3 at one end of a lower lever 4. The arms or projections 3 
extend from a transversely arranged portion 5 of the lever 4 
made hollow or tubular to take torsional strains. The other 
end 4a of this lower lever is connected by a flexible piece of 
metal 6 to a fixed part 7 of the casing 8 of the apparatus, which is 
supported by brackets 8a. Atan intermediate part of its length 
the lever is provided with knife-edges 9 resting in links 10 
supported by knife-edges 11 on an upper lever 12, and 
which is also constructed with a transversely arranged por- 
tion 13 made hollow or tubular to take torsional strains. 


























This upper lever is supported at one end by knife-edges 14 
with which it is provided, and which rest in fixed pillow- 
blocks 15, and at the other end 12a by means of a knife-edge 16 
resting in a pillow block 17 carried at the upper part of a sup- 
port 18, whose lower portion rests at its lower end 19 upon a 
stirrup-shaped piece 20, the side members of which rest on knife- 
edges 21, carried by lugs 22 on the steelyard 23, which may be of 
ordinary construction. By means of a crank 24 journalled at 24*, 
and provided with a crankpin 24a and handle 25, the support 18 
can, when desired, be lifted off the stirrup-shaped piece 20 by 
turning the crankpin in the direction of the arrow, and the section 
of rail 1 ordinarily supported by the lower lever 4 can then rest on 
fixed supports 26 carried by the casing 8. In this way the steel- 
yard can readily disconnected from the lever mechanism and 
the various knife-edges relieved of strain. (accepted September 
30, 1896). 

17,930. W. Friese-Greene, London. Photographic 
Cameras and Magic Lanterns. [3 Figs.) September 25, 
1895.—This invention relates to photographic cameras of the kind 





in which a series or number of B aco or pictures are pro. 
duced successively, upon a continuous film or strip made to travel 
intermittently in the camera. The invention is also applicable to 
magic lanterns of the kind in which a continuous slide in the form 
of a strip or band of photographic or other transparencies is em- 
ployed for the purpose of producing cme yor wed dissolving, or 
changing views, or for throwing a number of views in succession 
upon a screen. The object of this invention is to simplify the 
means by which the film or strip is intermittently moved, and, in 
the case of cameras, to effect as required either a continued or an 
instantaneous exposure while the film is stationary. Means are 
also provided for indicating the number of films or sections of 
film used, and for finding or selecting the view. The camera 
may be fitted in the ordinary way with two rollers carrying 
the film. The wind uP roller A is fitted with a toothed 
wheel B, which is rotated by a handle C through the intermedia. 
tion of another toothed wheel D mounted on the spindle E. This 
last-mentioned toothed wheel D has the teeth for a certain portion 
of its periphery cut away, so that during a certain part of the re. 
volution of the handle C the film F is not moved. During this 
stationary period of the film the exposure is effected by means of 
@ cam or other arrangement, worked preferably off the handle 
spindle. This may be effected as follows: On the handle spindle 





E is arranged a cam G having two steps H J, which by a lever 
— the double shutter. The cam which is to operate the 
shutter is so arranged that by stopping the handle at a certain 
point the shutter can be used as a time shutter, whereas if the 
handle is continuously rotated the shutter acts instantaneously. 
The lever K is operated by the cam G and moves the two shutters 
L, M which are so arranged that the inner shutter L covers the 
aperture N in the outer shutter M. The two shutters travel 
together and there is no exposure as they thus travel. Springs 
O, P are attached to the shutters L, M respectively, so that when 
the lever K is released by the cam G the shutters are drawn 
quickly across the lene. A pin K' on the end of the lever K is re-, 
leased from a notch Rin the inner shutter L ats certain point by 
means of the projection S fixed to the side of the camera, and 
this shutter then flies back by force of the spring O to its normal 
position. On the cam G being further rotated, the lever K is re- 
leased from the cam step H and comes upon the cam step J, which 
isso adjusted that the aperture of the outer shutter M is brought 
exactly,opposite the lens, and will remain in this position until the 
cam be further rotated. When the cam is further rotated the 
lever is released from the cam step J and the spring acts on the 
shutter M and the exposure ceases. (Accepted September 30, 


19,241. P. Giffard, Paris. Back-Pressure Valves. 
[3 Figs.] October 14,1895.—In Fig. 1 the valve case or body A 
consists of a cylindrical portion screwed at Al to receive nuts 
which secure it to its support, and provided with a head A®. This 
body is hollow and has a hole B passing through from the inside 
to the outer face A® of the head A2, The valve seating C is cen- 
trally perforated at C', and is independent of the valve body, and 
is placed therein, It is slightly coned on its outer circumference 
as at O2 and rests in a tapered part A5 of the body against a 
shoulder A6, being held in position by a cap D screwed preferably 
into the open end of the valve body A and perforated as at D! to 
allow of the passage of the fluid through it. This cap D may be 
screwed in the perforation, or have a nozzle screwed internally, or, 
as shown at D2, externally for the reception of a pump or branch 
therefrom. The capD is to be screwed home into the valve body 
Ato compress the seating C against the shoulder A® and into the 








tapered part A5 of the body so as to insure such hermetic closure 
that no fluid can escape past the seating. To prevent the casing 
A from affording any leak, the edge of the cap D at D3 is caulked 
or set over on the body so that it cannot become unfixed, and to 
make a fluid-tight joint therewith. The valve E is pressed by a 
preferably helical spring F upon the face of the inner end of the 
seating. The valve itself may be cylindrical as shown, with a con- 
cave face E' and sharp edge E2, and may if desired have a “tail” 
E3 encircled by the spring F and serving to guide the valve in its 
rise and fall, the spring resting at its upper end against the interior 
of the head and at its lower end on the shoulder E‘ on the valve. 
In Fig. 2a sphere is substituted for the cylindrical valve ; and in 
Fig. 3 the lower end of the valve E instead of being concaved and 
sharp-edged is tapered and convex to fit into the central perfora- 
tion C' of theseating. In Figs. 2and 3 a screwed plug D is sub- 
stituted for the screwed cap Dof Fig. 1. (Accepted September 23, 
1896). 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 











Texan Corton FoR JAPAN.—Mr. Tsurutani, of Kobe 
Japan, has just visited Texas, with the view of arrang: 
ing on the part of Japanese manufacturers of cotton tex- 
tiles for direct importations of Texas cotton into Japanese 
ports. Mr, Tsuratani states that there are now 80 plants 
in Japan for the manufacture of cotton goods, and that 
other mills are about to be established. Mr. Tsurutani 
further states that Japanese manufacturers — to 
supply cotton goods largely in the East, and that they 
will send buyers annually to the cotton States, 
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eee S PATENT. 


“INTERCHANGEABLE CORRUGATED FURNACES 


Made 
in 
either 


Section. 





Furnace with contracted back end flange, applicable to Pisin with h back tlie cut away on Ashlin’s system, for 
separate or Common combustion chambers. separate combustion chambers. 


CAPABLE OF WITHDRAWAL WITHOUT REMOVAL OF BOILER FRONT PLATE. 


Txt LEEDS FORGE CO, umreo,_LEEDS .. 
PARIS EXHIBITION, PFT ERB ROTH FRE T 1 r PARIS EXHIBITION, 
1889. § 1889. 


BOLD MEDAL, Belvodere Road, Westminster Brig, LONDON, 8.2, SILVER MEDAL, 


snaniewibiaiewainbbins ee tldal@ae ate Class 66. 


— IMPROVED Patent SIMPLE or UOMPOUND i cee ENGINES, pane 














FoR DRIVING (yer 144,750 HP. Supplied. DOUBLE-ACTING 
FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
PUMPS, ENGINES 
DYTYNAMOS, FOR 
HIGH-SPEED Driving Dynamos, &e., 
MACHINERY, AS FITTED ON H.M. YACHT 
AS LARGELY USED in the BRITISH Lad : “VICTORIA & ALBERT,” 
AND FOREIGN NAVIES. a «Co H.M.S. "ROYAL SOVEREIGN,” &c, 
—a— ae cn wa —— 


Double-Acting OpenjEngine and Dynamo. 





























 GHORGE ELLIOT & CO. 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANG'S LAY WIRE ROPES, 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, &c. 
OFFICE: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. 
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i} Geo OF THE 
VENTILATING MACHINERY AT THE | Sid 
@, SEVERN AND MERSEY TUNNELS. 






Oe AIR COMPRESSING ENGINES 
, GAS COMPRESSING ENGINES 
BESSEMER BLOWING ENGINES 


poregate 150,000 Harse Power 


alkers' Fant Friction fut liniergromd Haulave Machinery 
HIS JSINOW EXTENSIVELY IN USE FOR HAULAGE PURPOSES. ** - 
GES} UC TELM DUKANGE OF THE MACHUMERY Ano ROPES Willa UNUM CAPEMOTTORE O POR. 
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RALPH HORSFIELD «C0 mB, BLOWER 


DRUM PUMP, BLOWER 
and EXHAUSTER. 
Chapel-en-le-Frith, 
FES Derbyshire. 


For Pumping Water, Air, Semi-Fluids, &c., and also AIR PUMP 
for Jet or Surface Condensing. 
" Forge, Chapel-en-le-Frith.”’ 
**A BC” and ‘‘A1” Codes used. 


BSTABLISHAED 1770. 
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STEAM ENGINES 


FOR EVERY DESCRIPTION OF DRIVING AND WINDING. 


VERTICAL, HORIZONTAL, DIAGONAL, SIMPLE, COUPLED, 
COMPOUND, CONDENSING, and every other type. 


MANUFACTURED BY SPECIAL MACHINERY, 
Ensuring Accurate Workmanship. Efficient and Durable. 


BOILERS : witristiit Mtr. 
Send for Price Lists. 


LINDSAY BURNET & Co, 


TELEGRAMS: ll 
“BURNET, GLASGOW.” y (se 





oo 


3 lb. Pressure and upwards Guaranteed as Blower. 
26 in. to 27 in. in Vacuum obtained as Air Pump to Condenser, 


One Firm has now <22&> Drom Pumps working, some over THREE years, 


DRUM ENGINEERING Co. 


27, CHARLES STREET, BRADFORD. “™ 


Govan Guasoow HYDRAULIC 


ae PRESSES & PUMPS. 

















Estimates on Application. >” 
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~ ————— al In Stock, Hydraulic Press, 5 in. ram, table 32 in. by 15 in., 16 plates, 18 in. by 12 2 
<< = : —— + = also 7 in. ram Self-delivering Box Press, box 38 in. by 36 in, by 54 in. deep, for 
SPECIALTY—_H | G Is -C LASS B Oo IL ER W Oo R K 23 tons on the square inch, and other sizes. 
o 





Pressures up to 200 lb. for Triple and Quadruple Expansion Engines. 


STANDARD LISTS OF SMALLER SIZES, SEVERAL OF WHICH ARE ALWAYS IN STOCK AND IN PROGRESS, HAYWARD = TY LE R & CO., 
HYDRAULIC FLANGED PLATES. 90 & 92, WHITECROSS STREET, LONDON, E.C. ae 


BOILERS SHIPPED IN PIECES. 2 
ADDRESS ALL INQUIRIES 4S ABOVE. SPECIAL CODE. 1194 Telegrams: “TYLEROX, LONDON.” Telephone No. 192. 
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GLASGOW SUBWAY AND OABLE 
TRACTION. 


(Continued from page 610.) 

Iw continuation of our series of illustrations of 
the Glasgow Subway, in which cable traction has 
been adopted, we give this week two views of the 
boiler installation, with detailed drawings of the 
large water storage tank provided as a safeguard 
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against the complete suspension of the corporation 
water supply. We described the boilers in our 
previous article, when we reproduced drawings of 
nag general arrangement ; but it may be convenient 
all Tepeat here that there are eight Lancashire 

ilers, each 30 ft. long by 8 ft..in diameter, and 
each flue is fitted with five Galloway tubes. ‘The 
Power of the machinery is 3000 indicated horse 








power, excluding four electric light engines and the 
necessary small engines used for barring and for driv- 
ing the storage cable drums, the coal-conveying and 
stoking plant. The total heating surface provided 
is 8400 square feet, while the grate area is 200 ft. 
effective. The working pressure is 100 lb. per 
equare inch, but everything is designed for 120 lb. 
The piping arrangement is very complete, and 
yet simple. Each boiler can be used for either of 


45. 


the engines. The pipes are of wrought iron, with 
welded flanges, and they are lagged with magnesia 
covering, put on in sections, and held in place by 
iron strips, which give a very neat appearance. 

The water storage tank illustrated in detail on 
page 634 forms part of the roof of the boiler-house, 


as shown by the section (Fig. 33) given on page 
608 ante. 


The roof over the boilers is of the same 


construction as one of the two spans of the engine- 
house roof, with roof principals, &c., which: we shall 
illustrate fully in our next article. The girders which 
support the tank carry also one-half of the weight 
of the boiler-house roof on one side, and on the 
other an overhung or verandah roof, which extends 
the covered area of the coal store, and protects from 
the weather the ‘‘ back shunt,” or siding over the coal 








drop. The tank girders take their bearings on the 
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heads of strong cast-iron pillars, similar to thoze 
in the power-house, and are extended as cantilevers. 
The result of this somewhat unusual arrangement 
is to give a 15-ft. stoking platform in front of the 
boilers, with no interruptions, while, on the other 
side, room is found for the ‘* back shunt ” or siding 
above referred to. The girders are 3 ft. 6 in. 
deep, 20 ft. between centres of bearings on 

illars, spaced 12 ft. 2 in. apart, and are well 
reer to give lateral stability, without the use of 
diagonals, to the pillars below them. Longitudinal 
joists over the main girders relieve the tank of all 
transverse or bending stresses. The lattice trusses, 
secured to the outer ends of the main girders, are 
very light, and with the sheltering apron depend- 
ing from the verandah roof, a good finish is secured 
at moderate cost. The details of girders, lattice- 
work, and verandah trusses are given on page 635 
(Figs. 55 to 65). 

The tank, as already stated, is 72 ft. 11 in. long, 
34 ft. 8 in. wide, and 9 ft. deep, all outside measure- 
ments. The plates are of cast iron flanged inside 
for the sides, in order to give it a fair itectural 
elevation ; for the bottom the flanges are external, 
and all accessible from below. This gives asmooth 
bottom inside, so that the tank empties itself for 
cleansing or painting. A transverse partition 
divides the total storage of 125,000 gallons into two 
nearly equal parts, and-each section is fully 
equipped with an independent service of pipes, 
so that each can be used independently of the other. 
Service or draw-off pipes with hose couplings are 
provided for conveniently and rapidly filling the 
boilers, and the service is continued to the feed 





tank, which is placed in the power-house, the 
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supply to the main aud feed tanks being controlled 
by ball valves. The staying of the tank, and the 
flange jointing, are shown on page 634, and the pipe 
arrangements on page 631. A flat-pitched roof sup- 
ported by light steel principals serves to keep the 
water clean, the rain water from this roof finding its 
way into the overflow pipes without polluting that 
which is in the tank ; the rain water which can be 
collected in the neighbourhood is rather too sooty for 
general use. The water used is taken from the cor- 
poration mains by meter, and the storage is chiefly 
a precaution against stoppage of machinery owing to 
the failure of supply. Between the meter and the 
tank are fixed several fire hydrants on the yard 
service and other pipes, though there is no great 
danger of serious fire, owing to the character of the 
buildings and floors. 
(To be continued. ) 





UNIFORM FLOW IN OPEN OHANNELS. 


By E. S. Bettasis, Executive Engineer, 
P.W.D., Punjab. 
(Continued from page 519.) 
3. Vetocity Formvuta. 

Tue velocity of a stream depends on the smooth- 
ness of the channel, the hydraulic radius, and the 
longitudinal slope 8S. The equation deduced theo- 
retically is ial 

V=C/R8 (2) 
where C is a coefficient depending only on the 
smoothness of the channel. The mathematical 
proof of the equation is, however, deficient. It 
takes no account of the resistances due to the 
internal motions of the fluid, nor of the facts that 
the velocities at all the different points in the 
cross-section differ from one another, and that the 
mean velocity of the whole is not the same as the 
mean velocity of the portions in contact with the 
border. Practically it is found that the coefticient 
C depends not only on the nature of the channel, 
but on Rand 8. The coefficient increases with R. 
It depends on § to a less extent, and in a manner 
which will be explained below. It is probable that 
C also depends to some extent on other factors 
which will be mentioned below. 

V 

JR®’ and if, 
in any stream, V, R, and S are observed, the value 
of C for that particular case can be calculated. In 
this manner the values of C for many different 
kinds of streams have been found and recorded, 
and these values are used for calculating V—and 
from V the discharge—for channels which are pro- 
posed or are being designed, or for existing streams 
in which observations cannot conveniently be 
made. 


Equation (2) may be written C = 


As C is a function of R and 8, the expression | ——— 


V =C ,/RS could be changed into V = C, F 
(R 8), where C, would be constant for all channels 
of a given degree of roughness, and F (R S) would 
be some function of RandS, The expression V = 


124 R5 st has lately been shown to be applicable 
to sewers of brick, and similar formulw might be 
made for other kinds of channels, but they would 
only give exact results within certain limits. To 
give results always correct, the function F (R, S) 
would be so complicated and inconvenient that it is 
better to adhere to the form V = C v RS, letting 
C remain variable, and obtaining its values from the 
Tables which have been prepared, as above men- 
tioned, from the results of observations. 


4, CoEFFICIENT IN VeLociIty ForMuLA, 


The most noteworthy observations which have 
been made with a view to finding out the values 
of C are those of Darcy and Bazin on small arti- 
ficial channels, and of Humphreys and Abbott on 
the Mississippi. From these and many other ob- 
servations, various formule have been constructed. 
Each formula was supposec to give the law of the 
variation of the coefficient, but it really gave it only 
within certain limits, namely, those of a particular 
set of observations, and often gave wrong values 
ee outside those limits. Bazin’s for- 
mula is 


1 
Seis. ok. > se ee 
a/ a ( 1+ ) 
where « and § are constants depending only on 


the nature of the channel. The values of C have 
been worked out by this formula for four classes of 





channel, namely, earth, rubble masonry, ashlar or 
brickwork, and smooth cemented surfaces. These 
coeflicients were, until a few years ago, the best 
available for general use, but it has been found that, 
though correct enough for small channels and 
steep gradients, they often fail for other channels. 
The latest and best formula is Kutter’s. Two 
Swiss engineers, Ganguillet and Kutter, went 
thoroughly into the subject, and after investigating 
the results of the principal observations, and mak- 
ing some themselves, arrived at the formula 


41.6423 5 Ost 
C= F VR Te 
VR+N (a6 + er) 


where N is a “‘ rugosity coeflicient”” depending only 
on the nature of the channel. 

It is neither usual nor necessary to work out the 
value of C from equation (4) whenever the formula 
V =C VKS is to be used. To do this would 
involve intolerable delay. The values of C corre- 
sponding to different values of N are to be found 
in Tables just asin the case of Bazin’s formula. 

The following Tables give a general idea of the 
values of C, decimals being omitted. Table I. gives 
Kutter’s coefficient for three classes of channel 
having a slope of 1 in 5000, and also Bazin’s co- 
efficient for two classes. 














TABLE I, 
Kutter’s Coefficient for Earth«n Bazin's 
a Slope of Coefficients. 
Value | Sk Fb eas 
of R.| Channels Channels | Channels, Rubble 
- — in Average} in Bad Masonry. Earth, 
rder, Order, | Order. ia =.00507 @ = .00592 
N = .020., N = .025.| N = .080.: 8B = 82 s= 4.10 
5] 45 yr 57 26 
.£0 57 43 85 72 36 
-75 64 49 40 81 42 
1.00 69 54 43 87 48 
1.50 77 60 49 94 56 
200 82 $5 | 53 98 62 
8.0 89 7L | 59 104 70 
4.0 94 76 | 63 106 7 
5.0 98 79 | 66 108 80 
6.0 | 101 82 69 110 84 
8.0 | 105 83 73 111 88 
10.0 108 89 76 112 91 





It will be seen that C always increases with R, and 
that the increase is less rapid as R becomes greater. 
Also that C varies greatly according to the nature 
of the channel. Table IL. shows Kutter’s co- 
efficients for earthen channels in average order for 
various values of S. Bazin’s coefficients do not 
vary with S. 
TABLE II. 


\. en 
| Kutter's Coefficients for Earthen Channels in Average 
Order. N = .025. 

e 





Value — : 
of R. | | Slope 1 in 
|Slope lin Slopelin Slope lin Slopelin| 1000 and 
| 10,000 6867. 6000. 2500. | Steeper 
| Slopes. 
.50 41 42 43 45 45 
76 47 48 49 50 | 51 
1.0 52 53 54 55 55 
1.5 59 60 60 él 61 
2.0 64 64 64 65 65 
3.0 71 71 71 71 71 
4.0 76 76 76 7 CO 75 
50 80 79 79° 78 78 
6.0 83 82 82 81 80 
8.0 88 87 86 85 84 
10.0 92 90 89 88 86 





When R is 3.2, C is independent of S. It increases 
or decreases with S, according as R is above or 
below 3.2, but it varies only slightly for a great 
change of S, the variation being greatest when S is 
between 1 in 2500 and 1 in 5000. For slopes 
steeper than 1 in 1000 the variation is negligible. 
For values of N other than .025 the variation of C 
with S obeys the same laws and is very similar in 
relative amount. 

_ One difficulty which arises with Kutter’s formula 
is the selection of the proper value of N for any 
particular case. This part of the subject has been 
re-investigated by Jackson, whose values of N, 
given in his canal and culvert Tables, are probably 
the best hitherto published. The following Table 
is based on them : 


I.—Miscellaneous Artificial Channels. 


Planed timber, perfectly continous. Glazed or 
enamelled materia's. .. *% oe oi 
Cement. Plaster . 


-009 
-010 





Unplaned timber, perfectly continuous. New 
brickwork .. * ug av =e - 
—- stoneware. Iron. Brickwork and 


Wooden frames covered with canvas. Wooden sae 
trougbs with battens inside in. apart 015 

Rubble in cement .. on as ne 7 O17 

Wooden troughs with battens inside 2 in. apart. 
Coarse rubble laid dry .. oo Be 620 


All supposed to be in good order. It in bad ‘order, th 
higher wales of N may be used ; if extra smooth, the next nrg 


II.—Earthen Channels, Natural or Artificial, 
Channels in -_ goodorder .. oe se 017 


s good order.. ee se -020 
ve order above the average .. 0225 
“ average order os ee -025 
* order below the average .. 0275 
oe bad order .. oe ° .030 


ee very bad order a a = 
uieinon then bonis Games eter Sepaetions eek carne 
hanging growth. A channel having all the above irregularities 
(or even a few’of them in excess) would be in very bad order. Ifa 
penny = thoroughly choked by weeds, N may rise much higher 
’ The lowest value of N given by Jackson for earthen channels ig 
-020, but it has been found to be as low as .017 in regular canals, 

The coefficients have, of course, no finality, and 
intermediate values may be required. Neither is 
it possible to describe the different kinds of 
channels with such accuracy as to insure the selec- 
tion of the prop»r value of N in any particular case. 
This can only be done by experience. Wherever a 
discharge is observed (the surface elope being also 
observed), the value of C should be worked out, 
and the value of N also.ffound. This may be done 
approximately by interpolation. For instance, if 
in a channel with slope 1 in 6000, and hydraulic 
radius 4.0, C comes out 70, N will be about .027. 
This will be clear from an inspection of the Tables 
given above. For greater accuracy N can be cal- 
culated by a quadratic equation formed from equa- 
tion (4). The results thus found and recorded 
cannot fail to be of great use in estimating the 
proper value of N to be adopted in any particular 
case, and if a large collection of such results can, in 
time, be made, it will be of the greatest value as 
forming a test of the reliability of Kutter’s for- 
mula and of the rugosity coefficient in use, or in 
indicating how either or both should be modified. 

Sometimes when a discharge is observed, N 
comes out very different to what might be expected. 
One cause of this is inaccuracy in observing the 
surface fall, which is often a very small quantity. 
A slight error in observing it may cause a great 
error in C, and therefore in N. 

The observation of discharges in streams whose 
flow is not uniform may also lead to serious errors. 
In the great series of hydraulic experiments made 
at Roorkee, India, in the years 1874-9, the observed 
surface slope, owing to the want of uniformity in 
the stream, often differed greatly from the real 
slope at the site of the discharge observations, and 
this seriously affected the values of C obtained ; and 
even if the slope be correctly observed, want of 
uniformity in the channel may cause error. If 
the section of the stream is increasing, so that 
momentum is being lost or ‘‘ work re-stored,” V is 
somewhat greater than it would be in a uniform 
stream with the same values of R and §, or, in 
other words, C is less. If the section is decreasing, 
C is greater. 

The results of over a hundred discharges observed 
near the head of a large canal in India, when arranged 
into groups according to the depth of silt in the 
canal, show the average value of N to be .025 when 
there is little or no silt, but .013 when the depth of 
silt is from .5 ft. upwards. Silt generally deposits 
in a wedge, the depth being greatest near the head 
of the canal. It is therefore probable that the 
want of uniformity of the flow gave a somewhat 
enhanced value to C, and consequently too low a 
value to N. This would, however, account only 
partially for the low value of N, and it is probable 
that its correct value is not more than .015 in the 
silted channel. The above values are the average 
ones. In individual discharges N varies enor- 
mously. For one particular depth of silt it varies 
from .009 to .030. These variations may be 
accounted for partly by real variations in the 
roughness of the channel, which often becomes 
very irregular when silting or scouring is going OD 
actively, partly by errors in the observations of the 
individual surface slopes, and partly by variations 
in the general want of uniformity of the stream. 
Again, on the River Ravi, in Northern India, the 
value of N deduced from a long series of observa- 
tions regularly comes out low, being often .008 or 
.010, and never very much higher. The bed is often 
silted, but not always. The flow is prectically 
uniform, and the slope observations were specially 
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checked with a view to discovering any error. 
The river is straight, about 1000 ft. wide, and 6 ft. 
to 10ft. deep. It seems to be proved that N in 
this river is not above .010. These examples show 
that N in earthen channels may present exces- 
sive variations, and that great caution is required 
before accepting any value for it. f 

It is possible that the value of C is affected by 
other causes, such as the shape of the cross-section 
of the stream, the temperature of the water and 
the silt which it contains. Some remarks given 
hereafter (Section 6) show that the shape must 
have some influence. It has been proved by Pro- 
fessor Unwin that the friction of solids on liquids 
rapidly decreases with increase of temperature, and 
it les also been found that in small glass tubes the 
discharge increases with increase of temperature. 
With large pipes and open channels the tempera- 
ture has probably only a small effect, but it should 
be noted in all discharge measurements with a view 
to the effect being accurately ascertained. Itis be- 
lieved that in small channels water flows less 
rapidly when muddy. In large ones the effect may 
be negligible, but this point also should be made 
the subject of investigation whenever possible. 


(To be continued ) 





OHILIAN NITRATE OF SODA 
DEPOSITS. 
(Continued from page 544.) 

Tue transformation of nitrogenous organic matter 
of the soil into nitric acid requires the intervention 
of four different micro-organisms : 

1. An ammoniacal ferment that transforms nitro- 
genous substances into ammonia. 

2. A ferment that transforms ammoniacal matter 
into nitrates. 

3. A nitrogenous ferment that destroys the nitric 
acid and transforms it into nitrous acid. 

4, A nitric ferment that oxidises the nitrites, 
transforming them into nitrates. 

All these microbes are always found together, and 
they have been separated and carefully studied. 
They are found very much disseminated in nature, 
not only in arable lands, but also in deserts and 
on high mountains. But according to Warrington 
they are only found in the superficial layers, 
diminishing in number in proportion to the depth 
at which the samples are taken. 

From the above will be seen what are the con- 
ditions that affect the process of nitrification in the 
soil, with slight intensity, but continuously. 

These same should probably be the conditions 
that unite in the points where the deposits of nitrate 
of soda are encountered, because it is undoubted 
that the climatic conditions of the nitrate region 
in Chili have changed most notably, as there can 
be seen even now the vestiges of what was once 
an abundant vegetation. 

The place where the deposits are situated, and 
many other circumstances that will not escape the 
notice of those who have formed a fairly exact idea 
of the region, enable one to see that there existed 
the conditions required for the process of nitrifica- 
tion to be carried out with great intensity. 

The foregoing, as can be seen, is not in accordance 
with those who think that the nitrification progresses 
continuously in this region, and that the quantity 
of nitrates produced can, to a certain extent, com- 
pensate for the quantity extracted annually, or, in 
other words, that the deposits are inexhaustible. 
This does not occur in reality, as it is known that 
the conditions of the medium have changed con- 
siderably. It is possible that the nitrification goes 
on in some places, but certainly on a small scale, 
and not sufficient in any case to produce deposits 
a8 great as those actually worked. It is known 
also that what some have taken for the formation 
of nitrate of soda is nothing more than the 
aflorescence of certain salts, due to many causes. 

The old theories regarding the formation of 
a of soda are not then in harmony with 

acts, because, according to those theories, the 
nitrification would continue now. On the other 
hand, this new manner of considering the subject 
¢, prtlectly in accord with the hypothesis of 

- Noellner on the formation of nitrate of soda, 
Which is the one most accepted to-day. 
. ae supposed that the nitrate of soda pro- 
i “ from marine plants. The agitation of the 

nd under the sea originated the formation of 
= lagoons of salt water, where grew and de- 
veloped marine plants and seaweed. On the evapo- 


ration of the deposits the decomposition of these 
nitrogenous substances began, giving place to the 
formation of nitric acid. This acid in contact with 
calcareous rocks, attacked them, forming nitrate of 
lime, which, in the presence of the sulphate of soda 
that was deposited, gave origin by a double decom- 
position to the nitrate of soda and the sulphate of 
lime. 

This mode of reasoning also harmonises with that 
theory which supposes great deposits of ammoniacal 
guano which underwent nitrification, giving origin 
to nitric acid, which, in the presence of the lime, 
caused the same reaction as mentioned above. The 
fact that iodine is found in connection with the 
nitrate of soda of Chili, in proportions more or 
less considerable, is in support of this hypothesis 
of Noellner, because iodine is always found in 
marine plants, and not in mountainous districts. 
The question of the absence of the bromides, how- 
ever, has never been satisfactorily answered. But 
it may be accounted for by the double decomposi- 
tion being attended by a secondary one which libe- 
rated the bromine. 

The fact that shells or other fossils are not found 
in the deposits may be explained by the action of 
the nitric acid, which attacks and destroys them, 
thus forming the nitrate of lime which combines 
with the sulphate of soda in the double decompo- 
sition which produces the nitrate of soda and sul- 
phate of lime. 

It is also certain that in the deposits are found 
guano, marine objects, the remains of birds, &c., 
and this causes those who direct the operation of 
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extracting the nitrate to believe that before the 
district was submerged it formed a great guano 
deposit, and that the nitrate was formed by the 
concentration of the marine salts in connection 
with the guano setting up the necessary decomposi- 
tion and reaction. It is also possible that the 
presence of the marine salt in connection with the 
guano may have been brought about by such earth- 
quake waves as were experienced on the coast in 
1868, when the sea washed up many hundred feet. 
If the sea had broken in through the coast range 
it would have washed the guano down the eastern 
slopes of the hills, and its natural resting-place 
would be on the western side of the pampa, where 
it is now found, the sea water being prevented from 
passing back to the sea. This theory would account 
for the fact that the line between the nitrate of 
soda beds and the marine salt deposits of the 
pampa to the east, is clearly marked, and the 
workers have no difficulty in keeping within the 
zone of salitre. 

The caliche which forms the principal material 
from which the nitrate of soda is obtained, and 
which, as explained on page 543 ante, is obtained 
by excavating chambers in it, and filling them with 
gunpowder, which is afterwards exploded, as shown 
in the above diagram, varies very much in aspect, 
texture, colour, and composition, according’ to the 
district, and often even in the same beds. 

The miners distinguish the principal varieties as 
follows : 

Caliche blanco de nieve, which is generally very 
much mixed with marine salt. 

Caliche blanco poroso, which contains less salt 
than the former. Very porous. 

Caliche achaucacada, which is grey in colour, 





and is very suitable for treatment. 





Caliche azufrado, which is of a beautiful canary 
yellow colour, and very porous. 

The two latter varieties are richest in iodine, and 
therefore are the most profitable to work, as the 
iodine has a steady market at a high price. The 
whole deposit, reckoning from the Quebrada de 
Camerones, which is the northern boundary of 
Chili, to a line a little south of Taltal, has a length 
of about 390 miles, with a mean breadth of 1} 
miles. 

The substances that generally accompany the 
caliche are : 

Nitrate of soda. 

Chloride of sodium. 

Sulphate of soda. 
potash. 
lime. 

i magnesia. 

Soluble chlorides. 

Iodide of soda and potash. 

Phosphate of scda. 

Sulphate of alumina. 

Small quantities of nitrate of potash. 

Detritus of ferruginous rocks. 

Borate of soda. 

Certain portions of clay. 

Fine sand. 

The ley of the caliches, or their degree of richness 
in nitrate of soda, varies, as has been said, in the 
different deposits. It ranges between 15 per cent. 
and 50 per cent., and at times even reaches 65 per 
cent. The average percentage in the Tarapacd 
deposits is about 35 per cent. 

The following shows some of the analyses of the 
different caliches: 


Tarapacd. 

‘ Per Cent. 
Nitrate of soda ... 64.98 
Sulphate of soda... 3.10 
Chloride of sodium 28.69 
Todide of sodium ... 63 
Marl and shells ... 2,60 

100.00 
Another Sample. 

, Per Cent, 
Nitrate of soda ; 40.0 
Chloride of sodium ses 32.0 
Other salts and insoluble pe eee 28.0 

Cachinal (Second Pampa). 
Per Cent. 
Insoluble substances 34 
Nitrate of soda .. 32 
Sulphate of soda ... 8 
= lime ... 4 
Chloride of sodium 20 
Water ies aan 2 
100.00 
Segunda Pampa. 
Per Cent, 
Ineoluble substances 53 
Nitrate of soda oe be ne 12 
Sulphate of soda ... ous Sa ees 9 
& lime ... ‘ #2 . 10 
» alumina... Oe ee 8 
Chloride of sodium me Bi ees 6 
Water ss... aa a ga a 1 
Magnesia ... on ass si traces 
Las Salares, 
Per Cent. 
Nitrate of soda ... 14.12 
Chloride of sodium end 51.08 
$9 potash .. quantity not 
; iven 
A Magnesia... dein ad ltto 
Sulphate of soda ... sea rM oa 13 
re lime ... Se asi isa 3.62 
Insoluble ... $ aes ac se 16.00 
Caliche de la Pampa. 
Per Cent. 
Nitrate of soda... sas es Bre 33 56 
Chloride of sodium eas i 34.62 
9 potash — ” 
* magnesia ‘ 
Sulphate of lime ... 46 
am soda ... 5.55 
Insoluble a6 12 65 
Other substances ... a = 2.16 
Pampa de la Laguna. 
Per Cent. 
Nitrate of soda 29 4 
Chloride of sodium ae aad traces 
Sulphate of soda and magnesia 47.6 
Insoluble ... bea acd aad ee 16.0 
Another Sample, Same Deposit. 
Nitrate of soda ... ave ae Sie 27.8 
Chlorate of sodium wid Ae traces 
Sulphate of soda and magnesia 71.3 
Insoluble ... tat ea = ao 9 
Another Sample, Same sit. 
Nitrate of soda... ae ee 20.5 
Chloride of sodium z be 1.8 
Sulphate of soda and magnesia 46.5 
Insoluble ... aes re , 31.2 
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Blanco Encalada. 


Per Cent. 
Nitrate of soda .. 50.4 
Chloride of sodium —_ ws 3 
Sulphate of soda and magnesia 28:7 
Insoluble ... S es Ho ae 20.6 
Another Sample, Sam: District. 
Nitrate of soda... a ees cob 36.2 
Caloride of sodium oa an mes 4 
Sulphate of soda and magnesia 22.9 
Insoluble ... pas 41.4 


In the desert of Atacama the percentages of 
nitrate of soda in the caliches are as follows ; 


Nitrate of Soda. 


Per Cant, 
Caliche de Aguas Blancas . 61013 
= Pampa de Lavanderos 37 
ne Baréu ... ee nee 30 
a Descubridora 42 
< Tercera Pampa 13 
a Aguilar a a se 15 
eo Aguas Blancas (Pina) “i 6 


The loaded trucks are drawn to the “ oficinas” 
by locomotives or mules according to the distance 
they have to travel from the excavations, and the 
caliche is immediately passed through crushers that 
reduce it to lumps about 2} in. in diameter. It 
is then passed into the dissolving tanks, and a 
stream of water is thrown upon it until it is just 
covered. The dissolving tanks are capable of hold- 
ing from 75 to 100 tons each, and are generally 
worked in sets of two. By means of a steam coil 
the temperature of the water is raised to 120 deg. 
Cent., and when the solution reaches 110 deg. 
Twaddle, it is syphoned out and deposited in the 
crystallising tanks. More water is then introduced 
into the boiling tank, and the same process is gone 
through until the solution cannot be obtained at 
the required strength, when it is syphoned into 
the second boiling tank, where it soon takes up 
the necessary amount of the nitrate from the fresh 
caliche. The steam being turned on to the second 
tank, number one is immediately cleaned out by 
opening the ports in the bottom and allowing the 
ripio or refuse to pass out. 

To obtain the nitrate of soda in the purest form, 
the solution is passed from the boiling to settling 
tanks, where all matter held in suspension quickly 
goes to the bottom, leaving the caldo, as it is called, 
perfectly clear. It is then ready for crystallisa- 
tion, and produces a crystal of over 95 per cent. 
pure. 

(Zo be continued.) 





THE BRITISH ASSOCIATION, 
(Concluded from page 612.) 

THe CHemicat SEcTION. 
DiMINUTION OF CHEMICAL ACTION DUE TO 
LimtraTions OF SPACE. 

TuE significance of this paper by Professor Lieb- 
reich, of Berlin, is not fully indicated by the experi- 
ments which he showed. A piece of nickel at- 
tached to a float was sunk by means of an electro- 
magnet placed underneath the glass vessel. When 
the current was interrupted, the nickel did not 
rise quite to the surface, but was stopped within 
half a millimetre of it. Inthe second experiment 
two kinds of glycerine, the one confined in a 
lower vessel being of a slighter smaller density, 
and coloured red, were allowed to mix with one 
another ; again the red stream did not quite reach 
the surface. The vein contracts in the upper part, 
and spreads then in mushroom fashion ; the two 
parts can be separated. The phenomenon is still 
more striking in hollow prisms of small angle in 
which capillarity causes the liquid to assume the 
shape of a hyperbola, and between two plane-cylin- 
drical glasses. The subject has occupied Professor 
Liebreich since 1889, and he made several commu- 
nications on these phenomena to the Berlin Aca- 
demy. He observed them first in the formation 
of chloroform by the action of sodium carbonate on 
chloral hydrate, and the liveration of iodine from 
iodic acid. They are very general, although not 
universal, probably because the spaces cannot be 
made small enough, when the energy of the reaction 
is slight, to call forth evidence of the frictional 
resistance. Liebreich terms the spaces, in which 
no action takes place, dead spaces, and assumes 
that the molecules are retarded not only near 
the walls of the vessel, but also near the liquid 
surface. What distinguishes his researches from 





those of others on capillary and surface-tension 
phenomena is, that he acts on the liquid sur- 
face, not from outside, but from inside. 


His 








views have involved him in controversies with 
Quincke, to whose investigations we referred on the 
occasion of the Oxford meeting. Quincke explained 
the phenomenon by vortices produced by the sink- 
ing of certain particles ; but in some arrangements 
of Liebreich’s no sinking can occur. Budde and 
Neesen have submitted that emulsions have a sur- 
face tension of their own; J. J. Thomson has 
suggested variations of the surface tension in ex- 
planation. 

When Professor Ramsay remarked that the obser- 
vations opened up a new class of phenomena, he 
did not mean to say that the subject was new to 
him ; he has himself worked in those fields. But, 
as Liebreich had pointed out, many more or less 
capillary phenomena, the selective absorption by 
the rootlets of plants of food from the soil, the 
impregnation of dye-stuffs, &c., may be influenced 
by these dead spaces. We ought to mention that 
the phenomena have more than once been dis- 
credited because other experimenters failed. 


CuemicaL Epvucation In ENGLAND AND 
GERMANY. 


Sir Henry Roscoe, F.R.S., had selected this 
title for his paper, which opened the discussion on 
the teaching of science ; the greater part of Tuesday 
morning, the last on which the section met, was 
devoted to this discussion. The appreciation of 
scientific education, Sir Henry declared, was greater 
in Germany than over here, and Englishmen, 
especially chemists, had not been slow to avail 
themselves of the advantages offered by the German 
laboratories and universities, which were open to 
all nationalities. Those facilities had fostered 
chemical industry over there, and without holding 
any pessimistic views, he had no doubt that many 
of the complaints about the position of that in- 
dustry in our country were well-founded. In the 
opinion of some, the evil was to be found in the 
want of appreciation of scientific research on the 
part of the manufacturers ; others traced the fault 
back to our university education, especially to the 
system of the old seats of learning, where too great 
weight was laid on examinational results, and too 
little encouragement given to original research. 
If science found its legitimate expression in the 
university curriculum, our schools would soon adapt 
their instruction to requirements. Both of these 
causes were probably at work. English labora- 
tories and professors were as fully competent 
to turn out a finished article as any; but if 
the article was not fn demand, it was useless 
to manufacture it. Sir Henry particularly referred 
to the soda and chlorine industry as establish- 
ing what British skill and energy can achieve : 
Dyar and Hemming, Deacon, Glover, Chance, 
Weldon, are all English names. On the other side 
he mentioned that one renowned firm of dye 
manufacturers at Hichst-on-the-Main employed 100 
trained chemists at salaries of from 200/. to 500I., 
essentially for research work. What was wanting 
in England was a national system of secondary 
education. He hoped that the recommendations 
of the Royal Commission of which he had been a 
member would form the basis of legislation in the 
next session ; 740,0001. were now devoted to tech- 
nical education, the greater part of the money, 
however, is given to the furtherance of a less and 
varied instruction than was needed for striking out 
new paths inscience. At the same time our crafts- 
men should certainly be brought up to the level of 
the requirements of to-day. 

Dr. L. Mond also emphasised the need of a pro- 
perly organised system of secondary education, in 
which the other speakers concurred. Professor 
Campbell Brown wished to raise the standard of 
education in the secondary schools. Professor 
Ramsay saw the necessity of a change in our uni- 
versity system, but not the way of accomplishing 
it. He thought that the county councils might 

ant more money for higher scientific training. 

r. E. K. Muspratt, as a member of the Lanca- 
shire County Council, did not believe that sufficient 
support could be expected from that quarter. Pro- 
fessor Fitzgerald re-echoed what he said in Section 
A, that we must educate the public. 


Tue TeacHiIne oF ScreNcE IN ELEMENTARY 
ScHOOLs. 

This committee comprises excellent names : Dr. 
J. H. Gladstone, Professors H. E. Armstrong, 
W. R. Dunstan, G. Gladstone, Sir John Lubbock, 
Sir Philip Magnus, Sir H. E. Roscoe, Professor 
S. P. Thompson, but it might be made more re- 





resentative still. The report, which was presented 

c the chairman, Dr. Gladstone, is based essen. 
tially upon the returns of the Education Depart- 
ment. Elementary science is now taught in 1712 
schools ; but in many cases only a portion of the 
school benefits from this instruction. The number 
of children having some instruction in algebra, 
mechanics, branches of biology or physics and 
chemistry has increased more rapidly since 1893; 
the total is now 134,008. Algebra, mechanics, 
animal physiology, and domestic economy draw 
most pupils. There is an improvement in chemistry 
on last year, so far as the standard of know- 
ledge is concerned, and a slight falling off in 
mechanics. The teaching of elementary physics 
and chemistry at the Board School in Hackney and 
Tower Hamlets is favourably spoken of. The 
report concludes: ‘‘The committee consider that 
the time has come when educational authorities 
should definitely lay down a scheme of elementary 
experimental science, to be taken by every scholar 
before he is allowed to specialise into the various 
branches of science. The all-important point in 
elementary schools is to train teachers to regard 
science teaching as a means of mental culture, and 
to get them to teach accordingly. The courses in 
the training colleges and pupil teachers’ centres 
appear to work in exactly the opposite direction ; 
so busy are these institutions in teaching ‘sciences’ 
for the sake of the certificates issued by the Science 
and Art Department, that the teaching of scientific 
method is apt to be almost ignored.” 

These words ought to be heeded ; but the grant 
and mark system is deeply rooted. Until this is 
radically reformed, we believe, many will continue 
to ask for more money ; a few will object that far 
too much is already wasted, as was heard at the 
Ipswich discussion last year ; and the taxpayer will 
feel uneasy. 


Tue TEACHING OF SCIENCE IN GIRLS’ ScHooLs. 


Miss Edna Walter, B.Sc., argued somewhat on 
the concluding lines of the above report. She stated 
that most schools fail lamentably. Botany has, in 
her opinion, only a very limited educative value ; 
physiology is scarcely ever taught as a science ; and 
domestic economy is quite pernicious. She ad- 
vocates a sort of kindergarten system applied 
to elementary scientific notions; the children 
to be taught to perform simple measurements and 
experiments, and to use no text-books ; their own 
notes should form their books of reference. She 
would start with practical arithmetic, proceeding 
to physics, chiefly hydrostatics, and to chemistry, 
the latter to be taught on Armstrong’s scheme, as 
exposed in the British Association reports of New- 
castle-on-Tyne, 1889.—The condemnation of .mere 
learning of lessons is, no doubt, correct. But the 
ever-recurring dread of the use of text-books ap- 
pears inconsistent, when one remembers the con- 
stant complaints about the dearth of competent 
teachers. : 

We have been obliged to leave out several in- 
teresting papers. 

Next year the British Association will meet at 
Toronto, immediately after the meeting of the 
American Association for the Advancement of 
Science at Detroit, on the Canadian frontier. 
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Petroleum and Its Products. 
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[First Norice. ] 


Few subjects have of late years attracted so much 
attention, or increased so greatly in importance, as 
the discovery and utilisation of petroleum. Mineral 
oil is now used as a lubricant, for power in engines, 
and as fuel under boilers, as well as for illumina- 
tion. In this exhaustive work Mr. Redwood has 
treated his theme with the careful study it deserves, 
but has not hitherto obtained. There is some repe- 
tition in the book, and a few of the sections do not 
seem to have been collated with others, but practi- 
cally it contains nearly all that is at present known 
concerning the origin, production, and charac- 
teristics of rock oil, together with a host of useful 
data on allied subjects, and ought to take its place 
as a standard English work. The value of the book 
would certainly be enhanced if it were shorter, and 
the opinions of the numerous authorities cited were- 
presented to the reader in a condensed form, instead 
of being quoted in extenso. The authors, however, 
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break new ground, this being the first English 
book of any importance dealing with petroleum, 
and though the treatment of the subject would 
have been improved by more careful ‘‘ focussing,” 
the student cannot complain of lack of material to 
form his own judgment. The illustrations are 
excellent, and form a valuable feature of the book, 
which is in two volumes, of about 900 pages. 

Although the commercial life of petroleum dates 
only from the last half of this century, oil has been 
known to exist in America and round.the shores of 
the Caspian Sea from the earliest times. Its ap- 
pearance in the latter region, near the great civilised 
empires of antiquity, has always attracted more 
attention than in the wilds of America. In the 
first part of their work the authors give a rapid 
historical survey of the principal oil fields. The 
wells in Burmah formerly supplied more petroleum 
than any other, and in one district, as late as a 
century ago, there were 520 active wells, producing 
400,000 hogsheads of oil annually. The interesting 
pitch lake of Trinidad, the largest known deposit 
of asphalte, is about 3 miles in circumference. 
Various other wells in different parts of the world 
have been worked for hundreds of years, not only 
to supply petroleum for lighting, but chiefly for 
medicinal purposes. Originally it was obtained 
by digging wells, and skimming off the oil which 
collected on the surface of the water. Oil tar or 
liquid bitumen, frequently found in conjunction 
with salt or brine, was in great request for curing 
sprains, &c. In most of the sources of petroleum 
in England and many other countries, the oil occurs 
mixed with water, and does not form a true oil 
spring, as in America and Russia. 

Passing next to consider the geological and 
geographical distribution of petroleum, the authors 
remark upon the high pressure at which the oil 
and gas rise to the surface, as much as 600 lb. to 
800 lb. per square inch in the deeply drilled wells 
of the United States. However generated, and this 
question is still obscure, the formation of these im- 
mense natural deposits of oil depends not only on 
the supply, but upon the character of the ‘‘reser- 
voir rocks ” containing the oil. These are chiefly 
sandstone, conglomerate, and limestone. To retain 
the oil they must be porous, and covered by an im- 
pervious stratum, usually of finely grained shale, 
forming an unbroken cap often over an immense 
area. Experiments on this porous rock in America 
have shown that it is capable of holding one-tenth 
to one-eighth of its bulk in oil, and calculations made 
from the area of the oil-bearing strata, both in 
America and Russia, prove that the output might 
be almost indefinitely increased, if the supply were 
systematically tapped. The formation is that 
known as ‘‘anticlinal” or ‘‘ terrace,” and consists 
of broad low horizontal curves with corresponding 
depressions, the arches being filled with oil, and 
the troughs with water, usually salt ; in the crown 
of the arches natural gas accumulates. The earliest 
observers recognised the existence of well-defined 
oil belts, and the tendency of productive wells to 
follow certain lines, along which oil was more likely 
to be found than elsewhere. As affording data for 
a theory, this characteristic distribution of oil is 
now considered of no importance, but a glance at 
the excellent maps which accompany the book will 
show that the oil regions undoubtedly stretch along 
well-defined areas, and are associated with the 
principal mountain chains of both hemispheres. 
Another curious feature is the presence of salt, 
which is almost always found in conjunction with 
oil and gas. Several salt mines are lit by natural 
gas drawn from the same mine, but as, in the 
largest salt deposits, no oil has yet been discovered, 
the early theory that salt isa factor in the compo- 
tition of petroleum is no longer tenable. Ozokerite, 
bitumen, and other semi-solid varieties of rock-oil 
are formed by the evaporation or oxidation of liquid 
petroleum oozing from the deeper porous rocks into 
the superficial strata. 

The development of the oil industry in the 
United States, which, with the petroleum deposits 
in the Caspian, furnish our chief supply of oil, 
18 very fully described. In North America the oil 
‘8 uniformly found below the coal measures, usually 
in the Trenton limestone. The principal oil-fields 
in Pennsylvania, Ohio, and Indiana; in the 
lime — States the yield from the same 
' Stone is small, because the protective covering 
of shale is imperfect. The first rock-bored brine 
Well was drilled in 1806, but for a long time the 
= rising to the surface was run to waste, to obtain 
e salt. The next step was to distil oil by Young’s 


process from coal and shale, but this was super- 
seded by the discovery of crude petroleum. In 
1859 a company was formed in Pennsylvania to 
dig for oil, but the shaft fell in ; the method, since 
largely adopted, was employed of driving an iron 
tube through to the rock, and oil was struck at a 
depth of 69 ft. In June, 1861, the first flowing oil 
well was tapped at a depth of 460 ft., but the “oil 
sand” was usually reached at a greater depth, 
sometimes as much as 2000 ft. A noticeable 
feature of these, as of the Russian wells, s their 
number over a very small area. In one district 
there were 2536 wells, while on another clearing, 
two miles long by half a mile wide, there were 320 
wells, one of which yielded 4000 barrels of oil a 
day. The utilisation of natural gas for lighting 
purposes has greatly increased since the oil wells 
were struck, 

Canada promises to be one of the great oil-fields 
of the future, though the industry is not yet much 
developed. In1862a number of flowing wells were 
struck in Western Canada, but most of the oil was 
allowed to run to waste, and the supply rapidly 
diminished. Prior to 1886 about 15,000 wells had 
been sunk, and the total output in 1893 was nearly 
800,000 barrels. The oil lies near the: surface, 
being from 370 ft. to 460 ft. below it. Natural 
gas is also found in Canada, and extensively uti- 
lised, one well yielding 2,000,000 cubic feet daily 
in 1889. There are indications of large quantities 
of petroleum in Athabasca, but little has yet been 
done to develop the production. ‘ 

The Russian supply appears at present to be far 
more prolific than any other, and the oil is found 
nearer the surface than in America; it is chiefly 
obtained from Baku, on the Apsheron peninsula, 
in the Caspian. Most of the earlier wells were 
dug, and in 1872, when the monopoly granted by 
the Ruesian Government was abolished, there were 
only two drilled and 415 pit wells; in 1884 there 
were about 400 drilled wells. An enormous quan- 
tity of oil was thrown up whenever an oil fountain 
was tapped, the greater part being usually wasted, 
owing to the impossibility of controlling the flow. 
The most prolific well was struck in 1893, and 
yielded 17,000 tons daily, most of which was lost. 
Owing to the productive nature of the soil, the area 
of drilling is not more than 7 or 8 square miles, the 
total oil-producing area in Russia being 14,000 
square miles. The Baku region has been subject 
to great geological disturbances, and oil is found at 
various depths. In the Caucasus it occurs at 
9000 ft. above sea level, while the Caspian, where it 
frequently issues from the surface of the water, is 
85 ft. below sea level. This disturbance of the oil 
strata causes the wells to be practically independent 
of each other, and not connected, as in America. 
They are rarely sunk lower than 700 ft. to 800 ft., 
the yield usually increasing with the depth. 
Another important oil-bearing region is the Gros- 
naia, north of the Caucasus; the authors have 
examined a sample of this petroleum of 0.88 specific 
gravity and flashing point below zero Fahr. But 
the richest petroleum field next to that at Baku is 
on the Asiatic side of the Caspian, where the 
whole region is petroliferous, and immense quan- 
tities of naphtha and ozokerite have been found. 
The cliffs of an island in the Caspian appear to be 
completely saturated with oil, and on the celebrated 
Naphtha Hill petroleum and ozokerite exude from 
the ground, and are thrown up by mud volcanoes 
in the vicinity. Layers of solid petroleum have 
also been discovered round the Caspian. The 
covering soil is chiefly sand and alluvium, the dip 
of the strata being from 20 deg. to 40 deg. The 
authors indorse Professor Mendéleeff’s opinion that 
‘*the connection of the mountains with the naphtha 
bed is clear, from the fact that the districts facing 
or fronting the mountains are the regions where 
naphtha is obtained. They lie, indeed, parallel to 
the direction of the mountain range.” 

The oil industry in Galicia dates from the be- 
ginning of this century, but since 1861 it has 
rapidly increased, as drilled are substituted for dug 
wells. In 1894, 80,000 barrels were obtained. 
Ozokerite is also found in these regions, and is 
mined by shafts and drifts in the same way as coal. 
Petroleum has been discovered in Roumania, 
Assam, Burmah, Pegu, and Beluchistan, where the 
workings have for the present been abandoned. 
The oil-fields of Peru are rich and promising, those 
of the West Indies not yet much worked, except 
the celebrated pitch lake of Trinidad, from which 
in 1889 72,000 tons of pitch were shipped. The 





Alsatian oil-bearing region is the most important in 





Germany, and the authors, who have visited the 
district, give an interesting account of the methods 
of procuring the oil, which flows into dug wells, 
mixed with water in the proportion of one-third oil 
and two-thirds water. The geographical distribu- 
tion of petroleum throughout the world is illus- 
trated by six excellent maps, which form a study 
in en and are a valuable addition to the 


Coming next toa consideration of the chemical 
and physical properties of oil, the authors note 
that no scientific study by means of fractional dis- 
tillation was made until the middle of this cen- 
tury. Himself one of the first authorities on the 
subject, Mr. Redwood fixes the density of crude 
petroleum at 0.77 to 1.02, and shows in Tables the 
specific gravity and colour of crude oils from 
various regions. Another method of determining 
the characteristics of petroleum is by its power of 
refracting light, or ‘‘refractive index.” The coeffi- 
cient of expansion, generally increasing in inverse 
ratio to the density, is not yet sufficiently studied, 
although, as the author says, ‘‘the subject is of 
practical importance, as facilitating the estimation 
of the specific gravity at different temperatures, 
and the comparison of the relation between increase 
of fluidity and increase of volume. The question 
of fluidity has a direct bearing on the value of 
lubricating oils ; and the coefficient of expansion, 
besides its interest in this particular, also throws 
light on other peculiarities observable in mineral 
oils, particularly the part played by solid hydro- 
carbons.” In the experiments conducted by the 
Charlottenberg Testing Institution, the variations 
in the coefficient of expansion of oil at different 
temperatures were found to be slight, depending 
partly on the amount of paraffin in the oil ; the 
more fluid the latter, the greater its expansion with 
increase of temperature. The calorific value of 
petroleum, and its boiling point, vary greatly, and 
these, with the fractional distillation and physical 
properties, are exhibited in Tables, the materials 
for which are drawn from the authors’ and other 
experiments. Mr. Redwood’s treatment of the 
important subject of the calorific value of oil is 
short and disappointing. He gives it only in 
metric calories, which are called ‘‘ calories” in 
one Table, ‘‘ heat units” in another, and ‘‘ calorific 
power” in a third, meaning evidently ‘‘ metric 
calories per kilogramme.” Nor does he say how the 
calorific value was obtained in the different cases. 
Seeing the large quantities of oil now used for 
power and heating purposes, this branch of the 
subject might with advantage have been enlarged 
and made clearer. 

In the chemical composition of oil, carbon 
forms by far the largest percentage, hydrogen 
a proportion varying from + to 4; nitrogen 
and sulphur are also present. Oil from Upper 
Burmah contains the largest proportion—10 to 
12 per cent.—of solid hydro-carbons. The de- 
termination by fractional distillation of the actual 
constitution of the various hydro-carbons in 
petroleum has recently been generally adopted ; 
the proportions in which they are combined varies 
with the oil. The composition of the residuum 
from petroleum distillation has also been studied, 
especially in America. That solid hydro-carbons 
exist in some crude oils, which remain fluid at low 
temperatures, is proved by the fact that the bore- 
holes of many of the American wells become 
choked. These hydro-carbons vary in specific 
gravity, melting and boiling points, and consist of 
semi-solid vaseline and paraffin, ozokerite and 
other forms of solid bitumen, and lastly of asphalte 
rock, or limestone saturated with bitumen. 

Regarding the origin of petroleum and natural 
gas, which, although often experimentally investi- 
gated, has not yet been determined, the authors 
say: ‘*The various theories which have been 
formulated from time to time may be divided into 
two groups, the first consisting of those which 
attribute to petroleum an inorganic origin, and the 
second of those which regard it as a product of the 
decomposition of vegetable or animal matter, or of 
both.” The theories dealing with the derivation of 
oil from organic matter may be divided into those 
treating it as formed by decomposition from organic 
bodies in the strata now yielding the oil, and those 
claiming it as a product of distillation, or the 
secondary decomposition of organic matter. Few 
geologists now admit the inorganic origin of petro- 
leum. Those still holding this view base it on the 
theory that petroleum may have been produced by 
the infiliration of water containing carbonic acid 
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BORING AND TURNING MACHINES. 
CONSTRUCTED BY THE NILES TOOL WORKS, HAMILTON, OHIO, 


(For Description, see opposite Page.) 

















Fie. 1. Horizontat Borinc, Dritiinc, anp MILLING Macuing, 


gas, and possibly salt, into the interior of the earth, 
where it has been brought in contact with free 
alkali metals at a high temperature, and under 
great pressure. Professor Mendéleeff ascribes its 
formation to the action of iron at a high tempera- 
ture upon water, penetrating through fissures 
caused by volcanic action. It is usually held, how- 
ever, that petroleum has a vegetable origin, and 
that in a large number of deposits it is indigenous 
to the strata in which it is found. This view is 
strengthened by the fact that animal remains are 
sometimes found in oil, and all strata in which 
they have been discovered are also oil - bearing. 
One of the best authorities on the subject is of 
opinion that some oils, as Pennsylvanian, are 
derived from the organic matter of bituminous 
shale, and are probably of vegetable origin, others, 
as Canadian, from limestone and animal remains. 
but that both have been produced at ordinary rock 
temperatures, and not by destructive distillation. 
Probably the view that petroleum is formed from 
animal remains, chiefly fats, by the combined 
action of pressure and heat ‘‘has at present the 
largest number of adherents, and in respect, at 
any rate, to certain descriptions of petroleum, is 
the most worthy of acceptance. At the same time 
a careful study of the subject leads to the con- 
clusion that some petroleum is of vegetable origin, 
and it therefore follows that no single theory is 
applicable in all cases.” As regards the duration 
of the supply, the best authorities are agreed that 
it is not unlimited, and although oil is still pro- 
duced in the earth, it cannot be generated rapidly 
enough to replace the quantity withdrawn. In 
America especially the output has greatly dimi- 
nished. The earliest method of obtaining oil was 
by sinking wells or by ramminga bore into the soil 
by hand, and tubing the hole thus made with 
bamboo stems, and these methods were in use in “a 
China, Japan, and Burmah from very ancient timer. pw. BENNETT 

Fic. 2. Borine anp Turnine Mri. 
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EXPLOSION OF A KIER AT SPRINGFIELD 
(For Description, see Page 640.) 
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BORING AND TURNING MACHINES. 

Ons of the finest tool works in the United States is 
that of the Niles Tool Works, at Hamilton, Ohio, 
about 25 miles north of Cincinnati, and we have 
pleasure in illustrating on the opposite page two new 
machines lately constructed by the company. 

One is a heavy, powerful two-spindle horizontal 
boring, drilling, and milling machine, shown in Fig. 1. 

The floor tables, which are not shown, are attached 
to the bed, and may be made either square, circular, 
or rectangular in shape, as may be desired, according 
to the particular class of work that has to be done on 
the machine. 

The column is traversed on the bed and is sup- 
plied with two saddles on opposite sides. One of 
these saddles, that is, the one with large spindle, is 
for boring purposes, and one, the smaller spindle, is 
for drilling. The horizontal traverse of this particular 
machine is 9 ft, on the bed, and the saddles each have 
6 ft. vertical traverse on thecolumn. The boring bar 
is 8 in. in diameter, provided with face-plate drive, by 
means of which heads or milling cutters can be 
attached, and the machine in that way can be used for 
boring and facing work of large diameter. The drill- 
ing spindle is 44 in. in diameter, 48 in. traverse, The 
horizontal traverse of the 8-in. spindle is 72in. ‘The 
two heads, one on each saddle, are driven by the same 
countershaft, which is so arranged as to make the 
machine more compact, but each of the saddles is inde- 
pendent of one another in every respect, and they are 
so connected with the driving shaft (which is of large 
diameter) that either one or the other of the spindles 
may be thrown out at will. The driving cone is pro- 
vided with six steps, and is powerfully back-geared. 
Each of the spindles is counterweighted, and all 
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the feeds and movements of the saddles are within 
easy reach of the operator, a platform being provided 
close to each saddle. The weight of this machine is 
about 80,000 lb., without any floor-plates. It is parti- 
cularly adapted to large engine work, electric gene- 
rators, shipbuilding, &c. 

The other tool, shown in Fig, 2, is a 37-in. boring 
aud turning mill, showing the machine with one stan- 
dard head and one independent boring head. This 
arrangement of head is especially adaptable to work 
that requires boring or drilling that cannot be done 
with the standard head, such, for instance, as the holes 
in eccentrics and similar work. The standard head is 
arranged so that it will swivel, and can be used for 
turning and boring tapered as well as straight work. 

The independent head is driven from a separate coun- 
tershaft and cone which transmits motion to the ver- 
tical shaft shown on the left-hand side of the machine, 
and from there to the pinion which meshes into the 
large gear on the boring spindle that passes through 
the bar of the left-hand head of the mill. It may be 
noted that the head is adjustable on the rail, so that it 
can be used on work from the centre of the table up 
to a diameter equivalent to the full swing of the 
machine. This independent boring bar is adjustable for 
wear, is counterweighted, and is arranged with power 
feed, the same as the standard head. The clamping 
device is arranged, as shown on the left-hand side of 
the table, so that the table can be held in position when 
the independent boring is being done. This head, also, 
can be used for turning and facing, the same as the 
standard head. It will also be noted that a large 
amount of work that requires separate boring can be 
accomplished on this machine with this special inde- 
pendent boring head by one clamping of the work. 

In the construction of this machine the company 
has retained intact the special features of their stan- 
dard boring and turning mills, while the special inde- 
pendent boring head makes the machine especially 
adapted to a wide range of work that heretofore 
required two settings on two different machines for 
tame, but which can be done on this tool with one 
setting of the work, thereby materially reducing the 
cost of the product. 





THE BOILERS OF THE ‘‘ OHIO.” 

ON our two-page engraving of this week we give 
two illustrations of the Belleville boilers which have 
been fitted in the s.s. Ohio. These boilers possess 
more than usual interest at the present time, so much 
having been said and written about them from time to 
time. They are of the usual Belleville type, and the 
arrangement is so well shown in our illustrations 
that any detailed description is unnecessary, as the 
working of the Belleville system is now well known. 
The Ohio, as our readers are aware, was not a new 
vessel when the boilers were fitted in her, and her 
machinery not being specially arranged for this type 
of steam generator, the system doubtless suffered 
from this fact. 

Turning to our illustrations, Fig. 1 is a front eleva- 
tion of two boilers, with the casing of one removed, 
whilst Fig. 2 is a longitudinal view, with one steam 
drum in section and the casing removed from one 
boiler. The boilers are arranged with *thwartship 
stokeholds. 

The number of boilers in the Ohio is four. There 
are eight tube sections in each boiler, the number of 
tube sections being therefore 32; the length of each 
tube section is 7 ft. 64 in. As will be seen, there are 
20 tubes in each section, the tubes being arranged in 
pairs. The total number of tubes in a boiler is 160, 
or 640 in the four boilers. The diameter of the tubes 
is 44 in. The total grate surface is 192 square feet, 
and the total heating surface 6013 square feet. The 
working pressure is 250 lb., and the indicated horse- 
power of the engines is given at 1500. These boilers 
are similar in principle vo those of the Russian Volun- 
teer ship Kherson, detaiis of the trial of which vessel 
were given in a former issue.* The Kherson’s boilers 
were, however, somewhat modified in detail to suit the 
arrangement of the ship, and they differed in disposi- 
tion in regard to being placed fore and aft in two 
rows. It will be also remembered that the Kherson 
has more powerful machinery, there being 24 boilers 
in that ship. 

We shall shortly illustrate the machinery of the 
Kherson, and will then give engravings of her boilers, 





EXPLOSION OF A KIHR AT A PAPER 
‘ MILL, BOLTON. 

AN interesting formal investigation has been con- 
ducted by the Board of Trade under the provisions of 
the Boiler Explosions Act, 1882, with regard to the 
bursting of a revolving rag boiler or kier which occurred 
on Tuesday, August 4, at the Springfield Paper Works, 
Bolton, owned by Messrs. J. W. Marshall and C., 
The investigation was held at the Town Hall, Bolton, on 
Monday, Tuesday, and Wednesday, October 12, 13, and 
14. The Commissioners were Mr. Howard Smith, 


* See ENGINEERING, vol. lxi., page 683. 


barrister-at-law, and Mr. J. H. Hallett, consulting 
engineer. Mr. Gough conducted the p: gs for the 
Board of Trade, and Mr. Paxton, Liverpool, represented 
Messrs. Marshall and Co., while Mr. Michael Longridge 
appeared for the Engine, Boiler, and Employers’ 
Liability Insurance Company, Limited, on his own 
behalf, and for the two inspectors whose names are given 
below. The following were made parties to the inquiry : 
Messrs, J. W. Marshall and Co.. the owners of the 
works; the Engine, Boiler, and Employers’ Liability 
Insurance Company, who had insured the kier; Mr. 
Michael Longridge, the chief engineer of the company ; 
and Mr. Hankinson and Mr. Nicholas Evans, Jun., 
inspectors in the employ of the company. 

Mr. Gough, in opening the proceedings, said that the 
kier, the explosion of which formed the subject of that 
investigation, was made by Mr. Joseph Parkes, of Bury, 
about the year 1882, but its exact age could not be ascer- 
tained, as Mr. Parkes was now out of business. It was 
made of wrought iron, and was of the plain cylindrical 
type with hemispherical ends. It was 20 ft. 8 in. in 
length over all by 7 ft. in diameter, single-riveted at 
the circumferential seams and double-riveted at the 
longitudinal seams, the plates being 4 in. thick, and the 
rivets ? in. in diameter by 2in. pitch. Castings were 
riveted to the hemispherical ends in which trunnions were 
turned, and on these the kier revolved. Two holes were 
cut in the cylindrical portion for charging and emptying 
the kier, each on the same side of the kier and in line. 
They were 3 ft. 3in. long by 1ft. 9in. wide. Round 
these holes were riveted angle-iron frames 3 ft. 04 in. long 
by 18} in. wide. These frames were not welded, but 
butt-jointed, the joint beingcovered with a piece of angle- 
iron. The flange riveted to the boiler was cut at the 
corners to admit of bending, and into the space left by 
these cuts, triangular pieces had been inserted, but were 
not welded, being simply secured in position by rivets. 
The doors for closing these openings were of wrought-iron 
4 in. thick, one being stiffened by an angle-iron riveted 
round it, and the other by a strip of iron 14 in. wide by 
8 in. thick. The doors were each secured by four bolts 
and two dogs. 

There were five kiersin use at the works, the one which 
exploded being known as No.5. There were three Lanca- 
shire boilers, one constructed for 180 lb., a second for 
105 lb., and a third for 601b. pressure, At the time of 
the explosion the boilers were all connected, two of them 
working at 105lb., and one at 601b., there being a re- 
ducing valve in the steam pipe between the 60-lb. boiler 
and the others. The kiers were supplied with steam from 
the boiler working at 60 lb. Messrs. Marshall and Co. took 
possession of the works in 1886, and in 1890 the boilers and 
the kiers were insured with the Engine, Boiler, and Em- 
ployers’ Liability Insurance Company, Limited, Man- 
chester, of which Mr. Michael Longridge was chief engineer. 
The kier in question had been periodically examined, but 
though inspected by no less than eight different inspectors, 
none of them had ever referred to the fact that the man- 
hole angle-iron was cut at the corners. The kiers were 
situated in a building a short distance from the boilers, 
and on a steam pipe passing from the boilers to the kiers 
were placed a steam gauge, a redticing valve, and a safety 
valve. J'rom 1891 to 1895 the safety valve was loaded to 
a pressure of 14.8 lb. by calculation. In 1895 another 
safety valve was fitted, replacing the old one, and loaded 
to 16.74 lb. by calculation. This valve was in order, but 
its construction was such as to admit of an accumulation 
of steam beyond the pressure to which it was loaded. The 
reducing valve was set so as to reduce the steam down to 
20 lb. pressure. In September, 1895, there was a fire at 
the works, and subsequently the machinery was over- 
hauled, including the reducing valve. This was sent to 
the maker, Mr. Kirkham, brassfounder, Bolton, and it 
sec again set to reduce the steam to 20 lb. per square 
inch, 

The process of working the kier was as follows: The 
kier was first charged about a quarter full with lime liquor, 
and afterwards with about 24 tons of rags and jute. 
The manhole doors were then secured, the joints being 
made with rags and white lead. Steam was then ad- 
mitted, and the kier revolved slowly for about eight 
hours, when the charge was taken out, and another charge 
putin. Messrs. Marshall employed a fireman to attend 
to the boilers, but they had no mechanic to look after 
the valves, &c., in connection with the kiers, and to 
see that they were kept in working order. The firm 
appeared to have relied entirely upon the insurance com- 
pany both as to the fitness of the kier to withstand the 
pressure allowed by the policy, and also as to the efficiency 
of the means provided to prevent that pressure being ex- 
ceeded. Their reports were invariably read by Messrs. 
Marshall and then handed to the manager, Mr. White, 
with instructions to see to anything that required atten- 
tion. The only report to which, Mr. Gough said, it was 
necessary to refer at that stage of the inquiry was one by 
Inspector Evans on June 1, 1895, in which it was poin 
out that the angle-iron round the right-hand manhole 
was fractured at the left-hand side, and appeared to have 
been so for along time. The purport of this report was 
conveyed to Messrs. Marshall by the insurance company 
with the observation that it was not important. No re- 
pairs were made to the angle-iron, but Mr. Gough was nob 
prepared to say whether this fracture did, or did not 
contribute to the explosion. Messrs. Marshall trusted 
to the insurance way vs be inspector to see that the safety 
valve was properly | t would be found that a 
slight excess of steam over 15 lb. had been reported, but 
this was not considered sufficient to be of importance. 
When, Mr. Gough added, the evidence as to the pressure 
at which the safety valve blew off would be laid before 
the Court, the statements would be seen to be somewhat 
contradictory. One witness would say that he had seen 





it blow at 30 lb. by the gauge, and, on the other hand, 


others would testify that the valve always blew at a 
pressure of from 15 lb. to 20 lb. 

On the evening of the day of the explosion, Nos. 4 and 
5 kiers only were at work, No. 4 had had steam turned 
into it at about 10 o’clock in the morning, and No. 5 about 
half-past three in the afternoon. At about ten minutes 
to six the steam pressure in the boilers was 100 lb. on 
Nos. 1 and 2, and 60 lb. on No. 3. The joint of No. 5 
kier manhole door was made with rags and white lead, 
When set to work, slight leakage was observed from this 
joint, but it took up in a few minutes, One of the em- 
ployés would say that about two minutes before the ex- 
plosion the pressure by the steam gauge was 18 lb., and 
that the safety valve was not blowing off. Another 
would say that the pressure was 30 lb., with the valve 
blowing off. At about six o’clock the kier exploded, 
giving way at one of the corners of the angle-iron mouth- 
piece riveted round the manhole already referred to. An 
entire belt, consisting of two widths of plating, was peeled 
out, one end of the kier being shot to the right and the 
other to the left. These parts taking a horizontal course 
carried away the pillars supporting the building, and 
brought the entire fabric to the ground, burying the 
occupants in the ruins, and injuring seven of them, two 
seriously. These two, who were women, were still in- 
capacitated, one being in the infirmary at the time of the 
inquiry. 

The extent of the wreck caused by the explosion, will 
be seen on reference to the larger view, Fig. 1, which we 
give on page 639, and which has been prepared from an 
excellent photograph taken by Mr. Parkinson, of 21, 
Bury New-road, Bolton. We also give on the same page 
a view, Fig. 2, showing the original position of the kiers 
at the Springfield Paper Works, this being a reproduction 
of a photograph taken some years ago by Mr, Parkinson. 

Mr. Gough concluded his statement by saving that 
after the explosion the kier was examined by Mr. Peter 
Smith, paper works consulting engineer, Bury, and by 
Mr. Woodthorpe, engineer-surveyor to the Board of 
Trade at Liverpool. The reducing valve piston was 
found to be stuck fast, and the valve consequently in- 
operative. The safety valve was not inoperative. For 
the guidance of the parties concerned, Mr. Gough said he 
should, at a later stage of the inquiry, raise the question 
as to whether the kier was suitable for the pressure of 
15 lb., for which it was insured, or at which it was 
allowed to work, as well as other points respecting the 
condition of the manhole ring and the conduct of Messrs. 
Marshall in respect of their employment of competent 
persons to look after the valves, &c. 

Mr. Gough then proceeded to call witnesses, and the 
following is a brief summary of their evidence. 

Mr. J. W. Marshall, senior partner in the firm of 
Mesers. J. W. Marshall and Co., said they became 
possessed of the mill in 1886. There was no especial 
examination made when they took the premises, 
except for valuation purposes. The kier which burst 
was made by Mr. Parkes, of Bury, who had made a 
large number of similar vessels, Witness had had 
experience with kiers of the same description previously 
to taking the Springfield Works. In 1890 he insured the 
boilers and kiers with the Engine, Boiler, and Employers’ 
Liability Insurance Company, the pressure allowed for 
the kiers by the policy being 151b. This was sufticient 
for the purpose, and no advantage would be gained by 
using a higher pressure. On May 28, 1891, the insurance 
company’s representative said that the angle-irons round 
the manholes were corroded, and on May 11, 1892, the 
company wrote stating that if these had not already been 
renewed they should be. These angle-rings were there- 
fore replaced by new ones. In June, 1895, the company 
reported that there was afracture at one corner of the 
angle-iron ring round the right-hand manhole, but no 
repairs were made to this, as the report stated that as 
the defect was of old standing it was perhaps not impor- 
tant. The reducing valve was ordered from Mr. Kirkham, 
of Bolton, some ‘time ago, but when ordering it he gave 
no instructions as to the pressure to which it was to be 
set to reduce, as it was to replace another one, and he 
presumed it would be set similarly. The one which this 
was to replace was set to reduce, he thought, to 15 lb. 
He had no guarantee from Mr. Kirkham as to the effi- 
cient working of this valve, and took no steps personally 
to see that the pressure of 15 1b. allowed by the policy 
was nob exceeded. When the kier was insured, his fire- 
man told him that 15 lb. was sufficient for all require- 
ments, and he therefore insured it to that pressure. The 
present manager of the works was Mr. White, but wit- 
ness had given him no instructions as to the working of 
the kiers. Personally he took no measures to see that 
the reducing and safety valves were in order, because 
nothing was reported to him, and Mr. White would 
have informed him if anything went wrong. Mr. 
White had not been trained as an engineer or mechanic, 
but witness relied on his experience. There was & 


ted | mechanic on the works, and it would be his duty to 


seb the safety valves on the steam boilers, but Mr. White 
would be responsible for any increase of pressure in the 
kiers; they were entirely in his hands. The amount 
for which each kier was insured was 200/, Witness relied 
upon the insurance pany 4 to see that the kiers were 
safe, and also to see that the safety valve was properly 
loaded and the arrangement such as would not 
allow of an increase of pressure. His principal object 
in insuring was because the insurance company’s repre- 
sentative pointed out to him the advantage of having 
everything inspected. It was not customary, so far as 
witness knew, to insure vessels of that class. 

By Mr. Howard Smith: Mr. White had been engaged 
in the papermaking trade about 25 years, but he was not 
an engineer, and had no special knowledge of reducing 
valves or safety valves, &c, As to thecause of the explosion, 





witness added, Mr. Peter Smith, an engineer, who bh 
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made an inspection after the explosion, had told him that 
it was easy to see where the weak place was, viz., the 
angle-rings round the manholes, which were not welded 
at the corners. ‘ 

Mr. J. Harcourt White, manager to Messrs. Marshall, 
said he had been in the papermaking trade 34 years, and 
had been at Springfield Works 34 years. He sent the re- 
ducing valve to be overhauled by Mr. Kirkham, and in- 
structed him to seb it to reduce to 20 lb., which was 
the required pressure. The safety valve blew off hard ab 
90 Ib., and he had never seen more than that registered 
on the gauge. It was the foreman’s duty to examine the 
valves ever day. He had never known the safety valve 
to geb stopped up, nor the reducing valve to have any- 
thing wrong with ib. ; 

By Mr. Paxton: It was usual to work kiers at from 
15 lb. to 20 lb., but he had seen some working at 45 lb,, 
and this being so, he would not have been afraid if he had 
seen the pressure at 30 lb. in the present case. 

By Mr. Gough: The pipe was reduced from 4in, to 3in. 
before it got to the reducer, and to 2 in. before entering 
each kier. 

Edward Nightingale, foreman in the boiling depart- 
ment, said he had seen the pressure gauge about two 
minutes before the ny any and it was registering 18 lb. 
Two days previously he saw the safety valve blowing off 
strongly at 20 1b. pressure. . 

By Mr. Paxton: In_ testing the reducing valve he 
moved the lever up and down, but could not say whether 
or not the piston followed the lever. The rod above the 
piston moved, and he thought if the rod moved it was all 
right. It was not possible to get a higher pressure than 
20 lb. with the stop valve wide open. 

Martin Doherty, one of the injured men, and who ap- 
peared on crutches, said he was a labourer, and attended 
the kiers. The fireman had instructed him to use steam 
at 30 1b. when all the five kiers were working, at 20 lb. 
when four were working, and so on. He used to see the 
safety valve blow about twice a day, and it always blew 
off at 30 lb. 

By Mr. Longridge: The safety valve was not blowing 
off at the time of the explosion. 

Mr. Kirkham, brassfounder, Bolton, described the 
reducing valve which he had made, and which was a 
speciality of his own. It would not be practicable to tell 
whether the valve was in order or not without taking 
out the piston. He did not think that the valve might 
mislead an engineer as to its condition, though it might 
have been better to attach the rod to the piston. The 
pressure gauge would indicate when the reducing valve 
went wrong. 

John Kaye, mechanic, said it was part of his duty to 
examine the safety valve, reducing valve, &c., every day. 
They were in order, and the safety valve blew off hard 
at 20 lb. on the night before the explosion. 

Mr. Nicholas Evans, Jun., inspector to the Engine, 
Boiler, and Employers’ Liability Insurance Company, 
apo his reports on the examinations he had made. 

ith respect to the manhole ring, he had reported this 
‘in order” except on June 1, 1895, when he reported a 
fracture at the corner of one of the rings. The safety 
valve always blew off at 15lb. He used to test this valve 
and also the reducing valve, but did not know how the 
latter was constructed. He looked upon the manhole 
frames simply as stiffeners, and nob as compensating 
rings. He considered that they were only put there to 
stiffen the plate so as to enable the door joint to be made. 
He had never noticed that they were cut ab the corners, 
He considered that without any ring at all the kiers were 
strong enough. He had calculated that the bursting 
pressure would be about 180 lb., and that, therefore, 
neglecting the rings altogether, the kiers had a factor of 
safety of 11 or 12. He considered that the cause of the 
explosion was excessive pressure due to the reducing and 
safety valves being inoperative. He thought the safety 
valve was sufficient to relieve all the pressure, but that it 
had become stuck owing to sediment carried over with 
priming from the boilers. 

Mr. Longridge: He could not see the cuts in the 
ang e-irons, because of the dirt which had baked over 
em. 

Mr. Peter Smith, consulting mechanical engineer, of 
Bury, whose speciality was paper works engineering, 
deposed to having had experience in the manufacture of 
kiers similar to the one which exploded. He had examined 
the kier the day after it burst, and had sent a copy of his 
report to the Board of Trade at their request. This 
report witness produced and read to the Court. He 
attributed the explosion to excessive pressure due to the 
reducing valve being stuck fast. He could not, however, 
say positively that ab the time of the explosion the reducing 
valve was stuck, because when he saw itit had been partly 
taken to pieces, but from what he did see of it, it was out 
of order. He estimated the bursting pressure of the 
kier at about 50 Ib. to 55 1b. With a welded ring 
round the angle-iron he was in the habit of submit- 
ting such kiers to a test pressure of 100 lb. [Witness 
= eavoured to explain to the Court how he arrived at 

bursting pressure, and also as to his habit of applying 
& test of 100 1b. to such kiers, a pressure which, in our 
opinion, must severely strain them. | 

y Mr. Paxton : Supposing the pressure just before the 
for ‘osion were 18 lb., it would take four or five minutes 
a it to rise to 50 Ib. or 55 1b., at which he estimated the 
How cme During this time the safety valve must have 
fone "4 _ off, and the attendant must have seen or 

Mr. E. 8. Hankinson, another inspector i 

: ’ to the Engine 
“— Pewee Insurance Company, produced re = in 
"Womb = rings round the manholes as 
how the cuts in the flange pecan his pagel 
it was that they were covered by scale or dirt, 





Mr. F. A. Beswick, assistant engineer to the Man- 
chester Steam Users’ Association, said he had made a 
brief examination of the kier since the explosion. Witness 
read his report thereon, drawn up for the chief engineer of 
theassociation. Heattributed the explosion to malconstruc- 
tion of the angle-rings round the manholes, and considered 
the kier quite unfit for any useful working pressure. 
He had arrived at that conclusion from previous experi- 
ence, both as to kiers which had burst, and particularly as 
to one which had been submitted to the association for 
ordinary inspection. He referred to two explosions in 
which somewhat similar vessels, although strengthened 
round the manholes with welded angle-irons, had failed at 
from 50 lb. to 60 lb. pressure; while, on the other hand, a 
revolving kier, 6 ft, in diameter, with the manhole plate 
stiffened by strips which were not welded at the corners, 
was found on inspection to be fractured at three out of 
the four corners of one of the manholes, although it was 
worked at a pressure of only 20 lb. From these considera- 
tions witness judged that the bursting pressure of the kier 
under review was very low, and as, from the nature of the 
stresses to which such vessels were subjected in working, 
a high factor of safety was necessary, he did not think that 
the kier could be safely worked at from 15 lb. to 201b., 
pressure. With asuitable welded angle-ring round each 
manhole the association would have allowed the kier to 
work at 20 lb. Witness could not speak to the condition 
of the safety valve and the reducing valve, not having 
seen them. Of course, these might have been out of order, 
and a higher pressure than usual might have been put 
upon the kier, but this was a contingency which might 
arise at any time, and should, therefore, witness thought, 
be considered in determining the strength of the vessel. 

Mr. Michael Longridge, chief engineer to the Engine, 
Boiler, and Employers’ Liability Insurance Company, 
pam dimension sheets and reports on the exploded 

ier. No inspector had ever reported to the company 
that the angle-irons round the manholes were cut at the 
corners, so that on the reports received at the office from 
their inspectors the working pressure of 15 lb. was con- 
sidered a safe one. Had the angle-irons not been cut he 
thought that a pressure of 150 1b. to 200 lb. would be re- 
quired to burst the kier. With the angle-irons cut, about 
70 lb. to 75 Ib. would burst it. He therefore did not con- 
sider the kier unsafe at 15 lb., even with the angle-irons 
cut at the corners. 
~ By Mr. Howard Smith: Had he known of this defect 
he would not have stopped the works, but he would have 


required the renewal of the angle-irons at the earliest |}, 


opportunity. The cause of the explosion was, in_ his 
opinion, over-pressure, caused, he presumed, by the wheel 
valve being open too wide and the safety valve inadequate 
to relieve all the pressure from the boilers. 

Mr. Woodthorpe, engineer-surveyor to the Board of 
Trade, was the last witness. He had examined the ex- 
ploded kier, and described its construction and dimensions 
and the nature and effects of the explosion. He attributed 
the explosion to over-pressure due to the reducing valve 
being out of order, the kier at the same time being 
weakened by the defect in the angle-rings already referred 
to. ‘Witness would not say that the kier was absolutely 
unfit for any useful pressure, but he should not consider 
it prudent, having regard to the condition of the angle- 
rings, to work it at 15 lb. to 20 lb. 

By Mr. Gough: He believed that the kier had been 
repeatedly worked at an excessive steam pressure. 

This concluded the evidence produced by the Board of 
Trade. On behalf of Messrs. Marshall, Mr. Paxton 
recalled Mr, White, the manager, who gave additional 
evidence as to examining the reducing valve a few days 
before the explosion. Witness described the method of 
examination he adopted, and said he concluded therefrom 
that the valve was in order. 

Mr. Gough then submitted the following questions for 
the consideration of the Commissioners : 

1. Was the kier properly constructed, and were the 
rings or mouth-pieces to the filling-holes intended for 
stiffening or for compensating rings ? 

2. Were the flanges of the angle-irons around the open- 
ings cut at the corners, and, if so, was this fact reported 
to the Engine, Boiler, and Employers’ Liability Insurance 
Company by their inspectors ? 

3. Were the pieces of plate filling in the corners of these 
angle-irons originally welded to the angle-irons, or were 
they simply riveted to the kier shell? If they were 
welded, were the welds sound when the kier was last ex- 
amined by the insurance company’s inspectors ? 

4, Was the kier insured with the Engine, Boiler, and 
Employers’ Liability Insurance Company as fit for a safe 
working pressure of 15 lb, per square inch, and was it fit 
for that pressure ? 

5. Did the owners of the kier give the necessary direc- 
tions, and did they cause the necessary fittings to be 
supplied in order to prevent the stipulated pressure being 
exceeded ? 

6. Did Mr. White, their manager, take proper measures 
to insure that the reducing valve and safety valve were 
kept clean and in good working order ? 

7. Was it reported to the insurance company on Junel, 
1895, that one of the angle-irons round the opening in the 
kier was fractured? If so, was this —e to the 
Messrs. Marshall, and was the defect remedied ? 

8. Did Mr. Hankinson make a thorough examination 
of the kier and its mountings on or about May 16 last, 
was the kier then in good condition, and were the mount- 
ings in proper working order ? j 

9, Did Mr. N. Evans, Jun., make a working examina- 
tion of the kier on or about June 18 last, was the reducing 
valve then in proper working order, and was the safety 
valve loaded so as to blow off at a pressure of 15 Ib. per 
square inch ? 

10. Did the owners appoint a competent person to take 
charge of the kiors when working to see that the mount- 





ings were kept free and in good order, and that the stipu- 
lated working pressure was not exceeded ? : 

1l. Did the owners inform the persons engaged in 
working the kiers of the pressure to which they could 
safely be worked ? 

12. Did the owners take proper measures to insure that 
the kiers were being worked under safe conditions ? 

13, What was the cause of the explosion ? 

14. Whether blame attaches to Mr. James W. Marshall, 
to Mr. Fred Marshall, to Mr. John H. White, to Mr. 
M. Longridge, to Mr. Edward S. Hankinson, to Mr. N. 
Evans, Jun., and to the Engine, Boiler, and Employers’ 
Liability Insurance Company, or either of them ? 

Mr. Paxton then addressed the Court on behalf of 
Messrs. Marshall. His clients had taken all the pre- 
cautions that could reasonably be expected of them, It 
was not customary in such works to employ skilled en- 
gineers, and the men Messrs. Marshall employed were 
competent for their duties. Although it hy cnet must 
be granted that an excess of pressure had been from time 
to time admitted to the kier, he thought, as Mr. Long- 
ridge had said, that had the angle-rings round the man- 
holes not been cut at the corners, the explosion would not 
have occurred. His clients had insured the kiers so as to 
obtain the advice and supervision of the insurance com 
pany, on whom they relied. The insurance company 

ad failed to acquaint them of the existence of this im- 

rtant defect, and he asked the Court not to find that 

lame attached to his clients. 

_Mr. Longridge, addressing the Court, admitted that 
his company had been misled by their inspectors, both 
with by fe to the manhole angles, and also the ineffi- 
ciency of the safety valve. With regard to the angle- 
rings, he thought there might be some excuse for the 
inspectors in that the corners were covered with dirt, 
and, as the defect was of such an unusual character, it 
had not occurred to them to look for it. In the matter 
of the safety valve waste-pipe he could only say that the 
inspectors were very much to blame in not reporting its 
insufficiency. 

This concluded the second day’s proceedings, and the 
Commissioners then adjourned in order to visit the scene 
of the explosion and examine the remains of the kier. On 
the following morning the Court reassembled, und judg- 
ment was delivered. 

Mr. Howard Smith, the presiding Commissioner, de- 
scribed the kier, and reviewed the evidence at consider- 
able length. The cause of the explosion, he said, was 
over-pressure, and the Commissioners thought that 20 lb. 
ad been exceeded, and that this was due to the reducing 
valve being out of order. Messrs. Marshall were to 
blame for not having a thoroughly competent person to 
examine the various valves, &c., so as to prevent an ex- 
cessive pressure being put on the kier. e insurance 
company could not be on the premises every week, and 
the Court could not allow the fact of the kier being in- 
sured to absolve the owners from the responsibility of 
seeing that the upkeep of the apparatus was in competent 
hands. Mr. White, the manager, had performed his 
duties satisfactorily, and he was not to blame for the 
explosion. The Commissioners ed with Mr. Beswick 
and Mr. Woodthorpe that the kier was not suitable 
either for 15 lb. or any useful pressure. With regard to 
the insurance company, the inspectors were seriously to 
blame. Mr. Longridge had made excuse for them in the 
matter of the manhole rings, but that excuse could not 
avail. In respect of thesafety valve waste-pipe being in- 
sufficient to relieve the steam, there was no excuse. The 
Court, therefore, held the insurance company to blame, 
both for the neglect of their inspectors, and in some 
measure for the failure of a member of their staff to 
realise the importance of a fracture at the corner 
of one of the manhole angles. Messrs. Marshall had 
relied upon the insurance company, and in the matter 
of the manhole rings and the safety valve they 
had been deceived. r. Longridge was in no way 
personally to blame. He had frankly admitted the 
failure of his subordinates, and had rendered the Court 
all the assistance he could. The Commissioners wished 
to thank him for so doing. With vessels such as the 
exploded kier, there was the more need of careful atten- 
tion, owing to. the strains attendant upon the pa 
weight—12 tons—of the kier and its contents, revo er 
from day to day, and this fact, the Court considered, 
should be borne in mind. 

On a full review of the circumstances of the case, the 
Court ordered Messrs. J. W. Marshall and Co., and the 
Engine, Boiler, and Employers’ Liability Insurance Com- 
pany, each to pay the sum of 60/. to the Board of Trade 
towards the costs of the investigation. 

We may possibly take an opportunity of making further 
reference to this and some kindred explosions on a future 
occasion. 





Coat IN Cu1L1.—Two Belgian engineers have been 
examining the Puchoco coalfields, Chili, with the view of 
forming a company to work them. 





BRIDLINGTON AND FLAmBOROUGH.—An attempt will be 
made next session to obtain Parliamentary powers for the 
construction of an electric tramway or light railway from 
Bridlington to Flamborough. A Leeds solicitor and a 
London engineer are the promoters. They are preparing 
plans and specifications, which are to be ready in a few 
days for deposit in compliance with the Standing Orders 
of Parliament. The route of the proposed line will be 
from Old Bridlington to the South Spa, from thence 
boeiy > the town up to the promenade, along Flamborough- 
road direct to Flamborough, through the village to the 
North Landing. A branch will start at Marton for Flam- 
borough railway station for the transmission of fish. The 
engineer expects that beyond this it will be — to 
extend the line to the South Landing and lighthouse, 
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65-TON STEAM GOLIATH CRANE. 

Tue annexed illustration represents a 65-ton steam 
Goliath crane, designed for use in a gun factory 
abroad, for shrinking, tempering, and storing pur- 
poses, and constructed by the Southgate Kngineering 
Company, Limited, of New Southgate, Middlesex. 

This crane was constructed to deal with guns of 30 
centimetres bore and 35 calibres long, and is high 
enough under the —. to allow of such guns 
being lifted on end and lowered into the tempering 
tanks. The temporary trunnions for lifting with are 
made so that the gun can be carried horizontally as 
well as vertically. The span is wide enough to permit 
of its being swung round in that position. The gun 
represented in the illustration is a 6-in. quick-firing 

un, 

The crane is now erected on a long line of rails, at 
one end of which are the shrinking tanks. It also 
commands the heating furnaces, and also extensive 
storing grounds at the end of the track. 

The crane comprises a steel travelling gantry, sur- 
mounted by a steam crab, from the platform of which 
all the various motions are worked. The hoisting 
gear is of single and double purchase, and is controlled 
by a powerful screw brake. The travelling gear of the 
crab is driven direct from the crankshaft of the engines, 
and the travelling gear for the gantry is driven 
through mitre gearing by a long square ehaft running 
in tumbling bearings along one side of the crane 
gantry. The cheeks of the crab are of massive steel 
plates, stiffened with angles, and the engines are each 
mounted on independent bedplates and bolted to the 
crab cheeks. 

Special attention has been directed to the construc- 
tion of the gantry, so as to combine great rigidity and 
strength with lightness of structure. The whole is 
built of steel plates and angles, and is of box section 
throughout, The complete crane weighs about 60 tons. 
There is a railway line crossing the crane permanent 
way at «~ angles for conveying the guns, or parts 
of guns, from the steel forge to the gun factory, thus 
connecting all the departments. 





LIGHT RAILWAY AT EATON HALL. 

We publish on page 646 two views of the light rail- 
way which has been constructed under the direction of 
Mr. A. Percival Heywood for the Duke of Westminster 
from Eaton Hall to Balderton Station, on the Great 
Western Railway system, a distance of 3 miles, Several 
branches, however, including one # mile long to the 
estate works near Pulford, bring the total length of 
railway up to 44 miles. The line, while primarily in- 
tended for conveying coal, building material, &.— 
about 5000 tons yearly-——is also equipped for passenger 
traffic, and as the line passes through the park and 
across the main avenues, it was built so as not to be in 
any way conspicuous. The details of design are inte- 
resting, for, although the capacity and the narrow 
gauge do not fully meet the requirements of such rail- 
ways as are anticipated in the Act passed this year, 
yet it is wonderful how much can be carried on a 
15-in. gauge. It has low cost to commend it. The 
earthworks involved an expenditure of 205/. per mile, 
and the entire cost of construction has been 10951. per 
mile, excluding special storage sheds. In this are 
included some contributions to the beautifying of the 
line. 

The rails are of steel, flat-bottomed, weighing 164 lb. 
per yard, and the sleepers are of cast iron, weighing 
28 lb., and spaced at 2 ft. 3 in. centres, and at 
1 ft. 4 in. centres at the rail joints. The sleepers are 
3 ft. long and 6} in. wide, and have cast on to them jaws, 
into which the rails are secured by steel spring keys. 
No timber is used on the bridges, steel girders being 
adopted, with cast-iron bedplates. Red furnace cinder 
has been used for ballast, and there is 5 in. to 6 in, of 
depth below the sleepers; the surface width is 4 ft. 
Through the park the railway formation is level with 
the turf, and there is a 4-in. pipe in the centre for 
drainage, but for the greater part the line is over 
grass, with a stiff clay subsoil. The railway is not 
fenced in; to prevent cattle straying from field to 
field, a trench is made, and the railway carried over on 
girders with open decking. There are, as already 
suggested, several bridges, principally over brooks, 
the longest span being only 28 ft. Two roads are 
crossed on the level ; the line, indeed, is a surface rail- 
way, with few cuttings or banks of any dimensions. 
The maximum gradient against the load is 1 in 70, the 
highest point above the lowest being 63 ft., and the 
Eaton terminus is 51 ft. above the Balderton terminus. 
On the main line the sharpest curve is of 300 ft. radius; 
—¢ on the branch lines there are curves of low radii— 

t. 

The rolling stock cost 2141. There is one four- 
coupled locomotive, shown in one of the engravings. 
The weight is 3 tons in working order, and it has 
been designed to take curves of 25 ft. radius, the 
wheels being 1 ft. 3in. in diameter. The cylinders 
are 48 in. in diameter, with a 7-in. stroke, the steam 
pressure being 1601b. Water is carried for one hour’s 
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run, and the day’s coal consumption is reckoned at 
2cwt. The engine can draw on the level a maximum 
load of 40 tons, excluding its own weight ; and 20 tons 
up the ruling gradient of 1 in 70, at a speed of 10 miles 
an hour; in fact, a speed of 20 miles was attained on 
an experimental trip. There are 30 wagons of 74 ewt. 
tare, to carry 15 cwt. of coal, or 20 cwt. of bricks 
or road metal. They are 6 ft. long, 3 ft. wide, and 
1 ft. 3in. deep. The bodies are of box form, but are 
removable, and thus the wagons are converted to flat 
vehicles for carrying large stones or castings, while 
fittings are attachable for conveying timber. There 
is a bogie passenger car to accommodate 16 persons. 
The length of the car is 20 ft., width 34 ft., and weight 
23 cwt, In addition there is a parcels van to carry 














2 tons, a brake van, and two wagons, each capable of 
carrying 2 tons. ‘ : 
The total cost of the line, including rolling stock, is 
therefore 13097. per mile, and the interest on the total 
expenditure at 4 per cent. is 235/. per annum. | Com- 
puting the permanent way as capable of lasting ro 
years, the renewal at 4 per cent. per annum W0U r 
amount to 80/. a year; the rolling stock is compute 
at 124 years’ life, so that 8 per cent. has to be written 
off each year, or 72/. Thus for interest and deprecia- 
tion the line costs 387/. per annum, to which has to = 
added 255/. for working expenses, making the tota 
6421. The working expenses include 91/. for driver, 
991. for two platelayers, 26/. for a boy as brakes- 
man, and 39/. for fuel and oil. At present, as we 
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have said, only 5000 tons have to be dealt with, and 
if the average haulage were only 24 miles, the cost 
would be equal to ls. per ton-mile, less than cartage ; 
but the line is capable of dealing with double the 
traffic, reducing the possible cost to 6d. per ton-mile. 
At Eaton, as shown on Fig. 1, a large covered coal- 
shed 80 ft. long and 33 ft. wide has been constructed, 
so that the wagons run in at a high level to discharge 
their contents. The other view given is of the terminus 
at Balderton. Our illustrations have been prepared 
from some excellent photographs taken by Mr. J. 
Brandebourg, of Bridge-street, Chester. 





TWO-PISTON BALANCED OIL ENGINE. 

WE illustrate on this page a type of ‘‘ Capitaine” 
petroleum engine now being made by Messrs. Tolch 
and Co., of 146, Clerkenwell-road, London, E.C., in 
which two pistons are used working in opposite direc- 
tions in a single cylinder, as shown in Fig. 1. Owing 
to this arrangement, the working parts are completely 
balanced, and vibration reduced toa minimum. The 
cranks, it will be seen, work in a closed chamber, to 
which access can be obtained by removing the end 
cover shown in Fig. 2. Sufficient oil is poured into 
this chamber to insure the proper lubrication of 
the whole engine. The petroleum used is gasified 
by passing it through the cast-iron vaporiser shown 
in Fig. 3, which is heated by the lamp shown in 
Fig. 4. The oil supply in the feed tank is kept under 
a slight air pressure by means of a pump, worked by 
the engine. From this tank the oil is led to the bridge, 
Fig. 5, which supports a valve, Fig. 6, through which 
the oil is admitted to the vaporiser, where it is instantly 
gasified. To control the supply of oil, however, to 
the petroleum valve above-mentioned, a second slide 
valve is used, the position of which is controlled by 
springs. One of these, mounted on the exhaust valve 
spindle, tends to keep it closed, whilst the other is able 
to move the valve over as soon as the pressure of the 
former is relieved by the opening of the exhaust 
valve. The air supply is drawn into the cylinder 
through the valve shown at the top of the engine 
in Fig. 1 by the pistons moving outwards from 
each other, On the return stroke, the mixture of air 
and petroleum vapour thus formed is compressed 
into the explosion chamber shown below the air valve 
rs Fig. 1, and thence into the heated vaporiser, which 
res the explosive mixture at the end of the com- 
—_ stroke, After the working stroke, the pro- 
a of combustion are passed out through an exhaust 
in n worked by the eccentric-rod shown to the left 
y a 2. As, however, this rod is moved up and 
= with every revolution of the engine, whilst the 
ve requires to be opened only at the end of every 


explosion, a hit-and-miss device is provided, consisting 





Fig.2. 








essentially of an 8-toothed rachet wheel which is rotated 
through one tooth at every revolution of the engine. 
On the same axis as this wheel, and moving with it, is 
a square, and according as an angle or face of this 
square is presented to the exhaust valve motion, the 
latter hits or misses the valve spindle. The governing 
is effected by using a weighted pawl to move the 
ratchet wheel. Should the speed exceed a certain 
limit, the inertia of this weight causes the pawl to 
miss the wheel, which accordingly remains unmoved 
in such a position that the tappet misses the exhaust 
valve. The products of combustion remaining in the 
cylinder, no fresh charge can be drawn in through the 
air and petroleum valves. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 11. 

Tur week since the national election has permitted 
a transformation in some respects. The iron and steel 
markets are stronger from scare to St. Louis, but 
there has been no actual advance in quotations. Pro- 
bably none will take place until the intentions of some 
of the larger buyerscan be ascertained. Iron and steel 
plants that have been ——— idle, or only partly 
running, are now resuming full time. A large amount 
of business has been transacted during the last five 
days on the basis of prices prevailing prior to the 
election. Engineers are now at work making out 
specifications for a great deal of winter work. Bridge- 
building this winter will absorb much more plate and 
structural mill products than last year. A great deal 
of ship, boat, bridge, and locomotive work is said to 





be in sight, and orders will be in possession of manu- 
facturers before the close of the month for much 
new work of this sort. Encouraging advices are 
wired to-day from Chicago regarding orders for mill 
and factory work, From Western Pennsylvania word 
is received that big bridge contracts are as good as 
booked, In the Alabama pig-iron region large winter 
delivery orders have been booked. Coal-mining is 
being deleveloped there, and coal is now being de- 
livered at New Orleans at prices under Pittsburgh 
coal. The banks have not been called upon yet for 
much capital, as plans have not been laid, but every- 
thing points to a season of comfortable activity. The 
Dingley Tariff Bill may be passed by Congress to pro- 
vide Government expenses. The silver agitation will 
continue as though nothing had happened. 





ROYAL METEOROLOGICAL SOCIETY. 

THE first monthly meeting of this Society for the pre- 
rent session was held on Wednesday evening, the 18th 
inst., at the Institution of Civil Engineers, Great George- 
street, Westminster, Mr. E. Mawley, F.R.H.S., Presi- 
dent, in the chair. 

Mr. W. Ellis, F.R.S., gave an account of the proceed- 
ings of the recent International Meteorological Con- 
ference, which was held at Paris from September 17 to 
23. The conference was attended by about 40 representa- 
tives from various parts of the world, Mr. Ellis being the 
delegate from the Royal Meteorological Society. 

The Hon. F. A. Rollo Russell read a paper on ‘‘Haze, 
Fog, and Visibility.” Haze is most prevalent when the 
wind is from the north-east, and is due probably to 
excess of dust brought about by conflicting currents. 
The causes of fog are to a great extent the eame as the 
causes of haze, although radiation in certain states of the 
air and ground plays a more conspicuous part, The main 
cAuse of fog is mixture of airs of different temperatures ; 
and the attainment of a size of water farticle so much 
larger than in the case of haze is due to suddenness of 
mixture, _— humidity, or greater differences of tempe- 
rature. The conditions favourable to visibility are dry- 
ness of the air near the ground level, uniformity of tempe- 
rature and moisture, radiation below the mean, steady 
and homogeneous winds through a great depth of the 
atmosphere, approximation of the temperatures of sea and 
land, and a number of dust particles less than the mean. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Proposed New Midland Line to Barnsley.—A com- 
mittee of members of the Barnsley Chamber of Com- 
merce has been formed to take steps in the matter of a 
new railway. Atthe last meeting of the Chamber the 
secretary explained that the Chapeltown to Barnsley 
branch of the Midland Railway Company was nearly 
completed, and that it would te well to invite the direc- 
tors of the company to Barnsley with a view to pointing 
out to them the advisability of continuing the line 
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through the town to Bradford. It was proposed to make 
a branch from the new line at Ardsley to a point near 
Cudworth, but he did not know the intentions of the rail- 
way company. One of the members of the Chamber 
stated that he had it on good authority that the Midland 
directors were thinking of taking a branch from some- 
where about Roystone to Bradford, and that if this were 
correct, Barnsley would be on a branch line. Much in- 
— is being taken in the matter in Barnsley and the 
istrict, 


Commercial Competition.—In the course of an address 
to his workmen a few days ago, Mr. Alexander Wilson, 
the Master Cutler of Sheffield, spoke of the difficulties 
that are constantly arising in this country between em- 
ployers and employed. He urged upon the workpeople 
that their interests and those who employed them were 
identical, and that if they worked amicably together 
much unnecessary suffering might be averted by the 
workmen, and much anxiety and trouble saved to the 
employers. Competition was becoming very marked in 
the commercial world, and where in past years Great 
Britain held the sway, she had now to compete with the 
whole world. The only way in which she could still keep 
the lead was for all concerned in trade to consider their 
interests involved alike, and to turn out good finished 
articles into the market, making them a credit to the 
masters and the firms by whom they were employed. 


Trouble <Averted at Wharncliffe Silkstone. — The 
threatened strike of miners at the Wharncliffe Silkstone 
colliery has been averted for the time being. Representa- 
tives of the Yorkshire Coalowners’ Association and of the 
Miners’ Association have met to discuss the situation, and 
suggestions were made on both sides in order to arrive at 
a solution of the difficulty. The miners have since been 
advised by the executive of their association to defer 
giving in their notices until they have received, and have 

ad time to consider, the ultimate decision of the directors 
of the company. The workmen have accepted this 
advice, and have passed a resolution in which there is an 
expression of a hope that the company will see their way 
to reopen the Rockley Parkgate seam, the closing of 
which, and the consequent throwing out of employment 
of a few men, form the key to the whole of the trouble. 


The New Hull Dock Scheme.—The President of the Hull 
Chamber of Commerce and Shipping, at the annual meet- 
ing of that body a few days ago, made a reference to the 
gratifying advance in freights which had taken place, and 
to the circumstance that the tonnage of the port had 
materially increased. He characterised the North- 
Eastern Railway scheme as one of great magnitude, and 
expressed a hope that it would not only be beneficial to 
those who were promoting the undertaking, but that it 
would materially improve the prosperity and the trade of 
Hull. With regard to the Hull export trade, he 
feared the consequences of inaction or inadaptability, 
so far as carriage rates were concerned, to meet 
the demands of the large South Yorkshire interests 
in sending their coal vid Hull, and if facilities were 
not granted the future effects would be serious. 
Favourable outward rates were absolutely necessary. 
Mr. Arthur Wilson also spoke on the same subject, and 
deprecated any harassing legislation with regard to ship- 
ping. The new dock scheme, he contended, must tend 
to a considerable improvement in the trade of the port. 
The Bill which the North-Eastern Company were bring- 
ing in to improve the docks would do something to re- 
suscitate and develop the short trades. As to coal rates, 
neither the North-Eastern nor the Hull and Barnsley 
Company were masters of the situation, as they did not 
run absolutely to the coalfields.) The Manchester, Shef- 
field, and Lincolnshire had a great portion of the South 
Yorkshire collieries on their system. 


Tron and Steel.—The iron and steel industries of South 
Yorkshire are, without exception, flourishing. The im- 
provement in freights came at a time when there was 
already much marine engineering work in hand, and 
further developments in shipbuilding will strengthen an 
already strong market. War material is employing more 
than the average number of workpeople, the demand for 
projectiles, heavy ordnance, armour-plates, and bayonets 
alike being active. The lighter trades are prosperous, and, 
with the exception of the United States, which has only 
just commenced to recover from the lull caused by the 
elections, nearly every market has improved. Steel of 
all kinds finds a more remunerative sale, notably crucible 
and Bessemer material. Quotations are as follow: 
Bessemer billets (special carbons), 5/. 12s. 6d. to 6/. per 
ton; hematites, 54s. 6d. to 59s. delivered in the district ; 
bar iron, 5/. 103. to 6/.; Lincolnshire and Derbyshire forge 
and pig iron active, ab recent quotations; Siemene- 
Martin steel, 7/. 103. for average qualities. 


The South Yorkshire Coal Trade.—There is an improved 
tone all round in the Yorkshire coal trade. House coal 
more especially has strengthened, and a very small addi- 
tion to the large demand already existing will cause a rise in 
the quotations. Although steam coal for export purposes 
is not in so great uest as was the case a week ago, a 
large tonnage is still being taken to Hull and Grimsby, 
and the railway companies are absorbing more than the 
average quantity on contract account. Values are now 6d. 
per ton above contract rates. Gas coal is going strongly 
just now at late rates; manufacturers’ fuel has slightl 
strengthened, and best washed cokes have slightly mo f 
vanced. Quotations at the = Best Silkstones, 83. 6d. 
to 9s, 6d. per ton; Barnsley house coal, 7s. 6d. to 8s. 6d. ; 
hards, 63. 6d. to 7s. 9d. ; manufacturers’ sorts, 4s. 6d. to 
5s. 6d. _ best; smudge from 1s, 6d. per ton; coke, 93, 
to 13a, 6d. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was 4 
large attendance on Change, and a cheerful tone pre- 
vailed. A fair amount of business was transacted, and 
quotations all round were firm. Some of the makers 
would not quote below 41s. for early f.o.b. delivery of 
No. 3 g.m.b. Cleveland pig iron, and they report that 
they were able to obtain that figure, but business was 
also done at 40s. 104d., and in some cases 40s. 9d. was 
accepted. Asarule, buyers were not disposed to give more 
than the last-mentioned figure, at which a fair number of 
parcels changed hands. Other qualities were firm, No. 4 
foundry being quoted 39s, 9d., grey forge 393., and white 
38s. Basic iron was said to be between 43s. and 43s. 6d. 
Middlesbrough warrants opened at 41s,, and closed very 
stiff at 41s. 1d. cash buyers. East coast hematite pig 
was in pretty good request, and makers’ stocks are be- 
lieved to be diminishing. Quotations, however, though 
they are moving in the right direction, advance only 
slowly. nsactions were said to have occurred at 49s. 6d. 
for early delivery of Nos. 1, 2, and 3, and there were a good 
few buyers at that figure. Several sellers put the price 
at 50s., and held outfor it. Rubio ore was nominally 15s. 
ex-ship Tees—a ae which buyers were not prepared to 
give, but which sellers adhered to ng Freights, Bilbao- 
Middlesbrough, were 6s, 104d. to 7s. To-day’s market was 
rather quieter, owing to an easing in warrants. Quotations 
for makers’ iron were hardly altered, but if anything —_ 
were a shade weaker than yesterday. Middlesbroug 
warrants dropped to 402. 9d. cash buyers. The general 
condition of the pig iron trade must be described as 
good, for a very large volume of trade is going on, and 
shipments for November are extraordinary. Nob only so, 
but the inland deliveries are heavy. Perhaps the most 
satisfactory feature of the market is the desire to buy 
for forward delivery. Not many forward contracts, how- 
ever, are being entered into, as sellers hold out for higher 
rates for forward delivery than most buyers are prepared 
to pay. 

Manufactured Iron and Steel.—Although the demand 
for most kinds of manufactured iron and sbeel is some- 
what quieter than it has recently been, quotations do not 
weaken at all. In every branch there is great activity 
at the works, and most firms are supplied with orders 
that will keep them occupied for some time to come. So 
busily employed, in fact, are some firms, that they ex- 
perience difficulty in delivering according to agreement. 
Common iron bars are quoted 5/. 5s.; best bars, 5/. 15s.; 
iron ship-plates, 5/. 5s.; steel ship-plates, 5/. 10s.; steel 
son nap 6l, 108.; iron ship-angles, 5/, 23. 6d.; and 
steel ship-angles, 5/. 7s. 6d.—all less the customary 24 per 
cent. discount for cash. Heavy sections of steel rails 
range from 4/. 10s. to 4/. 15s. net cash at works. 


The Coal and Coke Trade.—Gas coal prices are steady. 
Bunkers are in good demand, and up to 7s. f.o.b. is paid 
for unscreened qualities. The supply of coke is large, 
but it is pretty well taken up, and quotations are main- 
tained. Average blast-furnace qualities have sold at 
133. 6d. delivered here over the first half of next year. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The pig-iron warrant markeb 
was very flat last Thursday forenoon, as the ‘‘ bears ” 
would persist in construing the wages movement among 
the Clyde engineers in the worst conceivablelight. Well- 
nigh 40,000 tons of iron were dealt in. Scotch lost 13d. 
per ton, and hematite iron 2d. In the afternoon the 
market was very strong, and an active business was done, 
the turnover being upwards of 50,000 tons. The close 
was at the best, Scotch iron showing a rise of 44d. 
per ton from the lowest touched in the forenoon, 
and the settlement prices were as follow: Scotch 
iron, 48s, 74d. per ton; Cleveland, 40s. 6d.; Cumber- 
land and iddlesbrough hematite iron, 50s. 74d. and 
48s. 6d. per ton respectively. An unusually strong 
market for pig iron set inon Friday forenoon, when quite 
60,000 tons were dealt in. Scotch touched 49s. 14d. per 
ton, and closed with sellers at 493, Sucha high price for 
Scotch iron has not been known since September, 1895 ; 
and the lowest price paid this year was 44s, 94d. per ton, 
Cleveland rose 44d. and hematite iron 34d. per ton. The 
market was less active in the afternoon, sellers being 
somewhat ecarce, and the tone was strong, the close being 
at practically the best points of the day; the sales 
reached something like 40,000 tons. At the close 
the settlement prices were, respectively, 493, 14d., 
40s. 10$d., 503. 104d., and 493. per ton. Monday’s forenoon 
market was active, but the tone was barely so hard as on 
beg Some 20,000 tons of iron were dealt in. Scotch 
lost 4d., and Cleveland iron 1d. per ton. In bthe after- 
noon the market was active and strong, and in spite of a 
number of realisations for profits, the finish was at the 
best points of the day. Compared with Friday’s close, 
Scotch iron left off 4d. up, Cleveland 2d., and Cumber- 
land hematite iron 3d, per ton. About 40,000 tons of 
iron changed hands. The closing settlement prices 
were 493. 1id., 41s, 5ls. 14d., and 49s. per ton 
respectively. Dealing on Tuesday forenoon was quiet. 
About 25,000 tons of iron were dealt in, the tone being 
very steady, and prices ranging round Monday’s level. 
In the afternoon the market was very firm, and there was 
more business doing. On the day prices gained 4d. per 
ton all round. The sales were upwards of 30,000 tons, 
and the respective closing settlement prices were 49s. 14d., 
41s. id, 5l1s. 3d., and 493. 3d. per ton. Business was 
quiet this forenoon, and the tone was rather flat, About 





Monte Vipr0.—The latest estimate of the population 
of Monte Video gives a total of 244,342. 





20,000 tons were dealt in, and as sellers were aiming at 
| securing profits, prices were easier, being 3d. to 44d. 








down. In the afternoon the market was still flat, and 
other 20,000 tons were sold. Prices left off 4d. to 6d. per 
ton down on the day. The settlement prices were 48s, 9d., 
40s, 9d., 50s. 9d., and 48s, 103d. per ton respectively. 
The following are some of the current prices for special 
brands of No. 1 makers’ iron: Clyde, 51s, per ton; Sum- 
merlee and Calder, 51s. 6d. ; Gartsherrie, 52s. ; Coltness, 
54s,—the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 51s. 6d.; Shotts (shipped at Leith), 
53s. ; Carron (ship at Grangemouth), 52s. 9d. per ton. 
It will be seen that in several instances these prices show 
an advance on those of last week. There are now 76 blast- 
furnaces in actual operation in Scotland, as compared 
with 78 at this time last year. Six are making basic iron, 
34 are working on hematite ironstone, and 36 are making 
ordinary iron. Some of the foregoing statistics show 
that the daily transactions in the various kinds of 
warrants are surprisingly large, and that increased 
interest is being taken by all and sundry. The more the 
price advances the more the basis of speculation seems to 
widen, and many members of the pig-iron trade appear to 
be very sanguine as to the future. To a great extent the 
advance is justified by the extensive business being done 
in all quarters. Last week’s shipments of pig iron from 
all Scotch ports amounted to 6022 tons, as compared with 
6201 tons in the corresponding week of last year. They 
were as follow: South America, 110 tons; Australia, 515 
tons; France, 182 tons; Italy, 650 tons; Germany, 898 
tons; Holland, 550 tons; smaller quantities to other 
countries ; and 2911 tons coastwise. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 363,299 tons yesterday afternoon, against 363,324 
tons yesterday week, thus showing a decrease for the past 
week amounting to 25 tons. 


Finished Iron and Steel.—There is a brisk demand for 
finished iron, owing to the rush of new shipbuilding 
orders that have lately been placed on the Clyde, and at 
present the promise for the future is very bright, In 
steel plates the demand is exceeding brisk, with the result 
that prices continue going upwards. Plates are now 
quoted at from 5/. 12s, 6d. to 5/. 15s. per ton, and angles 
are firm in demand at 5/. 5s, per ton, while bars (round, 
square, and flat) stand at 6/. 2s. 6d. to 6/. 5s. per ton. All 
round there is an advance of at least 2s. 6d. per ton to 
record. It seems very probable that the movement for an 
advance of wages will, for the present, be settled by 
the workmen accepting a rise of 24 per cent. which has 
been offered by the employers, 


Glasgow Copper Market.—Only one lot of 25 tons of 
copper was dealt in last Thursday forenoon, when the 
price gave way ls, 3d. per ton. In the afternoon 50 tons 
changed hands, and prices closed easy. No _ business 
was reported on Friday forenoon, but the price advanced 
3s. 9d. per ton. A 25-ton lot was sold in the afternoon, 
when prices eased off 2s. 6d. per ton. There was a strong 
market on Monday forenoon, and the price made an ad- 
vance of 8s. 9d. per ton, and the dealings reached 200 tons. 
The price became 1s. 3d. per ton easier in the afternoon, 
but no business was done. At yesterday’s forenoon market 
150 tons were dealt in without any change in prices, and 
in the afternoon 100 tons were sold, some at 49/, 7s. 6d. 
cash and some at 497. 15s, per ton two months. One lot 
of copper changed hands in the forenoon, when the price 
was strong in response to an advance reported from New 
York, leaving off 5s. up. No business was done in the 
afternoon, and there was a reaction to the extent of 5s, 


Additional Shipbuilding Orders. — Messrs. William 
Denny and Brothers, Dumbarton, have secured an order 
to build seven light draught dle steamers for ship- 
ment to the East. The work of building the boats 
is not of any exceptional consequence, but the making cf 
the engines by Messrs. Denny and Co., of the same town, 
will create a welcome stir in the local engineering trade. 
—Messrs. Mackie and Thomson, Govan, have contracted 
to build a small steamer for the Daylight Coast Passenger 
Traffic at Wellington, New Zealand.—The London and 
Glasgow Shipbuilding and Engineering Company, Govan, 
are laying down on their own account a steamer of about 
3500 tons gross, to be classed 100 A 1 at Lloyd’s. She 
will be suitable for the general trade, and have a carrying 
capacity of about 6000 tons deadweight.—The Ailsa 
Shipbuilding Company, Troon, have booked orders for 
two steamers, one to be of 600 tons carrying capacity, and 
the other to be constructed to carry 1700 tons of cargo. 
They are both for Glasgow owners.—Messrs. Robert 
Duncan and Co., Port Glasgow, are laying down a cargo- 
carrying steamer of medium tonnage.—The Dundee Ship- 
builders’ Company have received an order to build a 
steam line fishing boat for the Bay Steam Line Fishing 
Company, of Anstruther, Fifeshire. 


Electric versus Incandescent Gas Lighting.—A large and 
influential deputation, representing the merchants and 
trades at Bo'ness, waited yesterday on the Bo'ness Har- 
bour Board with the object of urging the Board to have 
the electric light introduced at Bo’ness docks. The great 
inconvenience to traffic caused by the insufficient gas light 
at present was —— out by the deputation. Mr 
Conacher, general manager, asked the dock contractors if 
they would be prepared to consider the rearrangement of 
rates in the event of the docks being lighted with electric 
light, and the reply was in the affirmative. The proposal 
was favoured by all the local members. Mr. Charles 
Carlow, railway director, proposed that a trial be made 
with a number of incandescent gas burners, and after 
discussion, the engineer was instructed to have a number 
of the lamps at the docks fitted with such burners. 


Progress of the Caledonian Railway.—At the second 
annual festival of the Caledonian Railway Company’s loco- 
motive workmen, held Friday evening, the chairman, 
who is one of the directors of the company, mention 
some statistics regarding the progress of the undertaking. 
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ifty years ago, he said, there were 108 engines, 240 
pion and vehicles, 4526 mineral vehicles, and 190 
miles of line, while the half- yearly revenue was 
151,000/., and the capital was 5,000,0002. The en- 
gines now number 736, the coaches 2000, mineral and 
goods vehicles 57,000, and there are 915 miles of line. 
The half-yearly revenue is 1,800,000/., and the capital is 
50,000,0007. He did not know how many servants the 
company had 50 years ago, but they now had 17,000 
persons employed in the various departments, equal to 
the population of Glasgow 150 years ago, and equal to 
the population of Dumbarton at the present day. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has presented rather a 
better tone. The demand for prompt and early ship- 
ment is increasing, and there is a prospect of improving 
markets for some time to come; the best descriptions 
have made 9a. 9d. to 10s, per ton, while secondary quali- 
ties have brought 93. to 98. 6d. per ton. The house 
coal trade has exhibited an i agg tone, and prices 
have been tending upwards; No. 3 Rhondda large has 
made 10s. to 10s. 3d. per ton. There has been a good 
demand for coke; foundry qualities have made 17s. 3d. 
to 17s. 6d. per ton, while furnace ditto has brought 14s, 6d. 
to 16s. per ton. The iron ore trade has shown little 
change ; rubio bas been making 14s. per ton. As regards 
the manufactured iron and steel trades, rails have been 
in good demand, and an advance in prices is looked for ; 
there have also been numerous inquiries for steel sleepers. 
The demand for steel bars has, however, been limited. 


Budleigh Salterton Ratlway.—Although no date has 
been fixed for the official inspection of this line, it is ex- 

cted to be ready for traffic by the first week in 
December. 


Briton Ferry.—Negotiations for a site for large steel 
works at Briton Ferry have now been completed. The 
site selected has been in great request for some years. It 
is the same on which the old iron works stood, and in 
close proximity to the Briton Ferry blast-furnaces. It 
has its quay wall, where ships of 2000 tons can come 
alongside, and it isin direct communication with the Great 
Western and Rhondda and Swansea Bay Railways, the 
Briton Ferry Dock, and the Neath Canal. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports during October were 
as follows: Cardiff, foreign, 916,835 tons; coastwise, 
165,798 tons. Newport, foreign, 205,285 tons; coastwise, 


93,720 tons. Swansea, foreign, 108,870 tons: coastwise, 
50,305 tons. Llanelly, foreign, 13,880 tons; coastwise, 
5220 tons. The combined shipments from the four ports 


during October were, accordingly, foreign, 1,244,870 tons ; 
coastwise, 315,135 tons. The shipments of iron and steel 
from the four principal Welsh ports during October were : 
Cardiff, 4281 tons; Newport, 7443 tons; Swansea, 458 
tons; Llanelly, 8 tons; total, 12,190 tons. The ship- 
ments of coke were: Cardiff, 4699 tons; Newport, 320 
tons ; Swansea, 447 tons; Llanelly, nil ; total, 5466 tons. 
The shipments of patent fuel were : Cardiff, 30,189 tons ; 
Newport, 5118 tons ; Swansea, 20,384 tons; Llanelly, nit; 
total, 55,691 tons. The aggregate shipments of coal 
from the four principal Welsh ports during the 10 
months ending October 31, were as follows: Cardiff, 
11,243,445 tons; Newport, 3,050,716 tons; Swansea, 
1,472,183 tons; Lianelly, 228,802 tons; total, 15,995,146 
tons. The shipments of iron and steel from the four 
ports for the first 10 months of this year were: Cardiff, 
44,099 tons; Newport, 43,631 tons; Swansea, 10,1234 
tons; Llanelly, 2310 tons; total, 100,263} tons. The 
shipments of coke were: Cardiff, 57,967 tons; Newport, 
4878 tons; Swansea, 13,549 tons; Llanelly, nil; total, 
76,394 tons. The shipments of patent fuel were: Cardiff : 
272,726 tons; Newport, 33,439 tons; Swansea, 222,938 
tons; Llanelly, nil; total, 529,103 tons, 





Water Suppty or Legps.—The Leeds City Council 
recently applied to the Local Government Board for power 
to borrow 150,000. for the extension of the water works 
of the city. On the application being made, Mr. Rienzi 
Walton, C.E., one of the Board’s inspectors, visited the 
city for the purpose of holding the usual inquiry. Ata 
meeting of the water works committee of the city 
council on Friday a communication was read from the 
Local Government Board intimating that, after receiving 
the report of the inspector, they had decided to authorise 
the proposed loan. With regard to the water works 
extension scheme, which was submitted to the Leeds City 
Council in October, it appears that the portions of the 
scheme relating to the construction of an additional 
storage reservoir in the Washburn Valley, and to the 
provision of: a new service reservoir at Alcoats-hill, 
Pudsey, will be abandoned for the resent, although it 
is expected that they will be proceeded with at a later 
date. The remainder of the scheme—one of the great 
objects of which is to make the council owners of the 
gathering ground of the reservoirs of the city—will be 

roceeded with. It provides for the purchase of such 

nds as may be uisite for the purpose of preventing 
the fouling or pollution of the existing and intended reser- 
Voirs and the streams in the Washburn Valley ; the laying 
of pipes between the existing reservoirs in the Washburn 
Valley and the reservoirs at Moortown and Harehills ; 
and the acquisition of lands at Tinshill, near Adel, 
tor the purpose of additional filter beds. To carry out the 
scheme in its Reercng would have cost about 650,000. 
From this estimate the cost of the proposed reservoirs 


| Washburn Valley and at Pudsey may now be 


ucted, 








MISCELLANEA. 
Ir is proposed to hold an international exhibition at 
Sydney, N.S.W., in 1899, 


A general meeting of the King’s College Engineering 
Society was held on Tuesday, November 10, when a paper 
- the ‘‘Electric Telegraph” was read by Mr. F. 

arter. 


The usual monthly meeting of the London Association 
of Foremen Engineers and Draughtsmen was held on 
Saturday, November 7, at the Cannon-street Hotel, when a 


pores on ‘‘ Defects in Steam Cocks and Valves” was read | wood 


y Mr. W. P. Heath. 


Coal has been discovered near Sudbury, about 300 
miles north of Toronto. Great hopes have been based in 
Canada on the value of this find, in the hope that the 
present necessity of importing fuel from the States might 
be obviated. The officers of the Geological Survey, how- 
ever, report the material found to be but a very inferior 
quality of fuel. 


The traffic receipts for the week ending November 8 on 
33 of the principal lines of the United Kingdom amounted 
to 1,556,875/., which was earned on 18,8794 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,513,043/., with 18,740} miles open. There 
was thus an increase of 48,8327. in the receipts, and an 
increase of 139} in the mileage, 


The Manchester Ship Canal Company publishes the 
following approximate statement of traffic: October: 
Merchandise in seagoing vessels, 129,776 tons, value, 
14,6582. ; in barges, 27,688 tons, value, 578/.; passengers, 
&c., 841.; rents, &c., 1200/.; total revenue, 16,5207. 
sagen 12,6151. for the corresponding month last year): 

en months: Merchandise in sea-going vessels, 1,225,309 
tons, value, 127,600/.; in barges, 259,966 tons, value 
48741. ; passengers, &c., 1001. ; rents and sundry receipts, 
12,1791. ; total revenue, 145,654/. (against 111,934/, for the 
corresponding period last year). 


The special trains which run from Calais to Marseilles 
on certain dates, in connection with the 11.0 a.m. train 
from Victoria, for the use of passengers proceeding by 
the P. and O. steamers to India, will in future not enter 
Marseilles station, but will be diverted, and worked 
direct to the Docks, La Joliette, from which the steamers 
start, thus saving all the inconveniences of Customs’ 
examinations, cabs, &c. The addition of first-class lava- 
tory carriages and a dining car, which will run through 
to Marseilles, instead of being detached at Paris, will be 
appreciated. 


Some particulars are given in the French newspapers 
of the new French battleship Henri IV., from which it 
appears that there have been very considerable modifica- 
tions in the original design. As she now stands she will 
be a first-class battleship of 8948 tons, 353 ft. long, 73 ft. 
in beam, armed with two 11-in. guns, seven 5.5-in., and 
twelve 1.8-in. quick-firers. She will have three screws, 
and engines of 11,500 horse-power, which will give her, 
at natural draught, a spsed of 17 knots. She has twe 
submerged torpedo-tubes. Her keel was laid at Cher- 
bourg in July. Eighty thousand pounds will be expended 
upon her in 1897, and she will join the fleet in 1901, As 
far as can be gathered, she will be of the Jemmapes type, 
modified and improved. A similar ship is to be laid 
down at Brest in 1897. 


An over-production of pig iron has for some time taken 
place in Southern Russia, and the prices have in con- 
sequence somewhat receded. Several iron works have 
considerable stocks, and the Gdanzew works of the 
Kriwoj-Rog Mining Company have in consequence blown 
out a large new blast-furnace, which had only recently 
been taken into use. This circumstance is likely to give 
a fresh impetus to the manufactured iron industry in that 
part of Russia, for the rolling mills, &c., already in exist- 
ence are busily engaged in the manufacture of railway 
matériel, which fact necessitates manufactured articles, 
for the making of which the raw material is now abun- 
dantly at hand. There is also a distinct tendency to 
start new engineering undertakings in Russia, amongst 
which may be mentioned new steel works at Saratow in 
the Volga district for which Count Heyden and others 
have secured a concession. 


A conference of representatives of chambers of com- 
merce and local authorities was held at Wolverhampton 
on Wednesday, to consider means for improving canal 
communication between the Midlands and Bristol. The 
conference was convened by the Bristol Chamber, with 
the concurrence of the Wolverhampton Chamber, and 
suggestions as to procedure were submitted by Sir Alfred 
Hickman, M.P., who was, however, prevented by indis- 
position from being present. Representatives attended 
from Bristol, Gloucester, Manchester, Walsall, Worcester, 
Dudley, North Staffordshire, &c. It is suggested that 
the Stafford and Worcester Canal, between Wolverhamp- 
ton and Stourport, a distance of 25 miles, should be 
made navigable for steamers of about 150 tons, after 
which navigation would be by the Severn to Bristol. Sir 
B. Hingley said that the improvement would be an im- 
portant step, and would benefit the community generally. 
Another speaker said that if they could get to Stourport 
the rest would be easy. A committee was appointed to 
consider the question of increased facilities for water 
carriage to Bristol and other ports, to obtain a survey 
and estimate in connection with the Bristol proposal, 
and to report generally and as to the means by which 
capital for the present scheme should be obtained. 


A Russian military writer gives a summary of the work 
actually accomplished on the Trans-Siberian Railway u 
to a recent date. The permanent way has now been lai 
over a distance of 8000 versts, or 5250 miles, The 
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western Siberia section is in working order both for 
passengers and for 8 traffic, but the bridges across 
the Irtish and Obi are nob yet completely finished. 
Those streams have still to be crossed in winter by sledges 
over the ice, in summer by means of ferry boats. The 
Cheliabinsk-Ekaterinburg branch was opened in the year 

rovisional wooden bridges had 
then been constructed. Than are now about to be super- 
seded by iron bridges. In central Siberia only the short 
section from the Obi to Bolotna—80 miles—is working, but 
that from Bolotna to Krasnoiarsk is approaching comple- 
tion, all the bridges east of the Obi being still temporary 
en ones. The iron bridge over the Yai is finished, 
but at least another year will elapse before the 1100 
miles of railway through central Siberia will be finished. 
Beyond Irkutsk, in the next section—that is to say, to 
Listvinitchna, the preliminary surveys have not yet been 
completed. In the Baikal basin nothing has been 
done beyond constructing an immense dyke, which is not 
yet finished. The preparatory works for the 400 miles in 
the Amur region are on the point of completion. There 
are many natural difficulties along this route, and at least 
one long tunnel will have to be constructed. In the Lower 
Ussuri about 250 miles of the railway have been con- 
structed. This is the section between Viadivostock and 
Grafska, and from Grafska itself there is a short line of 
seven or eight miles to Iman, on the banks of the Ussuri 
itself. In the Upper Ussuri work is in active progress 
with a view to an early linking of the lines as far as 
Khabarovka. The present official view of the date for 
the completion of the line is that unbroken railway com- 
munication will exist between St. Petersburg and Vladi- 
ostok by the first day of the new century. 





Tue CorINTH CANAL.—There can now be no doubt that 
this canal is a decided financial failure. The canal has 
now been in working for three years, and the revenue 
collected does not exceed 6500/. or 7000/. per annum. This 
is scarcely sufficient to provide for current working ex- 
penses. To place the canal upon a satisfactory basis it is 
necessary that a revenue of at least 60,0001. per annum 
should be forthcoming, 





NorrincgHAaM AND MANCHESTER RatLway.—If this pro- 
ject is carried out, ib is expected to supersede the scheme 
for the construction of an electric tramway between 
Derby and Ashbourne. The new line would be the 
nearest possible route, but it would pass through a piece 
of difficult country between Ashbourne and Manchester. 
It would compete rather seriously with the North 
Staffordshire and the Midland. It will not escape atten- 
tion that some of the new railway projections of the 

riod involve considerable constructive difficulties. 

his is due to the fact that they are based upon direct 
route principles, and so have to encounter obstacles 
which were avoided in connection with early surveys. 





ASSISTANT SURVEYORS OF THE Navy.—We understand 
that the surveyors’ branch of the Dapartment of the 
Director of Engineering and Architectural Works of the 
Navy has recently been reorganised, and that a competi- 
tive examination is shortly to be held for three vacancies 
for established assistant surveyors of the second grade, 
with a commencing salary of 125/. per annum, and 50/. 
additional when employed in London. Under the new 
scheme it is possible for an assistant surveyor of the 
second grade to rise by merit through the intermediate 
grades of assistant surveyor first grade and surveyor, to 
the position of chief surveyor, for which the maximum 
salary is 800/. per annum. Particulars of the forthcoming 
examination can be obtained by applying to the Secretary, 
Civil Service Commission ; applications are to be received 
by December 2. 





Tue Frencu Navy.—It is stated that the programme 
of naval construction proposed by the French vern- 
ment and ——- by the Budget Commission, com- 
prises the following vessels: One battleship, one first-class 
cruiser, two first-class cruisers for coast defence, one 
third-class cruiser for coast defence, one gunboat, one 
torpedo-boat destroyer, and two first-class torpedo-boats. 
The battleship will be constructed at Brest, and will 
closely resemble the Henri IV., which has just been 
begun at Cherbourg. It will have a speed of 17 knots. 
The first-class cruiser will be put on the stocks at Toulon 
beside and on the linesof the Jeanne d’Arc. It will have 
a displacement of 11,270 tons, and will be propelled by 
three screws. The engines will be of 28,500 horse-power, 
and the anticipated speed is 23 knots. The vessel’s prin- 
cipal armament will consist of two guns of 19 centimetres, 
eight of 14 centimetres, and twelve of 10 centimetres. 
This cruiser will be protected. One of the first-class coast 
defence cruisers will be constructed at Lorient, the other 
by a private firm of shipbuilders. These cruisers will 
have a displacement of 5500 tons, the engines will be of 
17,100 eam acy and the speed 23 knots. They will 
be propelled by three screws. The armament will consist 
of eight guns of 16 centimetres and of twelve guns of 47 
millimetres. The third-class coast defence cruiser will be 
a sister vessel to the D’Estrées, in course of construction 
at Rochefort. Its displacement will be 2452 tons, its 
engines will be of 8500 horse-power, and its speed 20.5 
knots. Its armament will consist of two guns of 14 
centimetres, four of 10 centimetres, and eight of 47 milli- 
metres. The gunboat is intended for distant stations, 
and will be constructed by a private firm on the lines of 
the Surprise. It will have a og gee of 629 tons 
and a speed of 13 knots. It will be equipped with two 
guns of 10 centimetres, four of 65 millimetres, and four 
of 37 millimetres, the guns of the new v: n- 


ning with those having a calibre of 16 centimetres, will 
be quick-firing. 
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THE EATON HALL AND BALDERTON LIGHT RAILWAY. 
MR. A. PERCIVAL HEYWOOD, DERBY, ENGINEER. 
(For Description, see Page 642.) 
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Fic. 1. Eaton Hatt Station. 
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THE WORKS OF THE LONDON 
COUNTY COUNCIL. 

In our issue of March 13 of this year we pub- 
lished an article on ‘‘ The London County Council 
and Contractors.” We wrote at the time under 
some reservation, but the facts then dealt with 
were sufficient to show how badly the Works 
Department of the Council was being conducted, 
and we ventured to advise the then newly re- 
elected chairman of the Council to turn his atten- 
tion to this department if he wished to bring the 
Council up to that high standard as a governing 
body which he laid down in his opening address. 
Sir Arthur Arnold has not followed this course, 
although one would have thought that prudence 
alone would have prompted him to do so, putting 
aside the duty that falls upon him as chief of the 
Council. His neglect has brought with it its own 
punishment, and it has remained for an evening 
paper to bring prominently before the public the 
gross scandal which has engrossed so much atten- 
tion during the last few days. No one, of course, 
connects Sir Arthur Arnold personally with the 
misdeeds of the Works Department, but no right- 
thinking member of the Council can fail to feel 
keenly the disgrace that has overtaken the public 
department with which he is connected, still less 
the chairman of that body. 

Our readers will remember that in our former 
article we showed, from official data, how monstrous 
was the cost of much of the work done by the Works 
Department, and this was brought into greater pro- 
minence by the foolish boast of those who were 
chiefly instrumental in founding that body, in regard 
to the money that was to be saved to London rate- 
payers by the action of the Works Department and 
the doing away with the greedy and exorbitant con- 
tractor. In discussing the reasons of the greatly 
excessive cost of the work done by the Works De- 


, partment, we quoted the expression of opinion of 
9| Mr. Blashill, the commendably outspoken architect 
| to the Council, who attributed the matter to much 


more labour being expended on the works then 
under discussion—chiefly ia connection with the 
Fire Brigade requirements—than was required for 
their proper execution. We added to this state- 
ment a comment of our own, which it will be con- 
venient to repeat again now, as it is the key to the 
present situation. ‘‘ The London County Council,” 
we said, ‘‘has been run on political lines. Catch- 
ing votes has been the chief aim of a certain section 
of wire-pullers, who, for a time, had matters pretty 
The labour vote has been 
the one chiefly catered for, and working men « 

) 
London County Council have been held up to our 
The representa- 
tives of labour were to fix their own rates of wages ; 
their special rules were to be enforced ; high pay, 


‘short hours, and, above all, easy work, were to be 





the order of the day all along the line when once 
the Council had established so noble a precedent. 
Everything was to be done to make the Council a 
gigantic employer of labour. With such vast sums 
to spend in wages, what could stand against the 
party who advocated all these pleasant things?” 

We make this rather long quotation from what 
we published eight months ago, as we do not see 
that we could find words that would form a more 
fitting comment on the present situation. In our 
issue of the 6th inst. we briefly: referred to what 
had appeared in the Globe respecting the Works 
Department, and we then stated that as a sub-com- 
mittee had been formed to institute an inquiry into 
the matter, we would defer any remarks on the 
subject until the committee had reported. That 
report has now appeared, and by it are revealed the 
details of one of the most discreditable pieces of 
misconduct that ever disgraced an important public 
department. 

The sub-committee was appointed by the Works 
Committee of the Council, Mr. Antrobus being 
chairman. Six meetings were held, and evidence 
was taken from several of the chief officers of the 
Works Department. At the outset the report 
stated ‘‘that there was no reason whatever to 
think that any actual diversion for personal profit 
of the money or property of the Council had taken 
place.” It was found, however, ‘‘ that a system 
seemed to have been initiated and freely practised 
since April, 1895, under which frequent instances 
were producible of (1) falsely signed and bogus 
transfers of material from one job to another ; (2) 
transfers of materials valued at altogether unwar- 
ranted prices; (3) incorrect appropriation of in- 
voices to a job when the goods were not used ; (4) 
materials sent from stock and not debited to a 
job ; (5) the deliberate alteration up and down of 
the ascertained cost of a job for purposes of so- 
called departmental advantage.” 

It is not necessary for us to go at any great 
length into the details upon which these serious 
charges were founded. The findings of the sub- 
committee speak for themselves, and they are 
proved up to the hilt by the particulars quoted. 
The chief work which was the subject of falsifica- 
tions of accounts was the erection of temporary 
buildings at Colney Hatch. One witness stated : 
‘* When we found we were going to have a loss we 
took the profit from one job and gave it to another; 
it was a system of levelling up and down..... 
I thought it was to the advantage of the de- 
partment not to show too high a profit ;” from 
the fear, as it was afterwards explained, that 
the estimates from the architect’s and engineer's 
departments would be reduced in consequence. 
The chief instance quoted in the report was the 
transfer of 18921. from Colney Hatch to the Heath 
Asylum, Bexley, and Lewisham sewer works. It 
appeared that the job at Colney Hatch was going 
to result ina heavy loss. The manager, conscious 
of the impending loss as against the original 
estimate of 17,500/. on which the job was under- 
taken, and saying that it should not cost more than 
19,500/., instructed the principal clerk to make what 
transfers he could. ‘‘ The principal clerk made up 
an imaginary list of materials from the works at 
Colney Hatch valued at 18921., specially obtained 
the signatures of -two foremen to the bogus 
transfers, and passed the amount to the credit of 
Colney Hatch and the debit of the Heath Asylunr 
and Lewisham. The materials represented by 
transfer never went to the job at all.” Another 
method of falsification was to over-value materials 
that actually were delivered, whilst ‘‘ certain ma- 
terials were sent from the stocks at the docks, and 
not charged at all to Colney Hatch.” 

It is unnecessary to continue our quotations from 
the report; we need only say that a wholesale 
and unblushing system of deception was carried 
on. The report of the sub-committee was pre- 
sented, with an endorsement by the Works Com- 
mittee, at the weekly meeting of the London 
County Council, held last Tuesday, when it was 
partly discussed, its further consideration being 
adjourned until the next meeting. In it were 
recommendations that certain officials of the 
Works Department should be dismissed, recom- 
mendations which the Council proceeded to put 
into force towards the conclusion of the sitting. 
The chief of the officials involved in these question- 
able proceedings was Mr. Holloway, the manager of 
the Works Department, and those who followed 
the proceedings of last spring, will remember the 
part he took in connection with the discussion on 
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the Fire Brigade revelations. This person had ad- 
dressed a letter to the chairman of the committee 
of inquiry, in which he stated that the evidence of 
Mr. Dyson, the chief assistant in the bookkeeper’s 
department, ‘‘so far as regards his statement that 
I was conversant with the methods he adopted in 
connection with the fictitious transfers and mis- 
appropriation of invoices, is a tiesue of falsehoods 
from beginning toend.” The sub-committee were, 
however, unable to accept the manager’s disclaimer 
in the face of the evidence that had been put before 
them; and unfortunately for Mr. Holloway the 
bookkeeper had preserved certain memoranda in his 
handwriting, with suggested arbitrary alterations of 
cost, both increases and deductions, which were 
approximately carried out. As a result Mr. Hollo- 
way was dismissed by the Council at the general 
meeting, in spite of the fact that an amendment 
was put forward that he should bo asked to resign. 
Mr. Rundle, the second assistant of the building 
branch, was also dismissed before the discussion 
was adjourned until next Tuesday, when the case 
of the other officials mentioned in the report will 
presumably be considered. These are Mr. Wise, 
principal assistant to the manager ; Mr. Hutt, Mr, 
Wise’s clerical assistant ; Mr. Horwood, travelling 
time inspector ; and Messrs. Dyson and Pinnock, 
chief and second assistants in the bookkeeper’s 
department. All these were, in the opinion of the 
sub-committee, ‘* proved to have been more or less 
in connivance with these reprehensible proceed- 
ings,” as also was Mr. Winter, late foreman at 
Colney Hatch, but now no longer in the employ of 
the Works Department. 

We confess we cannot help feeling a little sorry 
for the unfortunate subordinate officials. In any 
public department the great safeguards against evil 
practices, such as are now disclosed, are the honour- 
able traditions of the service. One can hardly ex- 
pect the subordinates of the Works Department of 
the London County Council to have this fine sense of 
duty highly developed, and, indeed, the record of the 
London County Council, brief as it is, unfortunately 
is not of a nature to foster a delicate and discrimi- 
nating sense of duty in the public service. Political 
jobbery has dogged the steps of the Council from 
the first, and the descent from political jobbery to 
financial jobbery is an easy one. The sub-com- 
mittee say, and there is no evidence to the con- 
trary, that no money appears to have been diverted 
into the pockets of the incriminated officials, but it 
is impossible to blind oneself to the fact that with 
a system of accounts so false, there would be little 
check on a dishonest servant ; indeed, we do not 
see how any official, from the works manager down- 
wards, taking part in the deceptions practised could 
venture to denounce dishonesty, and face the ex- 
posure that an accused official would be sure to 
threaten. The public know to some small extent 
what happened with the old corrupt Board of 
Works, which the London County Council suc- 
ceeded, but here we seem to have the materials for 
a system which would develop as great a scandal as 
anything that has gone before. 

Perhaps the most lamentable feature about the 
whole affair is the way in which the question has 
been treated, both in the Council and the press, by 
those who have in the past been instrumental in 
founding and carrying on this experiment in com- 
munism, as the Works Department has been styled. 
We imagine most unprejudiced and honest-think 
ing persons will agree that those who have taken 
steps to put a stop to this great scandal, either by 
writing in the press or as members of the Council, 
deserve the thanks of the community at large, and 
more especially of the well-wishers of local govern- 
ment. In place of encouragement, however, they 
have nothing but abuse poured upon their heads. 
They are described as ‘‘implacable enemies of the 
department,” their conduct is ‘‘ scandalous through- 
out,” their speeches are ‘‘ dark and furious,” they 
are ‘‘ mud-throwers,” ** scarecrows,” ‘* wreckers,” 
and ‘‘ vultures,” they have ‘‘never played an 
honest game,” they ‘‘ lay in wait for a chance to 
foul the nest,” and finally they are, or rather Lord 
Dunraven is, a ‘‘ Jeremiah with a vengeance ;” a 
gem of Mr. Burns’s, which appeared to be the most 
scathing of all things said, to judge by the delight 
with which it was received by those members who 
certainly have no enthusiastic admiration for the 
noble lord. 

One would have thought that the wisest, as 
certainly it would have been the most dignified 
course, would have been for the supporters of the 
Works Department system to have acquiesced in 





the justice of the inquiry, and to have acknow- 
ledged the good offices of those who instituted it. 
Without striving to be censorious, one can 
hardly escape the thought that there must be some 
stronger moving cause for all this fervour of abuse 
than a desire to defend certain subordinate officials 
who are now beyond shielding. Mr. Holloway was 
unwise enough to put certain of the irregular pro- 
ceedings into fatal black and white ; but if he was 
urged by those above him, there is no prospect of 
the same unanswerable evidence being produced. 
Frankly, we find it difficult to believe that all these 
officials jeopardised their daily bread and sacrificed 
their personal character from the simple desire to 
make a department, of which they could hardly 
have been very proud, appear successful in the eyes 
of the public. They must have known that, with a 
very moderate amount of vigilance exercised by 
those above them, their ill-deeds would sooner 
or later come to light, and that they could only 
then depend on either the clemency of their masters 
or a winking at the irregularities. 

The declared aim of a party in the London County 
Council is to do away with the contractor, to make 
a stride towards State socialism. No better object- 
lesson could be adduced of the futility of these aspi- 
rations than the exposure now made, The Works 
Department aspires to the control of millions of the 
ratepayers money. The present revelations appear 
hardly to have damped the ardour of the party. It 
was previously shown how enormously costly the 
Works Department was, compared to the method 
of working by contract, and we now have an 
example of its morality. In face of these facts it is 
well that ratepayers should bear in mind that the 
London County Council seeks to have the spending 
of 38 millions sterling on new works for bringing 
water from Wales to London. What the total 
would run up to if the work were carried on on 
Works Department lines, it is useless to conjecture 
—probably 100 millions, if the job were ever 
finished. 

In conclusion, we think a word of thanks should 
be given to certain members of the London County 
Council who devote their energies to the work 
of the metropolis. They can gain no personal 
credit from being associated with the body, and 
their motives must be prompted by a single-minded 
desire to serve their fellow-citizens. 





MOTOR CARRIAGES AND COMPANY 
PROMOTION. 

THe mechanically- propelled carriage race of 
Saturday last—for race it was, in spite of all efforts 
to make it a procession—was certainly a success in 
regard to a point of view which, perhaps, was not 
anticipated by the promoters. It gave a very com- 
plete object lesson of what the public may expect. 
The Local Government Board regulations prescribe 
a maximum limit of speed of 12 miles an hour, but 
on many occasions the vehicles which took part in 
the race were confessedly travelling at considerably 
more than twice this pace, and, indeed, the time 
occupied by some of the cars in covering the whole 
distance shows a mean excess of several miles an 
hour over the legal rate of travelling. So far as we 
have heard, no prosecutions have been instituted. 
This is much to be regretted, for the infraction of 
the law has taken place under the very eyes of 
the authorities, and the immunity thus granted 
will naturally be construed as a precedent by those 
who will not let consideration for the necks of their 
fellow-creatures stand in their way of ‘‘showing- 
off,” or of exploiting a new invention. It is, 
indeed, from the posing amateur and the unscru- 
pulous company promoter, or his creatures, that 
the public has most to fear, their persons and 
pockets being both in danger. 

To the thoughtful engineer last week’s saturnalia 
could not have been otherwise than a melancholy 
spectacle. Many of us have endeavoured for years 
past to get some of the legislative restrictions re- 
moved from the use of steam on the highway. We 
have argued that these onerous restrictions were not 
necessary, that they erred on the side of over- 
caution, and were simply the means of checking 
honest industry. The whole of Saturday’s pro- 
ceedings were a stultification of our arguments, 
and a triumph to those who had opposed them. 
We confess now, with something of contrition, 
that we had reckoned without our company pro- 
moter. 

The race of Saturday to Brighton possesses few 





features of engineering interest and we do not 





propose now to dwell upon this aspect of it, The 
proceedings only further illustrated what was pretty 
well known before—that at present the science of 
designing mechanical road carriages is in a very 
elementary stage, and much remains to be done 
before it can be claimed that a motor car 
has been produced fit to take its place on the 
highway as a commercially successful carriage, and 
one which can be relied upon to do general work in 
competition with horse-drawn vehicles. According 
to the published reports, the owners of 54 motor 
cars signified their intention of taking part in Satur- 
day’s show. How many of these actually started 
we are not in a position to state. The dense crowd 
was given as an excuse for the failure of some to 
get off, and doubtless it was difficult for drivers 
to make their way through the concourse of people 
and vehicles. There were, however, mishaps at 
the very start which were quite unconnected with 
any hampering cause of this nature, and to those 
who were on the spot it was evident that the majo- 
rity, if not all, of the cars were representations of 
incomplete designs, and by no means easy to 
manage. Brixton-hill was passed by about 30 of 
the vehicles at varying times between 11.30 and a 
quarter to one. Up to here the prime organieer of 
the procession, Mr. Lawson, led the way, his car 
bearing a banner with the legend that it was 
the pilot of the expedition. Other self-pro- 
pelled vehicles followed, but by no stretching 
of the ordinary acceptation of the term, could 
many be described as cars or carriages. They 
were just skeletons on wheels, sufticient to sup- 
port the motive machinery, and with a minimum 
of accommodation for the passengers they carried. 
What generally useful purpose such vehicles can 
afford it is difficult to imagine. Other cars of a 
more substantial nature followed, but it appeared 
to us that the success of the vehicles in getting over 
the ground was in an inverse proportion to their 
prospect of usefulness. Most of the cars—we 
think we might say all that were propelled by oil 
engines—were giving off clouds of vapour, and the 
air was redolent of benzine. In fact, stripped of its 
crowd, and the novelty of-the show, the whole 
thing was a farce, from Mr. Lawson’s pilot banner 
to the uniform of the Motor Car Club ; which is 
not exactly the garb of a German band, and not 
exactly the dress of an excursion steamer’s steward, 
but something between the two, only more pre- 
tentious. In one respect we were agreeably sur- 
prised, and that was in regard to the steering. 
Although the course of the vehicles was more 
serpentine than that of a horse-drawn carriage, an 
enormous improvement was shown generally on 
anything we have before observed in this country. 
There were one or two remarkably close shaves, 
in which disaster was escaped rather by good luck 
than good management, and it must be remembered 
that nearly everything gave way to the new vehicles. 
However, that there were not more serious acci- 
dents through collision and other causes speaks 
volumes for the nerve and skill of the drivers. 

Mr. Lawson did not long fill the réle of pilot, for 
near the top of Brixton-hill he had to stop and 
give an illustration to the public of what is a fre- 
quent occurrence with even the most carefully ap- 
pointed motor car. What was the nature of the 
accident we are not aware, but it entailed a stop of 
perhaps 20 minutes or so. The instructive part, 
however, was when an effort was made to start, it 
being quite a time before the carriage could be got 
under way. It is, indeed, in this matter of starting 
that motor cars are largely defective for use in 
crowded thoroughfares. Even with steam, which 
is far superior to the oil engine, there is much to 
be done, for with a vehicle that has any pretension 
to be styled a carriage the starting is often a matter 
of great difficulty. With oil engines the motor 18 
kept running and the first indication of a desire to 
get off on the part of the driver—which is a 
very different thing to a desire on the part of 
the motor car—is a succession of violent ‘‘ bucks 
of the carriage body. Then the vehicle gene- 
rally backs a little and stops. More buck- 
jumping follows, with, perhaps, an advance of 
a yard or two. Sooner or later the whole 
thing jumps off with a rush, and in a direction 
very much at its own sweet will, until the driver 
recovers from his surprise that it has started at all, 
and gains command of his levers. One car we 
passed near Streatham Common refused to go one 
way or the other until, at the driver’s invitation, 4 
couple of good-natured navvies laid hold of the 
wheels and backed them a turn or two. In another 
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case of which we heard, the driver had to jump down 
and perform the same operation himself—no con- 
venient navvies being available—with the result 
that the car started off unexpectedly, and he only 
managed to scramble on at the risk of his neck and 
limbs. Another case is reported in the newspapers 
of a failure to start until the driver had turned his 
flywheel backwards by hand for some time. Now 
we ask our readers to think what all this would 
mean at a crowded crossing, say at the junction of 
the Strand with Wellington-street and Waterloo 
Bridge, or the cross roads at Piccadilly-circus, or 
still better, the ‘‘heart of the City,” in front of 
the Mansion House. Let us imagine a string 
of motor cars having been stopped by the police- 
man, and, having received that dignitary’s per- 
mission to proceed, buck-jumping, backing, charg- 
ing, and curvetting across the Strand, and up the 
steep bit in front of the Lyceum’s classic portico, 
amidst pungent clouds of petroleum vapour. 

Of course we shall see nothing of the kind. Not 
because oil motor-cars would not behave in this 
way, but because they will never become common 
objects of the streets in their existing form. At 
present the engineer is at the threshold of his 
labours in the development of the mechanical road 
carriage. What is wanted is two or three years’ 
patient experimenting and investigation ; but his 
honest work is now hampered by the clamour of 
the company promoter urging him to produce 
something, no matter what, so that its wheels will 
go round fast enough, and it will serve its purpose 
to found a newspaper report upon, and become the 
subject of a ‘‘ master patent.” Until the boom is 
past, those inventors who value their work for its 
own sake, and wish to see it fairly tried, would do 
well to walk warily. Of all the motor cars that 
started from the Hétel Métropole there were, 
at any rate, only very few that got to Brighton 
without mishap, if one may judge from the 
newspaper reports, and doubtless many accidents 
happened which were not recorded. Those that did 
arrive without accident were hardly fit to serve 
a useful purpose. Are such vehicles yet fit to be 
made in their thousands, for the purpose of super- 
seding horse-drawn carriages, as the company- 
promoters would have us believe ? 

Let us add here a few words of warning about 
the danger that exists of new departures of pro- 
gress, falling into the grip of the company- 
monger, with his blatant self - advertisement, 
slimy persuasiveness, and cozening ways; not 
but that he can bully too if it will serve his end. 
We would be the last to say a word that would 
check mechanical enterprise, our whole aim is for 
the advancement of engineering science and practice, 
and, naturally, we do not refer to those company 
promoters who wish to work honestly a new inven- 
tion. Nothing, however, that could be written 
would do to the development of mechanical pro- 
gress a tithe the harm which will be wrought 
by one inflated company, with its vast and un- 
necessary capital. If we speak with unwonted 
emphasis, it is because the occasion warrants strong 
language. We haveseen the evil done to engineer- 
ing industry by unscrupulous finance. We remember 
the electric light boom; how up to now even 
the electrical engineer is suffering from the ill 
odour with the public that reckless exploiting and 
company promotion in the past has brought about. 
The investing public has little discrimination. Its 
rule of conduct is all contraries, first rash and confid- 
ing, then suspicious and shy. Once deceived, its 
belief is gone for ever. Thus it is that the en- 
gineer who has worked patiently to perfect an inven- 
tion or a system, finds no money for its industrial 
development. The company-monger has gone before, 
and swept the market—into his own pocket. 

The company-monger is the horse-leech of in- 
dustrial progress. His whole stock-in-trade is a 
knowledge how to play on the worst side of human 
nature—a bribe to one, a threat to another, and 
> gpg promises for all. A little ready cash to 
the needy inventor, a sweetening of the press, and 
& cunningly worded prospectus with lying promises 
to tempt the cupidity of the ignorant public. Then 
® ‘boom” in shares, followed in due course by a 

slump,” and the honest investor who comes after, 
having laboriously perfected a system of real value, 
finds the money market as bare for him as a field 
of sprouting wheat after a flight of locusts. 

The old enemy of the mechanic, held up to 
opprobrium by Dickens, was the Circumlocution 

fice. Then the company-monger had not reached 
his present state of perfected development, other- 


wise the novelist would hardly have lavished so 
much scorn on an honest and comparatively un- 
important foe. Oh that a good indignant Dickens 
would arise to lash this great modern parasite of 
industrial enterprise, and reach, too, the ears of an 
easily beguiled public! How many sex-problems 
and psychological studies would we exchange, in 
these too indulgent days, for a little good old- 
fashioned virtuous indignation. 





THE NEW FRENOH NAVAL COLLEGE. 

Some time since, we described in ENGINEERING 
(see vol. lxi., page 221) the creation in France of 
a training college for the officers of the Navy, and 
we explained how this college had been organised 
and installed on board a special division of cruisers 
commanded by Vice-Admiral Fournier. This 
young admiral to whom the important mission had 
been confided, commenced his labours with much 
energy and talent; the system gave abundant 
promise of success, some foreign students had been 
admitted, and the course of teaching appeared to 
give general satisfaction. 

Suddenly, a mandate from the President of the 
Republic, drawn up, of course, by the Minister 
of Marine, has entirely changed this experiment, 
or, to speak more accurately, has suppressed the 
floating school, and has replaced it by a new college 
in Paris called the “Ecole des Hautes Etudes pour 
la Marine.” In searching for the motive of this 
sudden transformation, it was not possible to blame 
the previous organisation as being imperfect ; sufii- 
cient time had not elapsed to form a useful judg- 
ment on the merits or demerits of the floating 
college, and therefore other reasons must have 
brought about this change, which has excited much 
comment. It has been urged that the training ships 
were very costly, and that three large cruisers had 
been practically withdrawn from the service ; ob- 
viously the strength of the Mediterranean Squadron 
suffered considerably by this diminution of its 
forces. As to the question of expense, it is scarcely 
probable that the new school in Paris will be less 
costly than the old school afloat, since, only to 
mention one item, 13 professors have been engaged, 
at a minimum annual cost of 2000/. The most 
serious allegation that has been brought against the 
schoo! which has thus been swept away, is that it 
possessed a too great resemblance to the upper 
school of the land forces, an institution that we 
have also described in ENGINEERING, and the special 
object of merit was to train the officers of the dif- 
ferent portions of the service so as to qualify them 
for the staff. 

The Minister of Marine emphasises the fact that 
these latter are drafted from distinct branches, 
infantry, artillery, cavalry, engineers ; that they 
received special training, and at the same time it 
was necessary for them to follow a general course 
of instruction in order to qualify them for special 
services in a case of emergency. 

‘*In the Navy, on the contrary, the necessary 
instruction is very clearly defined, and the true 
practical school for the officers would appear to be 
rather on board the vessels of a squadron, where 
the conditions are also favourable for the study of 
practical problems and naval tactics, than on a 
division composed entirely of cruisers.” We do 
not propose to criticise this opinion of the Minister 
of Marine, but we may remark that its logical 
application would lead to the complete suppres- 
sion of the school without its being replaced by 
any other, if it is at sea, and in active service 
where the officers ought to find their best prac- 
tical education. 

In any case it is evident that an object of the 
new establishment is to give to a certain number of 
carefully selected lieutenants facilities for complet- 
ing and developing their general education, and to 
provide the time and all the necessary opportunity 
for the study of the higher problems of naval 
science. For these reasons it has appeared prefer- 
able to abandon the floating college, and to replace 
it by one in Paris, where the means of teaching are 
more concentrated. It may be remarked in pass- 
ing that a system of centralisation appears to be 
much in favour, since both the Ecole d’Hydro- 
graphie and the Ecole du Genie Maritime, both of 
which might, it would appear, have been established 
on the coast with advantage, have recently been in- 
stalled in Paris. Admission to the new college is 
obtained by competitive examinations among lieu- 
tenants of four years’ standing, and when admitted 








they are placed under the control of a general 





officer of Marine. The course will be somewhat as 
follows : 

At first they receive eight months’ theoretical 
teaching, followed by four months of practical 
training. During the first eight months these 
student officers take part in conferences upon the 
following subjects: Tactics and strategy of the 
French marine ; Naval construction; Marine 
engines and boilers; Electricity, torpedoes and 
submarine boats; Artillery; Administration of 
the French marine ; Foreign navies ; Geography ; 
Maritime history; Astronomy; Terrestrial mag- 
netism ; Nautical instruments ; Meteorology ; 
Oceanography ; International marine law; and 
Land forces. 

From the foregoing list it will be seen that the 
programme is very complete ; conferences on these 
numerous subjects are either carried on entirely 
by the officers of the Naval Corps, or under the 
direction of such professors as have been appointed 
by the Minister of Marine, and who may be either 
naval or military officers. 

The students receive during their residence in 
the college their normal pay and allowances. During 
the four months of practical teaching they receive 
the ordinary travelling and other allowances, as if 
they were on active service. At the expiration of 
their training they are drafted on board various 
ships to find practical application of their studies. 
Before leaving, there is a final examination, and if 
the student officers pass this successfully, they re- 
ceive a diploma of efficiency ; this, however, does 
not carry with it any preference for posts superior 
to their normal rank, because it is assumed that the 
special instruction they have received will give 
them sufficient advantage over their colleagues who 
have not been so favoured, and help them to rise 
more rapidly in the service. The only immediate 
and direct advantage arising from the possession of 
the diploma, is the right of selection of special ser- 
vice consistent with their rank, and, unless they 
otherwise desire it, their names are posted, by 
order of seniority, on a special list for general staff 
service. 

This reorganisation which we have just described, 
has been the subject of much criticism in France, 
and it may be of interest briefly to summarise the 
principal points on what this criticism is based. It 
is urged the lieutenants of four years’ standing only 
are much too young to derive the fullest benefit 
from the higher training they are supposed to fol- 
low ; no prior education of any special kind or diploma 
of efficiency is required as a qualification for enter- 
ing the new Naval College. Itis evident that these 
officers, who are so young, even after having re- 
ceived a diploma, for their year of high-class 
college training, cannot be nominated at once to 
higher grades, their efficiency not being such as to 
render them capable of undertaking the greater 
responsibilities of superior rank ; for this reason, 
the diploma would remain useless to them for a 
long period, or if it was accepted as evidence of 
efficiency, the danger would arise of filling the 
service with inexperienced officers. Many persons 
competent to express a valuable opinion on this 
subject would largely modify the conditions of 
entrance to the college, and would make them 
apply to lieutenants, only after they had passed 
through special schools and had learned the prac- 
tical application of such preliminary studies by some 
years’ service at sea. 

The transference of the school from sea to land 
has also proved a lively subject for discussion. 
When the floating college was first established, many 
authorities declare that it was impossible to work 
seriously on board ship, on account of the restric- 
tions and special conditions of the service. It was 
claimed, moreover, at sea that it would be impossible 
to secure the advantages of a general range of pro- 
fessors, and that the number and variety of books 
and documents to be consulted must be of necessity 
very limited. Moreover, the number of student 
officers who could be received was unavoidably 
restricted, and it was also impossible in a floating 
school to receive ‘‘ externes ” who wished to follow 
a course of training without competing for dip- 
lomas. Finally, it was urged that the squadrons 
themselves constituted naval schools, and that 
Paris, as a centre of learning, was the true place 
for such a college. 

After a short trial, the wishes of these objectors 
have been met ; the Naval College is in Paris, but 
the number of student officers is very restricted, 
and no ‘‘ externes ” are received. 





Perhaps it would have been advantageous to have 
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admitted without distinction all lieutenants of the 
same seniority, for example, those having 10 years 
of service. If this course were adopted, all the 
officers would receive the same teaching, but the 
diploma would only be granted to those who had 
seriously profited by their opportunities. 

The new experiment will be watched with con- 
siderable interest, and after some years it will be 
possible to judge of the real advantages conferred 
by this college, unless, that is to say, some future 
Minister of Marine may modify the work of his 
predecessor. 








PURE PORTLAND CEMENT. 

Many of our readers will remember that two 
years ago a sudden commotion was made in the 
cement world by the formation of a body styled 
“ An Association of English Cement Manufacturers 
for the purpose of Maintaining the Integrity of 
Portland Cement.” Admission to this association 
was only possible to those who signed a statutory 
declaration affirming that at their works there 





had not, to their knowledge, been ‘‘ brought | 


to and added to the calcined product of the 





Kentish ragstone. (Magnified about 
30 diameters, 


Fig. 1. 





Fig, 4, 


Cement G + 20 per cent. ragstone. 
(Magnified about 30 diameters.) 


kiln, in passing through the crushers or mill- 
stones or grinding machinery, or any subsequent 
process, a separate supply of raw Kentish rag- 
stone, other stone, furnace or oven ashes, 
disused or exhausted firebricks, or any other 
material, so that such added material would be 
ground, sifted, and mixed together with the 
cement, and form part of the cement powder.” A 
certain portion of the trade opposed the formation 





the results of tests, but the size and expense of 
many of the works in which Portland cement is 
used, are such that before any innovations can be 
admitted there must be a general consensus of 
opinion among experts that they are good. Mr. 
Butler’s figures do not confirm the opinion that 
cement is improved by the addition of inert matter, 
and it will need very conclusive evidence on the 
other side to upset his results. Engineers are 
naturally conservative, and they will hesitate long 
before they will encounter risks they do not know 
to gain a small reduction in the price of one of 
their materials. 

Kentish rag is the local name for a sandy lime- 
stone of the lower greensand formation, extensively 
quarried near Maidstone. It isan impure carbonate 
of lime, and that used by Mr. Butler had the follow- 
ing analysis : 


Per Cent. 

Water is we vs 1.00 
Insoluble siliceous matier 7.28 
Soluble silica : ~ 2.75 
Alumina 370 
Oxide of iron as 3.34 
Carbonate of lime .. 80 69 

magnesia .56 





Cement clinker. (Magnified about 
30 diameters.) 


Fie. 2. 





When the cement was gauged with three parts 
of standard sand the results were greatly altered, 
for then the figures were generally lower for the 
adulterated cement, and they were all lower in the 
six and 12 months tests. The losses were, at 12 
months, respectively 6 per cent., 10.9 per cent., 
12.9 per cent., 4 per cent., 12.9 per cent., and 
18.8 per cent. for 2,5, 10, 15, 20, and 50 per cent. 
admixtures. To ascertain whether Kentish rag 
acted differently from purely inert matter, Leigh- 
ton Buzzard sand was ground so that only 28 per 
cent. remained on a 120 sieve, and 15 per cent. of 
this was added to pure cement, and gauged into 
briquettes, both neat, and with three parts of 
standard sand. Broadly speaking, the admixture 
did not seem to materially affect the strength of 
the cement when gauged neat, in some cases show- 
ing a slight gain, especially at the earlier dates, 
but when gauged with three parts of standard 
sand, the adulterated cement almost invariably 
gave a lower result than the pure cement. At the 
end of 12 months it showed a loss of 19.5 per 
cent. 

Portland cement is so much used in breakwaters, 
docks, and other structures exposed to sea-water, 





Fic. 3. Cement G, as received. (Magnified about 
30 diameters.) 





(Magnisie 


Fic. 5. Cement containing rag. 
about 30 diameters. 


For the purposes of the experiments the stone 
was ground to the following degree of fineness : 
Per Cent. 
Residue on a 180 sieve 31.0 
Pigs 25 0 
» 76 ,, 98 
ee: Re ae 
With this Mr. Butler used seven brands of good 
Portland cement, and carried out tests extending 


” ”” 


of the association, and a discussion, marked by | over 12 months, so that he had ample opportunity 
much dialectic skill, took place in our columns as/of studying the effect of age on the cement. 
to whether cement was improved, or otherwise, by | From one cement (A) briquettes were made neat, 


the addition of Kentish ragstone. Eventually the 
Cement Section of the London Chamber of Com- 
merce referred the matter to a committee. 

Other workers have taken up the subject, and 
among them Mr. D. B. Butler, who on the 2nd 
inst. read a paper before the Society of Engineers, 
giving the results of experiments made upon some 
2000 briquettes of pure cement, and of cement 
mixed with ragstone, and also with fine ground 
sand, in various proportions. Cement is a material 
concerning which it is futile to theorise with our 
limited knowledge. It has been brought to its 
present state of perfection by along period of trial 
and error, and all alterations in the method of 
manufacture must be submitted to rigid proof 
before they can be accepted. Of course those who 
advocated the addition of ragstone were armed with 


| 





and with admixtures of ground rag in the propor- 
portions of 2, 5, 10, 15, 20, and 50 percent., and 
tests were made at the ends of seven days, 28 days, 
three months, six months, and 12 months. Similar 
briquettes were also made using three parts of stan- 
dard sand to one part of cement, pure or adulterated. 
The briquettes were placed in fresh water to set in 
the usual way. Upto 20 per cent. of rag, and with- 
out the addition of sand, the general effect was to 
increase the tensile strength for the first six months, 
although there were marked exceptions. At the 
end of 12 months the adulterated cement was the 
weaker in every case, except that of 15 per cent., 
in which there was a gain of 0.94 percent. The de- 
crease, however, was not serious, the only large 
figure being that for the 10 per cent. sample, which 
was 6.04 per cent. 





Fic. 6. Cement containing slag. (Magnited about 
30 diameters.) 


that it is specially important to know how any new 
variety will stand the effect of the salts it will be 
then exposed to. Further, it cannot always be 
allowed to set under water at all, and this is another 
condition that requires investigation. Accordingly 
Mr. Butler made with the A cement two sets of 
samples, one pure and one with 15 per cent. ad- 
mixture of ragstone, the proportion usually 
adopted, and allowed them to set in air and 
in sea-water respectively. The adulterated 
briquette, gauged with fresh water and placed 
in air, lost 12.6 per cent. of its tensile 
strength in 12 months, as compared with pure 
cement, but when three parts of standard sand 
were used to one part of cement, pure and adul- 
terated, there was an immediate loss in all cases, 
amounting in 12 months to 47.8 per cent. in alr, 
and 17.6 per cent. in sea-water. 

One sample of cement furnished only a slender 
basis on-which to found an opinion, and therefore 
three other makes, B, ©, D, were procured and 
tried. From these briquettes were made with 
fresh water, and were placed in the same to set. 
Fifteen per cent. of ground rag was the amount of 
admixture in the cement in all cases, and briquettes 
were made both neat and with three parts of 
sand, as before. No very decisive results were 
obtained from the neat briquettes, the figures show- 
ing a loss of 6.3 per cent. tensile strength at 12 
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STRENGTH OF PORTLAND CEMENT. 
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months for B, a gain of 12.6 per cent. at three 
months for C, and a gain of .15 per cent. at three 
months for D. But the sand mortar showed 
losses throughout—6.5 per cent. at 12 months 
for B, 13.9 at three months for C, and 7.7 at 
three months for D. ' 

Another cement E was then taken, and a series 
of comparative tests of the effects of additions of 
fine-ground sand and Kentish rag was made. 
The results are set forth in the annexed Table, 
from which it will be seen that both sand and rag 
seem to increase, on the whole, the strength of 
neat cement briquettes, but that when the cement 
is made into mortar with standard sand, there is a 
loss in all samples, and that there is considerable 
similarity in the effect of the two adulterants. 
The Table does not lend countenance to the idea 
that Kentish ragstone has any chemical effect on 
cement. . 

Another series of experiments was made with 
two other cements, F manufactured on the Thames 
near Gravesend, and G from the Lias formations 
of Warwickshire. Fifteen per cent. of ragstone 
weakened the F cement both when tested neat and 
with three parts of sand, the effect being specially 
marked when the cement was left in air, and toa 
still greater degree when gauged with and placed 
in sea-water. The additions of 10 and 20 per cent. 
of ragstone to cement G did not materially affect 
its strength when gauged neat, but when gauged 
with three parts of standard sand, the loss of 
cementing power was represented by 1.2 per cent. 
and 8.9 per cent. respectively at the end of six 
months. In air and in sea-water the decrease in 
strength was more marked. 

Although a chemical analysis is required to accu- 
rately determine the amount of adulteration in a 
sample of cement, yet a fair qualitative estimate may 
be made by the aid of the microscope. The views 
on the opposite page, reproduced from micro-photo- 
graphs by Mr. Butler, show how greatly the appear- 
ance of a cement varies according to its constitu- 
tion. Of course the illustrations, which are mag- 
nified 30 diameters, are less significant than what 
is seen in the microscope, as they lack colour. 
The powder in each case was prepared by sifting 
through a 76 and retaining ona 120 sieve. Fig. 1 
is a microphotograph of the Kentish rag used 
in these experiments, and Fig. 2 of a piece of 
well-burned clinker from the Rugby district. 
Fig. 3 represents cement G as received from the 
manufacturer, and Fig. 4 the same cement after 
20 per cent. of ragstone had been added; the 
difference between them is very distinct, the 
particles of ragstone being readily recognisable 
from their almost white, semi-transparent appear- 
ance, in contradistinction to the dark-coloured 
clinker. Fig. 5 is a micro- photograph of a 
cement as received from a firm of manufacturers 
who use Kentish rag in their ordinary manufac- 
ture ; the rounded, white, semi-transparent nature 
of the ragstone renders it easily distinguishable. 
Fig. 6 is a sample of cement received for testing 
in che ordinary course, which was found to contain 
a large admixture of slag. Fig. 2, Mr. Butler ex- 
plains, being from a piece of picked clinker, rather 
represents an ideal cement than the manufactured 
article, since it has none of the imperfectly burned 
portions generally found in the cement of com- 
merce. Fig. 3 gives a better idea of the ordinary 
cement, 

The outcome of these experiments is that rag- 


cement, and that it increases the bulk without 
adding to the cementing power. When the mixed 
cement is used neat, it is true, there is no loss, but 
it is so seldom this course is followed that this 
quality may be disregarded. It would seem as if 
Portland cement had an agglomerative power in 
excess of its capability to oppose rupture under 
strain, and that, therefore, it would bear a certain 
amount of dilution without loss. Mr. Butler ex- 
plains the phenomenon as follows : 

‘‘This suggests that the extremely fine particles 
of the cement by themselves, unless they have some 
considerable body of hard inert substance to crystal- 
lise around, are not so strong as a cement contain- 
ing coarser particles of clinker, which form, so to 
speak, a perfect aggregate and nucleus of crystallisa- 
tion. It may be, therefore, that in some instances 


‘a certain percentage of hard inert material gives 


body or hardness to the neat briquette, and that 
the presence of small particles of inert material 
afford more nuclei of crystallisation, and thus enable 
the briquette to withstand a higher tensile strain. 
That an admixture of 10 or 20 per cent. of inert 
material should cause the cement to develop a lower 
strain when tested with three parts of standard 
sand is only what might have been expected, for it 
is very evident that if two particles of sand or 
aggregate have between them a particle of an inert 
substance, such as Kentish rag, instead of an active 
cementitious particle of cement, the weakening of 
tho mass must result. The author is, therefore, 
of opinion that any admixture which by itself is 
inert, unless it is readily soluble in water, or re- 
duced to an absolutely impalpable powder, so that 
it can be acted upon by every particle of the cement, 
must diminish the cementitious value of the cement, 
and therefore prove a source of weakness to the 
structure.” 





BRIDGE PRACTICE. 

TuE letter of our correspondent ‘‘ W. H. T.,” 
published in our last issue, raises a very important 
question, and one to which it was, until a very few 
years ago, impossible to give a satisfactory reply. 
Ever since a Teaspinlen of elementary statics has 
become common amongst engineers, doubts have 
been expressed as to whether it was permissible in 
good practice to erect structures in which it was 
impossible to estimate, after a year’s working, the 
maximum strains on the different bars. In fact, 
continuous girders were for a long time almost 
abandoned, on account of the risk of an un- 
equal settlement of the piers causing enormous 
changes in the maximum stresses as calculated. 
Nevertheless, the objections thus expressed were 
based almost entirely on theoretical considerations. 
Well-designed continuous girders proved remark- 
ably reliable and economical in practice, though 
there is little question but that in many cases the 
piers have settled unequally to an appreciable 
amount. Assuming the materials used to be per- 
fectly elastic, it is an easy matter to show that 
such settlement alters the calculated stresses to a 
startling degree. Fortunately for the constructor, 
however, both steel and iron act in practice quite 
differently from what they are too often assumed 
to do in elementary text-books. Ifa 4-in. plate of 
mild steel is bent cold into a boiler shell 4 ft. in 
diameter, and used without annealing, no material 
difference will be found in the strength of this 
shell and a similar one which has been annealed 





stone is merely an adulterant when applied to 


subsequent to the bending. Yet, did the material 





remain perfectly elastic during the process of bend- 
ing, it can be shown that there would be a fibre stress 
of about 66 tons per square inch at the faces of the 
bent plate. Similarly, if a 12 in. by 5 in. steel J-beam 
40 ft. long is mounted on three supports placed 
respectively at its ends and middle, it will carry 
a load of 7 tons on each span, the factor of 
safety being 5. If the central pier now sinks about 
7in., and stops there, the calculated maximum 
stress on the ordinary assumptions will rise to no 
less than 24 tons per square inch, and failure 
would appear imminent, The practical man knows, 
however, that the same beam might be bent cold 
an amount corresponding to the deflection named 
without practical injury, and that if then mounted 
on three rigid supports would carry safely precisely 
the same load as if in its original straight 
condition. Hence when the bookman becomes 
alarmed at a settlement of a fraction of an inch at 
the central pier, his fears are Jaughed at by his 
mere shop-trained colleague, whose contempt for 
mathematical investigations appears to him in- 
creasingly well-founded. This state of mind was 
not at all uncommon amongst the ‘‘ old guard” at 
Great George-street, and one very successful de- 
signer of the old days always refused to enter into 
any detailed consideration of the stresses arising in 
his structures. A young railway engineer, who 
was in charge of one of the latter, on the opening 
of the line, tried to show the gentleman in 
question that some of the rods intended for ties, 
under some conditions of loading, really acted as 
struts (the truss fortunately had a double system 
of bracing), but in vain. As a last appeal, he 
cried, ‘‘You will at least admit that action and 
reaction are equal and opposite.” ‘I will not, 
Sir,” replied the magnate, and immediately closed 
the discussion. The bridge in question, we may 
add, has successfully carried a very heavy traffic up 
to date without showing the smallest signs of failure. 

In view of these facts the bewildered engineering 
student may well ask, ‘‘ What is the use of calcu- 
lation anyhow ?” A complete answer to this query 
is to be found in the work of Wohler and Bau- 
schinger, who have shown that within certain limits 
the intensity of stress is of comparatively minor 
importance, its range being the true measure of the 
endurance of a bar. Thus, to take one remarkable 
examplefrom Wohler’s experiments, a bar of Krupp’s 
axle steel appeared equally safe when the stress 
on it ranged between 38.2 tons and 19.10 tons per 
square inch, and when the range was between 21.95 
tons and 0 tons per square inch. Now in practice 
the range of stress is practically always due to the 
live load. Thus if the dead load stress in a bar of 
a continuous girder was originally 3 tons per square 
inch, and the live load 2} tons, this latter would re- 
present the range of stress. Should, through settle- 
ment, the dead load stress in the bar be doubled, the 
maximum stress will be raised to 8} tons per square 
inch, but the range will, as before, be but 2} tons, 
and the bar may be considered as safe as ever. 
Naturally this reasoning must be applied with 
caution, as any settlement onfllehentle great to 
throw bars designed for tensional stresses into 
compression will often compromise the safety of 
the structure, and, moreover, very excessive 
settlement may alter the value of the live load 
stresses. The former danger can always be pro- 
vided for by suitable design, and in the latter 
case extreme settlement would necessitate the 
reconstruction of the bridge, whatever its type. 
It must, moreover, be pointed out that a stress of 
this amount occurring in a statically indeterminate 
structure must be considered from quite a different 
standpoint than in the case of a numerically equal 
stress arising in an ordinary simple truss. In the 
former case there are at least two conceivable dis- 
tributions of the load, and in general an infinite 
number of such. Should certain bars be over- 
strained owing to settlement, other bars will be 
relieved of their load to an equivalent degree, but 
if the overloading proceeds too far, the first-named 
bars will stretch and transfer part of their load back 
again to their understrained colleagues. No action 
of this kind can take place in the case of a struc- 
ture without superabundant parts, and thus the 
calculated strains can in such a case be relied on as 
those actually existing, whilst in that of statically 
indeterminate trusses all that we can have absolute 
knowledge of is the range of stress, whilst the plas- 
ticity of the material must be relied on to insure 
that in practice no bar is dangerously overstrained. 
Long experience has shown that there is no risk 
involved in placing such confidence in the physical 
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properties of the iron and steel used in structural 
engineering. 

In all cases calculation will give us the working 
range of stress, quite independent of any reason- 
able amount of pier settlement, and, knowing this, 
it is possible to proportion the different members 
of the truss on a rational basis. It therefore be- 
comes not only permissible, but advantageous, to 
make use of such a construction as that adopted in 
the Great Ducie-street Bridge. It is perfectly true 
that by making hinges, as our correspondent sug- 
gests, the maximum stresses become perfectly deter- 
minate, but for so small a span the wearing qualities 
of the bridge would be much reduced. Loose connec- 
tions are only permissible in good practice where the 
deadweight of the free girder is sufficient in itself to 
secure reasonable rigidity. At one time the acme 
of design was thought to be reached in the States 
when all the cross-girders were connected to the 
principals by pin joints. It was pointed out with 
pride that under these conditions it was possible 
to fix with almost absolute certainty the stresses in 
both the main trusses and the cross-girders them- 
selves. The same fad has recently been revived 
in France, as a somewhat similar construction 
has been adopted for the Rue Tolbiac Bridge, 
Paris, as illustrated in our two-page plate of 
August 28. In this case the fact that the struc- 
ture is to carry a road in place of a railway 
may prevent the disadvantages of the system be- 
coming so marked as they rapidly did in the States, 
since the working ratio of dead to live load is higher 
than in the case of railroad bridges. Experienced 
designers now almost universally recognise that it is 
well to have a rigid connection between the main and 
cross girders, though it remains perfectly true that 
no one can tell whether the latter should be treated 
as fixed at the ends or not. The companies who 
pay for a bridge, however, are not concerned as to 
making matters easy for computers; what they 


require is a structure which will carry a heavy | ¢.i) 


traffic without requiring constant repairs. From 
the purely statical point of view an ordinary plate 
girder is much less satisfactory than a framed truss, 
as in the latter case the true stresses can be calcu- 
lated with greater certainty. In practice, however, 
there is no doubt as to which gives the least trouble 
to the maintenance-of-way department. 





THE WEATHER OF OCTOBER, 1896. 

THE gloom of the declining year is enlivened 
during October by the variety of colours exhibited 
by the fading leaves of shrubs and trees. The 
month has nearly the mean temperature of the year 
in the descending branch of the annual tempera- 
ture curve. The mornings and evenings are mild, 
because the soil, having been heated by the warmth 
of the summer, prevents the temperature of the air 
undergoing any considerable depression after the 
sun has set. Hence exposure to the air at night is 
not so liable to be injurious to weak and ailing 
people as in the corresponding period of spring. 
The warmest wind is the S.E., the coldest N. Clear 
days are the warmest, clear nights the coldest ; 
hence in clear weather the diurnal range of tem- 
perature is greatest. Solar radiation diminishes, 
and terrestrial increases, as the month progresses. 
The state of the sky does not influence the mean 
daily temperatue, but the direction of the wind 
does. For a sinall diurnal range of temperature 
the sky must be overcast and the wind steady, but 
the mean temperature is the same with overcast or 
cloudless sky. The erratic character of British 
weather is in some years shown in October by 
extremes of temperature. As a rule, it is the 
wettest month of the year. 

For the British Islands generally, estimating by 
data for 1881-95—fifteen years—as published in 
ENGINEERING, October was 

Warmest in 1886, with much rain, very little 
sunshine, low atmospherical pressure, resultant of 
the winds 8.8.E. ; also in 1890 with small rainfall, 
moderate sunshine, great pressure, wind W. by N. 

Coldest in 1881, with least rainfall, much sun- 
shine, variable winds ; also in 1885 with excessive 
rainfall on the largest number of days, low pres- 
sure, little sunshine, wind N.W. by N.; and in 
1892, with much rain, low pressure, little sunshine, 
wind N.N.W. 

Wettest in 1891, with lowest pressure, warmth, 
most sunshine, wind S.S.W. 

Driest in 1881 and 1890 (see above). 

Greatest Pressure in 1887, with cold weather, 
fewest rainy days, wind N.W. 


Least Pressure in 1891 (see above). 

Most Sunshine in 1891, 37 per cent. of possible 
duration; it had the greatest rainfall, whereas 1881, 
which had nearly as much sunshine, 35 per cent., 
had the least rainfall. 

Least Sunshine in 1889, 24 per cent., with much 
rain, low pressure, wind N.W. ; also in 1894 with 
much rain, high pressure, wind S. 

Perhaps in no month of the year is the fickleness 
of British climate more recognisable than in October. 
Calm mornings with sunshine may be visitants, 
appearing as glimpses in the wilderness of wet and 
windy days indicative of winter, while the abrupt 
changes to cold and the frequency of stormy winds 
baffle the habits of the people in regard to clothing, 
domestic warmth, personal health and comfort. 
Such was October, 1896, abnormally rainy, stormy, 
often too cold, though at times pleasant with sun- 
shine. The winds prevailed from the S.W. quarter 
till the 10th, then from N. till the 16th, then from 
N.W. till the 28th, ending with N.E. The mean 
pressure and temperature of the atmosphere at 
extreme positions of the British Islands, to which 
the Isle of Man is central, were as follows : 








} 
Mean . 
. Mean Difference | Difference 
Positions. Pressure. | from Normal. | —— from Normal. 

in. in. | deg. deg. 

North 29.64 below 0.06 | 44 below 3 
South 29.79 » & 61 » 2 
West 29,81 nil | 47 a! 
East exe 29.70 below 0.14 | 47 « 8 
Central ..| 29.78 » 0.09 | 46 i. 








The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 











Difference 
Places. Rainy Days. Amount. from Normal. 
in. n. 
Sumburgh .. ie 26 7.38 3.07 more 
page? 29 5.29 1.52 ,, 
Valentia 25 5.45 0.12 less 
Yarmouth .. 24 2.99 0.12 ,, 








The daily general directions of the winds over 
these islands give a resultant from N.W., or from 
N.W. by W., taking their estimated force into the 
computation, and the same is indicated by the 
mean distribution of atmospherical pressure. This 
indicates a cold month, as the normal resultant is 
W.S.W.; accordingly the mean temperature was 
everywhere below the normal values. The highest 
temperature, 64 deg., was reported at London on 
the 9th ; the lowest, 18 deg., at Ochtertyre on the 
23rd. The mean temperature at 8 a.m. Greenwich 
time for the entire area of the British Islands, at 
sea level, was on the 2nd 54 deg., 5th 45.5 deg., 
8th 53 deg., llth 41 deg., 16th 50 deg., 23rd 40.5 
deg., 26th 43 deg., 28th 40.5 deg., 30th 43 deg., 
31st 41 deg.; these mark the crests and troughs of 
numerous waves of heat, and show that the month 
ended 13 deg. colder than it began. On the 8th 
1.07 in. of rain was measured at Belmullet, 1.78 in. 
at Holyhead, 1.55 in. at Roche’s Point; 12th, 
1.26 in, at Spurn Head ; 14th, 1.19 in. at North 
Foreland ; 19th, 1.09 in. at Aberdeen. There was 
a thunderstorm in north England on the 10th, in 
east England on the 14th and 24th, in south-west 
Ireland on the 24th. Aurora was seen in north 
Scotland on the 11th. Snow fell in Scotland and 
north England on the 10th. Atmospherical pres- 
sure was least, 28.5in., on the 8th; greatest, 
30.55 in., onthe 14th, A cyclonic centre, 28.7 in., 
was situated in latitude 60 N., longitude 5 W., at 
8 a.m. 5th, and travelled north-eastward. Another 
on the 8th, off the north-west of Ireland, travelled 
at the slow rate of 15 miles an hour towards the 
N.N.E. This storm sent adrift the lightship in the 
Solway, and sunk that at Daunt’s Rock. On the 
10th a wind system, developing near Pembroke, 
apparently reached Sweden by the next morning. 
The weather about this time was exceedingly dismal, 
the rain attended at times by lightning fell almost 
incessantly from skies of leaden hue, whilst the wind 
on several occasions rose to the fury of a gale. Much 
local damage was done to farm premises and stock, 
and some lives were lost afloat and ashore. On the 
19th a storm centre, 29.1 in., near Barnstaple, 
travelled to Yarmouth by next morning. Fair 
weather on the 21st was favourable for the Tra- 
falgar celebration. The weather notations indicate 
fine days to have varied from 7 in the east to 4 in 
the west ; overcast from 18 in the west to 11 in the 
east district. As representive stations Aberdeen 





had 97 hours of sunshine, Parsonstown 94, London 





63, the latter much below the average. During the 
four weeks ending the 31st, the duration of bright 
sunshine, estimated in percentage of its possible 
amount, was for the United Kingdom 30, south. 
west England 37, south England 34, Channel Isles 
33, north Ireland 32, south Ireland and weat 
Scotland 31, central and east England 30, north- 
east and north-west England 25, east Scotland 24, 
north Scotland 23. The death rate in the metro- 
politan district averaged 16 per 1000 per annum. 
We may remark here that the sunshine for 
September required verification, and could not 
be got ready in time for our article of last month. 
During the five weeks ending October 3 it was 
for the United Kingdom 25, Channel Isles 34, 
south Ireland 31, south-west England 30, south 
England 29, east England 25, north Scotland 23, 
east and west Scotland and north Ireland 22, central 
and north-east England 20, north-west England 17. 





NOTES. 
RESISTANCE OF ALLOYS TO WEAR. 

SomE experiments were recently made in France 
on the resistance of alloys of copper and zinc to 
wear. The method followed was to construct rect- 
angular prisms of the sample to be examined, and 
press it by means of a definite load against a lapi- 
dary’s wheel fed with ‘‘ three-minute” emery 
mixed with oil. The amount removed by the grind- 
ing action was then ascertained by finding the 
weight lost by the sample. The usual routine was 
to take three samples of the metal to be tested and 
one of soft copper, each specimen measuring 
5 millimetres square by 8 millimetres high. The 
four were then fixed to the bottom of loaded rods 
placed vertically over the wheel, so that the centre 
of each specimen lay on a circle of 11 centimetres 
radius. The wheel was then run for two periods of 
10 minutes each at a speed of 800 to 1000 turns 
per minute. Taking copper as standard, the fol- 
lowing results were obtained for the copper-zinc 
alloys : 


Percentage of Zinc. Relative Wear, 
0 1.000 
10.1 846 
18.4 .864 
27.1 905 
30.2 .929 
32.3 .940 
34.7 .950 
37.6 1.003 
40.4 1.031 
4L.7 1.075 
44.7 1,148 
49.7 1.240 
60.1 Fragile 
80.1 .586 
99.6 777 


SuspENSION BRIDGES. 
In a paper published in the Proceedings of the 
American Society of Civil Engineers by Mr. G. 8S. 
Morison, the question of the design of suspension 
bridges is discussed. Mr. Morison holds that for 
spans up to 800 ft. a cantilever or truss bridge will, 
in general, be more advantageous than a suspension 
structure, whilst the latter is best fitted for crossing 
openings exceeding these limits. For the cables 
he advocates the use of wire ropes, in place of the 
straight wires which have been considered best up 
to the present. The main cables are arranged to 
terminate at the tops of the towers, which are 
stayed back to the shore anchorages by special 
stay cables. In this way the distance between the 
tower and the anchorage point may be made any 
desired amount in place of being dependent on the 
span and dip, as when the cables are continued 
over the towers. A very similar arrangement, we 
may remark, was shown in the competitive designs 
for the great suspension bridge over the Danube, 
adjudicated on two or three years ago. Here the 
main cables were made continuous over the piers, 
but were reinforced by special stay cables between 
the tops of thepiers andtheanchorages. Mr. Morison 
proposes that for a 3200-ft. span the stiffening truss 
should be 4100 ft. long, thus extending far beyond 
the towers. The suspenders between this truss and 
the main cables should, he suggests, only extend 
over the central seven-eighths of the span. The 
stiffening girder he proposes to make of the canti- 
lever type, the hinges being fixed at points 150 ft. 
distant from each tower. The advantages of this 
plan, which at the time we supposed to be novel, 
are well shown in an article published in our issue 
of August 21 last, where with suitably placed hinges 
it was shown that the weight of the girder could be 





materially reduced. That investigation would, 
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‘however, lead to the use of cantilever arms some- 
what longer than Mr. Morison proposes, and there 
is reason to believe that to secure the lightest 
stiffening girder the ratio of cantilever arm to span 
should be about one-ninth. Considerable variations 
from this figure, however, but little affect the final 
weight of the truss. 


Minne IN SWEDEN. 

The Griingesberg mining district in Sweden has, 
of late years, attracted an increasing attention. 
The percentage of iron in the export ore varies 
between 61 and 63, and is guaranteed not to be less 
than 60 per cent. About 200 truck loads per day 
are despatched to Oxelsésund, the shipping port, 
and the traffic is continuously increasing, as will 
appear from the following Table, showing in the 
first instance the output of iron ore from the whole 
‘Gringesberg district, and in the second Table the 
annual shipments by the Griingesberg Mining Com- 


pany : 


tons. 
885 41,856 
1890 173,694 
1891 223,402 
1892 268,715 
1893 284,223 
1894 423,502 
1895... eae 489,049 
The exports were: 
Teer: -:. 22,376 
1890... 97,644 
1891 128,528 
1892 136,900 
1893 227,444 
1894 ... 132,422 
1895 ... 268,547 
1896 - ... oy. ae - about 400,000 
Of this latter quantity 302,386 tons went to 


Holland, and 78,630 tons to Germany. The total 
annual output of iron ore in the whole of Sweden 
has risen to about 2,000,000 tons, and the exports 
last year amounted to close upon 800,000 tons. 
Most of the machinery in the mines is worked by 
electric power, and the installation at Gringesberg 
is the first long-distance transmission of electric 
power in Sweden, the distance from the Hellsjén 
Lake to Griingesberg being some 7} miles. At 
Hellsjén, where the turbines are placed, there are 
three dynamos, one of 150 horse-power, and two of 
100 horse-power each, direct-coupled to a turbine 
making 600 revolutions. The three-phase current, 
of 150 volts pressure, is subsequently transformed 
into one of 5500 volts. In addition to the above three 
generators there are two more 100-horse-power 
dynamos, each in connection with a turbine ; the one 
supplies a single-phase current for lighting purposes, 
whilst the other can give either a three or a single 
phase current and is held in reserve. There are 
altogether 12 motors, varying in capacity from 45 
horse-power downwards. Dynamite is used for blast- 
ing purposes, and is manufactured on the spot ; the 
annual production is about 80 tons, of which half is 
used in the Griingesberg mines. The largest mine is 
the “Skiirningen.” Hitherto the ore has been put 
direct on to the trucks, but it is now broken ata 
lower level than that of the railway. The ore is 
separated from the rock in the mine; an electric 
ore separator is being installed. The bore-holes 
are now larger (22 millimetres) and deeper than 
used to be the case, whereby less dynamite is 
required. The work is carried on night and day, 
electric light being installed. j 





THE MOTOR CAR RUN TO BRIGHTON. 

On Saturday last the Motor Car Club celebrated the 
passing of the Light Locomotives Act, and the freeing 
of self-propelled vehicles from the vexatious restraints 
which, until that day, rendered it practically im- 
possible to use them on highways, except for heavy and 
slow traffic, by a procession, or rather a run, from the 
Hotel Métropole in London to the hotel of the same 
name in Brighton. Notwithstanding a damp and 
miserable morning, some thousands of people had 
assembled in Northumberland-avenue and its neigh- 
bourhood as early as 8 o’clock in the morning to witness 
the start, which was fixed for 10.30 a.m. 

While the self-driven carriages were assembling, 
members of the Motor Car Club and their friends, 
numbering in all some 250, were breakfasting at the 
hotel, Lord Winchilsea, president of the Great Horse- 
less Carriage Company, presiding. A special train 
leaving Victoria at 11:30 was provided for those who 
were unable to secure seats on the various motor cars 
forming the procession, the train stopping 1}? hours 
at Reigate to enable the passengers to bave luncheon 
with their friends who had travelled down by road, and 
to see something of theshow. Luncheon was served 


for the members of the Motor Car Club at the White 
Hart Hotel, where ‘also a supply of motor oil (sp. gr. 
0.68) and lubricating oil could be obtained, the 
invited guests being accommodated at the Town Hall. 
The first car in the procession was driven by Mr. 
Lawson, who wore a sort of yachting costume (the 
uniform of the Motor Car Club), and drove his own 
horseless landau, over which floated a -violet banner 
with an inscription in gold letters, His carriage was 
propelled by a Panhard motor, and was followed 
closely by one of the Panhard-Levassor cars that 
proved so successful in the recent Paris and Marseilles 
race. Immediately after came three of the Bollée 
tandem tricycles; a Daimler phaeton, and a private 
carriage, also of the Daimler type, belonging to the 
Hon. Evelyn Ellis. These were followed by the 
‘* Present Times” coach that took part in the Lord 
Mayor’s procession this year ; two De Dion tricycles, 
a Bersey landau, Peugeot omnibus, three Arnold cars 
with Bentz motors, two Duryea cars succeeded by a 
Kane-Pennington safety bicycle and tandem tricycle, 
and other carriages of different types. It was diffi- 
cult, in some cases, to see at a glance by what motive 
power the vehicles were being propelled, some being 
only of a crude and experimental character. CGener- 
ally. they were driven by benzine or petroleum 
engines, although there were among the number some 
whose motive power was steam, whilst others were 
driven by electricity. They started punctually at the 
hour fixed, amidst an enormous crowd of spectators. 

The procession was headed by a body of mounted 
police, and was joined by many cyclists, who could 
only with considerable difficulty keep pace with the 
leading cars. The line of route was thronged with 
people on either side of the road ; fully a million of 
people must have turned out to witness this novel and 
interesting procession. 

The route, as far as Brixton, was by way of West- 
minster Bridge, the Albert Embankment, Kennington 
Oval, across Clapham-road, and the Brixton-road. On 
leaving Brixton the cars were free to travel at their own 
speed and choose their own route. The wheel traffic was 
very heavy, there being drags, private carriages, and 
vehicles of all descriptions. Along the Brixton-road 
the traffic was further increased by a succession of 
cable cars running both north and south, there being 
insufficient room in some places for the motor 
cars to wend their way through the crowded thorough- 
fares. The first cars which reached Brixton Church 
at 11.20 to 11.30 were well together. It was some 
minutes before another contingent arrived, after which 
there were frequent gaps between the remaining cars, 
several not even reaching Brixton, owing to breakdowns 
which cut short their journey. The pilot car met 
with a slight mishap near the Crown and Sceptre 
Hotel, Streatham-hill, which delayed it some minutes. 
At Smitham Bottom, some nine miles further on, a 
horse, ridden by a lady, becoming restive among a 
group of cyclists who were riding behind Mr. Lawson’s 
car, knocked down about half-a-dozen of them, one on 
top of another. A high-spirited horse which was en- 
countered near Merstham, wheeled right across the 
road, and a collision was narrowly avoided by driving 
the car up the bank. Mr. Lawson reached Reigate at 
10 minutes past one o’clock, a distance of 22 miles 
from the start, the town being gaily decorated with 
flags and banners stretched across the road, one of 
them bearing the legend, ‘‘ Reigate Town Welcomes 
Progress.” 

On reaching Reigate we were informed that the 
first cars to arrive were the three benzine-driven motor 
tricycles, constructed by Messrs. Bollée et Cie., of 
Paris,* whose machines achieved such signal success 
in the recent race from Paris to Marseilles and back. 
The steering of these cars is effected by a wheel in 
front, and they are capable of carrying a supply of 
oil sufficient for a journey of 60 miles, The machines 
are built very low, the centre of gravity being only 16 in. 
above the ground line. They weigh some 350 lb., and 
are fitted with large pneumatic tyres 4 in. in diameter, 
and with 1? horse-power motors. They passed Reigate 
without stopping, being closely followed by one of the 
Kane-Pennington tricycles. All went well with them 
until they began the steep descent of Bolney Hill. 
The first two carriages reached the foot of the hill 
safely, but as the third, driven by Messrs. Turrel and 
Duncan, was coming down at a high speed, a restive 
horse crossed its path, and in trying to avoid a colli- 
sion, the driver steered too far into the side of the 
road, and its occupants were hurled over a hedge into 
a field beyond. No injury was done beyond a few 
scratches. The car resumed its journey as far as 
Patcham, 4 miles from Brighton, when the motor 
broke down, and the car had to be hauled by hand for 
the rest of the journey. 

The only English-made carriage that took part in 
the ride was a benzine motor tricycle constructed b 
the New Beeston Cycle Company, and fitted wit 
Count de Dion’s ? horse-power motor, which was also 
of English make. The diameter of the cylinder of 
this engine is 60 millimetres (2.36 in.), with a stroke 








* See ENGINEERING, page 578 ante. 


of 4 in. ; it consumes about two quarts of benzine 
in every 25 miles. It has two flywheels inclosed in an 
aluminium case. The brake power consists of a spoon 
on the front wheel and a band brake on the axle. The 
complete weight of the machine being about 1 cwt., 
it can be propelled by pedals in the ordinary way 
should the benzine run short. It is comparatively 
silent, and appeared, on this occasion, to be working 
satisfactorily. 

An accident occurred at Crawley. As the leading 
carriage, a Bollée tandem tricycle, was passing through 
the town, it knocked down a little girl aged 10 years, 
and a cyclist, who was following closely behind at the 
time, fell with his machine on top of her. She was 
taken to the Crawley Cottage Hospital with a frac- 
tured skull and concussion of the brain. The cause of 
the accident is being investigated by General Carey, of 
the Home Office. 

Lord Winchilsea travelled down in a car which 
carries four persons, two in front and two behind. It 
is driven by a 6 horse-power Daimler gasoline motor, 
and was built by MM. Panhard-Levassor. (For detailed 
account of these vehicles see ENGINEERING, vol. lxi., 
page 565.) It has two cylinders, the diameter bein; 
2.95 in., and the length of stroke 5.5 in. It is fit 
with four variable gears, the fastest of which gives a 
speed of 25 miles an hour. The motor runs at 690 
revolutions per minute, Power is transmitted from 
the shaft by a pitched chain travelling over toothed 
wheels, which are attached to the rear axle. It is 
fitted with two powerful brakes, one direct on to 
the wheels, which are rubber-tyred, while the other 
brake acts on a drum on the axle, and is applied by 
a pedal from the driver’s seat. This is the same 
machine that won the recent Paris to Marseilles race, 
and was steered by the same driver, M. Merchel, who 
kept his carriage under perfect control, A cyclist, 
to help himself along, taking hold of the mudguard of 
this carriage while in motion, came to grief by collid- 
ing with the wheels of the car. He was brought heavily 
to the ground, but fortunately was not hurt. M. Mer- 
chel took but little notice of the steep descent of Hand 
Cross Hill, which is marked ‘‘ Dangerous to cyclists,” 
handling his carriage magnificently, and rushing down 
without a swerve at a speed not less than 20 miles an 
hour. It may be stated here that this vehicle, leaving 
Reigate at 1.50, ran the first mile in 44 minutes, the 
second in 3 minutes 20 seconds, the third in 4} 
minutes, the fourth in 4 minutes, the fifth in 4 minutes 
40 seconds, Crawley, 9 miles beyond Reigate, was 
reached in 45 minutes ; Bolney at 3.6; Piecombe at 
3.53. M. Merchel’s—the fifth car to arrive—reached 
the Métropole, at Brighton, having taken 4 hours 
53 minutes, including stoppages. 

We have here chiefly confined ourselves to the inci- 
dents of the run which came under our own observa- 
tion. The following Table (taken from the Times) 
gives the names of the more successful competitors 
and the times occupied on the journey, which was 52 
miles in length over a hilly course: 




















No. Average 
of Name of Carriage. — Speed per| Order. 
Car. ie Hour. 
arrived at 
h. m. 8. 
35 |Bollée tandem motor tricycle ..| 2 30 35) 20.73 1 
37 +. e RS +} 2 45 20) 18.87 2 
48 |Panhard omnibus.. -|3 46 10) 13.8 3 
1 |Mr. Lawson’s phaeton .. | 4 62 30] 10.67 4 
3 |Panhard and Levassor .. 4 53 15) 10.64 5 
22 | Britannic bath chair -| 4 67 10) 10,50 6 
5 |Daimler phaeton .. | 4 57 26) 10.49 7 
$3 | Pennington tricycle 16 2 | 10,88 8 
15 |Bersey landau.. pe - 5 4 40) 10,24 9 
8 |Panhard wagonette ° -- 6 7 13) 10,16 10 
24 |Anglo-French phaeton .. «| 5 14 45 9.91 il 
12 |Daimler dogcart .. ° --| 5 27 13 9.53 12 
17 |Bersey hansom +] 5 41 30 9.14 13 











POLLUTION OF THE RIVER TRENT. 
To THE EpIToR OF ENGINEERING, 

Srr,—The paragraph in the last issue of ENGINEERING 
referring to the above, being a very much conden 
report from a local newspaper, is misleading, and casts a 
slur upon the sewage system of Nottingham, 

The body referred to with the somewhat high-sounding 
title of the River Trent Pollution Committee, met at a 
public house, when about half-a-dozen fishermen were 
present, and a number of resolutions were id. 

Tb is not a fact that crude sewage is discharged into the 
tiver at the sewage farm, which is six miles from the 
borough. In times, however, of heavy rainfall, as in 
other towns, storm waters are discharged direct into the 
river. Ido not know of any town where storm waters 
are dealt with, whether the system of sewage purification 
be by irrigation on land or by chemical precipitation. 

Some of the fish which were alleged to have been 
poisoned by sewage were examined by a veterinary sur- 
geon and a local analyst, who both certified that the fish 

been poisoned by chioride of lime or carbolic acid ; 
neither of these materials are used at the sewage farm as 
disinfectants, nor are they used in the water-carts in hot 
weather, on account of their poisonous nature, 

Locally it is well understood that the fish were either 





poisoned by poachers, who are well known to use both the 
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materials mentioned above, or by the effiuent lime from 
one of the large manufactories on the banks of the river. 
As regards the suggestion that a “‘ first receiver of 
storm water should be constructed, so as to deprive such 
water of its rankest irritants,” this is too ridiculous ; the 
term “‘ receiver ” is used as though some iron or earthen- 
ware tank or “receiver” would suffice; what kind of 
‘*receiver ” would be required to contain the storm waters 
from a district having an area of 10,000 acres, largely 
built over, given a rainfall of ? in. in 30 minutes, and the 
gradients of many streets on the sides of the valleys of 
the watersheds being from 1 in 20 to as steep as 1 in 7? 
Ratepayers complain now of the rates in some of the 
large towns, but if corporations are to be bound to con- 
struct reservoirs for storm waters, and supply the same 
with pumping plant to empty them, it will be a sad 
time for ratepayers ; there is no town in the world, how- 
ever wealthy, which could bear this heavy —- 
IV1S. 





NORTH ATLANTIC SHIP ROUTE LIGHTS. 
To THE EpiTok oF ENGINEEBING. 

Srr,—Mr. Moore has apparently entirely misunder- 
stood the system of warning vessels of their meg to 
land by submarine wires. $ a0 not propose to have light- 
ships moored at prominent and frequented parts in 20 to 
40 fathoms. WhatI did explain was that a submarine 
cable should be laid along a stretch of dangerous coast, 
and a few miles off it, and that whenever a steamer passed 
over it the electric currents in the cable would ring a bell 
on the steamer, and thus acquaint her captain of her 
position. I trust other readers have nob misunderstood 
me as Mr. Moore has done. 

Yours faithfully, 
Cuar.es A. STEVENSON. 

Northern Lighthouse Board, 84, George-street, 

Edinburgh, November 17, 1896. 


THE MUNRO BOILER. 
To THE EprTorR OF ENGINEERING. 

Srr,—One point has escaped your notice in the descrip- 
tion of the Munro boiler in your last issue. 

The combustion chamber over the brick arch in the fur- 
nace is meant to act as a second furnace, so to speak, due 
to its becoming red-hot and igniting the waste gases. 
There is asmall door shown on the front of the boiler to 
admit of oxygen to assist to bring this about. From this 
I maintain that the area of the tubes between this chamber 
and the furnace does not require to be anything like the 
area in an ordinary multitubular boiler. This, of course, 
will be found out to a nicety when tried. 

As to the circulation, I think there will be plenty of 
room. It has been found that certain tubes diagonally 
arranged do not give the satisfaction of tubes arranged in 
square section, and this also was found to be in a measure 
due to the steam bubbles forming slowly in them, and 
thus exposing the tubes to dry surface. 

In the Munro case the circulation bsing so rapid and 
generated from the very bottom tubes—these bottom 
bubbles carrying all other bubbles before them in their 
path—does not allow the fire time to effect any injury of 
this sorb. 

The mere fact of doing away with the brick arch in the 
marine type, which is the Munro boiler proper, and adopt- 
ing the firebox system, as in locomotives, is not in my 
idea an improvement, as you suggest, though to many it 
oan { on the surface appear so, and no doubt will act as 
well. 

By inserting this in your forthcoming issue you will 


oblige 
H. M. WItson. 
Side, Newcastle-on-Tyne, November 18, 1806. 








LAUNCHES AND TRIAL TRIPS. 

Messrs. JOHN Scorr AND Co., Kinghorn, launched on 
the 5th inst. the steel screw steamer Tetuan, built to the 
order of the Mersey Steamship Company (Messrs. Leach, 
Harrison, and Forwood, managers). The dimensions are : 
235 ft. by 33 ft. by 25 ft. to awning deck. The vessel im- 
mediately left for her trial trip. She will be employed in 
the London and Madeira trade. 





Messrs. C. S. Swan and Hunter, Limited, Wallsend- 
on-Tyne, launched on she 7th inst., for Messrs. Elder, 
Dempster, and Co., of Liverpool, for cargo and cattle 
trade from America to European ports, a steamer called 
the Milwaukee, 484 ft. long over all, 470 ft. between per- 
pendiculars, 56 ft. beam, and 42 ft. 3 in. depth moulded 
to the awning deck. She is built to the highest class at 
Lloyd’s on their three-deck rules, with scantlings in many 
instances considerably above the rule requirements, so 
as tostand heavy Atlantic weather. *T'ween-decks there 
is fitted a complete outfit of cattle stalls, water service, 
&c. For rapidly handling the enormous cargoes which 
will be carried in the steamei’,, a large number of hatches, 
with 12 powerful steam winches and side derricks, are 
supplied. The deadweight 2argo will be 11,500 tons, 
whilst the measurement cargo which can be carried will 
amount to over 18,000 tons, in addition to about 700 tons 
of permanent bunker capacity. The propelling machinery 
is being built by the North-Eastern Marine Engineering 
Company, Limited, of Wallsend, and consists of a set of 
triple-expansion engines, with cylinders 28 in., 46 in., 
and 75 in. in diameter by 54 in. stroke, with three large 
boilers — with steam at 180 lb. pressure, and fitted 
with Howden’s system of forced draught. The propeller 
blades are of manganese-bronze. 


Messrs, James and George Thomson, Limited, Clyde- 





bank, launched on the 7th inst. a large twin-screw steam 


yacht named the Mayflower. She has been built to the 
order of Mr. Ogden Goelet, of New York, from designs by 
Mr. G. L. Watson, and is one of the pleasure 
yachts ever built for a private owner. er principal 
dimensions are: Length between perpendiculars, 275 fo. ; 
over figure-head and taffrail, 320 ft.; breadth moulded, 
36 ft. Gin.; and depth, 21 ft. Her gross tonnage is 
about 1800 tons. The yacht will, of course, be lighted 
throughout by electricity, for which purpose there 
is a battery of accumulators, besides duplicate electrical 
machinery ; two powerful search-lights will also be fitted. 
Refrigerating machinery on the Kilbourn system is also 
fitted, with large refrigerating chambers adjoining, The 
vessel has a most graceful appearance, and will be rigged 
as a two-masted schooner. She will be manned by a 
crew of about 80, under the command of Captain Jones. 
Her y any a 2 is of the inverted triple-expansion type, 
with two double-ended return-tube boilers, which wi 

give her a high rate of speed. 


Messrs. William Denny and Brothers, Dumbarton, 
launched on the 7th inst. the s.s. Connemara. The vessel 
is a twin-screw, and is intended for the London and 
North-Western Railway service from Holyhead to Green- 
ore. In many respects she is similar to the Rosatrevor, 
already built by Messrs, Denny for the same service, aud 
is intended to further develop the trade between these 

rts. She is 280 ft. long on the water-line, 35 ft. moulded 

readth, and 15 ft. moulded depth to the main deck. She 
has very fine lines, one peculiarity being the manner ia 
which the lines of the ship are carried right out to the 
back of the rudder. The shafts for the twin screws are 
inclosed in webs built out from the side of the ship, the 
ends of the shafts being supported by a ‘‘spectacle 
frame.” She has also large bilge keels to minimize roll- 
ing. Large accommodation is provided for both saloon 
and steerage passengers. The vessel will be fitted with 
triple-expansion engines and high-pressure boilers by 
Messrs. Denny and Co., engineers, Dumbarton. She is 
fitted throughout with electric light, and she has also a 
complete system of mechanical ventilation driven by 
electric fans. She has very large accommodation for 
carrying cattle, which is becoming an important feature 
in the Greenore trade. 








The Grangemouth Dockyard Company, Grangemouth, 
launched on the 7th inst. a steel screw steamer named 
Beraudan, to carry petroleum in bulk. The dimensions 
of the vessel are 160 fo. by 24 ft. by 10 ft. 6 in. She has 
been built under Lloyd’s special survey for their 100 A 1 
class, and also to Dutch Government rules, and she is to 
carry 400 tons of petrolenm in eight tanks. The vessel is 
fitted with powerful Worthington pumps, capable of 
loading and discharging the vessel in five or six hours, and 
the engines are being supplied by Messrs. Shanks, Mor- 
rice, and Co., Pollokshaws. 





Ono Wednesday, the 11th inst , the s.s. Trunkby, the 
first of what are known as Ropner’s patent “* Trunk” 
vessels, was taken from Stockton to sea for her trial trip. 
We shall illustrate this vessel shortly. The dimensions 
of the Trunkby are 300 ft. by 45 ft. by 22 ft. 2 in. 
moulded. Her engines are by Messrs. Blair and Co., 
Limited, and worked smoothly on the trial trip, giving 
an average speed of 12 knots with 74 revolutions, and 
10 krots with 62 revolutions. 





The Virago, torpedo-boat destroyer, built by Messrs, 
Laird Brothers, Birkenhead, whose preliminary trials we 
published last week, made a successful and satisfactory 
official full-power coal consumption trial on the Clyde, on 
the 12th inst., in the presence of the Admiralty represen- 
tatives, the mean speed obtained on the mile being 30.17 
knots and 30.07 knots for the three hours’ continuous 
steaming on the 12th inst. The coal consumption was 
2.42 lb. per indicated horse-power per hour. We give the 
individual runs as follows : 


= Time on Mile. Speed. 


x min, sec, knots 
1st mile ... 210 1 59 30.12 
2od ,, 210 1 58 30.38 
Sed ,, 205 , ee I 29.75 
4th ,, 205 1 584 30.38 
5th ,, 210 1 594 30.12 
6th ,, 210 1 658 30.51 


The indicated power was somewhat over 6000 for the 
three hours. Messrs. Welch and Ball represented the con- 
structive branch at the Admiralty, Mr. A. R, Emdin the 
engineering branch. Mr. Lemon, resident engineer, over- 
seer at Birkenhead, was also present, and the Devonport 
dockyard and reserve were represented by Messrs. 
Gregory and Bath, and Mr. T. Pounds, the chief engi- 
neer of the vessel. Mr. R. Ratsey Bevis and Mr. J. W. 
P. Laird represented the contractors, Mr. William Laird 
being aw prevented from attending at the last 
momen 





The second-class cruiser Juno, built and engined by the 
Naval Constructiou and Armaments Company, Limited, 
of Barrow-in-Furness, has completed her official steaming 
trials with most satisfactory results, On a 30 hours’ coal 
consumption trial at half full power (4800 indicated 
horse-power), the result was 1.64 lb. per indicated horse- | 
power per hour. The results of the natural-draught trial | 
were as follows: Revolutions—starboard, 140 ; port, 139; | 
power—starboard, 4100 indicated horse-power; port, 














siderably more than 400 above her contract power. The 
mean indicated for the four hours was 9771, and mean 
speed by measured distance 20.75 knots, this being con. 
siderably in advance of that obtained by her sister ship 
the Talbot, which was built at Devonport, and is now 
stationed on the West Indies. The machinery worked 
with perfect ease and smoothness throughout, with an 
entire absence of the vibration generally so noticeable at 
this high speed in ships of this class. @ mean revolu- 
tions were : Starboard, 149.3 ;"port, 149.3 ; vacuum, 26 in, 
26.6in. ; boiler pressure, 154 lb.; pressure in engine-room’ 
151 lb.; air pressure, .92 in.; the draught forward. 
19 ft. 1lin. ; aft, 21 ft. 7 in., being full load draught. The 
result must be eminently satisfactory, both to the Admi- 
ralty and to the contractors, the Naval Construction and 
Armaments Company, Barrow-in- Furness, who have built 
both the ship and engines. The Admiralty were repre. 


ll | sented at the trial by Mr. Marrack, the Dockyard by Mr. 


R. Andrews, and the contractors by Mr. James McKecknie, 
The chief inspector of machinery, Mr. Finch, and Staff- 
Engineer White were also present. We illustrated and 
fully described the Juno’s machinery recently (see vol, lxi., 
pages 776 and 831). 





The official trial of the Argentine armoured torpedo- 
boat destroyer Corrientes (built by Yarrow and Co.) 
took place on November 18, 1896, in the presence of Cap- 
tain Diaz, chief of the Commission, Mr. Tt W. R. Hughes, 
engineer to the Government, and Lieutenant Barbara, 
The following are the particulars of the draught: Aft, 
4 fo. llin.; forward, 3 ft. 11 in.; mean, 4 ft. 5in. The 
load was 35 tons, and there were 56 persons on board. 
The boat left Gravesend at 10.7 and returned at 3.35. 
At starting the coal on board was 22 tons, and the total 
burnt in 3 hours was 10 tons 13 cwt. The automatic feed 
worked perfectly. The following Table gives the results : 





| the tah | 














| |z. as is | A 
<4 } | 
= | s. £3 3 3 é 
A | sie | . | 2 
es vo oe r=] | a oe 
Sg |gs Bs| 8 lefie lvl a 
ao 
Bj) $s |83'88) 9 4/38 2 8) 
B | im ja | a | > |d\a BH | a a 
h. m.| Ib. | Ib.| Ib. | in. | ip. | b, m. 
it 4) 1573 | 67 | 11 | 25 | 13 | 879, 2 12/27.972 
11 14 150 | 67 | 103) 254  @| 875 2 927.908 
11 26) 1524 | 69 104 25 1 | 876 2 1027.62 } 4. 5.4 
1L 37/148 | 6 | 9%) 25 | 1}| 364) 2 1526.666 [°" 
11 48| 160 | 63}' 10 | 24 | 24! 367 2 1027.692 
ll 56 | 150 | 67 103) 244 1g | 872 2 15 26.666 


The mean revolutions on the miles were 372, and the 
mean speed on miles was 27.359. The three hours’ trial 
commenced at 10 hours 33 minutes, and on arrival at the 
Maplins, 6 miles were run as above. During the three 
hours the average steam pressure was 151 lb., and the 
engines made 67,090 revolutions, equal to 372.7 per minute; 
average speed, 27.410 knots. The boilers and engines 
worked perfectly. This is the fourth torpedo-boat de- 
stroyer constructed for the Argentine Government by 
Messrs. Yarrow and Co. within 12 months from the date 
of laying the keel of the first one, 





Pucet SounD.—The United States Navy Department 
has finally accepted a naval dry dock at Puget Sound, 
and has made the contractor the last payment. The 
American Government has now facilities for docking the 
largest vessels on the Pacific coast at any time of the 
year. 





PERSONAL AND TRADE Norss.—We understand that 
Mr. Worby-Beaumont, M., Inst. C.E., who has for some 
years been identified with the joint editorship of The 
Engineer, resigned his editorial position some time since 
in order that he might hereafter devote himself entirely to 
his consulting engineerin a at his offices in the Outer 
Temple, 222, Strand.—The British Admiralty have com- 
menced to fit refrigerating machines supplied by Messrs. 
J. and E. Hall, Limited, of Dartford, on both cruisers 
and ironclads. The Renown has already been supplied, 
whilst orders for the Ocean, Calypso, and Glory are in 
hand. The French, Russian, Dutch, and Chilian autho- 
rities are acting in a similar way.— Messrs. Cowans, 
Sheldon, and Co., Limited, are building for the Admiralty 
a 100-ton sheer-legs for the Devonport Dockyard. The 
sheers are of the usual type, fone will be worked by 
steam, the back leg is to be 202 ft. long, and the front 
165 ft. long each. An overhang of 55 ft. clear of the 
quay wall is to be provided for.—Messrs. the Joseph 

ixon Crucible Company, of Jersey City, N.J., have 
issued a circular showing the results obtained in lubri- 
cated bearings with their specially poet graphite as 
compared with lard and machinery oils. The experiments 
in question gave the following comparative results : 


Lubricator. Coeffi cient of Fricticn 
Mini- Maxi- fean, 
mum, mum. 
Lard oil (heavy macbi- 
nery) ... ao ao 25 11 
Oil mineral (heavy ma- 
Prone A hide ( = ll 19 143 
and graphite (equa’ 
~anaaa” wa sg sss 15 .07 


4173 indicated horse-power; together, 8273; vacuum—| They quote a statement of Professor Thurston to the 
starboard, 26 in. ; port, 27 in. ‘The speed, as ascertained | effect that when 15 cent. by weight of graphite was 
when running over a measured course, was 18.9 knots. | added to the best quality 

On the four hours’ forced-draught run she attained a| would run nearly 
maximum indicated horse-power of over 10,000, or con-: was omitted, 


of lubricating grease, the bearings 
six times as long as when the graphite 
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RULE FOR HYDRAULIC CALCULATION. 
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We illustrate on this page a special form of slide 
rule for performing the hydraulic calculations re- 
quired in sewerage work, designed by Mr. A. S. 
Crane, of Brooklyn, and now being introduced into 
this country by Mr. A. Wollheim, A.M.I.C.E., of 
Leadenhall House, E.C. In general we are not advo- 
cates of special rules, which too often require to be con- 
stantly in service if the user is to avoid mistakes as to 
decimal points, &c., but the present instrument seems 
to be free from these objections, the setting being per- 
fectly simple, whilst the answer is given in plain 
figures. One side of the rule is arranged to give the 
flow in brick sewers, whilst pipe sewers are pro- 
vided for on the other side. The actual instrument 
is about 18 in. long, and in making the reduction for 
the purpose of our illustrations, it has been neces- 
sary to omit many of the graduations. Referring 
to Fig. 1, it will be seen that the slopes are shown 
on the lowest scale of the rule. Above this on 
the slide are different sizes of round brick and other 
sewers. The upper scale on the slide contains an 
arrow, against which the discharge is read on the upper 
scale of the rule when the sewer is flowing full, whilst 
ifrunning only partly full, the discharge is read oppo- 
site the proper fraction engraved on the upper scale 
of the slide. Thus, as set in the figure, it will be 
seen that a 60-in. sewer laid at a slope of 1 in 100 
will discharge 266 cubic feet per second when running 
full. Running two-thirds full, the discharge will 
be 200 cubic feet per second, and half full, 133 cubic 
feet per second. The graduation of the rule is based 
on Kutter’s formula (see page 632), and the above 
readings correspond to a coefficient of roughness x = 
.013. Should, however, the sewer be old, it is advis- 
able to apply a higher coefficient. To facilitate this, 
two lines have been engraved for each size of sewer, 
the pair being connected by a sloping line, as shown 
in Fig. 3. The longer of these lines corresponds to a 
coefficient » = .013, and the shorter to » = .015. 
Thus if, in the example treated above, it were 
desirable to use the higher coefficient, the slide 
would be moved until the short line correspond- 
ing to the 60-in. sewer came opposite the slope 
of 1 in 100, when the discharge could be read off 
as before, being then about 226 cubic feet per minute 
in place of the 266 cubic feet previously obtained. 
The 24in. by 36in. and similar graduations shown 
on the slide, refer to egg-shaped sewers running two- 
thirds full, the coefficient of roughness being taken as 
n = .013. The graduations for the pipe sewers, shown 
in Fig. 2, are arranged in a precisely similar fashion. 
As set, the rule shows that a 6-in. sewer laid at a slope 
of 1 in 20 will discharge 1.08 cubic feet per second 
running full, the coefficient being n = .013. A second 
coefficient x = .012 is given by the shorter line, as 
shown in Fig. 4. Any intermediate sizes of pipes, or 
of the coefficients of roughness, can easily be added by 
the user if desired. To the left of figure the rule and 
slide are graduated to give the rainfall discharge from 
a given area by McMath’s formula, The acreage is 
shown in the lower graduation, with the slope on the 
slide immediately above it. The fraction running off 
is provided for on the upper scale of the slide, against 
which the total discharge in cubic feet per second is 
shown by the upper graduation of the rule. As set, the 
flow from 100 acres with a slope of 1 in 1000, and 
with no absorption, is shown to be 40 cubic feet per 
second, the rainfall being assumed at 1 in. per hour. 
With a smaller rainfall the discharge will be corre- 
epondingly less, 





‘ WILLARD’S LAUNCH ENGINES. 

WE annex an illustration of a compact form of 
naphtha launch engine, which has been introduced suc- 
cessfully by Messrs. Charles P. Willard and Co., of 
Chicago. The chief advantage claimed for it is in the 
orm of generator employed, in which the naphtha is 
converted into gas by utilising the heat from the 
exhaust, 

Bn starting, no fire is used to heat the generator, 
: ich is provided with a vaporising arrangement, that 
yo ape the engine with the gas used in starting. 

\fter running a few minutes, the generator is suff 
ccnp 4 heated to produce a generated gas, which takes 
© place of the vaporised gas. The gases are admitted 


to the cylinder through an ordinary throttle-valve, and 





by means of this, the speed can be varied at will, owing 
to the uniform quality of the gas, and the ability to 
successfully fire a very small charge under low com- 
pression with the aid of an electric igniting device, 
which is a combination circuit opener, closer, and 
sparker, and is so constructed as to permit the spark 
to be fired at any point of the stroke. The electric 
circuit is held open about nine-tenths of the time when 
running, but this, too, can be adjusted as desired. The 
engine can be run in either direction, and in skilful 
hands the best method of reversing is by means of the 
electric switch. All that need be done is to cut out 
the electric switch, and the engine immediately slows 
down ; when the picton is just reaching the point of 
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highest compression, which can readily be seen from 
the reduction in speed, the switch is closed, and the 
engine starts in the opposite direction. This result is 
accomplished by the firing of the charge before the 
end of the stroke, thus causing the crank to be pro- 
— in the opposite direction to that in which it has 

een running. There is in addition a reversing device, 
which is operated by a lever. This engine is made in 
three sizes, of 2, 4, and 6 horse-power, the weight 
being 300 1b., 5001b., and 700 lb. respectively; the 
normal speed is 300 revolutions per minute, but this 
may be increased to 500 revolutions. 





INDUSTRIAL NOTES. 

THE state of employment generally, as indicated by 
the general summary of the Labour Department of the 
Board of Trade, is most favourable. e returns show 
a diminished percentage of unemployed, and this quite 
irrespective of the increased activity in the shipbuild- 
ing trades, the full effect of which has scarcely yet 
been felt, thongh it is already being felt. Speaking 
generally, employment has been better in the coal, 
iron et steel, and all cognate industries, but a decline 
is perceptible in the cotton trades. The labour 
market has not been disturbed by any serious new 
disputes, but the cab dispute now pending, and one or 
two others, may be deemed to be somewhat important, 
if not exactly serious. In the 111 trade unions re- 
porting, with an aggregate of 437,371 members, the 
total out of work was 14,582, or 3.3 per cent., as com- 
pared with 3.6 per cent. at the end of the previous 
month, and 4.9 per cent. at the same date last year, 








when only 88 unions, with 395,991 members, sent in 
returns. The chart line shows a great difference in the 
percentage of the present year, as compared with last 
ear, and the line is still in a downward direction, 
eing again nearly on the lowest level of the present 
year. The percentage is, of course, affected by dis- 
utes ; without these the unemployed would have been 
ewer. The proportions of the total work out as 
follows: In 8] unions, with a total of 301,015 members, 
the proportion of unemployed was under 3 per cent. ; 
in 13 other unions, with 55,282 members, between 3 
and 5percent. In 17 unions, with 81,054 members, 
the total out of work was over 5 per cent of the total. 
These are large figures, but in one or two cases the 
returns include unions which represent declining in- 
dustries. The aggregate, 3.3 per cent. of unemployed, 
includes the aged, that is, those on the wrong side of 
50, and the unskilled, or less skilled. The latter fact 
should act as a stimulus to the younger men to acquire 
all the skill possible at the handicraft by which they 
get their living. 





Employment in the coal industries was better than 
in the previous month, and the average time worked 
was longer. At pits employing 408,997 persons the 
average time worked was 5.02 days per week in the 
entire month, as compared with 4.89 in the month 

revious, or nearly the same as during the same month 
ast year. In Durham and Northumberland the un- 
employed was 1.6 per cent. of the total membership, a 
proportion by no means large, when we remember that 
nearly the whole of the miners are connected with the 
two unions in those counties. The percentage is a 
trifle higher than last month, but lower than at the 
same date last year. In the ironstone industry em- 
ployment continued good. At 132 mines and open 
workings making returns, the 16,519 persons employed 
worked on an average 5.73 days per week during the 
whole month, as compared with 5.79 in the month 
previous, and 5.59 in the same month last year. But 
the total number employed was about 44 per cent. 
more than a year ago, which is significant. 

Inthe pig-iron industry there was but little change, 
but employment was better than last year at the 
same period. The ironmasters making returns had 
345 furnaces in blast, employing 22,325 persons ; being 
18 more furnaces in blast, and employing 1404 more 
workpeople than a year ago. But there was one fur- 
nace less at work than last month, and fewer men by 85 
employed than a month ago. At the steel works em- 
ployment was about the same as during the previous 
month. At the 127 works making returns, 36,178 
persons were employed, or only one more than last 
month, but nearly 6000 more than a year ago. At the 
puddling furnaces and rolling mills the situation is 
unchanged, there being very little difference between 
last month and a year ago. At the 89 works 
reporting, the number employed was 17,755; last 
month 17,781 ; and at the same date last year, 17,576. 
In the tinplate industry employment was better than 
last month. At the 88 works reporting, 52 were 
giving full employment, or seven more than in the 
previous month ; there were also 322 mills at work, 
or 16 more than a month ago. But this does not 
cover the latest phase, as since the date of the returns 
there have been stoppages owing to disputes. 





Employment in the engineering and kindred trades 
shows a further improvement. The general average of 
unemployed union members was 2.3 per cent., as com- 
pared with 2.8 per cent. in the previous month. At the 
same date last year the average was 5.7 percent. In 
some branches the average is very much lower, but 
over the whole the percentage is not such as to cause 
any feeling of uneasiness; for those in dispute are 
usually included. In the shipbuilding trades the per- 
centage of unemployed is still very high—9.5 per cent,, 
the same as last month. But at the same date last 

ear the proportion was 12.0 per cent. The outlook 
as, however, improved, so that we may anticipate 
more favourable returns. 

The building trades continue to be exceptionally 
well employed. The percentage of unemployed was 
only 0.9 per cent., as compared with 1.3 per cent. in 
the previous month, and 1.9 per cent. last year at the 
same date. The furnishing and woodworking indus- 
tries are also prosperous, with 1.7 per cent. out of 
work, compared with 1.2 last month, and 1.9 last year. 





The printing and bookbinding trades continue to 
improve, with only 3.4 per cent. unemployed, as com- 
pared with 5 per cent. a month ago. The paper trades 
show the same proportion as a month ago, namely, 2.8 
per cent. The glass trades are still very slack, with 
13.1 per cent, out of work. 

The leather trades have improved slightly, from 3.9 
to 3.1 percent. outof work. Thereis ake an improve- 
ment in the boot and shoetrades. The clothing trades 
— in London and Glasgow, but not so good in 
Leeds and some other centres. 

In the textile trades, the cotton-spinning branches 
are moderate, but the weaving show a further decline. 
The woollen trades are fairly active; the worsted 
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trades have improved; and in the hosiery branches 
there is activity in some, but slackness in others. 
The women workers in the textile trades are not so 
well employed, only 77 per cent. on full time. 

At the docks, wharves, and riversides the labourers 
on the whole have been well employed. At the Port 
of London 15,767 were employed, as against 13,797 
last month, and 14,870 last year at the same date. ‘ 
the agricultural districts labourers have been fairly 
well employed, and in some districts there has been 
recently a demand for labour. On the whole, the 
reports generally of all industries are encouraging. 

The total number of fresh disputes recorded was 
only 55, involving about 11,000 workpeople. In the 
previous month there were 51, affecting about 9000 
workpeople. At the same date last year 77 disputes, 
affecting 18,000 workpeople. Of the total last month, 
15 were in the engineering and shipbuilding trades, 
eight in the building trades, eight in the mining and 
quarrying industries, eight in the textile trades, five 
in the metal miscellaneous trades, three in the clothing 
trades, two in the seafaring branches, and six in all 
other trades. Settlements were effected in 55 disputes, 
old and new, involving about 15,000 workers. In 21 
cases, affecting 4700, the final issue was in favour of 
the workmen; in 17 cases, involving 3100, in favour of 
employers ; in 10 cases, involving about 1000, there 
was a compromise. The results in other cases cannot 
be given. In this official list of disputes it is evident 
that many which are dealt with by joint committees 
are not included, especially in the textile and iron and 
steel industries. 

The changes in the rates of wages affected about 
12,000 workpeople, of whom 11,800 received advances 
in wages, averaging on the whole about Is. 7d. per 
head per week. Only 167 workpeople are reported to 
have sustained a decrease in wages inthe month. The 
increases include about 9000 workers in the engineer- 
ing and shipbuilding industries. Changes affecting 
10,800 workpeople were effected without a strike, by 
negotiation and mutual arrangement. In cases in- 
volving 900 workpeople the dispute ended in a strike, 
mostly of short duration, one change being by a wages 
board. In Norfolk the wages of agricultural labourers 
were advanced ls. per week. The changes in the 
hours of labour affected 3823 workpeople, of whom 
3623 had them shortened on the average by 2 77 hours 
per week, and 200 had them increased by two hours 
per week. The result in the aggregate was a toler- 
able advance for labour, being 1s. 7d. per week in 
wages, and 2.77 hours decrease in the hours of work- 
ing. The result may not satisfy the more ardent of 
the workers, but for one month’s record the issue may 
be regarded as very favourable to the working classes. 

Generally speaking, the engineering trades through- 
out the kingdom continue in a state of prosperity, 
judged by the reports of the unions, wherein it 
is shown that the total number of unemployed has 
still further decreased. The Amalgamated Society 
can now boast of 86,181 members, of whom only 
2246 were on donation benefit, 1883 on the sick 
list, and 2887 on superannuation allowance. Thus 
the total in receipt of benefit was 6945, costing nearly 
3018/. The three levies submitted to the vote were 
carried by large majorities, namely, 6d. for the con- 
tingent fund, 6d. for the benevolent fund, and 3d. for 
the Brussels carpenters’ and joiners’ strike. Surprise 
is expressed that the proportion out of employment 
continues so high, the average being about 2.9 per 
cent. for the 11 months of the year, when trade 
generally is so good, It is pointed out that the 
proportion in some former years was lower, as, for 
example, in 1882 only 1.8 per cent., in 1889 only 1.9 
per cent., and in 1890 only 1.6 per cent. Yet the 
activity in the engineering branches at this time is 
greater, generally speaking, than in either of the 
years mentioned. It is thought that members do not 
do their full duty in looking after jobs for those out 
of work, as is expected of every unionist. Wages 
movements continue to be in the air. There is a 
spirit of unrest in some districts. Some of the districts 
where advances have been secured are going in for a 
second advance. Burnley, which took the lead for a 
first advance, has just secured a second of 2s, per 
week. In Derby the men have been successful, and 
also Bradford, for a like advance. At Shipley and 
Keighley the men are still out, as they are also at 
Dowlais. At Leeds only one shop stands out. In 
one case a strike against a labourer was settled after 
three days’ stoppage. At Hull the strike still con- 
tinues, after 12 weeks’ struggle. In London, at one 
of the old firms, the men are out, ‘‘free labour” 
being tried as a substitute. At Preston there is also 
a dispute, but it appears that the steam engine makers 
refuse to go out on strike, though in general the two 
societies act together. 





The report of the Ironfounders shows very little 
change in the actual number of the unemployed, only 
one increase, but the number on dispute benefit in- 
creased by 264. The total number on the funds was 





2034, as compared with 1758 last month, or an increase 
of 276. Of the total, 482 were on donation, 409 on 
sick, and 764 on superannuation benefit; there were 
also 88 on travel, &c., and 291 on dispute benefit. The 
total cost of all the benefits was 769/. 7s. 6d., or 114d. 
per member, per week. The total number of members 
was 16,153, or an increase of 1143 during the year. The 


In| total fands have reached the very respectable figure of 


44,684/. An examination of the table as to the state 
of trade shows a better condition of things than last 
month. In 69 places, with 7548 members, trade was 
very good ; in 35 places, with 5869 members, trade 
was good. In all, trade was from very good to dull 
in 121 places, with 15,896 members, compared with 
116 places and 15,333 last month. Only in two 
places, with 257 members, was trade from very 
slack to bad. Last month there were five such places, 
with 708 members. This analysis is encouraging from 
all points of view. The wages movement has been 
pretty general, and in most instances favourable. The 
cost of disputes in the month was about 1000/., but in 
the metropolis, Manchester, Salford, Sheffield, and 
Preston the men gained all round. In quite a number 
of places 2s. per week advance has been conceded, in 
several without a strike ; in other places the advance 
has been 1s, per week, in Sheffield one hour reduction 
in hours of labour. In four other towns the movement 
for higher wages is in progress. 





The condition of the engineering trades throughout 
Lancashire is most encouraging ; not only is the im- 
provement recently reported ae | maintained, but there 
is increasing activity on every side. There is also a 
strong upward movement in prices, which have been so 
slow to move. All the engineering branches are fully 
employed, and some of the larger firms have enough 
work on hand to carry them over the next 12 or 18 
months. The outlook, therefore, is unusually good, 
for new orders still come forward with tolerable regu- 
larity. Machine tool makers are exceptionally busy, 
both on heavy and lighter work. Stationary engine 
builders, locomotive builders, and boilermakers are 
nearly as well off for work. In most cases more new 
work is being offered than the establishments can 


entertain with any chance of delivery within the time} R, 


required by customers. But the work is required, so 
that other districts will have a fair chance, not by keen 
competition at lower rates, but by time pressure, be- 
cause customers are anxious for delivery. An exami- 
nation of the returns of the Amalgamated Engineers 
shows that in the Manchester and Salford district only 
a small proportion are unemployed, and these are mostly 
fitters and turners. Not a eel brass-finisher and only 
one coppersmith is to be found in the list; and only 10 
millwrights, smiths, and patternmakers out of a total 
membership of 6293 members all told. But taking 
other societies, with an aggregate of 9599 members, 
only 180 are out of work. Including other trades with 
23,506 members, only 478 were unemployed. At most 
of the other great centres, Oldham, Bolton, Wigan, 
Burnley, Blackburn, Preston, and other districts, 
the proportion out of work is similarly small. 





In the Wolverhampton district general activity 
prevails in all branches of the iron and steel trades, 
especially as regards crude material. Best forge and 
foundry pigs of Staffordshire production are in heavy 
demand for local consumption, and contracts are 
offered in advance for next year. In finished iron 
there is a heavy demand for export purposes, especially 
for bars, hoops, galvanised sheets, and angle-iron for 
the Indian, Australian, and South American markets, 
Makers are well booked forward in most cases, and 
consequently are firm as to rates. 





In the Birmingham district the iron and steel trades 
are in a generally prosperous condition. The recent 
advance in rates is being held to firmly ; there is a 
good inguiry, and makers are too full of orders to 
entertain more for execution this year. In the engi- 
neering branches employment is good all round. 
Those — in making machinery for cycle work 
and steel tubes are working overtime. 


It is rumoured that negotiations have been opened 
for the creation of a wages board for the govern- 
ment of the wages of the dock, wharf, and riverside 
workers of the Port of London. Such a board would 
doubtless be of great service if it could be created. If 
once a conference were called to thresh out all the 
matters in connection with some scheme of this kind, 
we should at least be able to understand the exact 
differences that exist, and, perhaps, get a clue to the 
possible remedies. But the one great obstacle seems 
to be that the Dockers’ Union insist upon the button 
as a badge of membership—none to apply except 
members of the union. If an agreement could be 
effected, whereby personal freedom would be guaran- 
teed, then a wages board would be of immense service 
to all concerned. Wages and employment could be 
regulated, and foolish disputes might be avoided. 


It is rumoured that on the expiry of the wages agree- 


| ment on the Clyde, which ends on December 12, the 
| engineers will make a move for another advance 
in wages, which movement will probably extend to 
Belfast. It does not appear that the demand will be 
the same in all cases, as, for example, at Greenock the 
advance to be asked for is a farthing, at Paisley a 
halfpenny per hour, but probably before any step is 
taken except giving notice, there will be a conference 
of those concerned, and possibly some arrangement to 
stave off a strike. 





The Scotch miners have adopted a resolution to de- 
mand a substantial increase in wages, in view of the 
continued improvement in the coal trade. What the 
outcome will be it is not possible at present to Say, as 
probably the action of the National Federation will to 
some extent govern the leaders in this case. 





The Leith shipowners have resolved, in view cf 
better trade, to restore to the sailors and firemen the 
reduction made in 1895, and thus pay the old rate of 
303. per week. Possibly this resolve will influence the 
shipowners in other ports to do likewise. 





Mr. J. H. Barnes has been elected general secretary 
of the Amalgamated Engineers’ Society, in the place 
of Mr. J. Anderson. Mr. Barnes contested it once 
before, but failed. He belongs to the advanced sec. 
tion, in so far as industrial, social, and political 
matters are concerned, but he has had experience as an 
assistant in the office, and is thus qualified to interpret 
the wishes and desires of the members. Any forward 
policy must have the approval of the council, and even 
of the members in any serious case. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on No- 
vember 13, Captain Abney, President, in the chair, 
a paper on “* Some Experiments with Rintgen’s Radia- 
tion,” by Professor Threlfall and Mr. Pollock, was, in the 
absence of the authors, read by the Secretary. 

The authors describe a form of Crookes’s tube which, 
while it can be made by any one capable of the most 
elementary glass-blowing skill, gives a plentiful supply of 
6ntgen rays. The results of their experiments may be 
summed up as follows: 

1. The Réntgen radiation does not consist in the pro- 
jection of gaseous matter, or, if it does, the amount of 
such matter involved is extraordinary sma!l. 

2. The Réntgen radiation does not consist in the pro- 
jection of ether streams having a velocity above a couple 
of hundred metres per second ; this is true whether the 
radiation takes place in air or in benzene. 

3. The properties of the ether regarded as determining 
the velocity of electro-magnetic waves are not greatly 
changed (i.¢., nob at all within our experimental limits) 
by the Rintgen radiation, and this applies alike to the 
ether in air and in benzene. 

4. A selenium cell composed of platinum electrodes 
and highly purified selenium is affected = Roéntgen 
radiation to an extent which is comparable with the effect 
produced by diffused daylight. 2 

5. No permanent or temporary electromotive force is 
set up in a selenium cell by the Réntgen radiation. _ 

The authors have come to conclusion, 1, by exposing 
an exhausted tube placed in parallel with a spark gap 
so adjusted that the spark just passes over the gap rather 
than through the tube to the Réntgen radiation. They 
find that a vacuum tube in parallel with a spark gap is 
very sensitive to changes in pressure within the tube. 
Conclusions 2 and 3 were arrived at by using Michelson’s 
arrangements for the interference of two beams of light. 

Mr. Shelford Bidwell said he had made some experi- 
ments on the effect of Rintgen rays on the resistance of 
selenium, but with a negative result, although he could 
have detected a much smaller change than that found by 
the authors. It might be that this difference was due to 
the tube, for in his experiment the radiation started from 
a platinum plate within the tube, while in the authors’ 
re-arrangement the radiation starts from where the 
cathode rays strike the glass of the tube. 

Professor Silvanus Thompson said there were a number 
of points with reference to the Réntgen radiation which 
required clearing up. For instance, the suggestion tha’ 
they were vortices in the ether had not been tested. 
Again, Lafay says that if the rays are passed through a 
metal screen which is charged with electricity, then the 
rays can be deflected by a magnet. He (Professor Thomp- 
son) had not been able to repeat this experiment, neither 
had he that of Galitzine on the polarisation of the rays by 
tourmaline. The statement of Professor J. J. Thomson 
that under the influence of the radiation paraffin became 
a conductor had not been satisfactorily proved. As to 
the wave length, while some observers obtained values 
about one-tenth that of the extreme violet, another h 
obtained a value greater than that of the extreme red. 
He (the speaker) did not understand the authors’ device 
for detecting changes in the vacuum of a tube, since 
every one who has worked with Crookes’ tubes has 
found that the resistance is always greater for a spark in 
one direction than the other, and also varies with the 
battery power employed. Lenard, adopting Hertz’s ar- 
rangement, uses as anode a cylinder surrounding the 
cathode (a disc), the idea being that by using such a 
symmetrical arrangement the cathode radiation was more 
| homogeneous. It might be advisable, when seeking to 
| produce homogeneous Réntgen rays, to adopt such & 
| symmetrical arrangement. x 
The Chairman said that since no selection was made 
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i rence to the announcements which appear in the 

a it was frequently found that these an- 

ments were wrong. 

or. Bryan then read a paper by himself and Dr. Barton 
on ‘The Absorption of Electrical Waves along Wires by 
a Terminal Bridge.” The authors employ for the gene- 
ration of the oscillations, an_ arrangement of the same 
description as that used by Bjerknes, the waves being 
propagated along two parallel wires about 116 metres long. 
Tn order to measure the waves they use a small electro- 
meter with an uncharged needle. The resistances em- 
ployed to form the bridge consist of pencil marks on 
ground glass. Bridges of three resistances have been ex- 
amined, one having as nearly as may be the resistance 
necessary, according to Heaviside’s theory, to give complete 
extinction of the reflected wave; and of the others, one 
was of higher, and the other of lower resistance. In each 
case the results confirm the theory, and it is thus experi- 
mentally proved that by using a bridge of this descrip- 
tion the reflected train of waves can be completely ex- 
tinguished. f 

Mr. Blakesley asked if the authors had made “~ 

allowance for the capacity of the wires. Mr, Campbell 
asked if the resistances given wére expressed in ohme or 
in electro-magnetic units. 
“ite. Bodwell. asked if the authors had found that the 
pencil trace resistances obeyed Ohm’s law. He had found 
that it you balanced with one cell in the battery circuit, 
then on increasing the battery power to two cells, the 
resistance altered. a 

Mr. Appleyard suggested that the variation was caused 
by the contacts at the ends not being good. ; 

Mr. Campbell said the same variation occurred in the 
case of mixtures of clay and plumbago where the contacts 
were quite good. ; ; 

Mr. Carter suggested electro-plating the ends to give 
good contact. : ; 

Mr. Bryan in his reply said that they had not con- 
sidered the question of capacity, and that in their case 
they did not require to know the resistance very accu- 


rately. 2 
The Society then adjourned till November 27. 





THE TELEPHONE TRUNK LINE SYSTEM 
IN GREAT BRITAIN.* 
By Mr. J. GAVEyY. 


In the early days of the telephone, whilst various local 
systems were being developed, and before the idea of pro- 
viding trunk lines between neighbouring towns had been 
matured, the question of long-distance telephony received 
careful consideration. The pioneer experimenters at once 
found themselves face to face with the numerous troubles, 
generally ascribed to induction, which rendered speech 
impossible on single-wire circuits during the busy tele- 
graphic hours of the day, and very difficult on such 
metallic loops as could be made up from existing tele- 
graph circuits. In a paper read before the Physical Society 
on January 19, 1878, Mr. Preece described the various 
causes to which these disturbances were due, and he sug- 
gested a method of screening a single-wire circuit both 
from electrostatic and electro-magnetic induction, He 
also pointed out the true solution of the difficulty, <.e., 
the use of metallic circuits for telephonic purposes—a 
practice adopted by the Post Office from the first, and one 
that has been consistently urged as necessary if a really 
efficient telephonic service is sought. Professor Hughes 
continued the subject in his paper, read before the Institu- 
tion on March 12, 1879, in which he described the method 
of revolving the two wires of a metallic loop to obtain a 
practical balance. In a subsequent paper read before the 
British Association in 1885, Mr. Preece pointed out the 
merits of copper as a conductor, and in 1887 he enun- 
—_ the K R law in a paper read before the Royal 

ociety, 

The following are the theoretical principles involved in 
the erection of balanced telephone circuits : 

When two complete circuits, either wholly metallic or 
partly metallic and partly earth, are placed in juxtaposi- 
tion, each is subject to the following interferences on the 
establishment, the cessation, or the variation in the volume 
of a current of electricity in the other : 

1. Induced currents due to electro-magnetic induction. 

If two circuits or portions of circuits be contiguous to 
one another, then, on establishing a current in No. 1 cir- 
cuit (Fig. 1), a certain number of magnetic lines of force 
cut No. 2, and a current of brief duration is observed in 
the latter; and, disregarding direction for the present, 
Corresponding results are observed on the increase, the 
cessation, or the diminution of the current in No. 1. 

. Induced currents due to electrostatic induction. 

Electrostatic induction induces a momentary redistri- 
bution of electrification in neighbouring wires, the result 
being the passage either transversely or longitudinally 
of currents of short duration. The cessation of the 
primary current results in momentary induced currents in 
the reverse direction to the former. 

_ 3. If a single wire with an earth return be used, in addi- 
tion to the above results, leakage from the earth plates 
and stray currents from other electrical circuits, or from 
the earth itself, enter the circuit. This aspect of the 
case may, however, be disregarded at present, for in 
practice trunk circuits always consist of metallic loops. 

TE we consider the combined effects of electro-magnetic 
and electrostatic induction from a single-wire circuit with 
an earth return—first on a similar circuit, and then 
= a looped or balanced circuit—we get the results, on 
the closing or the increase of the current in the primary 
circuit, which are illustrated in Fig. 2, where the con- 
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tinuous arrow, >, shows the primary current, the 
dotted arrows, .......... >, the induced current due to 
electro-magnetic induction, and the double-barbed arrows, 
Sictemseauds >>>, that due to electrostatic induction. 

The reverse results are observed on the breaking or 
diminution of the current in the primary circuit. Ib will 
be observed that in unbalanced earthed circuits the cur- 
rent due to electro-magnetic induction is opposite to that 
in the primary on closing the latter, whilst that due to 
electrostatic induction is in the same direction as the 
electro-magnetic induction current at the battery end, 
and in the opposite direction at the far end. Thus at one 
end of such acircuit a disturbance due to some of the two 
currents is observed, whilst at the other end one due to 
the difference alone is seen. 
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In the case of the balanced circuit, if all the conditions 
for silence indicated below are realised, the result of 
electro-magnetic induction is that similar potentials are 
developed along both sides of the loop; the single-barbed 
dotted arrows (Fig. 3) showing the direction only that 
the current would flow in either branch if, owing to 
defective balance, the potential in the other were reduced. 

The electrostatic effect will depend on the condition of 
the circuit. If the brary’ or disturbing circuit be per- 
fectly insulated, and if it be disconne atthe far end, 
or if it be terminated in a condenser, and if the insula- 
tion of the secondary be extremely high, minute currents 
cross the conductor transversely so as to effect the redis- 
tribution illustrated by + and — signs in Fig. 4; no cur- 
rents in a longitudinal direction being developed. If, 
however, the disturbing or primary circuit be to earth, 
or if it consist of a neighbouring loop, minute longitu- 
dinal currents in the direction shown by the double- 
barbed arrows in Fig. 5 — circulate. _ 

The combined effects on a balanced loop with the resul- 





tant a in the centre of each wire are illustrated in 


Fig. 6. 

With open wires, however, | always takes place 
over the insulators ; hence a much larger static charge is 
accumulated than with a perfectly insulated secondary, 
the above conditions are subject to variation, and an 
actual flow of current in each arm takes the direc- 
tion of which is dependent on the distribution of the 
leakage, or the position of the resultant earths. 

The conditions which are necessary to obviate interfer- 
ence, due to the above causes, between two neighbouring 
circuits, one of them at least being a metallic loop, are 
the following. For-practical purposes each circuit which 
has great length — to its depth is considered to 
consist of two sides alone, the ends being negligible. 

1. Each of the wires of one loop should maintain 
throughout the same or an average equal distance from 
each of the wires of all neighbouring loops. 

2. The two conductors of each loop should be of the 
same material. 

3. They should have the same conductivity. 

4, Each half of thé circuit, including apparatus in 
direct circuit, should possess the same coefficient of self- 
induction. 

5. They should have similar electrostatic capacities, 

6. They should have the same degree of insulation, 
whether high or low. 

7. The resultant faults due to loss of insulation should 
be in the centre of each wire of the loop ; but if not there, 
each should occupy similar positions ab equal distances 
electrically from the extremities. 

_ The necessity for the above conditions is obvious when 
it is considered that the induction from all neighbourin 

wires causes constant variations of potential and loca 
currents to circulate along each wire, which must not 
affect the telephones at either end. Thus any difference 
in electro-magnetic inertia, resistance, or capacity between 
the two arms of a circuit will cause currents to traverse 
the terminal telephones. With a symmetrical circuit 
these two telephones occupy absolutely neutral positions 
at opposite extremities of the circuit, and, if each tele- 
phone be wound differentially, and be perfectly balanced, 
earth may be ——— at the centre of each instrument 
without creating disturbance ; whereas, if earth be applied 
at any other point in the circuit, even at the point where 
the line wire joins the telephone, the disturbance from 
neighbouring wires becomes at once marked. Again, any 
two points of equal potential in the circuit can be bridged 
without creating disturbance, which means that any 
number of telephones or indicators may be placed in 
multiple arc across the balanced wires without upsetting 
the balance. 

Conditions 1 to 5 a1e readily met, and, once attained, 
they are stable. No, 6is more difficult to insure, for the 
insulation of either arm of a loop may at any time be 
lowered by innumerable accidental causes, so that the 
most careful attention to maintenance is necessary to re- 
move this source of trouble. No. 7 is at times a source of 
considerable difficulty, especially in the case of telephone 
trunks erected on poles carrying high-speed Wheatstone 
wires, when the latter are worked with shunted condensers. 
Thus, in Fig. 7, with the resultant earths at pointe 1, 
points 2, or at other symmetrical positions, the circuit is 
silent; but with positions 3 disturbance becomes evident, 
for the currents entering at these points traverse the tele- 
phones in establishing the electrostatic redistribution. 

— the currents due to electro-magnetic induc- 
tion would be more considerable than those arising from 
electrostatic induction in a single-wire circuit with an 
earth return. Experiments made between Newport, 
Cardiff, Swansea, and Haverfordwest, between ordinary 
parallel wires, under certain conditions, gave the ratio 
between the two as 9096: 306 at the battery end, and 
9096 : 153 at the far end; and the disproportion would be 
still more marked in a loop. Notwithstanding these 
facts, it is far easier with open wires to balance magnetic 
than static disturbance, as the conditions neces to 
insure the former are more readily controlled. This is 
illustrated by a simple experiment with a high-speed 
transmitter working an ordinary ee circuit, 
attached to the same poles as a balanced loop. With the 
telegraphic circuit to earth, in the usual manner at the 
far end, and a current of 30 or 40 milliamperes, the 
balanced loop may be practically silent. Add a shunted 
condenser, or disconnect the far end of the telegraph 
circuit, and disturbance may become most marked. 
The effect is much greater than would be accounted 
for by the mere fact that in the extreme case of the far 
end being disconnected the average potential of the 
disturbing line is as a maximum doubled throughout. 
The fact is that when the primary circuit is disconnected, 
or a shunted condenser is fitted at the extremity, the rise 
and fall of potential is practically instantaneous, and the 
effect on the telephone circuit is at its maximum ; whereas 
with the conditions for simple working the electro- 
magnets of the receiving instrument cause a flattening of 


the current curve, and the rise and fall of potential is too 


slow to injuriously affect the telephone. 

The methods of construction of telephone trunk lines 
differ but slightly from those adopted in the erection of 
ordinary telegraph lines, the principal difference arising 
from the necessity for providing the balanced circuits 
referred to above. 

Taking first the simple case of two contiguous metallic 
circuits, if they be arranged so that the two arms of each 
loop are at diagonally opposite angles of a square (Fig. 8), 
then the condition No. 1 is observed, and the circuits are 
balanced for distance whether the wires are run straight 
or whether they revolve; and in a similar manner a loop 
on a horizontal arm (Fig. 9) is balanced against a single 
wire on a saddle with an earth return, so long as the 
single wire is at the apex of an isosceles triangle of which 
the loop forms the base, With this exception, to obtain 
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a balance between one loop and a second circuit external 
to it, whether metallic or with earth return, the wires of 
each loop must revolve uniformly the one round the 
other. In underground work this revolution is a uniform 
spiral, but with open work the wires simply change their 
positions regularly on each successive pole. In England 
the method adopted is almost uniform, and it consists in 
continuous changes of position, every wire being moved 
transversely at an angle of 90 deg. at each pole, so that a 
complete revolution is effected in every four spans. Other 
methods of crossing have been adopted on the Continent, 
but the above is perhaps the most simple way of achieving 
the endin view. In some cases the wires are run parallel, 
and crosses introduced at intervals to obtain an approxi- 
mate balance, 

The present practice is to erect four wires on arms 
48 in. long, divided as shown in Fig. 10, the arms being 
fixed on the poles 12 in. apart from centre to centre. 
Thus two arms provide space for four metallic circuits, 
the four wires on each side of the pole forming a section 
of a 12-in. square, the diagonal wires in these squares 
being taken up by each circuit. 

OF course, as previously pointed out, the two diagonal 
circuits in one square are perfectly balanced against one 
another, and therefore free from mutual disturbance ; but 
in dealing with a large number of telephone loops, if the 
relative average distance between each of the two wires 
of any one circuit, say, in the right-hand square and those 
of the two wires forming each circuit in the left-hand square 
be measured, it will be found, when all wires have the same 
twist, either right or left handed, that the average dis- 
tances between wires of the circuits, the diagonals of 
which are at right angles to one another, are equal, whilst 
thore that are parallel are not. If one square bas a right- 
hand and the other a left-hand twist, then the converse 
is true, viz., the circuits that are parallel at each pole are 
balanced, and those that are transverse are not. It is 
found in practice that disturbances that arise between 
neighbouring twisted circuits can be eliminated by cross- 
ing systematically. Thus, dealing with « number of 
circuits on one route, the four wires forming the 
first square may be revolved uniformly through- 
out. The next four have the A and B wires of each 
circuit crossed eight miles from the starting point, and at 
intervals of eight miles onwards. The third group have 
the first cross four miles from the former point, then the 
remainder of the crosses succeed at intervals of eight 
miles. The wires of group four are crossed throughout 
at intervals of four miles. Those of group five have the 
first cross two miles from the terminal, then the remainder 
of the crosses at four-mile intervals. Group six is crossed 
at intervals of two miles. It will be observed, on ex- 
amination of Fig. 11, which illustrates the arrangement, 
that each circuit is balanced against all the neighbouring 
ones, and by this simple method it has been found possible 
to establish a series of wires absolutely free from over- 
hearing. 

Hard-drawn copper wire is universally used for 
trunk lines. Its high conducbivity, its freedom from 
electro-magnetic inertia, its great strength, and its dura- 
bility, fit ip eminently for this class of work. The trunk 
lines erected by the Post Office vary in gauge from 
wires weighing 1001b. per mile to wires weighing as much 
as 800 lb. per mile. The use of such heavy wire as the 
latter was a subject of much controversy when the present 
policy of the Department was decided upon, but the 
results obtained have fully justified the action taken by 
Mr. Preece. There is, of course, no doubt that with over- 
head wires pure and simple, it would have been quite 
possible to speak from one end of Great Britain to the 
other with smaller wires than those actually used for the 
**backbone system,” but many critics appear to have 
overlooked the fact that this system was designed with a 
view to provide for conversation through submarine 
cables, and through city underground work between 
London, Belfast, Dublin, and the Continent on the one 
hand, and the great provincial business centres on the 
other. 

The resistances and the inductive capacity of the 
various overground wires used in practice are as follows: 


Pounds per | Resistance, Capacity) Capacity, 


Mile. | Standard Ohms. to EK. | Wire to Wire. 
100 8.782 0.0144 | 0.00864 
150 5.854 0.0147 0.00882 
200 4.391 0 0150 0.00900 
300 | 2.929 | 0.0153 | 0.00918 
400 2.195 | 0.0156 | 0.00936 
600 1.464 | 0.0158 | 0.00948 
800 1 098 0 0160 0.00960 


Io will bs observed that with the standard distances at 
which the wires of a loop are erected in this country, the 
capacity, wire to wire, is 0,6 that of the wire to earth. 

The use of underground wires for trunk lines was 
utterly impracticable so long as gutta-percha, india-rubber, 
and other kindred materials only were available for insu- 
lating purposes. The introduction of what is practically 
an air space cable by the use of paper insulation appears 
to offer the solution of a difficulty looming in the imme- 
diate future, namely, the finding of space for the 
numerous wires, both telegraphic and telephonic, which 
will be required between busy centres. Unfortunately, 
the need for two wires for each telephone circuit results 
in the rapid filling up of all aerial supports; and the 
undesirability of overcrowding poles with wires in a 
climate like ours, subject t0 snowstorm interruptions, is 
obvious, 

Hitherto, the capacity of underground insulators, which 
roughly equalled 03 of a microfarad per mile, seriously 


limited the use of subterranean concuctors. The capacity | 








to earth of paper cables has already been reduced to a 
figure varying from 0 06 to 0.08 microfarad per mile with 
small conductors weighing 201b. to 40 lb. per mile; an 
although these are not well adapted for long trunk cir- 
cuits, their use for relatively short circuits will soon 
become general. For heavier conductors, weighing 100 1b. 
or 1501b. per mile, the capacity to earth is about 0.1 
microfarad per mile. 

The growth of the trunk system of this country, ab-firat 
slow, has received a remarkable impetus since the Post 
Office has determined on its present policy. 

The first trank circuit in Great Britain was erected be- 
tween Cardiff and Newport, and was opened in August, 
1881. Shortly afterwards a second loop was erected. 
Next followed two metallic circuits between Liverpool 
and Manchester, opened January, 27, 1882; and in May, 
1883, two trunk circuits were erected between Newcastle 
and Sunderland. 

The system grew slowly, as the local telephone ex- 
changes increased in size, until the year 1884, when the 
various telephone companies were authorised to erect 
trunk wires between any of their exchanges. They then 
commenced the erection of a trunk wire system which has 
now been acquired by the State. 

At the end of the year 1895, the mileage of telephone 
trunk wires in Great Britain and Ireland, actually com- 
— or in course of completion, had reached the following 

gures : 


Miles. 

Post Office system see = 2s 20,522 
National Telephone Company’s system 28,999 
Giving a grand total of 49,521 


Further and rapid growth may ba confidently expscted, 
so that the present mileage will soon be largely exceeded. 
Every great town in the country is, or will be, connected 
with the telephone trunk wires of the State; and it is 
probably not unsafe to predict that within the course of 
a few years practically the whole of the commercial 
business of the country will be transacted by telephone. 
In neighbouring manufacturing and commercial districts 
this condition of things has already been nearly attained. 

The method of working the telephone trunk system of 
the country, with due regard to all the interests at stake, 
has been a matter of careful consideration on the part of 
the Post Office Department in conjunction with the re- 
sponsible officers of the Telephone Company. The 
acquisition of the whole of the trunks by the State in- 
volved the application of the maxim that “no favour 
should be shown and no priority given,” but that all Her 
Majesty’s subjects, whether subscribers to exchanges con- 
trolled by the Department or by private companies, or 
non-subscribers using call offices, should be placed on an 
equal footing, and have an equal right to the use of the 
trunks in the order of application, This involved, as a 
first step, the termination of the trunk circuits at the 
post offices of the towns served—a course which has 
accordingly been followed. Every such post office is 
fitted with one or more silence cabinets at the public 
counter, where communication can be obtained through 
the switch-room with the trunks serving the town, and 
through them with any part of the country. Although, 
however, communication from public silence cabinets, in 
the manner provided for, is at times of considerable 
convenience to individuals, the vast mass of the tele- 
ye trunk traffic must obviously emanate from and 

for subscribers permanently connected with local 
exchanges; and accordingly the important problem 
which had to be solved was the working out of a system 
that would provide for establishing the most facile and 
rapid means of communication between the trunk circuits 
of the Postmaster-General and the subscribers to local 
exchanges, whether those of the Post Office itself or of the 
company. As the majority of the local exchanges are 
situated in the company’s buildings, at a distance from 
the respective post offices, it would at first sight appear as 
though the concentration of the trunk circuits in the 
latter would introduce undesirable delay in manipulation ; 
but on examination of the problem it becomes evident 
that this is not necessarily the case. At all large offices 
the separation of the trunk system from the local switch 
was long ago effected ; and although the local subscribers’ 
wires were generally multiplied on the trunk switchboard, 


.| a subscriber’s request for trunk line service was necessarily 


first communicated to the operator in charge of the local 
section, and, as it was impossible to arrange for every such 
local operator to have direct access to the trunk circuits, 
the request had to be conveyed by telephone to a recording 
operator, who first registered the want, after which the 
ticket containing the details was passed by a collector to 
the trunk operator in charge of the particular circuit 
wanted. Thus, whether, as was usually the case at the 
company’s offices, the trunk switch was in the same room 
as the local switch, or, as occasionally happened, in an 
adjoining one, the same number of operations would be 
necessary in either case. Now, instead of the trunk 
switch being in the adjoining room, it is in another building 
in aneighbouring street, and, so far as the actual mode of 
transmitting information as to a subscriber’s require- 
meats is concerned, the operations are the same in number 
and character in both cases. 

The general system adopted is as follows: All the 
trunk circuits are terminated at the respective post offices. 
Connection between the trunk and the local subscribers’ 
switches is established by means of ‘‘ junction circuits.” 
For each trunk circuit one junction is provided to the 
local post-office switch, and one to the company’s principal 
exchange switch. These junctions are used solely for 
switching. . 

For conveying instructions, call or service circuits are 
established in the ratio of two circuits to each local switch 
for every 20 or less number of trunks. Half these circuits, 
known as ‘‘up” call circuits, connect the local switches 





with the recording tables, and they terminate in head- 
gear telephones which are worn continuously by the ticket 


d| operators. The other half, known as “down ” call circuits, 


serve to connect successive groups of 20 trunk jacks direct 
with the switches of the local subscribers, and they like. 
wise terminate in head-gear telephones. 

At the smaller offices, where a few trunk circuits 
exist and the traffic is but slight, the call wires are fitted 
with indicators ; and at the er offices the call wires 
are terminated on indicators during the slack periods, as 
it would obviously be absurd to retain an operator listen- 
ing continuously for a few intermittent calls. 

‘The method of working is, briefly, as follows: <A de- 
mand for a trunk call is conveyed to the local 
switch operator; the latter at once, without initiatory 
ring or signal, transmits the request to the recoding 
operator, who enters the particulars on a ticket, which is 
then timed in telegraphic code and sent to the trunk sec. 
tion affected. Ib may thus be said that a local subscriber's 
want is immediately made known to the trunk operator 
at the neighbouring post office; although the actual time 
of putting through and the commencement of conversa- 
tion depend, of course, on the number of prior calls, and 
the time lost in obtaining the distant subscriber’s atten- 
tion. 

When the call matures—i.e., when the trunk circuit is 
free, or previous calls have bsen disposed of—the trunk 
operators at each extremity come in on the “down” call 
circuits, and reque3t the junction operators to join 
specified junctions through to the subscribers who are 
wanted. This done, the trunk operators then ring up the 
subscribers, and on recziving replies they connect them 
direct to the trunk circuit. 

Sbripped of all technicalities, the method of workiog is, 
briefly, as follows: 

A subscriber, say 100, in a town ‘‘A,” wishes to com- 
municate with one, No. 200, in a town “ B.” 

The former calls his local exchange, and expresses his 
wish to the local operator, then hangs up his telephone. 
This request is at once transmitted on the “‘ up” call wire 
to the ticket operator at the post office, where it is re- 
corded on a white numbered ticket, which is timed and 
placed on the trunk switch. 

In proper turn with others the ticket is dealt with thus: 
The trunk operator at ‘‘ A ” transmits the request to the 
trunk operator at ‘‘B,” who enters details on a pink 
ticket. The ‘‘ A” trunk operator then comes in circuit 
on the “down” call wire, and asks the junction operator 
to connect subscriber 100 to junction, say 4, at the same 
time inserting the necessary pegs in junction 4 and in the 
trunk. The junction operator ascertains in the usual 
manner if the subscriber is disengaged, and, if so, she 
makes the necessary connection, advising the Post Office 
operator of the fact on the selected junction circuit. The 
latter then rings up subscriber 100, and tells him he is 
through to 200. At the same time the trunk operator at 
*“*B” is getting through to and calling 200 in a similar 
manner, and when both subscribers answer their calls 
they find themselves in communication with one another. 
Although the detailed description of the operations may 
appear complicated, the facilities for communication 
between the trunk and the junction operators are such 
that the brief instructions that are necessary are conveyed 
in a few seconds, and the loss of time in manipulation by 
skilled operators is insignificant. ; 

The above describes the ideal condition of things. Un- 
fortunately, in many cases, subscribers fix their telephones 
in out-of-the-way localities, and leave them in charge of 
office boys, who frequently regard them as toys rather 
than as a serious means of effecting important correspond- 
ence. In these cases the attention given is often bad, 
much time is wasted in ringing even before an answer 1s 
obtained, and more time is lost in fetching a responsible 
ey to the instrument to deal with the matter in hand. 

n the meantime one of the subscribers is probably stand- 
ing at his telephone unconscious of the cause of delay, 
but anathematising the Post Office, the Telephone Com- 

any, and all connected therewith, and not unfrequentiy 

e concludes with a series of bitter complaints addressed 
to the local press. ; 

The obvious remedy for this undesirable state of things 
is for firms who have a considerable amount of telephone 
correspondence to provide two or more local connections, 
one of which should be rigidly reserved for trunk work. 
The telephone in connection with the latter should be 
fitted in the office of a responsible member of the firm. 


(To be continued.) 
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Our Rats ABROAD.—There can be no doubt that 1896 
will prove a good year in the annals of our export rail 
trade. The shipments of October were 45,605 tons, a8 
compared with 24,077 tons in October, 1895, and 26,156 
tons in October, 1894. The aggregate exports for the first 
10 months of this year were 491,095 tons, as compared 
with 313,817 tons in the corresponding period of 1895, 
and 290,326 tons in the corresponding period of 1894. 
There has been a large increase in our rail shipments to 
Japan this year, the totals to October 31 coming out at 
45,876 tons, as compared with 25,197 tons in the corre- 
sponding period of 1895. Mexico also took 17,465. tons in 
the first 10 months of this year, as compared with 1564 
tons in the corresponding period of 1895. The Argentine 
Republic took 64,632 tons to October 31 this year, as com- 
ope with 8159 tons in the corresponding period of 189. 

he exports to British Africa, British India, Australasia, 
and British America were algo all larger in the first 10 
months of this year. The totals come out as follows: 
British Africa, 28,661 tons, as compared with 10,479 wae; 
British India, 210,185 tons, as compared with 111,308 
tons; Australasia, 56,426 tons, as compared with par 
tons; and British America, 40 552 tons, as compered wit 
33 229 tone. 
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CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
mber of views given in the Spectfication Drawings is stated 
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illustrated. 

where inventions are communicated from abroad, the Names, 
&ec., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Cale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 

at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the edvertiooment @ the acceptance of @ compiste gens » 

ve notice at the Patent O, of opposition to the grant of a 
atent on any of the grownds mentioned in the Act. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


386. C. Blakemore, New Brighton, Cheshire, and 
a Ghandler, Liverpool, Spanners. [4 Higs.] October 2, 
1895.—A spanner constructed according to this invention com- 
prises a fixed jaw and a movable jaw. The movable jaw is pressed 
towards the fixed jaw by a spring, and is temporarily locked by a 
detent or pawl, also controlled by aepring. The figures show a 
pocket spanner or cycle wrench formed according to this inven- 
tion, A is the handle of the spanner, a being the fixed jaw and b 
the adjustable jawthereof. The jaw b is pressed towards the jaw 
aby the spring ¢. In the base of the jaw b (which is dovetailed in 








the handle A) are formed serrations /, with which a pawl g, 
actuated by a spring h, is adapted to engage. The pawl g may 
have two or more teeth if required. In working, the spanner is 
opened by drawing back the jaw } and locking it by the pawl g. 
The jaws a and bare then placed over the nut and caused to grag; 
it by releasing the pawl g. To turn the nut the pawl g is allowed 
to remain in one of the serrations /, thereby making the jaw b 
rigid. To return the spanner upon the nut, the pawl g is depressed 
by the thumb or withdrawn by the thumb-piece g', thereby 
allowing the jaw b free movement upon itssprioge. (Accepted 
October 7, 1896). 


20,389. P. Jensen, London. (R. Muller, Christiania, 
Norway.) Boiler Tubes, &c. [8 Figs.) October 29, 1895. — 
This invention relates to the manufacture of steam boiler fire 
tubes and other tubes and shells, and more especially from corru- 
gated sheet steel. The object of the invention is to produce a tube 
or ashell having practically no longitudinal seam or seams, and 
which is made out of one single piece of sheet material. This new 
type of tube has one seam only, which extends from one end of 
the tube to the other, but in a helical line around the same. A 
piece of plate is cut on both ends at an angle, so that the length 
of the line of cutting will be the length of the circumference of 
the tube. The plate is then heated and rolled to produce the 
desired corrugations and side flanges. Then the plate is again 
heated in the furnace, in front of which is placed a drum a', a2, 
Fig. 2, of a diameter that answers to the inner diameter of the 
tube to be manufactured. This drum is rotatable by means of 
machine power, and is placed on a carriage b running on trucks k 
that form an angle with the furnace, the angle being the same as 
the pitch of the tube screw. On the carriage and between the 


Fig 1 
























































tracks is mounted a shaft c having a toothwheel g that meshes 
with a wheel gl on the drumshaft }!. When the plate is hot it is 
drawn out, and the point of its angular end clamped to the end of 
the drum by means of clamps /, and the drum putin slow rotation. 
During the first rotation of the drum more clamps f are bolted to 
the edge of the plate, so that it is securely held to the drum. 
The rotation of the same is then continued, and the carriage 
carrying the drum will thereby be forced forwards as the plate is 
wound on the drum. It is preferred to arrange between the fur- 
nace and the drum a set of pressure or guide rollers/ and m (Fig. 1), 
pice serve to guide and keep the platestraight. The drum is pre- 
erably made in sections with longitudinal seams, so that the dia- 
meter of the same may be lessened or enlarged. When the tube 
has cooled down on the drum, the latter is lessened in diameter, 
= the tube is taken off after removal of one of its bearings. 

he helical seam may then be welded, or the flanges otherwise 





united. The drum may be made, as shown in Figs. 2 and 3, of an 
inver drum a!, and an outer sectional drum a?. These sections are 
united with the inner drum by wedges A having dovetailed work- 
ing faces. (Accepted October 7, 1896). 


22,979. W. Pilkington, C. T. Bishop, and A. Pil- 
n, Birmingham. Manufacture of Solid-Drawn 

or Seamless Metal Tubes, (4 Figs.) November 30, 1895. 
—Io Figs. 1 and 2,a@ are three cylindrical rolls provided with 
helical grooves } on their surfaces, and extending from the enter- 
ing end c to the leaving end d. The groove is deep at e¢, but it 
gradually diminishes in its depth upon reaching /, when it is com- 
paerey nothing. The pitch of the grooves on each of the rolls 
the same, and when rotated at the same speed, and in the 
proper direction and eimultaneously on their axes g, forming an 
equilateral triangular space (where the meeting is) or internal 
threaded screw. When the short thick tube or blank h on its 
mandril 7 is, to the entering end c, it is caught by the 
helical grooves } and carried along in a direction parallel to the 
axes g of the rolls a to the leaving end ¢. The effect of this 











operation is to reduce its outside diameter, and q ly 
elongate the tube. In Figs, 3 and 4 a are the two rolls, and a! is 
the bar, being an equivalent for the third roll. 6 are the helical 
grooves on the surface of the rolls a, A is the short thick tube, 
and ¢ is the mandril. When this is passed through the rolls a, 
and the bearing surface of the bar al, the operation of reducing 
and elongating is effected as above. To free or remove the 
mandril i from the tube h, when the said tube has been operated 
upon, itis given a pass through the three rolls a and the bar a', 
which gives a little freedom, so that the mandril i can be with- 
drawn from the tube A with facility. The rolls may be mounted 
in various ways, providing the mandril with its blank can be 
passed endways in the space between the rolls. Motion is im- 
parted to these rolls by any suitable means. (Accepted October 7, 


RAILWAYS AND TRAMWAYS. 


19,523. A. R. von Dutczynski and G. Xantho, 
Vienna. Railway Carriage Wheels and the like. 
(3 Figs.] September 3, 1895.—The middle part or web A consists 
of anumber of sheet iron discs a which are undulated in the 


P | middle part, and which, produced by bydraulic pressure in corre- 


spondingly shaped steel forms, are pressed upon one another and 
connected together by means of the rivets /. The hub consists of 
two parts B and C, of which the first forms a cylindrical body 
with flange e, the cylindrical part corresponding in its exterior 
diameter to the bore of the web A. The part d of the hub B 
lying above the disc A is at its lower part a little thinner than the 
cylindrical part, but increases conically outwards, and has on its 











outer side again the ame diameter as the cylindrical part. The 
web A is placed with its bore _ the hub Band thena ring C 
in a red-hot condition is placed over it, this ring having at first 
the cross-section indicated in dotted lines in Fig. 3, whereupon it 
is préssed or hammered so that it fits completely to the conical 
part of the hub B and when cooling it exerts a great pressure upon 
the nave, and will not come off. The ring receives then a con- 
venient form by means of turning. The exterior border of the 
web Ais bent rectangularly from the middle of the thickness of 
the web to both sides. Over these parts g, g are placed the border 
rings G, G (hook-like in cross-section) which reach with their ex- 
terior borders h, h into corresponding annular grooves of the tyre 
H, whilst bolts I or rivets keep the parts A, G, G, and H together. 
(Accepted October 7, 1896.) 


16,958. A. Spencer, London. Door Stops for Rail- 
way Wagons and the like, [4 Figs.) July 30, 1896.—Fig. 1 
shows part of a railway wagon fitted with one arrangement of the 





46958 
improved door stop. In this arrangement 1 is a bracket adapted 
to 5 fixed to the outer end of the underframe 2 of a wagon and 


to which is hinged or jointed a lever arm 3 that depends from a 





aeperio 4 and has an outward curvature at 8a 80 as to bein the 
path of a door 5 ——— dowaward about a horizontal axis 6. Be- 
tween the bracket and the depending lever arm is arranged an 
india-rubber spring 7 that serves as a buffer or cushion for the 
lever when this is struck by the opening door 5. In Fig. 2 the 
bracket 1 is adapted to be applied to the lower surface of a wagon 
underframe 2, and has pivoted to it a lever 3, 3a of the first order 
whose lower and longer arm 3a hangs down, and is so curved 
that the door opening downward will come into contact with it. 
Between the upper arm 83 of the lever and the inner surface of the 
underframe 2 of the wagon, there is interposed an india-rubber 
spring 7 which may as shown be let into a recess in the lever arm. 
In Fig. 3 the bracket is of angular shape, one portion 1a fitting 
against the outer side, and another 1 against the underside of the 
wagon underframe 2, and the shorter arm 8 of the stop lever ex- 
tending in an approximately horizontal direction below the under 
surface of the bracket, between which and the said shorter arm of 
the lever an india-rubber spring 7 is interposed. In Fig. 4 the lever 
is a spring lever formed with a curved bend 3b and one arm 3a 
longer than the other 3, the shorter arm being secured in the case 
of a wagon to the underframe 2, and an india-rubber spring 7 
being interposed between the two arms of the lever, and the longer 
arm 3a being curved downward as shown so as to lie in the path 
of the wagon door when the same, turning on its horizontal hinge, 
falls. In each case, that arm of the lever against which the door, 
when opening, will come in contact, may be provided with a pad 
of india-rubber 8 (Fig. 2) arranged to be struck by the opening 
door. There may also be provided in connection with the lever 
8, 3a in each arrangement, a fixed bolt 9 and washer 10, as shown 
in Fig. 2, to prevent or limit recoil of the lever. (Accepted 
October 7, 1896). 


SHIPS AND NAUTICAL APPLIANCES. 


22,428. F. Friedenthal, Preston, Lancs. iy 
Propellers. [2 Figs.) November 23, 1895.—This invention con- 
sists in forming the blades of ships’ propellers with corrugations 
concave on the driving or ‘‘ go-ahead” side and convex on the 
back or ‘‘go-astern” side. ‘he corrugations are composed of 
curves @, @ concentric to the axie of the propeller, oe out 
from the driving face of the blade from the vertical to the hori- 
zontal in the form (in section) of one quarter of a circle. They 
may be deeper nearer the boss of the propeller and shallower 
towards the tip of the blade. From the boss to the first corruga- 
tion, and from the first corrugation to the second, and so on to the 
tip of the blade, that portion of the blade may rise vertically or 
pan agen! to the axis of the propeller, and may be either a true 
helix or of increasing pitch from forward to aft or aft to forward. 
To compensate for the diminished resistance that the propeller 
blade would offer for ‘‘ going astern,” the tip ) of the blade ia 
made with a curve from the last or outermost corrugation, straight 
at first, and gradually diverting from the perpendicular line so as 





to lean towards the sternpost. The above description relates to 
the corrugations and tip on the driving side of the blade as they 
would appear if taken at a section drawn through the centre of 
the blade from boss to tip (see sectional part of Fig. 1). To 
better confine on the driving side of the blade the volume of 
water that is below the corrugations, and to prevent it flying 
off at a tangent or upwards of the blade, the curvature of 
the blade is gradually dropped towards the after edge from 5 to 
10 per cent., and this curve line is used as the edge of the corruga- 
tion in order that a icle of water met or touched by the cor- 
rugation on the leading edge will be depressed from 5 to 10 per 
cent. from the true pitch before it leaves the after edge of the 
blade. In Fig. 1 the broken line c shows the true curve line, and 
the solid line d the leading edge of the corrugations depressed. 
(Accepted October 7, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c 


18,887. M. Davison, North Shields. Means for 
Consuming Smoke in Furnaces. [4 Figs.] October 9, 
1895.—A is the furnace ; B the combustion chamber ; C the lower 
rows of tubes; D is the hollow big be shown as made, for con- 
venience of application to existing boilers, of a front plate D' 
carrying the rear ends of the firebars and firebrick bridge, and a 
back plate D2 bolted together with an aperture D3 between them 
for the passage of air to the crown of the bridge through a per- 
forated strip D4 by which air enters into the furnace. The appa- 


ig. 2. 











ratus E is shown bolted to the back plate of the bridge and to the 
tubeplate by the brackets E', and projecting into the combustion 
chamber, the arched hollow belt E2 following the curve of the 
upper half of the furnace, and fitting close against the tubeplate 
below the lower row of tubes. E? are the openings for air, at each 
side, from the hollow bridge into the arched hollow belt E?, and 
E‘ are holes in the underside of the belt through which the air 
passes to effect the consumption of smoke. In this instance, air 
passes from the stokehole into the bridge through tubes F, and 
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thence passes into the apparatus, and also, if required, through 
the air holes in the crown of the bridge into the furnace. The air 
may be supplied either under natural or forced draught, and cold 
or heated. The arrows in dotted lines show the direction of the 
flame gases and other products of bustion from the furnace 
into the combustion chamber, and thence into the tubes, and the 
arrows in full lines show the direction of the air currents to mix 
with them and consume the smoke. The flame gases and other 
products, in passing round the belt of the apparatus on their way to 
the tubes, do not impinge upon the tube ends to burn them and 
cause leake, and such smoke as remains does not deposit soot by 
entering the tubes direct, but rather deposits such soot in the 
combustion chamber. (Accepted October 7, 1896). 


21,372. B. J. B. Mills, London. (Messrs. H. Satre et 
Fils ainé, Lyons, France... Apparatus for Superheating 
Steam. (2 Figs.) November 11, 1895.—This apparatus belongs 
to that class of superheaters in which the steam coming from the 
boiler passes to the interior of metallic chainbers expesed to the 
heat of the steam boiler furnace itee’f or of a special furnace. 
The improvements consist in a particular mode of construction of 
the said chambers and in a special interior arrangement for the 
circulation of the steam. Fig. 1 represents the application of a 
superheater having a single body, above the bridge of a masonry 
furnace. The inner envelope A is a cylinder of cast steel closed 
at oneend. The outer envelope B of cast iron is cast around the 

ding or applied thereto in any convenient manner. In the 
interior is placed a screw C whose threads or blades exactly fit the 
cylindrical part, and whose hollow shaft is in communication with 
the steam conducting tube D. The steam passes therefore through 
this hollow shaft to the end of the superheater and returns, fol- 
lowing the helical channel formed by the threads or blades of the 








Fig./. 


Fig. 2. 
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screw into the chamber F, whence it is delivered by the tube E to 
the apparatus in which it is to be utilised. This arrangement 
enables the steam inlet and outlet tubes to be placed at the same 
end of the superheating chamber, thereby facilitating the installa- 
tion of the apparatus. Fig. 2 shows a superheater having two 
vertical bodies intercommunicating with each other by a tubular 
junction G at thelower part. The construction is the same as in 
the preceding case, except that the screws C, C! have solid shafts. 
The steam enters at the upper part of one of these bodies through 
the tube D, and in descending follows the threada or blades of the 
ssrew C, passes into the other body through the communicating 
tube G, again rises following the threads of the screw ©}, and 
finally escapes by the tube E. Any number of elements or sections 
thus formed can be connected together in series by causing the 
inlet and outlet tubes D, E to communicate with two main tubes, 
one of which D! conveys the steam from the boiler, whilst the 
other E' conveys it away after having been superheated. (Accepted 
October 7, 1896). 


21,964. G. W. Hawksley, Sheffield. Superheating 
Steam and Heating Air Supply to Boilers. [4 /'igs.) 
November 19, 1895.—The heated gases after passing from furnace 
flue A into the combustion chamber B, and through the tubes C, 
into smokeboxes D in front of the boiler, pass upwards through a 
ehort flue and the opening D2 into horizontal superheaters E, 
which are situated on each side of and immediately above the 
boiler, These superheaters consist of a number of steam pipes F, 
which open into inclosed end chambers G, which are in communi- 
cation with the main steam pipes H. After leaving the super- 
heaters by the opening E? the gases descend round the lower part 
of the boiler surface through an open space left in the brickwork, 
then around and between a cluster of air-warmivg tubes I, 





21,97, 


an inclosed chamber, then through a series of horizontal open-end 
tubes I. A fan Q may be employed to increase the draught, the 
fan W being cut off for this purpose by means of the valve R. 
(Accepted October 7, 1896). 


W.T. McIvor, Birkenhead, Furnaces of 
igs.) November 21, 1895.—Refer- 
ring to Figs. 1 and 2, which illustrate this invention applied toa 
Lancashire boiler, 1 is the furnace and 2 the bridge. Io the fur- 
nace is fitted a cylindrical structure composed of four segmental 
tiles 3 made of fireclay or other refractory material. The section 
of the tiles is such that an annular passage 4 is formed which 
extends circumferentially round the furnace and which is bounded 
on its four sides by the body of the tiles, the flanges of the tiles, 
and the inside of the furnace. The section of the two lowermost tiles, 
where they abut, is made solid, as shown in Fig. 3, the solid por- 
tions 5 forming a division wall. Openings 6 are formed on each 
side of the division wall in the flange nearest the fireplace, and air 
is led from the ashpit through the two metal trunks 7 into the 
annular space 4. e air enters in two streams, one on each 
side of the division wall 5, and it is heated by the tiles and the 
furnace plate as it passes round the annular space. At the crown 
of the tiles a series of holes 8 are provided, and the air passes out 
through these holes and mixes with the furnace gases, and by 
promoting the combustion of any unconsumed carbon in the 


























furnace gases, tends to prevent the undue escape of smoke through 
the chimney. The trunks 7 fit at one end into the openings 6 in 
the flanges, and at the other end into openings in the bridge sup- 
rt9. The course of the air is indicated by arrows. Figs. 3and 
4 illustrate the application of this invention to marine boilers. 
The annular space is here formed by three segmental tiles 31, and 
it only extends — round the circumference of the furnace. 
The tiles rest on the bridge plate 10, and the air enters from the 
ashpit in two streams through the openings 6! in the bridge plate 
10; as before, the air passes round the annular space and passes 
into the furnace through the holes 8. In each case the tile , in 
addition to forming the annular passage, serve to protect the fur- 
nace from the action of the impinging flame deflected by the 
bridge, and as far as possible the tiles are placed where this 
action is most destructive. In the case of marine boilers the 
section of the tiles is modified and a projecting flange 11 is formed 
which extends around the flange of the furnace as shown in 
Fig. 3, and which is carried round as far as the sides of the com- 
bustion chamber allow. (Accepted October 7, 1896). 


1798. G. Sumner, Oldham, Lancs. Water Level 
Indicators for Steam Generators. (6 Figs.) January 25, 
1896.—The fittings at the upper and lower ends of the guage glass 
resemble each other, except that the lower one communicates with 
the blow-off cock A, as well as with the gauge glass B. Each of 
the cocks C, C through which the gauge glass is in communication 
with the steam generator D, has a horizontal conical plug E, 


and finally through the openings S into a flue T leading to the 









































chimney stack J. The steam spaces or cham ers G at each end of 
the superheaters E connected with the main steam pipes H have 
direct communication with the boiler, and a number of stop 
valves V', V2, V3 are so arranged that by opening V? and clos- 
ing V2 and V3 steam may be passed direct from the boiler to the 
engine, or by closing V1 and opening the others, all the eteam will 
be passed through the superheaters, or if a mixture of the super- 
heated and saturated steam is required, the valves may be all 
yy in the desired proportions. The air supply for combus- 

on is admitted at the back of the boiler into a space K formed 
by covering the brickwork of the combustion chamber B with a 
casing of metal L, leaving the space K between the two, an 


entrance being made at the top marked M. The air entering 


through which there passes axially the spindle G. The base of 
the plug is towards the front F of the steam generator, and it may 
be retained upon its seating when not acted upon by fluid pres- 
sure, by means of the spring I. The inlet to the plug is through 
holes (Fig. 3). In the centre of the base a hole tap) with a 
screw thread forme a nut for a screwed part of the spindle G. The 
plug E has only one outlet J, in the central chamber K (Fig. 2). 

n the lower part of this chamber there is a mid-feather or vertical 
wall L, the upper edge of which forms a portion of the seating of 








the pl 


ug, and serves to close the plug outlet when the plug is 
sufficiently rotated to bring the outlet over the wall. In the upper 
part of the fitting, the outlet from the chamber K communicates 
with the gauge glase ; in the lower part it communicates with the 


blow-off cock A. Inside the steam generator each t of the 
fitting may be secured by the nut N, and it opens into a pipe 
or narrow chamber O, having an inclined bottom. Inside the pipe 
or chamber O there is a ball P, which normally rests upon the 
opening R. If there should be an outrush of steam or water 
owing to the breakage of a gauge glass, the current carries the ball 
against the seating S, and so closes the inlet to the gauge. After 
repairs have been made, the plug handle T is moved through half 





The handwheel H is then turned, and by the action of its screwed 
as in the plug nut, the spindle advances and pushes the ball off 
teseating. The spindle is then returned, and the plug is restored 
(Accepted October 7, 1896). 


VEHICLES. 


18,868. H. W. Libbey, Boston, Mass., U.S.A. Elec- 
tric vensetposen. (4 Figs.] October 8, 1895.—A is the front 
or driving wheel, and B the rear or steering wheel, which js 
formed with a duplex tread, so that the vehicle will have three 

oints of rest, whereby it will be maintained in a vertical position. 

he front wheel is mcunted in a vertical fork C, secured to or 
formed in one with the backbone D, which is ngprngren | of the 
loop pattern, and at its rear end is made double or forked, the 
prongs d, d' of which extend over the centre of the rear wheel B, 
and embrace the upper end of the steeriog-post E of the fork E:, 
in which the rear or steering wheel is mounted. F is an electric 
battery supported by a cross-bar f secured to and in the centre of 
the loop of the backbone D. Under the battery is secured an 
electric motor G, the driven shaft of which is fitted at each end 
with a large cog-wheel H, in gear with cog-wheels I, on a cross- 
shaft J, which shaft is at each end fitted with a crank K, that is 


to the former position. 





by a connecting rod or pitman L, connected to a crank M on the 
axle of the front driving wheel A. It is preferred to employ a 
battery, each cell of which consists of two perforated positive 
elements and one negative element separated by a slotted ring or 
case of insulating material, and inclosed at each end by an insu- 
lating disc having a rim or flange projecting inward for holding 
the positive elements, the spaces between the elements and be- 
tween them and the outer discs being filled with suitable ab- 
sorbent materlal, all the parts being held together by bolts or by 
other suitable means. The tube or backbone M, connecting the 
front and rear forks, forms a tank for holding the exciting fluid. 
m represents pipes for conducting said fluid to the absorbent 
material between the positive and negative elements of the bat- 
tery. (Accepted October 7, 1896). 


21,043. W. Robertson and J. G. Orchar, Dundee. 
Machines for Mangling, Calendering, or Finishing 
Woven Fabrics. (2 Figs.} November 7, 1895.—The inven- 
tion relates to improved means of applying pressure to the bear- 
ings of the uppermost roller by means of rods actuated through 
levers and other rods by a rocking shaft having on it levers con- 
nected by rods to the ram of an bydraulic cylinder. The bearings 
A of the 2 4 mene roller B, are acted upon by short rods C, the 
rod of each bearing being jointed between a pair of plates form- 
ing a lever D, one end of which is centred on an upward exten- 
sion E of the housing G, at one side of the bearing. The other 
end of each lever D has jointed to it a rod H extending vertically 
downwards through a passage formed in the housing G at the 
other side of the bearing A. The two rods H, jointed at their 





upper ends to the bearing levers D, are at their lower ends jointed 
to levers J, at or near the opposite ends of a horizontal rocking 
shaft K carried in bearings L, fixed under the bases of the two 
housings G. On this roc! ing shaft K a pair of levers M, fixed 
equidistantly on each side of the middle, are connected by rods 
F to the ram N of an hydraulic cylinder P by means of which the 
pressure is applied. The pressure is communicated from the 
single cylinder P through the rocking shaft K and vertical rods 
H to the bearing levers D, and is equally applied to the bearings 
A at the opposite ends of the roller B, a uniform pressure on the 
fabric being thereby secured throughout the extent of the roller 
in contact with the fabric. The hydraulic cylinder P is placed 
horizontally in a box or support Q fixed to the bases of the 
housings G. The cylinder P, however, may be ope vertically 
or in any other suitable position. (Accepted October 7, 1896). 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may bs 








at the mouth M, passes down over the heated brickwork N into 


aturn. This brings the plug outlet over the wall L, and closes it, 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 
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MODERN THEATRE STAGES. 
ING; 2x: 
By Epwin O. Sacus, Architect. 
Tue ** HorpurG” THEATRE AT VIENNA. 

To those who have followed this series of articles 
from the commencement it will have been evident 
that my examples have successively increased in 
elaboration. Beginning with the most elementary 
forms of wooden stages, the series has practically 
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example, such as the Amsterdam stage, which is 
worked by manual labour, and several examples of 
the ‘‘ Asphaleia ” system, in which the direct appli- 
cation of hydraulic rams has been introduced. Such 
stages as those of Amsterdam, Halle, and Buda- 
Pest are models in many ways, and call for 
admiration, whilst the elaboration of the Buda- 
Pest stage in particular, the finish of its appli- 
ances, &c., give it a most prominent position. 
I now propose to present other examples of con- 
siderable elaboration, such as Herr Brandt’s new 
hydraulic stage at the Berlin Court Playhouse and 
Herr Lautenschlaeger’s electrical stage ; but none, 
even if perhaps more practical in their working 
or improved in detail, can rival in brilliance the 
stage of which the ‘‘ Hofburg” Theatre at Vienna 
is justly proud, and which is the subject of this 
article. In the ‘‘ Hofburg” Theatre we find a 
stage that has been built regardless of expense, 
with the intention of being a model of construction 
in every respect ; and, at the same time, we find 
those in charge, thanks to their command of ample 
funds, are able to keep the installation in most 
perfect order. 

To be able to appreciate the stage of the ‘‘ Hof- 


N N burg” Theatre it is essential to be acquainted with 
\ SSS some particulars of the origin of that playhouse, the 
Ne | | requirements it had to fulfil, and the principal 
¥ features of the structure. As will be known, it 
VJ = was opened in 1888, but this date does not mark 
\ ; the epoch at which it was originally designed, nor 
Ver proses the period of evolution which occurred between 
Ve om U = the laying of the foundation stone and the in- 
\ 1 auguration. The ‘‘Hofburg” Theatre has had 
I we ; an unusually protracted and diversified history, 
\ C] 
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comprised every system or type of wood construc- 
tion. Part wood and part iron stages of various 
design have also been illustrated, and finally the 
modern iron stage has been brought under con- 
sideration. As in the case of the wooden stage 
of old, we have also found that the modern appli- 
ances have lent themselves to innumerable forms 
of construction, although the date at which iron 
Was introduced in stageland was most recent, and 
there has been but little time for development. 
The great variety of motive power for the modern 
iron stage has partly been the cause of the greater 
diversity in so limited a number of years. We 
have to deal with hydraulic power, electricity, and 
various combinations, quite apart from the applica- 
tion of manual labour. I have presented a modern 


rivalled only, to some extent, by that of the 
National Opera House at Paris, which, as will be 
remembered, was designed as far back as 1860, and 
was not opened until 1875. As an example, how- 
ever, of technical skill in theatre building brought 
to high perfection, this monument serves as a 
model for future enterprises of a similar nature, 
while, from an artist’s point of view, it successfully 
proves to what great excellence the much-abused 
German and Austrian architecture of the last 
decades can attain, where full scope and ample 
time are allowed. ; 
Originally this remarkable structure was intended 
to replace the old ‘‘ Hofburg” Theatre as a home 
of classical and especially of ‘‘ chamber” drama, 
played so marvellously in former days by the 





‘“Hofburg” company. In respect, however, to 
the original, and perhaps the most important object 
of its erection, the new block must unfortunately 
be regarded as a failure when compared with the 
old. Wonderful though it be as a splendid monu- 
ment, the elementary objects for which it was in- 
tended have been entirely disregarded. Its very 
existence as the home of the classical and ‘‘ cham- 
ber” dramas isan anomaly. ll parts of it, stage, 
auditorium, foyers, and offices, are on too large 
ascale, Its technical appliances are elaborated out 
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of all proportion to the requiremetits, and, above 
all, the architectural treatment, both of the exterior 
and interior, is far too showy and pretentious. 
For a national opera house such a design would 
have been admirable, but the very nature of 
the classical and ‘‘chamber” dramas demands a 
much more severe and subdued treatment in 
their setting, however illustrious the audiences 
to which they may be played. How, let me 
ask, on so large a stage, in front of 20 vast an 
auditorium, can an actor, who makes every move- 
ment of his features and every intonation of his 
voice the expression of his art, stand in really sym- 
pathetic relations with his audience? The inevit- 
able result is that his acting falls into exaggera- 
tion and loses all subtlety and refinement, while his 
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voice, perpetually strained to reach the furthest 
point of the auditorium, lacks its usual tone, and 
becomes harsh and unresonant. On the other 
hand, the audience not only suffer from undue 
effort to see and hear, but also lose by the coarse- 
ness of the style of acting which the size of the 
building engenders. And yet it is in such a build- 
ing that plays are produced which in their very 
essence demand a close contact between audience 
and actor. The lovers of the old German drama 
can but hope that the Emperor may yet abandon 
this edifice to the opera, or devote it only to grand 
drama, erecting a less gorgeous but more fitting 
home for that form of acting in which the old 
‘* Hofburg ” company excelled. 

This inappropriateness of design to end in the 
new theatre admits of easy explanation. The 
original scheme was confessedly based upon plans 
for opera houses, and consequently the architec- 
tural principles involved in carrying it out, 
satisfy operatic rather than dramatic require- 
ments. Moreover, the whole treatment bears the 
stamp on the one side of a mind trained ‘to a pala- 
tial yet academic style, on the other of one with a 
tendency to exuberant decoration. This difference 
in rendering calls for remark almost as much as the 
pretentious character of the whole. It will, there- 
fore, be fitting to give here some account of the 
origin of the design, together with some few parti- 
culars as to circumstances from which, unfortu- 
nately, much serious controversy has arisen—con- 
troveray, too, in which the facts have been much 
distorted. 

At first sight it may appear curious that I should 
enter into so much detail while only treating of a 
specific section of the block, i.e., the stage. But 
as I have so often inferred, it is the character of 
the building, the requirements of the.owner, and 
the programme of the architect, which to a great 
extent govern the lines of a modern stage. Exactly 
the same feelings which have influenced the plan, 
the design of the exterior, or even the decoration, 
will be seen to govern such technical details as are 
found in the stage appliances, and the same master 
mind or minds by which the general plan or an 
elevation is conceived and executed, will be evident 
in the stage and its appurtenances. 

The master minds which have in this case ruled 
are those of Gottfried Semper and Baron Hase- 
nauer, whom I would describe as the joint authors 
of this monument, and I cannot help thinking that 
were this reading loyally adopted, it would prevent 
much bitterness of feeling and strife as to the origin 
of the work and the responsibility for the results 
obtained. I[t is well known that though both 
Semper and Hasenauer are dead, there has been 
much divergence of opinion as to which should 
be credited with this monument, and the case of 
each has had its partisans who claim the greater 
share of credit for their chosen master. The fact 
is that Semper was the author of the original design, 
and Hasenauer was appointed as colleague in the 
execution of it, but after a time Semper resigned, 
leaving the elaboration of his design and the entire 
execution of it to the younger man. We are in- 
debted to Semper for the plans, with the main lines 
of the rendering and the preliminary scheme of 
decoration. Baron Hasenauer improved the original 
plan by giving it a more practical character, at the 
same time introducing a lighter feeling into the 
rendering of the originator. The whole of the con- 
structional detail and technical appliances were 
arranged and carried out under his supervision. 
The same hand is practically responsible for the 
whole of the interior decorations, the greater part 
of which Hasenauer sketched, and all of which 
he executed after Semper’s departure. It is due to 
the fact of Baron Hasenauer being in charge of the 
building when the question of the actual execution 
of the stage had to be considered, that we have 
the elaborate piece of construction of which 
we are presenting illustrations with this article. 
It was during Semper's period of management 
that the first schemes for a stage were initiated, 
but these were merely for an old-fashioned wooden 
stage on a somewhat extensive scale. It is, of 
course, difficult to arrive at the actual truth as to 
how much in the building can be ascribed to either 
of the architects, and it is little to be wondered 
that the controversy has raged so long. Gottfried 
Semper’s son, Manfred Semper, to whom we were 
indebted for the drawings of the Dresden Opera 
stage, fights hard for his father’s claims, while on 
the side of Hasenauer are ranged many well-known 
authorities. This is not the place to enter on 


the contentions in detail, and I have referred at 
length, with illustrations, to the matter in the first 
volume of ‘* Modern Opera Houses and Theatres.” 
What I have said above summarises the results of 
the controversy to whom the various portions of 
the work should be allotted, and I trust that, having 
had the good fortune of knowing both Manfred 
Semper and the late Baron Hasenauer personally, 
this apportionment may be considered impartial. 

I do not propose to enter here into particulars of 
the conception of the building, which will be found 
in the volume to which I have just referred. I will 
only say that the theatre was thought of as part of 
a large scheme, embracing two new museums, a 
royal palace, and a theatre, for which a competi- 
tion was opened as far back as 1866. This was 
followed by a further limited competition, and, 
finally, by a scheme drawn up by the assessor, who 
was Gottfried Semper. Hasenauer, though un- 
successfully participating in the competitions, was 
selected by Semper as his partner in the execution 
of the buildings. Disagreement between the 
partners resulted, as I have stated, in the resig- 
nation of Semper and in Hasenauer being left 
insole charge. The original commission to Semper 
after the competitions dated from 1869, and his 
final appointment with Hasenauer as collaborator 
from 1871. The actual operations on the theatre 
commenced in May, 1874, Semper resigning in 
June, 1875. The stage and the back of the 
house were finished in 1887, and the rest of the 
building in September, 1888, the opening per- 
formance taking place in October of the same year. 
It will hence be seen that whilst no such thing as an 
iron stage existed or was thought of at the time 
the building was conceived, and whilst only im- 
proved wooden stages were to be found during the 
greater part of the 22 years of this long epoch, it 
was at a period when the carcase was practically 
completed, in 1881, that the great ‘‘ Ring” Theatre 
fire took place at Vienna, and this, it should be re- 
membered, after two such fearful catastrophes as 
those at Boston and Nice. 

The original design for the stage of the ‘‘ Hofburg” 
Theatre, for which a model had also been prepared 
toa large scale, was by Herr Rudolph, to whom 
we have had frequent occasion to refer, and, as 
already stated, showed a large wooden stage of a 
most elementary type. The stage, as we now find 
it, is the result of the combined efforts of the pre- 
sent engineer in charge, Frederic Brettschneider, 
and the chief engineer of the firm eatrusted with 
its execution, Herr Siegmund Wagner, Baron 
Hasenauer being responsible for many of the ideas. 
The name of the firm which executed the work is 
Ignaz Gridl, whose drawings were kindly put at my 
disposal by the late Baron Hasenauer, Chief Engi- 
neer Brettschneider, and Herr Ignaz Schlosser, 
the resident head of the theatre building depart- 
ment, giving me all particulars during a protracted 
visit to the building. 

As regards the general arrangement of the build- 
ing, I would refer to a plan, Fig. 239, on page 661, 
and it will be noticed that the grouping is remark- 
able for the rational manner in which the exterior ex- 
presses theinterior arrangement. Thischaracteristic, 
I would add, is likewise expressed in the rendering of 
the principal facades. The only instance of a gross 
mistake is in the attempt to carry the composing 
lines of the principal front round to the back to 
the block containing the dressing-rooms, where the 
numerous floors, and the necessary large number of 
windows, do not lend themselves to monumental 
treatment. It will also be noticed that next to the 
auditorium the segmental foyer is the chief feature 
of the block, and that the foyer has the same for- 
mation as the grand vestibule, whilst the minor 
lounge at a higher level for the third and fourth 
tiers is also similar in plan. The next feature of 
importance is that of the two grand staircases, which 
rise from the street level to the first tier in one 
broad flight, and are placed in two important wings 
on either side of the auditorium. In the auditorium 
the great prominence given to the royal box in the 
proscenium and the central State boxes calls for 
rremark, the scale on which these boxes are designed 
practically dwarfing all the others. 

At the back of the house the exceedingly prac- 
tical arrangement of the stage with its surrounding 
corridors, offices, and dressing-rooms, and the 
intercommunication with its different staircases and 
lifts, can only be described as model ; whilst it will 
be seen that the division between the front and 
back of the house is most marked. 





With respect to the construction of the building, 








there is no cantilever work to any considerable 
extent, but the arrangement of the auditorium js 
most remarkable for the extensive use of iron and 
steel for the containing walls, which are practically 
composed of metal plates fitted together in such a 
manner that the intermediate spaces are used ag 
ducts for ventilation and warming. In respect to 
the schemesof ventilation, heating, and lighting, I do 
not know of any other structure where the appliances 
are more efficient, more elaborate, and at the same 
time of neater workmanship and compact regulation 
than in this block. Everything that modern in. 
genuity has been able to discover is utilised with 
more or less success, and in no part has the engi- 
neer’s work been hindered from the lack of space 
frequently observed in other theatres, where the 
architects have disregarded the requirements of the 
allied profession. 

It is only to be regretted that, as I have re- 
marked in an earlier part of this article, the require- 
ments of the class of drama for which the house 
was originally intended have not been fulfilled, and 
that seeing and hearing are difficult in various 
parts of the auditorium, whilst the whole effect of 
the playhouse is that of an opera house, and not 
that of the home of classic and ‘‘ chamber” drama. 
As already observed, it would be well if a new 
house were built for the old requirements, and this 
building devoted to grand drama and opera only, 
As far as the stage appliances are concerned, they 
would fully meet the necessities of opera and ballet 
with a daily change of bill. 

As I have already stated, I am indebted to the 
late Baron Hasenauer for a full set of the working 
drawings, from some of which the plans and sections 
of the ‘* Hofburg” Theatre stage, Figs. 240, 241, 
242, and 243, on pages 661, 662, and 663, have 
been prepared. Messrs. Schlosser and Brett- 
schneider also assisted my studies at this theatre to 
a considerable extent by the very full particulars 
they gave me of the appliances, and the facilities 
accorded for seeing them worked. I had but little 
opportunity, unfortunately, of discussing the ques- 
tion of stage mechanism with the Baron, owing to 
the subject of our various conversations primarily 
referring to the general planning and architectural 
rendering of the block, and the unfortunate contro- 
versy I have already referred to. I know, how- 
ever, that whilst enthusiastic as regards the intro- 
duction of metal for stage constructions, he was 
in no way friendly to such an absolutely radical 
reform of all the arrangements of the stage as 
was brought forward in the propaganda of the 
‘* Asphaleia”’ Syndicate. He was far more in 
favour of seeing the lines of the old wooden stage 
reproduced in a modified form and in the better 
material, and perhaps it is thanks to his depre- 
ciation of the older radical changes that the 
‘*Hofburg” Theatre has a stage which does not 
show an absolute revolution in stageland. I know 
my old friend Brettschneider to have been an 
enthusiastic admirer of radical stage reform at 
the time that the designs for the present 
stage were prepared, but I also know that he 
has greatly modified his views on the matter, 
and I would go so far as to say that he even con- 
siders that certain of the appliances for which 
he was responsible are too complicated for the pur- 
pose. He has frequently said that if the oppor- 
tunity were again given him to design a similar 
stage, the present arrangement of the ‘‘ Hofburg” 
Theatre would be modified. I will, however, leave 
some of his comments on his own work, of which, 
by the bye, he has been in charge since the open- 
ing day, until after describing the mechanism. 
This description, I should add, has been greatly 
facilitated by an article written by Herr Schlosser for 
the superb work known under the title of ‘‘ Die 
Theater Wiens,” the section of the third volume of 
which, containing Herr Schlosser’s remarks, has 
reached me this month. 

After the description of the ‘‘ Asphaleia” stage 
it might be well to summarise at once the principal 
points of difference in the ‘‘ Hofburg ” Theatre from 
those of Buda-Pest and Halle. In the first place, 
the whole installation of ‘‘ flies,” borders, and back 
cloths that is generally to be found in the larger 
German stages has been retained, and with this 
also the system of chariots. The plan and division 
of the stage has likewise retained the main 
features of the large German wooden, or part iron 
and part wooden, stage. On the other hand, 
hydraulic power has been introduced for moving 
all the principal parts of the under- machi- 





nery, but, dissimilar from an ‘‘ Asvhaleia ” theatre 
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installation, no section of the stage floor nor 
any trap or bridge is raised by the direct applica- 
tion of a hydraulic ram. All hydraulic pressure 
is indirect, cables and pulleys being used to move 
any section, and these being worked by the rams 
placed at the side of the stage. There is hence no 
blocking of the understage by vertical rams, as in 
the case of the ‘‘ Asphaleia” stage. Herr Schlosser 
specifies the difference in the two systems by 
naming the ‘‘Asphaleia” arrangement a combi- 
nation of ‘‘ lifts,” whilst to the ‘‘ Hofburg . me- 
chanism the term ‘‘ hydraulic cranes” is applied. 
The horizon which is such a conspicuous fea- 
ture in the ‘“‘Asphaleia” stage is only to be 
found in a very modified form, as we have here 
simply to deal with a kind of curved back cloth 
hanging from a curved batten on rings which can 
be easily moved up and down, and for which there 
are no extra lengths of canvas on vertical rollers 
for panorama effects. Now in the form here 
adopted we find the excellent arrangement of a 
combined trap and rolling way, by which a large 
section of the stage can be easily sunk, allowing 
the enormous bridge, if we may call it so, to close 
the gap, whilst the minor traps are raised to take 
the place the bridge has previously occupied. In 
the next article I shall describe the stage in 
detail. 





THE RUSSIAN VOLUNTEER FLEET. 

In the present issue we publish some illustrations 
of the Kherson, one of the most important of the 
vessels belonging to the Russian Volunteer Fleet. 
Reference to these illustrations is made on page 668 ; 
but in connection with the subject it will be of 
interest if we give here a brief account of the 
inception and establishment of the fleet. 

At the time of the last war between Russia and 
Turkey, the former country had next to no navy, 
and certainly no cruisers worthy of the name in the 
modern acceptation of the term. The need of 
means of carrying on hostile operations afloat was 
forcibly brought home to the people by the out- 
come of that war. The spirit of the nation being 
aroused, certain Russians, anxious for their 
country’s welfare, determined to assist the 
Government by fitting out a few ships which would 
be ready to act as cruisers in case of European 
complications leading to the intervention of a naval 
power. It is unnecessary to shut our eyes to the 
fact that there was quite a possibility these ships 
might have been used against ourselves; but, 
however that may be, no Englishman, true to 
English traditions, will fail to recognise the high- 
minded patriotism of those who strove to do some- 
thing to advance the interests of their country and 
uphold its flag. We have always been a hard 
fighting race ourselves, and have pride in being able, 
not only to give a strong blow, but to take one 
without malice. If the time ever come that we, the 
people of this country, cease to admire national 
virtues in others—even if directed against us—it 
will be because those virtues are dead among our- 
selves. Fortunately, however, the Russian Volun- 
teer Fleet has never had occasion to act in its 
military capacity, and, on the civil side, Great 
Britain has benefited largely by its inauguration, 
~ the whole of its existing ships have been built 

ere. 

The organisation of the fleet having been arranged, 
a principal committee for receiving subscriptions 
was created at Moscow, and local committees were 
started in all the chief towns of the empire. The 
late Emperor Alexander III., the then _heir- 
apparent to the throne, took an active part in the 
work, and in the course of a few months about two 
million roubles were collected, A special commis- 
sion of naval officers started for Hamburg, and 
bought four steamers belonging to the North 
German Lloyd’s. Two of these were the Alsatia 
and Lotharingia. Peace was, however, soon con- 
cluded, so that the vessels had no opportunity of 
distinguishing themselves in active operations, but 
they did good service in carrying the wounded and 
sick, and also troops from San Stefano to the Black 
Sea ports. This duty being concluded, the ships 
were used for the purpose of opening up communi- 
cation between the European ports of Russia and 
her Asiatic territory in the Far East, of which 
Vladivostock is the port. It is this town which is 


destined to play so important a part in the future 
as the Pacific terminus of the great Siberian Rail- 
way. 

The first operations of the Volunteer Fleet as a 


commercial venture were not encouraging. No 
profits were made, and no signs were shown of pro- 
bable further development ; in fact, there was a 
moment when such a state of hopelessness was 
reached that many voices were raised in favour of 
transferring the whole fleet, not large at the time, to 
some principal trading company, such as the Russian 
Steam Navigation Company, which was operating in 
the Black Sea. Fortunately for Russia, that project 
was not carried out, and soon a new era dawned for 
the Volunteer Fleet, an era of prosperity which 
still continues, and shows no sign of waning. The 
supreme direction of the fleet was transferred to the 
Minister of Marine. The accumulated experience 
of previous years—the best adviser in all under- 
takings—enabled improvements to be made in the 
management, and under the guidance of a strong 
hand, disappointment became a thing of the past. 
At the present time the Russian Volunteer Fleet 
is managed by a committee representing the 
Ministries of Finance, the War Office, the Imperial 
Navy, and the State Audit. This committee is 
analogous to the board of directors of an ordinary 
shipping company. It has a president, whois gene- 
rally an admiral, and is selected by the Minister of 
Marine. This committee deals with the more im- 
portant questions of policy. The general manage- 
ment of the fleet is, however, confided to an execu- 
tive officer known as the Inspector of the Volunteer 
Fleet, and in the selection of that officer, not only 
has the fleet, as a corporation, been exceptionally 
fortunate, but the shipbuilders and engineers of this 
country have also cause for satisfaction. Colonel 
Linden, who occupies the position, was for many 
years in England as Naval Attaché representing 
the Russian Government, and during his long 
residence here acquired a knowledge of—and, in 
the light of subsequent events, we think we may 
fairly say an admiration for—the resources of our 
private shipyards and engineering establishments 
which have stood him, and us, in good stead. 
The working out of the designs of the various ships 
has all been carried out under his personal super- 
vision, and the vessels have been exceptionally well 
arranged for the class of trade they have to carry 
on, as has been proved by experience. His excep- 
tional knowledge of marine engineering practice has 
enabled him to boldly adopt new departures in equip- 
ment which less well informed persons would have 
neglected. For this reason the ships of the fleet 
have always been representative of sound and 
advanced marine construction. There is one other 
thing for which we should thank Colonel Linden, 
although, perhaps, contractors have not always 
felt grateful for it at the time. He has introduced 
a system of rigorous but strictly equitable inspec- 
tion, which admits of no half measures. Con- 
tractors are given fair play there are no delays, 
no vexatious alterations, but the thing must be 
right. The building of these vessels in England 
has distinctly raised the character of the inspection 
of mercantile vessels ; indeed, in yards where these 
ships have been built it has almost become a bye- 
word to say of anything that it ‘‘ would be good 
enough for the Russians,” when desiring to use a 
superlative. It is satisfactory to know it is con- 
sidered that only in this country could this high 
standard of work be reached. 

At present the Volunteer Fleet possesses 13 
steamers of large capacitv, each capable of carrying 
from 3000 to 5000 tons deadweight of cargo, and 
exclusive of bunker coal. They are the Kherson, 
Petersburg, Saratoff, Orel, Vladimir, Voronej, 
Kiav, Ekaterinoslav, Tambov, Yaroslaval, Kos- 
troma, Nijni-Novgorod, and Khabarovsk. Two 
other vessels—improved Khersons—will also be 
built in this country. The first four named are 
fast steamers, their speed being up to 19 knots, 
whilst the others can steam up to 13 knots. All, as 
stated, have been constructed in England, and are 
comparatively new. The pioneer ships acquired in 
Germany are no longer on the list of the fleet ; 
they were taken over by the Russian Admiralty, 
and converted into training ships, having become 
somewhat obsolete, and unfit for merchant service. 
The principal port from which the steamers of 
the fleet start is Odessa. They pass through the 
Suez Canal, and reach Vladivostock in about 40 
days. On the way they call at Port Said, Perim or 
Aden, Colombo, Singapore, and Nagasaki as the 
principal ports. Only two or three years ago no 
more than seven or eight voyages were made each 
year, but, under the present energetic manage- 
ment, no less than 22 voyages are carried out 





within the year, so that the remote port of Vladi- 





vostock has lost the characteristics of isolation and 
desolation which so long distinguished it. 

It is in this way that the Volunteer Fleet has 
rendered important service to Russia by bringing 
the distant parts of the vast empire into closer 
communion. Formerly the enormous distance of 
the Pacific seaboard from the older and more 
important European cities, the difficulties of com- 
munication, and consequent high prices of the 
necessaries of civilisation, to say nothing of the 
more ordinary luxuries of life, naturally deterred 
persons from isolating themselves amidst such un- 
congenial surroundings. The Volunteer Fleet has 
changed all this. The voyage is now a simple 
matter to be undertaken with that assurance of 
comfort and safety which can be found in a modern 
and thoroughly well appointed ocean liner, such, 
indeed, as the Kherson and her sisters represent. 
Arrived at the Pacific port, the traveller finds the 
prices of almost all the necessaries of life have fallen 
to near the level which exists in the markets of 
European Russia. 

At Odessa the Volunteer Fleet possesses excel- 
lent repairing works, fitted with modern plant, 
and the appliances generally required for the work 
of keeping the machinery of the fleet in running 
order. ‘The Siberian Railway has supplied a good 
deal of freight for the vessels in the shape of ma- 
terial for the construction of the line, and has thus 
added substantially to the earnings of the fleet, 
whilst the latter in turn has rendered possible the 
construction of the railway in an economical and 
expeditious manner. It is worthy of notice here 
that the freezing of Vladivostock Harbour is not 
now an insuperable obstacle to the passing of ships. 
Last winter vessels entered the port even when the 
frozen surface had reached a thickness of 12 in. A 
canal through the ice 4 miles long was cut out by 
sawing, the huge frozen masses being crushed or 
towed away by the Government vessel Siloch. The 
operations were successful, but in order to do the 
work still more efficiently in future, an ice-breaker 
of large size is being constructed at Copenhagen, 
and this will begin operations next year. 

The steamers of the fleet on their outward 
voyages carry emigrants, whose number is annu- 
ally increasing, troops, Government stores, mer- 
chandise, and convicts. The latter are sent to the 
island of Sachalin, or Saghalien, as spelt in the 
maps, by a special steamer named the Yarostaol. 
Sachalin is a Jarge island north of Vladivostock, 
and forming an extension of the Japanese archi- 
pelago, so that its northern half extends into the 
Sea of Okhotsk. On homeward voyages the ships 
carry soldiers whose term of service has expired ; 
tea, for which the vessels go up to Hankow; and 
colonial produce of different kinds, such as copra, 
castor seeds, &c. The tea trade is now entirely in 
the hands of the Volunteer Fleet, and last year no 
less than 35,000 tons were brought to Odessa, and 
from thence were carried to Moscow and else- 
where. 

Tt has been shown how, by the Volunteer Fleet 
carrying material for the Siberian Railway, one 
great industrial Russian enterprise was made to re- 
act on another, to the advantage of both. That 
should be a matter of congratulation to all civilised 
nations, ourselves among others ; but possibly that 
is hardly the attitude that has been adopted by 
many of us. When we first heard of the Russian 
Volunteer Fleet it was, perhaps, natural we should 
not have looked on the movement with sympathetic 
interest. In their cruiser aspect the vessels were 
supposed to be intended for the destruction of 
British commerce in the then not improbable event 
of war. The military side of the fleet has happily 
become merged in its peaceful avocations. The 
guns and ammunition have remained stored at 
Odessa, and though the weapons are there ready 
for use—the ships being specially strengthened to 
carry them—yet there is no reason why we should 
be more hostile towards the Russian merchant 
cruisers than towards the war vessels of any other 
Power. Perhaps the trade rivalry threatened was 
in some cases as potent a cause of antagonistic 
feeling as the guns and ammunition themselves. 
If so, a feeling was evinced as shortsighted as it 
was ungenerous. The settlement and trade deve- 
lopment of waste or savage territories is a gain to 
the civilisation of the world, and we, who are in 
the forefront of civilisation,. should be among the 
ag gainers. If the ships of the Volunteer 

leet carry, say, coffee to ivostock, coffee mills 





will be ao to grind the berries, and Birming- 
ham should supply those mills, If a little further 
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BREECHLOADING MECHANISM FOR FIELD GUNS. 
(For Description, see Page 668 ) 


inland the people take to woven stockings, when 
before stockings were unknown, the stockings should 
come from Leicester, and so on through the whole 
course of manufacturing industry. There are, it will 
be said, customs duties, some of them almost pro- 
hibitive. We are not aware what duties are in 
force for the articles mentioned, but this we know, 
that it would be very difficult for Russia to con- 
struct and enforce a scale of actually prohibitive 
duties against British manufactures. We have been 
fighting prohibitive duties for years past all over 
the world, and returns show that our export trade 
is by no means dead yet. We may, therefore, hope 
to find as many Birmingham coffee mills as made- 
in-Germany coffee mills at Vladivostock ; if we do 
not, it will be our own fault. In any case we have 
now the satisfaction of knowing that they will all 
be carried there in British-built ships. We trust 
enough has been said to show that the Russian 
Volunteer Fleet deserves the best wishes of the 
English people. 








OHILIAN NITRATE OF SODA 
DEPOSITS. 
(Concluded from page 636.) 

At the beginning of the nitrate of soda industry 
thera were two systems of treatment adopted, one 
the Paradas system, by which the caliche was con- 
tinually moved in the heated water until it became 
dissolved, copper vessels being used. The other 
Was similar to that described, but there have been 
Mapy improvements made from time to time ; the 
gteat difficulty of obtaining a sufficient supply of 
water calling forth all the inventive genius of those 
connected with the work, in order that every drop 
of water used should produce a certain amount of 
profit. The first mentioned system is now out of 
date, as by it a large production could only be ob- 
tained at great expense. 

The solution is allowed to stand in the shallow 
crystallising vats for three or four days, or until it 
18 seen that crystals cease to be deposited. The 
remaining liquid, called agua vieja (old water) or 
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agua madre (mother water), is now run off, and if, 
when tested, it shows that it contains a good per- 


centage of iodine, it is pumped to the iodine depart- 


ment ‘for treatment. If the percentage of iodine 
contained is small, it is pumped back to the boiling 
tanks and used again. The crystals are then 
shovelled up on an inclined platform, the cancha, 
where the superfluous water is allowed to fall back 
into the vat again, and they become quite dry and 
ready for shipment, which latter is carried out in 
sacks. The main feature of the plant for obtaining 
the nitrate of soda is simplicity in strict conformity 
with scientific principles. 

The composition of the nitrate after it has gone 
through the process described is : 


Per Cent. 
Nitrate of soda... 94.59 to 96.45 
Chloride of sodium 95 ,, 345 
Humidity... 1£0 5, 285 


which give a mean of nitrate of soda 95 45 per 
cent. ; chloride of sodium, 1.67 per cent. ; humi- 
dity, 2.25 per cent. The foreign substances there- 
fore represent from 4 to 5 per cent. The richness 
in nitrogen is 15 to 16 per cent , and in soda 35 to 
36 per cent. 

The composition of nitrate of soda, chemically 
pure, is: 


} an Per Cent, 
eos xygen : ‘ 
Nitric acid { Nitrogen 16 47 \ 63.53 
Soda... me - ais a gee 36.47 
100.00 
Nitrate of potash contains : 
pie.” 2 be Oxygen 39.51 ; 
Nitric acid { Wilapes 13.86 , 53.37 
Potash fs St ‘oF pet Le 46.68 
100 00 


The nitrate of soda has therefore 2.61 per cent. 
more nitrogen than the nifrate of potash, which 
makes it have greater value as a nitrogenous 
manure, and also for the purpose of making nitric 
acid. As the nitrogen is the most expensive 
fertilising element in Europe, and pays so much per 
unit, it is necessary to take into account this cir- 





cumstance in the,elaboration of those caliches in 
which are found the nitrate of potash, because this 
salt diminishes the percentage of nitrogen of the 
nitrate of soda, and consequently lowers its price. 
This combination, however, does not exist to any 
marked degree in the caliches of Chili, and therefore 
the value as measured by the percentage of nitrogen 
is very even, considering the wide extent of terri- 
tory from which the nitrates are taken. 

The nitrate of soda is easily dissolved in water, 
a circumstance that renders its extraction from the 
caliche a simple process. According to one inves- 
tigator, 100 parts of water will, according to the 
ram of temperature, take up nitrate of soda as 
ollows : 


Degrees Parts of Nitrate 
Centigrade. of Soda. 

0 72.9 

20 875 

40 102.0 

60 1220 

80 148.0 

100 180.0 

120 216.0 


The density of the crystals is 2.25 ; that of the 
saturated solution 1.38. The solution boils at 
120 deg. Cent., and the crystals are but very 
slightly soluble in pure alcohol. The solubility of 
the nitrate of soda is diminished by the presence 
of free nitric acid, and it requires 66 parts of the 
concentrated acid to dissolve one part of the nitrate. 
The presence of common salt also diminishes the 
solubility of the nitrate of soda, and its own 
solubility is, in turn, diminished by the presence 
of the nitrate, a very important point to be con- 
sidered in treating the caliche. 

Fusion of nitrate of soda takes place at 310.5 
deg. Cent., when it decomposes, giving place to 
nitrite of goda and then soda. The fusion of nitrate 
vf soda with one molecule of nitrate of potash 
occurs at 220 deg. Cent. 

As it is a very deliquescent substance, great care 
is necessary to protect it from the humid atmo- 
sphere, and for the same reason it has not as high 
a value as nitrate of potash for the manufacture of 
explosives. At the ‘‘oficinas,” however, they make 
a good powder by mixing 52.5 parts of nitrate of 
soda, 20 parts of sulphur, and 2.5 parts of powdered 
oak-bark charcoal. At some the mixture is 70 
parts nitrate of soda, 18 parts of charcoal, and 12 
parts of sulphur. 

The nitrate of soda has many applications in the 
manufactures, but its special value is that for re- 
inforcing the productive agents in the soil by 
supplying the necessary nitrogen. Before entering 
upon this part of the subject, however, it will be 
best to follow the agua viega to the iodins depart- 
ment, and note the process of extracting that valu- 
able article of commerce. 

The agua viega is stored in a large tank, and is 
let into the small vats as required for the treat- 
ment with bisulphite of sodium... The first process 
is that of obtaining carbonate of soda for the pur- 
pose of making the sulphurous acid, and this is 
accomplished as follows: In a specially arranged 
inclosure, nitrate of soda and powdered coal, in pro- 
portion of six to one respectively, are mixed 
together thoroughly, and when they are well incor- 
porated, the mass is heaped into a pile in the centre 
of the inclosure, water thrown over it, and then fire 
applied to the top. It immediately bursts out into 
a fierce blaze, and the pile burns away quickly, with 
a loud hissing, sputtering noise. After the mass 
has ceased to burn, the resultant carbonate is 
allow to cool, when it is broken into small pieces 
and transferred to small tanks into which water is 
allowed to flow. ‘The heat generated in these 
tanks is considerable, owing to the action of the 
water on the carbonafe. After it is cool, the solu- 
tion is run into large lead-lined cylinders, where it 
is charged with sulphurous anhydride that is gene- 
rated in a sulphur kiln close by, the gas being 
forced through until the proper amount has been 
absorbed. This process is usually carried out with 
a set of four to six cylinders, so that the gas is being 
absorbed by a large beige of the solution and 
very little is wasted. When the absorption is com- 
plete, the bisulphite solution is run into a storage 
tank, and is ready for use in precipitating the iodine 
from the agua vieja. The chemist of the establish- 
ment now tries the percentage of iodine in the agua 
vieja, and decides what proportion of the bisulphite 
is necessary. When the bisulphite solution is run 
into the tanks containing the agua vieja, the latter 
is kept moving gently by paddles ev as to obtain a 
perfect mixture, and when this is accomplished the 
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liquid is allowed to settle for six or eight hours, when 
the clear portion is run off, and that remaining 
treated with a mixture of the bisulphite solution 
and carbonate solution to convert the free iodine 
into iodide of sodium, The iodine so obtained is 
passed into receptacles with filters of bagging, after 
which it is pressed with great force and formed into 
cakes. It is then sublimated in retorts, which 
occupies about a week, the stoneware condensers 
holding about 7501b. each of the iodine, which has 
reached a state of almost absolute purity. The 
packers then take charge of it and prepare it for 
exportation. 

In extracting both the nitrate of soda and the 
iodine, the chemists of the establishments are kept 
constantly on the alert, as they have to test from 
time to time in order to direct the operations to the 
best advantage, and one error or oversight on their 
part would mean not only considerable loss of 
material, but also loss of time, which latter, in such 
work, means a great deal. 

As the nitrate fields began to be worked and 
oficinas were erected farther and farther away from 
the coast, or at least the base of supplies, Iquique, 
communication by rail became a matter of necessity. 
The Peruvian Government granted concessions for 
the construction of lines as early as the year 1860, 
but for some reason they were not carried out, and 
it was not until the yeara 1871 and 1874 that the 
ports of Iquique and Pisagua were connected with 
the deposits of Tamarugal at their southern and 
northern limits respectively. With the opening of 
the railways came the inevitable war of rates, the 
carrying company charging 14 cents per quintal per 
mile, while the producers combined and tried to 
force a reduction. The natural consequence was 
the formation of a system of transport by mule 
carts, by which more than one-half the nitrate of 
soda produced was transferred to the seaboard. 
When the Chilian Government took possession of 
the territory, the authorities tried to bring about an 
arrangement on the basis of 1 cent per mile, 
reckoning the Chilian dollar worth 37d. This sug- 
gestion was refused by the directors of the railway, 
who insisted upon obtaining their ‘‘pound of 
flesh” (15 cents per quintal-mile) as fixed by the 
Peruvian Government. Under these circumstances 
the authorities at the Chilian capital issued an 
order establishing the rate at 1 cent per quintal- 
mile, the dollar to be considered at 36 pence, 
and 45 miles was declared the maximum distance 
up to which mileage could be charged. In the 
meantime the mule cart service continued, and it was 
found that the nitrate could be transferred by that 
means at a much lower rate than byrail. As will 
be seen by the plan on page 543 ante, the oficinas 
between Jaz Pampa and Montevideo were much 
nearer the coast by direct cart-road than by rail to 
either Pisagua or Iquique, between which ports 
there are several small harbours that have been 
arranged for the accommodation of the nitrate 
vessels, 

The nitrate deposits are divided into five comi- 
sarias, which are subdivided into cantones. In the 
first comisaria are the cantones Zapiga, San Fran- 
cisco, Pampa Negra, Chiquiquiray, and Sal de 
Obispo. In the second, Negreiros, Huara, and La 
Pena. In the third, San Antonio, Yungay, La 
Novia, Cocina, Argentina, Soledad, and Del Sur. 
The fourth includes the district of Antofagasta, 
and the fifth that of Taltal. In the Tarapacda dis- 
trict there are 125 “‘ oficinas” or factories, 49 under 
private control,and 76 belonging to the Government. 
‘he Chilian Government have sold or is selling off at 
auction all its interests in the oficinas, and the nitrate 
of soda deposits will hereafter be extracted by com- 
panies or private individuals. When the question 
of taking over the nitrate deposits and working 
them as a monopoly, or selling them outright to the 
highest bidders, was brought up at the beginning 
of the Congressional sessior, it created a great stir 
in nitrate circles, both in and outside the Republic. 
A very strong party advocated the taking over of 
the industry, and it was pointed out that all the 
business was in the hands of foreigners, the natives 
not having the slightest chance of reaping even a 
small portion of the benefits derived from the rich 
deposits. There was a powerful argument against 
such a course, however—want of capital. It would 
take a large amount to buy out existing oficinas 
and railways, and that capital would naturally seek 
other countries for investment, leaving the Govern- 
ment without means to work unless the money was 
raised at high interest and the deposits mortgaged 
to secure the loan. It was therefore decided to 





sell out all the Government oficinas, and the sales 
began in February, 1895. 

The sales brought the Government a large sum, 
the bidding for some of the oficinas being very 
keen. They were nearly all bought in by large 
syndicates, so that the production, as before stated, 
can be kept well under central. 

The use of nitrate of soda as a fertilising agent is 
of comparatively recent date, the first to propose it 
being the celebrated French chemist, Boussingault. 
The nitrate of potash was, however, employed 
centuries before. The soda contained therein can- 
not be said to have very much influence over vegeta- 
tion, although some plants, such as the sugar- 
cane, are found on analysis to contain considerable 
proportions of the salt. It forms a good medium 
through which to supply the soil with the nitro- 
genous elements in its combination, and, being 
easily soluble, requires much less manipulation 
than other fertilisers. Applied alone to land that 
is poor, it has little or no effeet, so that it cannot 
be considered a complete fertiliser. Mixed with 
substances containing the phosphates, lime or 
potash, it is one of the best that the agriculturist 
can use. 

Nitrate of soda and guano have fought a long 
and fierce battle to gain popularity, and it was not 
until the great extent of the deposits of the former 
were made known, and its price consequently 
lessened, that the use of the nitrate began to 
increase and that of the other to lessen. Strange 
to say, the country about the last to experiment 
with the nitrate of soda as a fertiliser was Chili 
herself, for it was only within the last six years 
that there was any demand for it in the agricultural 
districts. 

The question of its use is more appropriate for an 
agricultural journal, but it may be interesting to 
show some of the results obtained at the Ecole de 
Montat, France, in some experiments. In an area 
of 24 acres 440 lb. of nitrate of soda was used. 
The production of wheat was 3608 lb., and of straw 
7260 pounds. Without the fertiliser, the same 
area gave 2706 lb. of wheat and 4840 lb. of straw, 
showing an increase of 902 lb. and 2420 lb. re- 
spectively. 





THE RUSSIAN VOLUNTEER SS. 
‘“* KHERSON.” 

In our issue of May 22 last we gave an account of the 
trial trip of the Kheraon, a vessel built by Messrs. R. 
and W. Hawthorn, Leslie, and Co., Limited, of Heb- 
burn-on-Tyne, the engines being constructed at the St. 
Peter’s Works, also situated on the Tyne, near New- 
castle, of the same firm. We then stated that we should 
publish illustrations of this vessel and her machinery. 
In conformity with this promise, we give some views 
of the ship in our two-page plate of this week. As the 
illustrations will extend over two or three issues, we 
shall defer any detailed description of the vessel and 
her machinery until they have all appeared, merely 
stating now the leading elements of design. It may 
be appropriate, however, to give in this issue a brief 
account of the Russian Volunteer Fleet, of which we 
have heard a good deal in this country, although not 
more than its importance deserves. This account will 
be found on page 665. 

The Kherson is a twin-screw steamer, 493 ft. long 
over all, and 455 ft. between perpendiculars, 54 ft. 3 in. 
wide, and 37 ft. 3in. deep. When loaded to 24 ft. 
draught, her displacement is 10,255 tons. She is in- 
tended to carry passengers, emigrants, and cargo, and 
she can also be fitted as a troopship. There is accom- 
modation for 74 first-class passengers, 59 second-class 
passengers, and 1444 emigrants, The hull is specially 
strengthened in order to take the guns which would 
be provided if the ship were transformed into a cruiser. 
Our illustrations give an excellent idea of the general 
arrangement of the vessel. The engines are of the 
usual triple-compound type, with Marshall valve gear, 
and steam is supplied by 24 Belleville boilers. We 
shall illustrate the engines and boilers in this series. 
It will be remembered that on her trial the Kherson 
ran for 12 hours off the Tyne at a mean speed of 19.5 
knots, the mean indicated horse-power being 13,307. 





CANET’S BREECH-LOADING MECHANISM 
FOR FIELD GUNS. 

WE shall shortly take the opportunity of describing 
a new type of field carriage for quick-firing guns that 
has been produced by Mr. G. Canet, of the Forges et 
Chantiers de la Mediterranée, and which is now being 
manufactured at the gun works of the company at 
Havre for several foreign Governments. In the mean- 
time we publish on pages 666 and 667 several views of 





extremely simple breech mechanisms for field quick- 
firing guns, the actions of which will be understooi 


from the illustrations. Figs. 1 to 6 show the first type. 
In this the action of securing the breech and setting 
the lock is effected by a single motion of the lever, 
which is formed in one piece with the block; a 
corresponding reverse movement of a quarter-turn 
frees the block, which can be swung outwards 
for introducing a fresh cartridge. The block is of 
the ordinary cylindrical form, with alternate screwed 
and plain segments fitting into corresponding seat- 
ing, in the breech of the gun. The projecting rim 
at the rear is cut away for a quarter of a circle for the 
lever to move freely, and on the other side it is finished 
with a hinge for the block to swing on. It will be 
seen, Fig. 5, that the swinging arm terminates in a 
sleeve with threads cut in the interior, and that a 
recess in the breech-block is provided to receive this 
sleeve. It will also be noticed, Fig. 5, that the lock 
is fitted within the sleeve and that a bar sliding in 
the jaws of the turning lever draws back the hammer 
and spring, as the lever is thrown up into the locked 
position. The various parts of the mechanism are 
shown in Fig.6. The breech seating is provided with 
the ordinary extractor, the recess for which is shown 
in the illustrations, Figs. 1 and 5. Figs. 1 to 3 show 
this mechanism in the various positions of the block 
when locked, released, and thrown open. 

Figs. 7 to 13 illustrate another type. In this a coned 
and interrupted thread block is employed. The form 
of the block is clearly shown in Fig. 11, whereit will 
be seen that at the back is a projection bored out to 
receive the firing mechanism, and cast on the outside 
with a screw thread. A heavy plate of relatively 
large diameter is hinged to the gun, and into the 
centre of this the block is screwed (Fig. 9). The 
back of the block, as shown in Fig. 11, is formed with 
bevel teeth that gear into a toothed segment formed 
on the vertical end of the operating lever, Fig. 12. A 
projecting bearing on the back of the hinged block 
receives the vertical arm of the lever (Figs. 7 and 8), 
and when the parts are in place the operating lever 
can be moved horizontally, while the teeth on the 
segment gear into those on the back of the breech- 
block. Thus a quarter-turn of the lever in one direc- 
tion, Fig. 8, frees the block, which can be swung back 
on its hinge, and the same amount of movement in the 
opposite direction locks the gun, the lever fitting into 
a recess cut in the projection at the rear of the gun. 
The partial revolution of the screwed extension of the 
block which is held by the hinged plate also sets the 
firing mechanism, which is contained in the recess 
bored in the block, Fig 11. The position ready for 
firing is shown in Fig. 7, where it will be seen that the 
striker that has been drawn back by the main spring 
in turning the block can be released by pulling on the 
tripping carriage that moves in the guides at the back 
of the hinged block, Fig. 7. A very useful feature of 
the firing mechanism attached to the Canet guns of this 
class enables the striker to be drawn back and re- 
leased repeatedly in the event of a misfire, thus 
avoiding the great risk incidental to opening the gun 
while it contains an unexploded cartridge. 

Figs. 14 to 18 illustrate the third and very novel 
type, which appears to have given very excellent 
results in practice. In this the block seating in the 
breech of the gun is of a very curious form (Figs. 15 
and 16). In a vertical plane the sides of the recess 
are parallel, and are cut iato a series of semicircular 
grooves ; the top and bottom of the recess are curved. 
On one side, at the back of the gun, is a broad semi- 
circular groove enlarged on the outside as shown. The 
block is approximately semicircular, with two parallel 
sides which are cut with grooves corresponding to 
those in the seating, Fig. 17. One face of the block 
is hollowed, and the other formed to close the 
chamber of the gun. As will be seen in Fig. 17, 
there is a projection on the right hand of the 
block, with one plane face and the other semicircular 
to fit into the recess cut in the rear of the gua. 
Beyond is an enlarged collar, and the operating 
lever is turned at right angles to lie alongside the 
gun when the block is locked; a spring catch in 
the lever fits into a recess in the gun to hold it in 
place, Figs. 15 and 16. A quarter-turn in a vertical 
plane opens or closes the breech, and when in firing 
position the recess in the back of the block serves 
as a carrier for the cartridges. A stop is provided 
for preventing the block from being turned too far, and 
when this is removed the whole of the mechanism 
can be taken apart with but little trouble. The firing 
device is placed in the block, Fig. 17, and the various 
parts are shown in Fig. 18. 

We shall refer again to all these types of breech- 
loading field guns when we describe the new carriages 
which Mr. Canet has recently introduced and is now 
manufacturing at Havre. 





BLacKkPoot.—The Blackpool Town Council proposes to 
widen the local promenade. The arrangements adopted 
provide for a 15 ft. footpath on the easterly side, a road- 
way 55 fo. wide, a 10 ft. island footway, a double line of 
electric tramways, and a promenade 42 ft. wide on the 
outer or westerly side, the whole width being 140 ft. 





The estimated cost of the works contemplated is 300,000/. 
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THE BACTERIAL PURIFICATION OF 
WATER 


Ar the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, November 24, Mr. J. Wolfe 
Barry, C.B., F.R.S., the President, in the chair, a paper 
on “ The Bacterial Purification of Water,” by Dr. Percy 
Frankland, F.R.S., was read. 4 , 

The author dealt with the more important advances in 
the subject since he brought it before the Institution 10 
years ago. In the consideration of bacterial purification 
by natural processes, the so-called ‘*‘ self-purification ” of 
river water was discussed in so far as the spontaneous 
disappearance of bacteria in running water was concerned. 
Saveral special instances of stream purification were re- 
ferred to, and the relative importance of the factors con- 
cerned in the process, such as sedimentation, action of 
light, alge, and chemical oxidation, temperature and 
movement, was taken into account. The removal of 
bacteria during the natural filtration of water through 
porous strata was exemplified by the contrast, as regards 
pacterial contents, exhibited between surface and deep- 
well waters. : ‘ 

The latter part of the paper was devoted to bacterial 
purification by artificial processes, and under this head 
the purification of public water supplies by means of 
sand filtration was considered. In the first place the 
importance of a preliminary purification of the unfiltered 
water by storage in reservoirs was pointed out. Not 
only did the coarser particles in suspension become 
deposited during storage, but a large number of the 
bacteria present also succumbed to sedimentation. This 
important fact had been first demonstrated by the author 
in 1885 in the course of numerous experiments he had 
made on the removal of micro-organisms from water. 
More recently he had studied the bacterial value of sedi- 
mentation on a practical scale at the reservoirs of the 
London water companies. The rate at which sand filtra- 
tion was carried on was then discussed, and the practice 
in this respect at several of the more important water 
works was indicated. The necessity of slow and uniform 
filtration was insisted upon if satisfactory results were to 
be secured. The depth of the fine sand to be employed 
in filters was then discussed, and experiments were cited 
showing the advantages to be derived from the use of a 
thick layer of the material. Attention was also directed 
to the size of the sand grains employed and the effect of 
this factor upon the bacterial quality of the filtrate; and 
the results of mechanical analyses of sands derived from 
filter works in different parts of Europe were given. The 
filtering power of the surface layer of slime was referred 
to, and its incapacity, if unaided, of yielding a satisfac- 
tory filtrate was pointed out, experiments being quoted 
to show the further removal of bacteria in the subjacent 
layers of fine sand. The effect on the quality of the filtrate 
of cleaning the filters, was also pointed out. 

After referring to experiments made in America on the 

intermittent filtration of potable water through sand, and 
to actual practice at the Chemnitz Water Works, in Ger- 
many, the author drew attention to the grave disturbances 
in the efficiency of sand filtration which he had found to 
occur occasionally in frosty weather. The results of the 
author’s past examination of the London water supply 
for the Local Government Board were shown in @dia- 
gram, in which the marked rise in the bacterial contents 
of the filtered water strikingly corresponded with the fall 
in the temperature to the vicinity of freezing point. The 
difficulty of guarding against the deterioration of the 
effluent during such times was one of the principal pro- 
blems which engineers had to face in this country, where 
it was not customary to cover the filter beds. The im- 
portance of guarding against these disturbances, occurring 
as they did just when surface waters were generally in 
their worst condition and stood in most need of efficient 
filtration, was strongly emphasised. 
_ The author reproduced, in an Appendix, the regulations 
issued by the German Government in regard to the filtra- 
tion of surface waters used for public water supplies, show- 
ing how far behindhand was English practice in submit- 
ting the purification of the public water supplies to the 
systematic control of bacteriological examination. 





LAUNCHES AND TRIAL TRIPS. 

Tuk screw steamer Tintagel Castle, built by the Fair- 
field Shipbuilding and Engineering Company, Limited, 
for the Castle Mail Packets Company, and launched on 
September 12, was put through her official trials in the 
Firth of Clyde on the 17th inst. The Tintagel Castle is 
intended as an intermediate steamer in the service to the 
Cape, and 18 @ single-screw steamer, classed 100 Al at 
Lloyd’s, 440 ft. in length, 50 ft. in breadth, and 33 ft, in 
depth, with a gross tonnage of about 5600. Internally 
the vessel is divided into numerous: water-tight comparb- 
oie, and there is a double bottom running the whole 
ength, which again is subdivided ‘into various compart- 
age for carrying water ballast. The cargo holds are 

ve in number, and have capacity for about 6000 tons of 
cargo, and each hold has a separate hatch and double 
steam winches for quick despatch in loading and discharg- 
ne The main hatch is specially constructed to take in 
oo ers and mining machinery of the largest dimensions, 
or lifting which a steel spar is provided, along with 
adequate gins and steel wire gear. The passenger ac- 
jmmodation, including about 170 first and second class 

- yo is placed amidships, with dining saloons, drawing 
ry smoking rooms, for each class, The engines are of 

8 _— ©xpansion type, with three cylinders and three 
_ 8 working at a high pressure, steam being supplied 
Hd our tubular steel boilers. The shafting is of a 
ae Len “ pepe of bronze. On the trial, the 

: a light conditio: 8 4 
Was easily maintained, oe 





Messrs. Charles Connell and Co., Scotstoun, Glasgow, 
launched on the 10th inst. a steel screw steamer named 
Anping, built to the order of Messrs. G. and J. Weir, 
Limited, Cathcart, forthe China Merchants’ Steam Navi- 
gation Company, Shanghai. Her dimensions are: Length 
between perpendiculars, 265 ft.; breadth, extreme, 40 ft. ; 
depth, moulded, 22 fb. 6in. ; with a gross tonnage of about 
1750 tons. The engines, which are of the triple-expansion 
type, having cylinders 22 in., 33 in., and 55 in. in dia- 
meter by 36 in. stroke, steam being supplied by two 
single-ended boilers 14 ft. by 11 ft. suitable for a working 

ressure of 1801b., are being constructed by Messrs. David 
owan and Son, Glasgow. 

The s.s. Dresden, an 18-knot passenger boat, built for 
the Great Eastern Railway, was launched from Earle’s 
shipbuilding yard, Hull, on November17. The boat in 

uestion is 302 ft. long by 38 ft. beam by 16 ft. 6 in. 

epth of hold. She will be fitted with two sets of triple- 
expansion engines driving twin screws, whilst the neces- 
sary steam will be supplied by five large steel boilers. 


Messrs. Mackie and Thomson, Govan, launched on the 
18th inst. three steam fieeters for Messrs. Haggerup, 
Doughty, and Co., Grimsby. The vessels—which are 
named Fleetwood, Grimsby, and Harwich respectively— 
are part of an order for 35 fleeters and three ‘‘ carriers ” 
which Messrs Mackie and Thomson are executing for the 
same owners. Of the 35, eight have now been launched. 
The dimensions of each are: Length, 103 ft. 9 in.; breadth, 
20 ft. 6in.; and depth, 11 ft. 7in. Triple-expansion 
engines, with cylinders of 10in., 15 in., and 27 in. diameter 
respectively, and a stroke of 20 in., are being supplied by 
Messrs. Muir and Houston, Kinning Park. 


The Mallard, torpedo-boat destroyer, was launched 
from the yard of Messrs. John I. Thornycroft and Co., 
of Chiswick, on the 19th inst. This is the fourth vessel 
of this type recently launched from the Chiswick yard. 





A large steel steamer named Neidenfels was launched 
on Thursday, November 19, by Messrs. Wigham Richard- 
son Fone Co. from their Neptune Shipyard, Newcastle- 
on-Tyne ; 
Deutsche Dampfschifffahrts Gesellschaft ‘‘ Hansa,” of 
Bremen. She is 430 ft. over-all length, 524 ft. beam, 
and 314 {t. in depth, and will carry a deadweight cargo of 
8000 tons. The propelling machinery consists of a seb of 
quadruple-expansion engines, self-balanced on the Yarrow, 
Schlick, and Tweedy system, supplied with steam from 
three large boilers fitted with forced draught. Both the 
machinery and boilers are being constructed by Messrs. 
Wigham Richardson and Co. 


On Thursday, the 19th inst., Sir Raylton Dixon and 
Co. launched from the Cleveland Dockyards, Middles- 
brough, an iron and steel steam trawler named Gleaner, 
of the following dimensions: Length, 100 ft. 8 in. ; 
beam, 20 ft. 5 in.; depth, moulded. 11 ft. 8 in. The 
vessel has been built to the order of Mr. W. H. Johnson, 
of Grimsby. Triple-expansion engines will be fitted by 
the North-Eastern Marine Engineering Company, 
Limited, of Sunderland, the cylinders being 11 in., 17 in., 
and 30'in. in diameter by 21 in. stroke, supplied with 
steam by a large steel boiler working at 180 lb. pressure, 





On Thursday afternoon, the 19th inst., Messrs. Craig, 
Taylor, and Co. launched from their Thornaby Ship- 
building Yard, Thornaby-on-Tees, a steel screw steamer, 
the Urania, of the following dimensions: Langth, 280 fo. ; 
breadth, 41 ft. ; depth, 18 ft. 9in. Her engines are being 
constructed by Messrs. Sir Christopher Furness, Wesb- 
garth, and Oo., Limited, Middlesbrough, the cylinders 
being 20in., 324 in., and 53in. in diameter by 36 in. 
stroke, supplied with steam at 1601b. by two large boilers, 





The torpedo-boat destroyers Furor and Terror, built by 
Messrs. James and George Thomson, Limited, Clyde- 
bank, for the Spanish Government, have now completed 
their official trials. Oo Friday, the 20th inst., the Terror, 
having previously made a natural draught trial, on which 
a speed of 224 knots was attained, was put through the 
severer ordeal of the forced draught or full-power trial, 
consisting of four runs on the measured mile at 28 knots, 
which speed was by contract to be maintained during a 
further trial of two hours’ duration. The prescribed 
speed was exceeded without difficulty on the Skelmorlie 
measured mile, and was maintained with great regularity 
during the subsequent two hours’ run. In the teeth of a 
strong south-westerly breeze the vessel behaved admirably, 
and there was almost a total absence of vibration, in 
spite of the high power necessarily developed. The vessels 
are 220 fb. long and 22 ft. broad, being thus somewhat 
larger than any of the destroyers of the British Navy. In 
explanation of this it may be stated that the load carried on 
the trial is more than twice as great as in the case of the 
British boats. TheFuror and Terrorare, moreover, fitted out 
with various appliances to render existence on board more 
endurable in a tropical climate. There is a sheathing of 
teak planks over the steel upper d complete awnings 
all forward and aft, and an installation of electric ventilat- 
ing fans throughout the crews’ and officers’ quarters. The 
ships are lighted by electricity throughout. The arma- 
ment consists of two 14-pounder i Maxim- 
Nordenfeldt guns, the one mounted forward and the 
other ‘aft; two 6-pounders of the same pattern on the 
broadsides ; and two automatic Maxim guns on the port 
and starboard bow. ‘There are also two 14-in. deck 
pivoted torpedo tubes on the Schwartzhoff system. At 
the conclusion of the speed trials the firing trial of the 
guns was carried out. The Spanish Government was 
represented by Commodore Camara, chief of the Naval 
Commission ; Captain Peral, Captain Carlier, and other 


she has been built to the order of the|/w_ 





officers, while Captain Tolero represented the Constructive 
Department. The builders were represented by Mr. 
G. P. Thomson. 





Messrs, Harland and Wolff launched from their yard 
in Belfast on the 21st inst. the single-screw steamer 
Arabia, one of two sister ships for the Hamburg-Ameri- 
can Steam Packet Company, the other, the Arcadia, 
being already launched. The new steamer is intended 
to run in the company’s North Atlantic trade, and has a 
gross tonnage of about 5450. The propelling machinery 
for the vessel, which has been constructed in the engine 
works of the builders, consists of a seb of quadruple- 
expansion engines, specially designed to avoid vibration, 
and similar to those of the steamship Pennsylvania, re- 
cently launched for the same owners. 





On Saturday, November 21, the s.s, Norman, built by 
the Sunderland Shipbuilding Company, Limited, was 
taken to sea on her loaded trial trip, and attained a mean 
speed of 11 knots. The steamer is 206 ft. between per- 
pendiculars by 29 ft. broad by 13 fb. 2in. depth. Tri- 
compound engines have been fitted by Messrs. The 
North-Eastern Marine Engineering Company, Limited, 
Sunderland, having cylinders 17 in., 28 in., and 46 in. in 
diameter by 30 in. stroke, and designed for 175 lb. work- 
ing pressure. 





The trial trip of the s.s. Regina, built by the Elsinore 
Iron Ship Building and Engineering Company, Elsinore, 
Denmark, to the order of the Flensburger Steam Naviga- 
tion Company, of Flensburg, took place on the 21st inst. 
in the Sound, and was considered very satisfactory. The 
vessel is built of steel, and her dimensions are 278 ft. 6 in. 
by 40 fb. 4 in. by 17 ft. 44 in. depth of hold. The engines 
are of the triple-expansion type, with surface condenser, 
and supplied with feed-heater of Lundkvist’s system. 
During the trial trip the engines indicated normally 750 
horse- power, and the speed was 10 knots. 


On November 23 Messrs. Alex. Stephen and Sons 
launched from their works at Linthouse a steel screw 
steamer named Pisa, built to the order of Messrs. Robert 
. Sloman and Co., Hamburg, for their trade between 
tbat port and New York. She is of the following 
dimensions: Length between perpendiculars, 390 ft.; 
breadth extreme, 46 ft.; depth moulded, 304 ft. The 
engines are of the triple-expansion type, having cylinders 
28 in., 47 in., and 79 in. in diameter respectively, and a 
5lin. stroke. Steam is supplied at 180 Jb. pressure by 
two extra large double-ended steel boilers, having six 
furnaces in each. 








Messrs. Fleming and Ferguson, Limited, engineers and 
shipbuilders, Paisley, launched, on the 25th inst., the 
Owenabuee, being the first of two 1200-ton twin-screw 
hopper steamers which they are constructing to the order 
of the Cork Harbour Commissioners, 

On Wednesday, Novembar 25, 1895, the spar-deck 
steamer Nitocris,; built by Sir Raylton Dixon and Co., 
Cleveland Dockyards, Middlesbrough, for the Moss 
Steamship Company, Limited, of Liverpool, was taken 
out to sea for her official trial trip. Her dimensions are 
320 ft. by 43 ft. 3in. beam, and 25 ft. depth moulded, 
with a deadweight capacity of about 4200 tons on a 
light draught of water. The engines, by Messrs. The 
North-Eastern Marine Engineering Company, Limited, 
Wallsend, are of the triple-expansion type, having cylin- 
ders 23 in., 36 in., and 59 in. in diameter by 42 in. stroke, 
and supplied with steam by two large single-ended boilers 
working at 180 1b. pressure, and fitted with Howden’s 
system of forced draught. 





The twin-screw yacht Varuna, which has been designed 
by Mr. G. L. Watson, and built by Messrs. A. and J. 
Inglis, Pointhouse, for Mr. Eugene Higgins, New York, 
has completed her speed trials in the Firth of Clyde. Her 
progressive trials were very satisfactory, and there was 
little doubt that she would go through the severer test as 
easily. Two runs each way were made between the Cloch 
and the Cumbrae, and with everything working splendidly 
for a new boat of the class, a mean oseult of just on 
17 knots was the result, She had also a 24-hours coal 
consumption trial. 





The Belgian Government will complete its fleet of fast 
paddle steamers on the Dover-Ostend route by the addi- 
tion of the Princess Clementine, which has just been 
launched by Messrs. Cockerill at Hoboken. The builders 
guarantee a speed of 224 knots, a little more than that 
obtained by the sister steamer Marie Henriette, built on 
the Clyde in 1893, which developed the then record speed 
for a paddle steamer of 22.2 knots. Her dimensions are : 
Extreme length, 351 ft. 6 in.; breadth 1 aaqpacs paddle- 
boxes), 37 ft. 10 in.; depth, 23 ft. 2 in. er engines will 
develop 8500 horse-power, and she will have eight boilers 
fitted with Serve tubes. The internal arrangements will 
contain several new features—a restaurant, with columned 
arcade, decorated with medallions, in Limoges faience, of 
notable persons; and a ladies’ boudoir in the style of 
Louis XVI. On the cabin panels will be water-colour 
drawings by artists of repute. 





Rote ror Hypravtic CaLcuLations: Exratum.—In 
our notice of a hydraulic slide rule, published on page 
655 of our last issue, the amount given in line 26 from 
end of article should read ‘‘226 cubic feet per second,” 
and not 226 cubic feeb per minute, as there printed. In 
line 13 from end, after the word figure, ‘‘2” should be 
inser’ 
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Destructor Furnace 


Tue plant which we illustrate on this and the 
opposite pages has been put down by the Beaman 
and Deas Syndicate, Limited, Wanrington, for the 
Leyton Urban District Council, and is designed to 
burn unscreened town’s refuse and compressed sludge 
in the proportion of 2 to 1 respectively. The plant 
(Figs. 1 and 2) comprises an 8-cell destructor battery, 
a chimney 150 ft. high, several iron buildings, a 
tipping platform with an inclined roadway, two 
water-tube boilers of 100 horse-power each (Fig. 3), two 
engines having cylinders 12 in. in diameter by 24 in. 
stroke, with fans, feed pumps, hoist, clinkering rail- 
way, and other accessories. The destructor furnaces 
(Fig. 2) are built in pairs (Fig. 4), of which there are 
four, and each (Fig. 3) has an inclined hearth leadiog 
from a tipping platform 8 ft. 9 in. in height to a hori- 
zontal firegrate. Beyond the grate there is a fire- 
bridge, with perforations in the brickwork which lead 
to the outer air. Beyond the firebridge is the com- 
bustion chamber (Fig. 4), which is common to both 
cells, 

The sludge, after being conveyed fiom the press 
house in sludge wagons, and lifted by the hoist to the 
level of the tipping platform, is mixed in the propor- 
tion above stated, with the refuse, which is carted in 
without undergoing any process of oe or selec- 
tion. The whole is then charged through a hopper on 
to the inclined hearth. A charge is meanwhile in 
course of destruction on the horizontal firegrate. 
When this charge has been consumed the furnace is 
clinkered, and the charge lying on the inclined hearth, 
which has meanwhile ae to a considerable extent 
dried by the heat deflected from the reverberatory 
arch and the general heat of the furnace, is in tura 
drawn on to the firegrate, a fresh charge taking its 
place. Forced draught passes from the ashpit, which 
is hermetically sealed, through the firebars and the 
charge lying upon them. The draught is found to 
keep the bara cool, the wear and tear being infini- 
tesimal. 

Another curious result is observed, viz.: Pieces of 
paper and other light material lying in any part of 
the furnace, even directly over the blast, retain their 

osition until consumed. One source of nuisance 
ound in some other forms of destructor is thus 
avoided, viz, the emanation from the chimney shaft 
of charred paper, dust particles, &c. 

The fumes from the charge lying upon the hearth 

through the furnace directly over the firebars. 

‘he firebridge, as before mentioned, is perforated, and 
alr passes through i*, becoming heated in its course and 
giving, on its escape into the combustion chamber 
through the perforations, a supply of heated oxygen 
which meets any fumes passing over the bridge and 
insures their perfect combustion. From the combus- 
tion chamber the gases pass three times between the 
tubes of the Babcock wei Wilcox boilers, there being 
one boiler to each four cells, When steam is not 
required, either or both boilers may be shut off by 
directing the gases through the bye-pass, shown in 
Fig. 3, and in more detail in Figs. 5,6, and 7. The 
gases from any of the cells can be sent to either boiler 
or direct to the chimney. 

The clinkering and recharging of the furnace is done 


nF is ii 
TA ¥ z tp 7a SMA VZZZ, 7, {IF OL. 
CG KQWwy010 LS CKK——K<<et a Ua SSK WSS 
or i; ii ] 








on : 
Pb, OS * y Sy 
SEEN ae: Sees i y/ 


3719 £ 


alternately, the better to preserve the heat in the 
combustion chamber, which is stated to keep constantly 
at a temperature exceeding 2000 deg. Fahr. Inasmuch 
as all the products of combustion have to pass through 
this chamber, it is impossible for any undecomposed 
vapours to escape into the flue beyond, and the most 
important of all questions appertaining to the disposal 
of refuse, i.e., the absolute avoidance of nuisance, is 
thus provided for. 

In relation to this point, Mr. J. Carter Bell, analyst 
for the county of Cheshire, reports as follows: ‘‘It 
is impossible for any organic vapours to reach the 
chimney shaft. In no case did I find the slightest 
trace of sulphuretted hydrogen or organic mephitic 
vapours. There is no trace of carbonic oxide. I con- 
sider this furnace to be a perfect destructor, and very 
much superior to any othera I have seen.” 

Mr. C. Estcourt, the Manchester city analyst, says : 
‘* From my examination of the gases coming from the 
chimney shaft, I am quite sure that they are perfectly 
innocuous and free from anything harmful. No 
organic or mephitic vapours can escape even into the 
flue during the process of combustion in this de- 
structor. I have made analyses of the gas drawn from 
the chamber in the flue under all the three main con- 
ditions of working—that is, (1) immediately before 
clinkering, (2) during clinkering, (3) immediately 
after clinkering, when the new charge of refuse has 
been drawn into the destructor ; and I can state that 
I did not find any harmful gas escaping from the fur- 
naces. I found no trace of sulphuretted hydrogen. 
There is no trace of carbonic oxide, showing that prac- 
tically perfect combustion is attained by this de- 
structor.” 

Mr. Rimmington, analyst for the city of Bradford, 
who tested the efficiency of the destructors at Dews- 
bury on behalf of the corporation, reports most favour- 
ably on the working of the plant there. 

It might be expected that the great heat generated 
would destroy the firebrick lining of the furnaces, but 
this is not the case. The siliceous particles given off 
by the burning refuse attach themselves to the roof of 
the furnace and the surrounding brickwork in a 
stalactitic form, and thus provide a complete protec- 
tion, consisting of a substance which is a non-con- 
ductor of heat. Indirectly, therefore, the high tem- 
perature is the means of preserving the brickwork, 
and obviating the cost of repairs which might other- 
wise be necessary, ' 

The destructor at Leyton is the firat of its kind in 
England to burn pressed eludge successfully, and there 
are a large number of districts, especially in the neigh- 
bourhood of London, which have been waiting to see 
the result of the experiment there befcre adopting the 
same process, It is satisfactory to note that the gua- 
rantee given by the makers, viz., a consumption of 
14 tons per cell per day of 24 hours, of refuse and 
sludge mixed in the proportion of 2 to 1 respectively, 
is being consistently maintained, and even exceeded. 

It is not, however, the mere consumption of a very 
large quantity of this matter that calls for favourable 
comment, As a steam generator the Beaman and Deas 
destructor is most successful, evaporating from ordi- 
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matcrial burned. Th? steam generated at Leyton 
besides driving the fans and lifting the sludge 
wagons, is to be utilised for driving a dynamo to 
light the destructor works as well as the whole of 
the sewage works by electricity, and it is expected 
that before long it will be made to drive all the machi- 
nery at the sewage works. It is also claimed that 
even when this is done there will be sufficient steam 
runniog to waste to effect a considerable reduction in 
the cost of generating the electricity for the public 
lighting of the district, and it is suggested that a dy- 
namo be placed at the destructor works which could 
be connected by cable with the distributing station. 

At the present moment we understand that the 
Beaman and Deas Syndicate are being asked by a local 
authority in the north of Evgland the cost of removing 
their destructor to their electric light works, so that 
they may use the epare steam in generating elec- 
tricity. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 18. 

THE two weeks sinc? the announcement of the 
results of the national election have developed a strong 
and advancing market, in which plate and structural 
iron participated. The recently booked orders for 
plates and shapes will aggregate not less than 20,000 
tons. All the larger steel works are in operation, 
some of them to full capacity; others not quite full, 
excepting steel rail departments. The steel billet 
combination decrees billets shall not sell at less than 
20.25 dole. at makers’ mill, subject to a 2.00 dols. per 
ton forfeiture. This means the immediate construction 
of open-hearth plants by buyers; among those con- 
cerns which will begin to build are the Lake Erie Iron 
Company at Cleveland and the Union Rolling Mills. 
A *‘commissioner ” acts as chief spy on the eales of all 
memb:rs. Consumers strongly protest against this 
action. The plate and structural mills will book large 
orders during the next few weeks, Prices are firm, 
and no advance will be made on business spoken of 
prior to election. Western markets show greater life than 
eastern, and buyers there are contemplating the covering 
of requirements for the first half of next year. Bridge 
work is promising, and if railroad bonds sell with any 
degree of activity, a great deal of needed railway equip- 
ment will be contracted for very soon. Pig iron produc- 
tion is now 125,000 tons per week, and will march on, 
Bessemer pig sells well, and big orders are now assured. 
Bar, sheet, and skelp mills are gaining business Lut 
slowly. The favourable agricultural conditions are 
furnishing a strong undertone to the market, but the 
volume of orders is restricted by the approach of winter. 
The — of the market during the winter will be 
measured by the extent of preparation made by manu- 
facturers for spring pots! 4 Merchant steel mills 
find an improvement from the receipt of orders which 
were held back. Electric tramway work promises to 
become a very important factor next year. A great 
deal of cast and wrought iron pipe work is arranged 
for, and will be made during the winter menihe. 
Within a few days large orders have been placed for 





nary town refuse 1 lb. of water for each pound of 


locomotive engines. Steel rail quotations are 22 dols. 
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Old iron and steel rails are finding readier sale. The 
anticipations are now quite confidently indulged in for 
a gradual expansion in demand for mill and furnace 
products on a gradually improving scale of prices. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was fairly active 
in the pig-iron warrant market last Thursday forenoon, 
fully 25,000 tons of iron changing hands. Prices were 
firm, the previous day’s losses being well-nigh recovered. 
The advances ranged from 24d. to 34d. per ton. In the 
afternoon the market was easier, and prices declined 1d. 
to 24d. per ton. Some 30,000 tons of iron were dealt in. 
The closing settlement prices were as follow: Scotch 
iron, 48s, 104d. per ton; Cleveland, 40s. 10d. ; Cumber- 
land and iddlesbrough hematite iron, respectively, 
50a. 104d. and 483. 104d. per ton. Business was active on 


were 103. per ton down. Yesterday forenoon 50 tons of 
| the metal changed hands, and the price lost 1s. 3d.per ton. 
In the afternoon prices rallied 53. per ton, but no business 
was reported. There were no dealings this forenoon, but 
the price was marked up ls. 3d. In the afternoon a 
similar advance was made. No sales took place. 


More Shipbuilding Contracts. — Messrs. Donaldson 
Brothers, shipowners, Glasgow, have contracted with the 
London and Glasgow Shipbuilding and Engineering Com- 
| pany for a triple-expansion steel screw steamer of 6300 
tons deadweight carrying capacity. She is intended for 
their cargo and cattle trade between Canada and the 
Clyde.—Messrs. McMillan and Co., Dumbarton, have 
contracted to build a steamer of about 1500 tons gross for 
Mesere. W. O. Miller and Co., and one of about 
3000 tons gross for Messrs. Gow, Harrison, and Co. 
Both vessels will be classed 100 A 1 on Lloyd’s Registry. 
— The London and North-Western Railway Com- 








pany have just placed an order with Messrs. 
William Denny and Brothers, Dumbarton, for an 


Friday forenoon, when the turnover amounted to upwards | express twin-screw steamer of high speed and large 
of 30,000 tons. Allround there was a drop in prices of | passenger accommodation, for their Dublin and Holy- 
24. per ton. There was further realising in the after-| head service.—Messra. Donald Currie and Co., of the 


noon, when the sales approached 35,000 tons, and prices 
declined another 1d. per ton all round. At the close the 
respective settlement prices were 48s, 74d., 40s. 74d., 
503. 74d., and 48s, 74d. per ton. An active business was 
done on Monday forenoon, and the tone was steady, 
with prices at near Friday’s close. About 40,000 tons of 
iron changed hands. Scotch and Cleveland dropped 4d. 
each per ton. The afternoon market was flat, and a con- 
siderable number of sales were effected, but the market 
did not get much influential support. A turnover of about 
40,000 tons of iron was again reported. Prices left off 
about 2d. per ton down on the day all round, the actual 
settlement rates being 48s. 6d., 40a. 44d., 50a. 6d., and 
48s. 6d. per ton respectively. The dealings in pig iron on 
Monday forenoon again amounted to about 40,000 tons. 
The tone was flat on what was regarded as the closing of 
a large “‘ bull” account, a drop of 3d. to 4d. per ton all 
round being recorded. In the afternoon the market went 
strong on account of the weakness referred to having been 
eliminated. Scotch iron made a sharp rally, recovering 
not only the ground lost in the forenoon, but also making 
2d. on the day, rallying from 48s. 14d. to 48s. 8d. per ton. 
The turnover was about 40,000 tons, and the respective 
settlement prices were 48s. 74d., 40a. 6d., 503. 74d., and 
48s, 6d. per ton. Business was quiet this forenoon, when 
the turnover was about 25,000 tons, There were buyers 
about, but few sellers, Prices advanced all round 1d. to 
14d. per ton. The market was strong in the afternoon, 
especially near the close, on a report that the engineer 
employers had resolved to give their workmen an advance 
in wages of jd. per hour. (Juite 40,000 tons of iron were 
dealt in, and prices left off 34d. to 54d. per ton up, 
the settlement quotations at the close being, respec- 
tively, 48s. 104d., 40s. 104d., 51s., and 493. per ton. 
The following are the current quotations for several 
No. 1 special brands of makers’ iron: Clyde, 51s. per ton ; 
Oalder and Summerlee, 51s. 6d. ; Gartsherrie, 52s. ; Colt- 
ness, 54s.—the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 51s. 6d.; Shotts (shipped 
at Leith), 53s.; Carron (shipped at Grangemouth), 52s. 9d. 
per ton. During the past week a furnace at the Eglinton 
Works, Ayrshire, making ordinary iron has been damped 
out, and one making hematite iron has been put in blast, 
and an extra hematite furnace has been started at the 
Coltness works, so that there are now in actual operation 
in Scotland 77 furnaces, as compared with 78 in the 
corresponding week of last year. Six are now makin 
basic iron, 36 are working on hematite ironstone, an 
35 are making ordinary irons. Last week’s shipments 
of pg iron from all Scotch ports amounted to 3723 
tons, against 3396 tons in the corresponding week 
of last year. They included 605 tons for India, 515 
tons for Australia, 205 tons for Italy, 315 tons for Ger- 
many, 100 tons for Russia, 105 tons for Holland, 100 
tons for China and Japan, smaller quantities for other 
countries, and 1832 tons coastwise. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 363,299 tons yesterday afternoon, as was the case 
yesterday week, thus showing no change for the past 
week, There has been a falling off in the amount of 
speculative buying during the past week or so, while 
some holders have been realising, but the general condi- 
tion of the trade continues on a sound basis. New busi- 
ness with consumers has been less pronuunced than it 
was, but consumption continues on a large scale against 
current contracts. 


Finished Iron and Steel.—These commodities are still 
in active demand and firm in price. A meeting of the 
Conciliation Board for the Scottish Steel Trade was held 
in Glasgow yesterday afternoon, Mr. A. Cameron 
Corbett, M.P., in the chair. After some explanation had 
been made by representatives of the emp. oyers on the 
present position of the trades, the workmen’s delegates 
agreed to withdraw the claim which they recently made 
for an advance of wages meantime, and the proceedings 
terminated. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia has been dull satan’ he past week. On Monday 
the price was nominally 7/. 12s. 6d. per ton. 


Glasgow Copper Market.—Last Thursday forenoon some 
25 tons of copper were sold, and the price fell 1s. 3d. per 
ton. In the afternoon 50 tons changed hands. There was 
no dealing on Friday forenoon, but, in response to the 
advance of prices in New York, the price was put up 
1s. 8d. per ton. Fifty tons were dealt in at the afternoon 
market, and the forenoon advance was lost, The market 
was again a blank on Monday forenoon. Flatness was 


the rule, and prices were reported 5s. per ton down. No 
business was done in the afternoon, and the quotations 


Castle Mail Packets Line, have placed with the builders 
of the Danolly Castle and Raglan Castle an order for a 
new steamer for cargo and passenger service, which is to 
measure nearly 6000 tons register.—The Grangemouth 
Dockyard Company have contracted to build a three- 
masted steel sailing vessel of 1000 tons. 


Orders for Locomotive Engincs.—Messrs. Neilson and 
Co., of the Hydepark Locomotive Works, Glasgow, have 
just booked an order for 18 locomotive engines for the 
Imperial Japanese railways, and an order for six engines 
for the Orange Free State—24 in all. 


Sugar Machinery Contract.—Messrs. Blake, Barclay, 
and Co., Greenock, have contracted to furnish the whole 
of the sugar-refining plant and machinery for a sugar- 
housein Japan. The plant and machinery to be supplied 
will be capable of turning out 300 tons of refined sugar 
per week. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on Change here, but at the open- 
ing of the market affairs were somewhat depressed. This 
was not caused by any falling away of legitimate trade, 
but was brought about by a fall in warrants, which hap- 
pened in consequence of holders throwing them on the 
market. The flatness, however, did not continue long, 
for in the afternoon the market again became firm, 
with a fair business doing. Middlesbrough warrants, 
after dropping as low as 40z. 1d., improved and closed 
40s. 6d. cash buyers. At one part of the day Noa. 3 
g-m.b. Cleveland pig iron changed hands at 403. 44d., 
and there were sellers over at that price, but later on 
40s. 6d. became the general quotation for early f.o.b. 
delivery, while there were makers who held out for as 
much as 41s. (Quotations for forward delivery varied a 
good deal, and there was not a great deal of business 
ahead doing, though inquiries were numerous. More, 
however, was asked for forward than for prompt delivery. 
The lower qualities of pig iron were reported scarce, and 
were steady in price. No. 4 foundry was quoted 393. 6d. 
to 39s, 9d., grey forge 38s. 9d., and white 37s. 9d., and 
some producers asked rather more than these figures. 
East coast hematite pig was in fair request. ixed 
numbers were sold by merchants at 493., but up to 50s. 
was named by producers. Spanish ore merchants would 
not reduce quotations, for freights are firmer, and 
ore is somewhat scarce. To-day’s market was stronger, 
and prices had an upward tendency, though those 
for makers’ iron were not quotably altered. Middles- 
brough warrants advanced to 40s. 10d., which was the 
closing cash price of buyers. Shipments of pig iron are 
most exceptionally heavy for November, and inland de- 
liveries are large. It is believed that makers’ stocks are 
at present rapidly decreasing. 

Manufactured Iron and Steel.—There is not much new 
in the manufactured iron and steel trades. Plates, angles, 
and bars are not so much inquired for as they were a 
little while ago, but manufacturers are well off for orders, 
and quotations areupheld. Steel rails are in good request, 
and prices are very stiff. Orders might be placed on the 
following terms: Common iron bars, 5/. 5s.; best bars, 
51. 15s. ; iron ship-plates, 5/. 5s. ; steel ship-plates, 5/. 10s. ; 
steel boiler-plates, 6/. 103.; iron ship-angles, 5/.; steel 
ship-angles, 5/. 7s. 6d.; and heavy sections of steel rails, 
4l. 12s, 6d.—all less the customary 24 per cent. discount 
for cash, except rails, which are net at works. 


The Coal and Coke Trade.—Durham coal is steady in 
price, and deliveries are pretty heavy. Bunkers are in 
good request, and quotations are firm. Manufacturing 
coal is steady. Coke is in good demand, especially for local 
use, and average blast-furnace qualities are put at about 
13s. 6d. delivered here, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
New Railway Facilities. —The Sheffield District Railway 
undertaking was commenced on Friday in last week, when 
the Duke of Norfolk, in his capacity as Mayor of Shef- 
field, turned the first sod. The line, starting from the 
Sheffield end, curves to Spink Hill, near Killamarsh, 
where it joins a branch of the Lancashire, Derbyshire, 
and East Coast system, and thereby obtains a means of 





connection with the main line from Chesterfield to Lin- 





coln. The new Lancashire, Derbyshire, and East Coast 
Railway was opened for goods traffic on Thursday, thc 
19th inst. This line intersects the Midland Railway, the 
Leen Valley extension of the Great Northern line at 
Langwith, and the main line of the Great Northern at 
Tuxford. At Lincoln it is connected with the Great 
Eastern and other branches of the Great Northern, 
While, therefore, the Sheffield District Railway is in 
itself only atout_94 miles long, it will provide facilities 
for tapping the Great Northern and Great Eastern lineg 
by means of the Lancashire, Derbyshire, and East Coast 
line. The latter system traverses a coalfield of 200 square 
miles, which has hitherto been ignored by the railway 
engineer. The goods station of the Shetfield District 
Railway will be situated at Attercliffe, in the heart of a 
busy manufacturing community. The scheme is heartily 
welcomed by all classes, more especially by the owners of 
manufactories, who foresee in the coming competition a 
means of obtaining supplies of cheap coal from the 
charming Dukeries district. 


Engineering Projects at Wakefield.—The Wakefield 
City Council have been granted an extension for 12 
months of the period during which the corporation are 
to carry out an important system of sewerage and sewage 
disposal. The corporation, since the end of 1895, have 
tried their utmost to complete the work, but have met 
with great difficulties, as much as 27,000 gallons of water 
per hour having to be pumped. When the application 
of the corporation was heard, complaints were made con- 
cerning the bad state of the River Calder at Wakeiield, 
and the County Court judge was asked to refuse any 
further extension of time and to enforce a penalty in the 
event of further delay. This, however, was refused. 


The Influence of Carbon upon Iron.—The second of a 
series of lectures on ‘‘The Properties of Steel,” by Pro- 
fessor Arnold, of the Sheffield Technical School, was 
devoted to the subject of the influence of carbon on iron. 
He stated that in the course of experiments the maxi- 
mum tenacity of unhardened steels was about 63 tons per 
square inch at about 1.2 per cent. of carbon, and that any 
further addition of carbon actually lowered the tenacity 
of the metal, till at 1.8 per cent. carbon the maximum 
tensile stress was only about 55 tons per square inch. 
The higher the carbon the less ductile the steel, Ab 
about 0.1 per cent. of carbon the elongation in 2 in. was 
47 per cent., while at 1.8 per cent. it was only about 4 per 
cent. The view had been exploded that steel of similar 
chemical a would have identical mechanical 
properties. hile chemical analysis was indispensable, 
in certain cases the peculiar properties of steel could only 
be explained by the microscope. It is now generally 
recognised that steel is not a homogeneous solid, but 
an artificial igneous rock, like granite. Pure iron, 
it was shown, consists of a series of crystals belonging 
to the cubic system, and when a small quantity of carbon 
is added, it is not found equally diffused throughout 
the mass, but combines with a certain portion of the iron to 
form steel, which must be regarded as a definite com- 
pound. A steel of medium hardness—say 0.45 of carbon 
—is really a mixture of equal parts of crystals of pure 
soft iron and of hard steel, and at 0.9 per cent. carbon 
the whole mass is true steel. This point was defined by 
Professor Arnold as the saturation point of steel. If more 
carbon were added the metal became super-saturated, and 
what might be called white pig iron began to appear. 
The lectures are attracting much attention in Sheffield. 


Iron and Steel Trades.—The iron and steel industries 
maintain their position. Engineering work is still 
lentiful, and marine work more especially is bsing 
argely ordered, the rise in freights having greatly 
stimulated the market. Steel of all grades is being 
largely purchased both for abroad and the home 
trade, and the output of Bessemer material is larger 
than in the previous month. Makers of crucible 
steel report general progress, and there is scarcely a 
furnace idle in Sheffield. It is probable that the motor 
car industry will provide employment for a large number 
of people in Sheffield at no distant date. Already an 
influential firm has put down the machinery necessary 
in readiness for orders. The staple trades are active, 
cutlery, files, and silver goods alike finding a sbeady 
and remunerative market. The silver trade is more 
active than has been the case for some years, and the 
present year’s record will, itis thought, be the heaviest 
ever known. Quotations for raw and finished material 
have a tendency to rise. Hematites delivered in the 
district are quoted at from 54s. 6d. to 58s. 6d. per ton ; 
Bessemer billets, of special carbons used in the Sheffield 
industries, realise 5/. 12s. 6d. to 6/.; bar iron, 5/. 103. to 
6l.; Siemens-Martin acid steel, 7/. 103. per ton. The 
demand for wire rods and railway material is above the 
average. 


South Yorkshire Coal Trade.—The condition of the coal 
trade of this district is distinctly encouraging. There 
has been a steady improvement since the end of September 
in every class of fuel, with the single exception of steam 
coal, and in this case, after a period of abnormal activity, 
there has been a lull. The demand, however, for steam 
coal is up to the average at the present time. Coke has 
advanced rapidly, more especially in the best washed 
varieties. It is stated that best steel coke will be raised 
1s. per ton on December 1, and that a similar advance 
will come into operation from January 1 on coke disposed 
of in the open market. Contracts for coke that terminate 
at the end of the year will be raised from 2s. to 4s. per 
ton. Household coal is in great request, and manufac- 
turers’ sorts and smudge are firm. Quotations: Best 
Silkstones realise from 8s. 6d. to 93. 6d. per ton, Barnsley 
house coal 83. to 93. 6d., hards 7s. to 7s. 9d., manufac- 
turers’ fuel 4s. 64. to 53. 6d., common coke from 8s. 6d. 
to 12s. 6d. per ton. 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam coal trade has been in an un- 
settled condition, and shipments have fallen off. The 
best steam coal has made 93. 9d. to 10s. per ton, while 
secondary qualities have brought 93. to 9a. 6d. per ton. 
The demand for household coal is increasing, and a good 
winter’s trade is expected. No. 3 Rhondda large has 
made 10s. per ton. Patent fuel has shown little change. 
There has been a good demand for both foundry and 
furnace coke; the former has made 17s. 3d. to 17s. 6d. 
per ton, while furnace coke has brought 14s. 6d. to 16s. 6d. 

r ton. The demand for iron ore has been pretty 
good; the best rubio has made 13s. 9d. to 14s. 9d. per 
ton. Pig iron has ruled firm. The manufactured iron 
aud steel trades have been generally well employed, but 
the demand for Bessemer tinplate bar has fallen off. 


Newport Docks.—The Alexandra (Newport and South 
Wales) Docks and Railway Company give notice that in 


the next session of Parliament they will apply for powers | 4 


to surrender and terminate the lease to the Alexandra 
Dock Company, Limited, the purchase of the undertaking 
of the limited company, and the dissolution of that com- 
pany. the purchase or lease of the Pontypridd, Caerphilly, 
and Newport Railway Company, and other powers inci- 
dental to the working of the same. The principal object 
of the Bill is to transfer the powers of the Alexandra 
(Newport) Dock Company to the Newport (Alexandra) 
Docks Company, Limited, and to acquire and work the 
Pontypridd Railway. By acquiring the railway the dock 
company will have direct access to the Taff and Rhymney 
Valleys. and will be independent, to some extent, of the 
Great Western. 


Newport.—The Newport Town Council has given notice 
of its intention to apply to Parliament next session for 
powers for raising additional money to carry out new 
water works at Wentwood, and for extending the existing 
tramways to the docks at Malpas, and along the Corpora- 
tion-road on the east side of the river. 


Ireland and Wales.—In connection with a proposed 
direct steam service between Rosslare and Fishguard, the 
Dublin, Wicklow, and Wexford Railway Company are 
taking steps to construct a railway from New Ross to 
Waterford, so as to bring the latter port and the south- 
eastern districts of Ireland into direct railway communi- 
cation with Rosslare. 


Drainage at Torquay.—The Upton Valley drainage 
works at Torquay, estimated to cost 14,000/., will probably 
be carried out by the corporation without the aid of a 
contractor. Mr. Garrett, the surveyor, i3 convinced that 
the work can be done better and quicker by the council 
than if it is let out to contract. There are so many diffi- 
culties in the scheme, some of which might lead to liti- 
gation bstween the council and the contractor, that a 
sub-committee has been appointed to draft a plan for 
carrying out the work. 


Bristol Tramways.—The Bristol Tramways Company 
areabout to apply to Parliament for the necessary powers 
to authorise an extension of their system, as well as the 
adoption of electric traction on the whole of the present 
lines. The line in the eastern part of Bristol, starting ab 
the end of Old Market-street to Kingswood, is already 
being worked by electricity, while the tramway branching 
off from West-street to Eastville has been reconstructed, 
and will shortly be opened as electrical. 


Wrington Valley Light Ratlway.—A light railway is 
contemplated through Wrington Vale. The line will 
commence at a junction which is to be formed with the 
Cheddar Valley line at Congresbury. It is intended that 
the line should pass through Brinsea, then on to Wring- 
ton, passing in the vicinity of the parish church, and pro- 
ceeding then to Langford, near Havyets’Green. From 
this point the railway will go to Burrington ; it will ter- 
minate at Blagdon. 





Licut Rattway at Eaton Haut: Erratum. —In our 
description of this line, on page 642 ante, it was stated 
that the rolling stock cost 214/. This should have been 
2141. per mile, as shown by the summation of the annual 
sums for depreciation. 





MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAIL- 
waY.—Although the Nottingham Town Council pro- 
fessed to welcome the Manchester, Sheffield, and 
colnshire Railway Company very cordially when it 
announced its intention to construct an extension to 
London, and to pass through Nottingham en route— 
thereby giving N ottingham the benefit of direct railway 
communication with the metropolis—it cannot be said 
that the cordiality of the council has been reflected in its 
subsequent acts. Thus the council claimed 225,155/. for 
corporate property which the company found it necessary 
to purchase for the purpose of constructing its works at 
Nottingham, The Board of Guardians also put forward 
another claim of 130,9867. The claims were referred to 
the arbitration of Sir F. Bramwell, who awarded the 
council only 122,653/., while the guardians’ figures were 
cut down still more remorselessly to 31,244/. Altogether 
thé claims were reduced by Sir F. Bramwell from 386,1411. 
to 153,897/., a tolerably sweeping abatement. The Man- 
chester, Sheffield, and Lincolnshire Company proposes to 
erect large engine sheds, wagon repairing shops, water 

ke, and cranes at Annesley, another point upon its 
ndon extension. The works contemplated will afford 
aa employment for a considerable number of men, 
and the company proposes, —— to erect from 100 


to 150 cottages in the neighbourh 


in- | P° 








MISCELLANEA. 


WE are informed by the secratary of the British 
Association of Water Works Engineers, Mr. W. H. 
Brothers, that the offices will be removed to 55, Parlia- 
ment-street, S.W., on December 1. 


The general manager of the ‘‘ Dukeries Route,” as the 
new line between Clowne and Tuxford and Lincoln has 
been dubbed, announces that the remainder of the line 
from Chesterfield to Langworth will shortly be opened, 
and that passenger trains will be run in December. 


A series of four lectures on “‘ Motors for Auto-Cars or 
Self-Propelled Vehicles ” is being delivered at the Glasgow 
and West of Scotland Technical College by Professor 
Watkinson, Wh. Sc., M.I.M.E., M.I.E.E., on Thursdays 
at 8p.m. The first lecture was given last night. 


The third annual dinner of the Yorkshire Association 
of Students of the Institution of Civil Engineers was held 
on Saturday last at the Queen’s Head Hotel, Leeds. Mr. 
rthur Greenwood, President of the Association, occu- 
pied the chair, and amongst the guests was Mr. Preece, 
of the Postal Telegraph Department. 


The Secretary of State for Foreign Affairs has received 
a despatch from Her Majesty’s Consul at Bilbao, stating 
that tenders are invited for the supply of a heating appa- 
ratus for the new Palace for the Provincial Deputation of 
the Province of Biscay. Tenders will be admitted up to 
December 31, 1896, in the offices of the ‘‘ Direcion,” on 
the ground floor of the new palace. Such further particu- 
lars as have been received may be seen at the Commercial 
Department of the Foreign Office any day between the 
hours of 11 a.m. and 6 p.m. 


At a meeting of the Engineering Society, 
College, London, held on November 17, Mr. 
Browning read a paper on the “‘ Construction and Illumi- 
nation of Lighthouses.” After dealing shortly with the 
history of lighhouses from the earliest times, Mr. Brown- 
ing went on with the various materials used, and the 
different shapes of the towers, and then spoke of the 
methods of constructing lighthouses. The author then 
went on to describe the internal arrangements of light- 
houses and the precautions taken to render them fire- 
proof, and then finished the paper by describing the 
illuminants used and the methods of using them. 


In view of the discussion concerning comparative naval 
strength, the following particulars of French expenditure 
upon new construction, exclusive of armaments, since the 
year 1890, giving the increase or diminution compared 
with the previous year, will prove of interest : 


King’s 
A. 


£ £ 
1890 2,021,97 - 
1891 2,075,645 + 53,673 
1892 3,228,027 + 1,152,382 
1893 3,724,298 + 496,201 
1894 3,858,569 + 134,341 
1895 3,725,191 — 133,378 
1896 3,617,179 — 108,012 
1897 3,191,849 - 825,380 


The figures for 1897 are from the estimates now under 
discussion. Among supplementary naval credits just de- 
manded by the Minister of Marine for the year 1896 is 
a sum of 25,000/. for urgent work at Toulon in the repair 
and refitting of vessels, 


The traffic on German rivers is very considerable, 
and of late years large sums have been expended in bring- 
ing about facilities in the river and canal traffic, The 
German canal and river fleet consisted, a year or two ago, 
of 22,878 vessels with an aggregate a of 2,700,000 
tons. The traffic on the Rhine at the Dutch frontier 
amounted in 1894 to 44,178 vessels, carrying an aggregate 

uantity of 7,907,610 tons of goods, and the figures for the 
Elbe at Hamburg were 32,551 vessels, with goods amount- 
ing in the aggregate to 1,927,329tons. Nevertheless, this 
traffic is materially handicapped by the low water in many 
of the principal rivers. Thus in the case of the Elbe, but 
3 ft. of water is sometimes available, and at low water in the 
Weser has but a few inches more, whilst in the case of the 
Oder matters are fully as bad. Where the traffic is carried 
on through canals, circumstances are more favourable. The 
Dortmund-Ems Canal, which is a State monopoly, and is 
intended to connect Emden on the North Sea with Dort- 
mund in Westphalia, will everywhere have a depth of 
fully 8 ft. Its length will be about 170 miles, with a 
breadth at bottom of 60 ft., and of 100 ft. at top. The 
canal is to a great extent intended for iron ore trans- 
rt, of which a great portion comes from Sweden, the 
imports into Germany from that country amounting to 
about 600,000 tons during 1895. A great deal has been 
done for the improvement of the shipping on the Rhine, 
where the depth in most _ averages 10 ft. as far as 
Cologne, which prides itself on being a port. The bulk 
of the traffic on the Rhine is done by lighters, not more 
than 10 ft. depth, and carrying as much as 2000 tons each. 


A very considerable addition to the capacity of the Man- 
chester Corporation Electric Light Works has recently 
been made by means of a storage battery equipment. 
The battery is installed in the immediate vicinity of 
Hunt’s Bank, at a distance of one mile from the central 
generating station, and is charged from the ordinary 
distributing mains of the existing five-wire system. Ab 
the battery sub station a motor generator is employed, to 
give the requisite addition to the ordinary pressure of 
supply that is necessary to overcome the back electro- 
motive force of the battery. The motor generator is 
designed to carry the normal charging current of 300 
amperes, and raise it from 410 to 590 volts. The battery 
has been supplied and erected by the Chloride Electrical 
Storage Syndicate, Limited, Clifton Junction, Man- 
chester, and consists of 224 cells, each containing 73 








plates of their well-known ‘“R” type. The containing 
cells are of stout sheet lead, and are carried on iron and 
timber stands, and the battery is insulated throughout 
by means of duplex oil insulators. The plates are sup- 
ported in the cells by means of glass side plates or hangers, 
and separated from each other by solid glass rods. The 
frame of each plate is cast with an extension lug, which is 
homogeneously burnt with the corresponding lug of 
opposite polarity of the next cell on to a continuous lead 
T-section, which runs between each cell, supported on 
porcelain oil insulators. The entire battery is subdivided 
into four distinct batteries, each consisting of 56 cells, and 
is coupled on to the five-wire network of mains. Each of 
the batteries so formed is again subdivided into two 
parts, one part consisting of the battery proper of 44 cells, 
the other, the regulating portion consisting, of 12 cells, 
The electrical details of this battery are as follows: The 
normal maximum rate of discharge is 600 amperes from 
each of the four batteries, or a total of 2400 amperes at 
100 volts delivered in the mains; the normal rate of dis- 
charge is 300 amperes from each battery, and under the 
latter conditions the total watt-hour capacity of the 
battery reaches one million and a quarter watt-hours, The 
normal charging current is 300 amperes. The whole night 
load after midnight of the cen station is taken by the 
battery, and has enabled the third shift of hands, viz., 
10 p.m. to 6 a.m. to be almost entirely dispensed with, 
while on Sundays relief is also given to the second shifo, 
the battery taking the day load up to 4 p.m., in addition 
to the previous night load, 





Tue InstTrruTION OF ELxcTRicAL ENGINEERS.—The 
annual dinner was held last Wednesday evening at the 
Criterion, the guests of the evening being the Duke of 


H. | Norfolk, the Postmaster-General, and the Marquis of 


Tweeddale. The evening passed off very successfully. 





AMERICAN CiTrEs.—Ib is estimated that more than one- 
third the population of the United States now live in 
cities. In 1790 there were six American cities with a 
population of 8000 each. In 1890 the corresponding 
number was 448. Greater New York now contains 
3,200,000 inhabitants. 





PgRSONAL AND TRADE Nortes.—We learn that Mr. 
C. N. Russell, A.M.1.C.E., of Highgate, has been ap- 
—_ resident electrical engineer to the Shoreditch 

estry, and will take up his duties on the 7th prox.— 
Messrs, Drake and Gorham, of 66, Victoria-street, West- 
minster, have received an order for rearranging and re- 
placing the wing at St. George’s Church. Hanover-square, 
damaged by the recent fire.—Messrs. Fleming and Fer- 
guson, Limited, of Paisley, have received an order for 
one of their quadruple-expansion engines for the Robinson 
Diamonds, Limited, and have just shipped other sets for 
the Standard Mining Company, Limited, and the Kamf- 
serdam Mines, Limited. 





Tue Late Mr. JAmes Lyons CLEemMInson.—We regret 
to record the death of Mr. James Lyons Cleminson, of 
Dashwood House, New Broad-street, E.C., which took 
place on the 15th inst. at bis residence, 35, Chester- 
terrace, Regent’s Park. Mr. Cleminson was well known 
in connection with the construction of railways. He was 
born on October 11, 1840, and was, therefore, only 56 
years of age at the time of his death. He was the eldest 
son of Mr. John Cleminson, who was locomotive superin 
tendent of the Iquique, or the original Nitrate Railway, 
and who was also a naval engineer. The subject of our 
notice was educated at Genoa and Marseilles, and subse- 
quently served his apprenticeship under Mr. John Eng- 
land, of Hatcham Iron Works, and was next employed as 
chief draughtsman to the Somerset and Dorset Railway. 
He afterwards came to London, and was appointed 
manager to Mr. Robert Fairlie, with whom he was inti- 
mately associated in ——— and bape ye out the 
Fairlie locomotive. For several years he was chief of the 
drawing department and technical adviser to the Isca 
Foundry Company, Newport, and on returning to the 
metropolis -he occupied several important positions 
in connection with the firm of Clarke, Punchard, 
and Co. In 1874 he commenced business as a 
civil and consulting engineer, and amongst the 
many projects with which he has been identified as 
consulting engineer are the Buenos Ayres and Pacific 
Railway fof which he was actually the originator), Bahia 
Blanca and North-Western, Villa Maria and Rufino, 
Bahia and San Francisco, and North Wales Narrow- 
Gauge Railway. He was also consulting engineer to the 
only railway in China, viz., the Imperial Railway of North 
China. In this capacity he frequently came into contact 
with Li Hung Chang, and was created a Chinese man- 
darin in recognition of his distinguished services. Havin 
spent a considerable time in China, Mr. Clemison possesse 
an intimate knowledge of that empire and its resources. 
He had also bestowed on him various decorations from 
different parts of the world in appreciation of his railway 
enterprise. He was the inventor of the Cleminson com- 
posite wheel, and of the well-known flexible wheel-base for 
rolling stock, an arrangement which has been extensively 
applied. In addition to being a member of the Institution 
of Civil Engineers, hewas M. Inst. Mech. E.,F.R.G.S., &c. 
Mr. Cleminson was a very hard worker, and thoroughly con- 
scientious in the discharge of his duties, and, notwith- 
withstanding the painful nature of the maladies from 
which he suffered for several years, he manfully stuck to 
his post up to within a fortnight of his death. In spite of 
the assiduous attentions of Dr. Heath, with the assistance 
of the specialists, Drs. Ferrier and Sir William Broad- 
bent, all efforts to save his life were in vain. His great 
loss will be deeply deplored not only by his wife and 
family, but by his very large circle of friends, 
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MARINE ENGINEERS’ 
QUALIFICATIONS. 
THE question of the marine enginecr’s training 
has again come forward, a long discussion, adjourned 
from time to time, having recently taken place before 
the Institute of Marine Engineers at Stratford. Our 
readers will remember that about two years ago 
Mr. C. S. Sage, a member of the Institute referred 
to,* read a paper on this subject, which led to a 
memorial being presented to the Board of Trade 
by the Institute, asking that the period of appren- 
ticeship qualifying an applicant for a second-class 
certificate as engineer should be raised from three 
years to five years; and also that a third-grade certifi- 
cate should be granted to those who have served at 
least five years in an engineering works, and one 
yearat sea, and who pass the prescribed examination. 
It will also be remembered that the subject had 
been also discussed before another representative 
body well able to deal with it, namely, the 
North-East Coast Institution of Engineers and 
Shipbuilders,t when Mr. J. R. Fothergill read a 
paper on the same subject. In our former articles 
we commented upon the subject under discussion, 
indicating, from one point of view, some of the 


re difficulties that would have to be encountered before 
9 


the change could be made, and also, from another 
point of view, the desirable nature of the proposals. 
It will be remembered that the Board of Trade 
took the memorial of the Institute of Marine Engi- 
neers into consideration, and in order to get as 
wide a consensus of opinion as possible, determined 
on the very sensible step of asking for the views of 


1}a number of individuals, firms, and associations 


more intimately connected with shipping matters. 
The replies received have been recently made 
public in the form of an official publication. They 
supply some instructive reading, from which we 
propose to make a few abstracts. It may first be 
said, however, that the majority of those addressed 
by the Board of Trade — the proposals of 
the Institute of Marine Engineers, although, as 
will be seen, there were a few important dissen- 
tients. 

Mr. A. E. Seaton is a high authority on this 
subject, and his letter of “— is one of the first 
that attracts our attention. Speaking on behalf of 


* See ENGINEERING, vol. lviii., page 641. 








+ Tbid., vol. lvii., page 169. 


the company of which he is managing director, he 
assents to the five years proposal for apprentice- 
ship, stipulating that three of these must be passed 
in the workshop in manual labour, whilst the other 
two years might be spent in a technical college. If, 
however, we are to accept the term apprenticeship 
in its proper significance, the difficulty would arise 
that owners of works would seldom be found willing 
to allow their apprentices—we are not speaking of 
the gilt-edge variety—to absent themselves for two 
years to attend a coliege course. We are aware 
that certain liberal-minded engineering firms give 
very great encouragement and facilities to their 
apprentices to attend lectures during term, and be 
io the works during vacation. Such opportunities 
for young men are, however, comparatively rare, 
and it would be somewhat unfortunate for those 
who could not command these facilities if their 
benefit wera extended to others. Mr. Seaton, how- 
ever, further proposes that the two years might be 
spent in the works drawing office, and this would re- 
move the difficulty for those who were able to obtain 
admission to that ‘‘after breakfast department.” 
Mr. Seaton makes the reasonable suggestion that 
before getting his certificate the — should 
give proof of his ability as a handicraftsman. Many 
young men, he says, simply walk through the work- 
shops for three years (the class is growing rarer year 
by year), their head knowledge hardly exceeding 
their hand knowledge ; but a few month’s cram- 
ming enables them to pass. 

The replies of shipowners’ associations are espe- 
cially of interest in regard to this question, for they 
represent the employers of engineers —as it were, the 
users of the material under discussion. The Belfast 
Shipowners’ Association is the first we come to in 
the publication, and the secretary writes that they 
approve of the proposals both in regard to the five 
years’ apprenticeship and the creation of a third- 
grade certificate. Captain Boxer, the South-Eastern 
Railway Company’s marine superintendent, is also 
strongly in favour of the five years’ system. Pass- 
ing by many well-known names, including Wm. 
Allan, of Sunderland, the London and Glasgow En- 
gineering and Shipbuilding Company, Blair and Co., 
of Stockton, and Thomas Wilson and Co., of Hull, 
who all approve both of the third-grade certificate 
and the five years’ apprenticeship ; as well as Amos 
and Smith, Hull; Black, Hawthorn, and Co.; A. 
and J. Inglis; Clarke, Chapman, and Co.; Bow, 
McLachlan, and Co. ; Ross and Duncan; J. Red- 
head and Sons ; Ramage and Ferguson ; Fleming 
and Ferguson; Caird and Co. ; Dunsmuir and Jack- 
son ; Hall, Russell, and Co. ; J. I. Thornycroft and 
Co. ; David Rollo and Son; Rankin and Blackmore ; 
and Alex. Stephen and Sons, all of whom approve 
of the fiveyears’ apprenticeship, we come to the Fair- 
field Shipbuilding and Engineering Company, who 
give a qualified assent to the proposal. Through Mr. 
R. Barnwell, the managing director, it is suggested 
that if the age at which apprenticeship is com- 
menced be 18 years, the term should be five years, 
but, beginning after that, the time might be reduced 
to four years, ‘‘ provided the youths are only taught 
one branch of the trade.” Messrs. H. M. Robert- 
son and Co., of Victoria Docks, also write to some- 
what the same effect, and the opinion of this firm 
is deserving of every consideration, as the principal 
himself has had extensive experience as a marine 
engineer afloat, and the firm is extensively en- 
gaged in that class of work which keeps 
contracting engineers most closely in touch 
with the sea-going branch, namely, marine repair 
work. This firm write that they approve of the 
minimum of workshop service or apprenticeship 
being raised from three to five years if the lad 
be under 16 or 18 years when he starts work ; but 
a uniform insistance of five years, irrespective of 
age and experience, would bea hardship. Three 
years’ apprenticeship for those who, from the age 
of 16, have been four years at a technical college, 
or at any branch of business where the experience 
obtained lends itself to qualifying for engineering, 
would be approved of by the firm. 

Messrs. Tindall and Co., of Hull, refer to a point 
which we mentioned in our former article, namely, 
that in large, well-appointed shops, apprentices are 
likely to have their attention more particularly 
directed to the use of modern machine tools (which 
would certainly not be available at sea) than 
towards the use of hand tools. “ The youth serving 
his apprenticeship in a shop doing repair trade, as 
well as engine building, certainly gains more ex- 
perience in using his tools, for the reason that 
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used.” Certainly the best training that a marine 
engineer can have is on breakdown work. The 
Cunard Steamship Company approve of the five 
years’ minimum apprenticeship and the creation of 
a third-grade certificate. Robert Stephenson and 
Co. oppose the proposed change to five years, as it 
would compel every lad to commence his apprentice- 
ship-at 16, which might curtail his ordinary educa- 
tion, and they think that a journeyman learns more 
in a given time than an apprentice. Mr. Morcom, 
of Belliss and Co., holds somewhat. similar views. 
Donald Currie and Co., as representing the Castle 
Line, approve of five years and the thiri grade. The 
Clyde Steamship Owners’ Association ‘‘ see no suffi- 
cient reason for altering the present system,” whilst 
Messrs. Doxford and Sons support three years’ 
apprenticeship in the shops and 12 months’ sea ex- 
perience. Messrs. Ismay, Imrie, and Co. ; Denny 
and Co.; the Union Steamship Company; T. 
Richardson and Co.; Maudslay, Sons, and Field; the 
Institution of Engineers and Shipbuilders of Scot- 
land ; the British and African Steam Navigation 
Company ; the Glasgow Shipowners’ Association ; 
Laird Brothers ; the Anchor Line ; the Royal Mail 
Company ; the Hull Institute of Engineers and 
Naval Architects ; and the Institution of Mecha- 
nical Engineers ; all support the five years’ syatem 
generally without important reservation. The 
North - East Coast Institution of Engineers and 
Shipbuilders would prescribe five years’ apprentice- 
ship, or three years’ apprenticeship and two years 
as improver or journeyman. 

On the other hand, the Cardiff Incorporated Ship- 
owners’ Association ; Messrs. Wigham Richardson 
and Co. ; John Penn and Sons ; and the North of 
England Steamship Owners’ Association, would not 
alter the present three years’ period of apprentice- 
ship. Mr. Boyd, for the Wallsend Slipway, would 
prefer three years in the shop and two years at sea, 
the young man remaining at school beyond the age 
of 16. Mr. Alfred Holt was unique in his expres- 
sion of opinion. He disbelieved in any shop 
apprenticeship on shore being desirable for sea- 
going engineers. Finally, the Liverpool Steamship 
Owners’ Association consider that the length of 
period of apprenticeship is no guarantee of fitness 
for the post of a marine engineer, and point out that 
too long a period of apprenticeship interferes with 
the time required for the technical training which is 
as necessary to a competent marine engineer as a 
practical training in the workshop. 

The opinions we have quoted, and they only 
form a part of the whole, are extremely valuable, 
coming, as they do, from practical men of various 
classes. We regret that want of space compels us 
to make our extracts so brief and fragmentary. 
We will only remind those having at heart the 
true interests of the shipping industry of this 
country, of the danger of making too close a 
borough of the marine engineering profession. It 
would be a matter for regret if good men were 
kept out, and the circle of selection open to owners 
were unduly restricted, because otherwise eligible 
aspirants had not commenced their career as engi- 
neers, nor been bound apprentices immediately on 
leaving school at that comparatively early age. 
It is, of course, needful that a sea-going engineer 
should have the required knowledge and skill to 
carry out his duties, and so long as he possesses 
these qualifications, it is not of importance how 
they have been acquired. We recognise that 
examinations are not a complete test of the fitness 
of a man to be a marine engineer, a record of ex- 
perience and work done is an absolute necessity, 
but this experience should be allowed to count 
whether gained by apprenticeship or its equivalent. 
We would have no more revival than can be 
avoided of the ancient trade guilds system. 

We shall deal with the action of the Board of 
Trade, which was the outcome of these letters, in 
a future issue. 





THE LONDON COUNTY OOUNOCIL’S 
WORKS DEPARTMENT. 

THE adjourned discussion before the London 
County Council on the Works Department scandal 
duly came on at the weekly sitting of last Tuesday, 
and resulted in a satisfactory conclusion being 
reached. It will be remembered that Lord Dun- 


raven had given notice of a motion, but, being 
absent, Lord Onslow moved in his stead that a 
special committee of the Council should be formed 
to inquire into the management and financial posi- 
tion of the Works Department since its inception, 





and as to its future 


rospects, and that it should subject when the inquiry is completed. In the 


be an instruction to the committee to appoint two meantime we may express our view, which is hardly 


assessors to assist them. 


This motion, with an likely to be altered by the results of the inquiry, 


agreed amendment giving the committee power to that the works scandal of the London County 
report on the quality of the work done respectively Council should distinctly strengthen the position 
by the Works Department and contractors, was | of that body in the opinion of Londoners, and thus 


finally carried. 
Lord Onslow had an easy task in supporting his 
motion. 


| 


fortify the general estimation in which loca] 


government is held. We have seen that the 


The necessity for inquiry into the trans-| London ratepayers, in spite of the lack of local 


actions of the Works Department must be so plain | patriotism in the metropolis, as a body have the 


to every right-thinking person, that the wonder is 


sense to return a preponderance of honest and 


any one should have had the face to oppose it. In ‘moderately level-headed representatives who will 


truth, the opposition was very weak last Tuesday, | not allow questionable dealing to pass when dis- 
‘covered. The publication of the shorthand notes 


and took the form rather of subterfuge than open 
hostility. The outburst of indignation and the very 
plainly expressed determination on the part of the 
public, as set forth in the press or elsewhere, that no 
hushing-up tactics would be tolerated, put a very 
different complexion on the last instalment of the 
debate. Nevertheless the opposition did not give 
up without an effort. An amendment was moved 
that the special committee proposed should be 
instructed to compare the work done by direct 
employment, as regards cost and quality, with the 
work done by contractora. This appears at first 
glance a very fair, even a desirable, proposition, 
and, if interpreted by the rules of common sense, it 
would be so. Fortunately, however, Lord Onslow 
was sufliciently alert to see in it the possibility of 
burking the inquiry ; for it might, as he stated, 
involve the taking up all the main sewers in 
London. Lord Onslow therefore proposed that in 
place of direct examination the committee should 
be directed to take the evidence of the architect, 
engineer, and other officials of the Council as to a 
comparison between the cost and quality of the 
work done by direct employment and that executed 
bycontractors. It is sufficient comment on the tactics 
of those who opposed Lord Onslow’s motion that 
they would not accept his very reasonable modifica- 
tion. Fortunately their efforts were powerless to 
overload the inquiry with unreasonable conditions. 
It was a good thing to hear that one member of the 
Progressive parly is in favour of full cleansing of 
the Council’s Augean stable. Mr. John Burns 
held that the officers who had been dismissed should 
be allowed to give evidence, and ‘‘ they should be 
asked to give the reasons, motives, and instiga- 
tions for the action they had taken.” This would 
afford some interesting and instructive evidence if 
taken on oath. We have no wish to say unpleasant 
things about persons who have paid all the penalty 
for malpractices of which possibly they were not 
primarily and chiefly guilty ; but one can be ex- 
cused for preferring the statements of those who 
have deliberately falsified accounts—for whatever 
purpose—when made with the possibility of the 
criminal law as an incentive to truth. We are glad 
to be able to agree with Mr. Burns also in the view 
he evidently holds that persons who have private 
ends to serve—builders, publicans, petty con- 
tractors, and so forth—are too much in evi- 
dence in local parliaments, and we wish him well 
in his crusade against this branch of parochial 
and municipal corruption; but that contractors 
manage to get elected to public bodies is no argu- 
ment in favour of not employing these persons 
in their legitimate capacity of independent con- 
tractors ; in fact, it is a most potent argument in 
favour of outside contracting as opposed to direct 
works. What may be the merits of Mr. Burns’ 
quarrel with Mr. Emden we have absolutely no 
knowledge. Mr. Burns has said unpleasant things 
about Mr. Emden, which led Mr. Emden to bring 
an action for libel. This had to be abandoned, 
because it was advised that statements made in the 
Council were privileged. The matter was not of a 
nature that should have been introduced during the 
discussion, and the questionable taste of Mr. Burns’ 
remarks is probably a matter of indifference to all, 
and one about which he himself is careless. It is, 
however, neither a brave nor a convincing thing 
for Mr. Burns to make statements under the cover 
of privilege when the person he attacks has no 
power to bring the matter to proof. 

The special committee will consist of Mr. Dickin- 
son, Dr. Longstaff, Sir Godfrey Lushington, Mr. 
Torrance, Mr. Fletcher, and Mr. Davies, together 
with the chairman, vice-chairman, and deputy- 
chairman of the Council, Sir Arthur Arnold, 
chairman of the Council, being chairman of the 
special committee. A motion was also carried, by 
a large majority, to the effect that the shorthand 
notes of the inquiry should be published. 

We shall naturally have more to say on this 





is the strongest evidence of this. The merit of the 
public exposure must, however, rest with the press, 
primarily with the Globe ; and we agree with Mr. 
Emden that whoever gave that paper information 
on which the articles were founded, performed 
a public duty. There is a great deal too much 
secresy about municipal business, and it is seldom 
prompted by commendable motives. 

But although the system of local government has 
received an accession of strength, the exact reverse, 
and that to an incomparably greater extent, must 
be said of the system of ‘‘ direct works” by local 
bodies. No method of election, no system of com- 
mittees, will evolve a satisfactory Works Depart- 
ment, until human nature has vastly improved on 
its present form. We find the two sections of the 
London County Council bandying accusations 
against each other as to the responsibility for the 
works scandal. They are both wrong; neither side 
is toblame. The Works Department contained the 
germ of all these scandals—and a great many more 
if it survive—when it was planted, and no in- 
genuity of Moderates or Progressives can make it 
a good working machine ; yet awhile. For a time 
we shall have to make shift, so far as large works 
are concerned, with the illogical but necessary con- 
tractor, and our Rhadamanthine Works Committee 
must yet be a dream of the future. The elective 
machinery for constructing it has not been devised. 





RAILWAY SCHEMES IN 
PARLIAMENT. 

THE dark days of November again remind us 
that the engineering projects intended for considera- 
tion in the next session of Parliament are nearing 
completion. There are still a few days before the 
30th, the last date on which they can be received, 
and it is not yet possible to give a complete list. 
As far, however, as the railways are concerned, 
most of the principal schemes have been published, 
and we are able to take a general review of the 
possible work in prospect. There is considerable 
activity in the London district, but we know by 
experience that it is very difficult to convert a Bill 
for ametropolitan railway into an Act, and more difli- 
cult still to raise the money to carry out the under- 
taking. In thecountry the Great Western and the 
South-Western Railways both propose to build new 
lines. There is activity in South Wales; there 
always is. But itis in Scotland that the keenest 
rivalry exists, and that companies hunger most 
greedily after each other’s territories. Indeed, the 
amount of engineering work that has been recently, 
and is now being, carried on in Scotland is very 
remarkable, and must be very agreeable to the 
engineers located there. 

In the metropolitan district several new lines are 
proposed, the most important, perhaps, being the 
City and West End line, which is to be of the deep- 
tunnel type, and worked by electricity. Commenc- 
ing in and under Hammersmith Bridge-road, the 
line will follow the streets to Cannon-street, the 
terminus being about 50 yards west of Budge-row. 
The generating works and engine and car sheds, 
&c., will be situated off the Fulham Palace-road, 
near Brandenburgh-street. The total length of line 
proposed will apparently be between six and seven 
miles. Inthe East Endanew line is proposed between 
Whitechapel and Bow, commencing in a junction 
with the District line near the junctiorfof Vallance 
and Whitechapel roads, and terminating by a junc- 
tion with the London, Tilbury, and Southend line 
at St. Leonard, Bromley, near Campbell-road, the 
total distance being about two miles. A short line 
will connect the former midway between Thomas- 
street and Court-street, with the Metropolitan and 
Metropolitan District line at a point near the 
junction of New-road and Whitechapel road. 

owers are taken to work the line either by steam 
or electricity. The Charing Cross, Euston, an 
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Hampstead Railway Company are applying to 
Parliament for revival of powers and extension of 
time, and they also seek, like a young lady, a 
change of name. Let us hope that under another 
designation the scheme will be more successful. 

The scheme of the Metropolitan District Rail- 
way Company for running a part of its trains 
through from Earl’s Court to the Mansion House 
without stopping, by means of a second set of rails 
below the present one, will be presented to Parlia- 
ment this next session. The matter has been 
referred to by Sir Benjamin Baker, whose report 
has lately been published in the daily papers. 
The project comprises two deep-tunnel lines driven 
by aid of Greathead shields below the existing 
railway, with one intermediate station at Charing 
Cross. The general character of the undertaking 
is similar to those associated with the name of the 
late Mr. Greathead. 

The London, Walthamstow, and Epping Forest 
Railway Company have two Bills set down. The 
first is for extension of time and amendment of 
Acts, and the second for the abandonment of the 
undertaking and the amendment or repeal of the 
Acts. There should be no difficulty in passing one 
of these. The Great Northern and City Railway 
Company also want an extension of time, and also 
power to use steam locomotives, ‘‘ temporarily or 
otherwise.” The Central London Railway will 
apply for powers to change the site of the station 
near Marylebone-lane a distance of three chains 
eastward. The West Suburban Railway is the title 
of a proposed line to connect Praed-street, Pad- 
dington, to Willesden. It does not seem tu have 
any junction with existing lines, and the method of 
working is left open. One clause, however, em- 
powers the Grand Junction Canal Company to enter 
into agreements for constructing and working the 
line. 

The South-Eastern Railway Company make a 
great show, in their Bill, of improving their com- 
munications on the south bank of the Thames. The 
public imagined that when the Charing Cross and 
Cannon-street bridges were widened some 10 years 
ago, the general enlargement of the loop connect- 
ing them was to follow. We trust they will not 
be again disappointed. The proposed railways are 
(No. 1) in the parish of St. John, Horselydown, 
from the weet side of Tanner-street, through the 
parishes of St. Mary Magdalene, Bermondsey, and 
St. Mary, Rotherhithe, to near the Rotherhithe 
New-road. No. 2 willrun from near Corbett’s-lane, 
in Rotherhithe, to near Rolt-street, Deptford. 
There are to be six widenings in and near London : 
No. 1, from Waterloo Junction station along 
the north side of the railway to the Charing 
Cross Railway at Collingwood-street. No. 2, on 
the northern side of the Charing Cross Railway 
from Gravel-lane to Park-street. No. 3, on the 
east side of the Charing Cross and City Terminus 
Railway, from Southwark-rtreet to Park-street. 
No. 4, on the north side of the main line from 
Bermondsey-street to Tanner-street. No. 44, on 
the north side of the line from Tanner-street, 
Bermondsey, to Si. James’-road. No. 5, on the 
south side of the railway, from the Bricklayer’s 
Arms line near Deptford Wharf to near the Grand 
Surny Canal. The effect of these lines will be to 
lessen the congestion of the traffic in and out of 
London Bridge and Charing Cross Stations. 

In England the most important project is that of 
the Great Western Railway Company, for making 
an entirely new line from High Wycombe, in 
Bucks, to within two miles of Paddington. This 
will have the effect of opening out a new residen- 
tial district for those engaged in business in the 
metropolis, and of enabling them to live in neigh- 
bourhoods which have hitherto been closed to 
them, and which, therefore, conserve greater sylvan 
beauty than can be found in more densely popu- 
lated parts. The line will commence at the Lon- 
don end, near Old Oak Common, which is two 
miles west of the present terminus. The point of 
departure from the existing main line is about 
25 chains north-east of the bridge carrying 
the North and South-west Junction Railway 
over the main line, and about half a mile 
south of Willenden Junction. Thence the new 
railway runs about midway between the London 
and North-Western and the Great Western lines, 
inclining, however, more to the former so far that a 
proposed station at Northholt will serve the 
western part of Harrow-on-the-Hill. At Harrow 
the Metropolitan Extension to Aylesbury crosses 
the North-Western, and runs more or less parallel 





to the new line. This will run through Greenford, 
Northholt, Ruislip, Ickenham, Harefield, Denham, 
the Chalfonts, Hedgerley, and Beaconstield. There 
will be stations at Northholt, Ruislip, Denham, 
Gerrard’s Cross, and Beaconsfield. Several branch 
lines will be built, as, for instance, a line from 
Greenford to the main line at Ealing; a 
junction line to the railway authorised by the 
Uxbridge and Rickmansworth Act of 1896; 
a railway in Chipping Wycombe, terminating 
by a junction with the company’s Wycombe 
Railway. Itis proposed, also, to put in a curve at 
Loudwater to shorten the distance and afford an 
alternative route to the riverside stations of Bourne 
End, Great Marlow, and Cookham. At present High 
Wycombe is 34 miles from London, but the new 
line will bring it within 26 miles. It will also be 
possible to organise a service of fast trains to 
Oxford on this line, and avoid the detour by Read- 
ing and Didcot. At present the best trains take 
78 minutes to Oxford, but if the new line be laid 
out as an express route, probably the time could 
be reduced to 60 minutes. 

In the far west the Great Western Company 
have a project for opening up the north coast of 
Cornwall, west of New Quay, and thus afford- 
ing fresh outlets to the tourist. The people of 
New Quay have long desired to be joined to Truro, 
but there has been great diversity of opinion as to 
the route to be followed. The company have at 
length decided to use the existing Cornwall Minerals 
Line from New Quay to its junction with the 
branch leading to Perranzabuloe, and then to run 
over the latter as far as Shepherds. Here the 
new line will commence, and will run near the 
coast through Goonhaven to Perranporth. Leaving 
this place it will follow the road along Ferran 
Combe as far as Mithian, and thence will go near 
to St. Agnes to connect with the West Cornwall 
line near Chacewater station, with junctions both 
east and west. The Great Western Company also 
contemplate an extension from Bristol Harbour to 
Canon’s Marsh, to bring the northern side of the 
floating harbour into direct communication with all 
parts of the kingdom. They are also going to 
spend 50,0001. on a new joint station at Salisbury. 

The Great Western Company are also contem- 
plating a short connection between the Ox- 
ford, Worcester, and Wolverhampton Railway 
with the Stourbridge Town Branch Railway. In 
South Wales they propose a short line in the parish 
of Ystrad-y-fodwg ; and a deviation of the existing 
line between Rhosllanerchrugog to Esclusham- 
Above. 

In the Meon Valley, which stretches north from 
Titchfield, near Southampton Water, towards Alton, 
in Hampshire, the London and South-Western 
Railway Company seek powers to construct a new 
railway which will shorten the present route from 
London to Stokes Bay and Gosport. The line will 
start from a junction with the Basingstoke and 
Portsmouth line near where it crosses the River 
Titchfield, and will run east of north to Alton, which 
lies half-way between Winchester and Brookwood. 
In its course the railway will pass through Titch- 
field, Fareham, Wickham, Soberton, Droxford, 
Meonstoke, Exton, Wharnford, West Meon, East 
Meon, Privett, Froxfield, Colemore, West Tisted, 
Kast Tisted, Newton- Valence, Faringdon, Chawton, 
and Alton, all in the county of Southampton. The 
total length is about 23 miles. 

The ‘‘General Powers” Bill of the Great 
Eastern Railway Company contains particulars of 
several short lines. No. 1 starts in the parish of 
Woodford, by a junction with the Loughton and 
Ongar branch railway, near Snakes-lane, and runs 
through Buckhurst Hill and Chigwell, to the Col- 
chester main line, near Cauliflower Bridge in 
Ilford. No. 2isashort line from No. 1 near its 
ending. Widenings and improvements of existing 
lines are also contemplated in Ilford (the Col- 
chester main line); between the Wroxham and 
Worstead stations on the East Norfolk line; 
between Worstead and North Walsham stations ; 
near Broxburne station on the Cambridge main line ; 
near the Ware station on the Ware and Hertford 
branch ; an alteration of levels of Snakes-lane in the 
parish of Woodford; a widening of Leyton-road 
and bridge over the Loughton and Ongar branch ; 
additional lines of rails under Angel-lane, Strat- 
ford ; additional lines in West Ham, commencing 
near the bridge over the Woolwich Branch Rail- 
way and extending north-east for three chains. 
In Norfolk the same company propose to make a 
line from Yarmouth to Lowestoft, following the 





coast. There is also another scheme with the 
same object, promoted by other companies, coming 
before Parliament. A second Norfolk railway is 
to commence at Knapton, by a junction with the 
authorised Mundesley branch of the Midland and 
Great Northern Companies, and terminate in the 
parish of -Happisburgh, passing through Paston, 
Edingthorpe, Bacton, Ridlington, and Walcott. 

The Manchester, Sheffield, and Lincolnshire Rail- 
way Company contemplate three small lines. No. 1 
is at Chesterfield, starting from Messrs. Markham 
and Co.’s works, and joining the Chesterfield and 
Heath branch line. No. 2 is in the counties of 
Northampton and Oxford, commencing by a junc- 
tion with the Extension to London Railway in the 
parish of Eydon, and ending by a junction with 
the Oxford and Birmingham branch of the 
Great Western Railway in the parish of Wark- 
worth, passing through Canon’s Ashby, Moreton 
Pinkney, Culworth, Thorpe Mandeville, Copredy, 
Edgecote, Wardington, Chalcombe, Banbury, and 
Neithrop. No. 3 is a deviation of Railway No. 7, 
authorised by the Manchester, Sheffield, and Lin- 
colnshire Act, 1895, in the parish of Gotham. 

The Lancashire and Yorkshire Railway Com- 
pany have no ambitious projects this year. They 
are preparing a long Bill for presentation to 
Parliament, but its engineering features are 
mostly confined to widenings. These are to be 
(1) between Todmorden and Rastrick, pass- 
ing through the parishes of Rochdale, Halifax, 
Todmorden, Welsden, Langfield, Stansfield, 
Blackshaw, Errington, Hebden Bridge, Mytholm- 
royd, Luddendenfoot, Sowerby Bridge, Greetland, 
Elland, and Brighouse. (2) From Huddersfield to 
Kirkheaton, passing through Dewsbury. (3) In 
Mirfield. (4) In Thornhill and Dewsbury. (5) 
In Horbury and Wakefield. (6) In Warmfield, 
Normanton, and Newland. (7) In Wigan, Orrell, 
and Pemberton. (8) In Bolton, Standish, Black- 
rod, and Anderton. (9) In Entwistle. (10) In 
Bury, Middleton, and Heywood. (11) In the 
parish of Whelley. (12) In the township of Chad- 
derton. (13) In the townships of Chadderton and 
Prestwich. This list represents a great deal of work, 
and no little expense, but it will not bring much 
grist to Great George-street. 

The North-Eastern Railway Company, even with 
its great ramification of short lines, always seems to 
find districts in want of further facilities. In con- 
nection with the Team Valley line it proposes a 
railway (No. 1) from the Redheugh Branch to the 
Dunston Extension Railway. The Team Valley line 
is to be widened between the Dunston Extension 
Railway and the Annfield Plain branch. A new 
railway (No. 2) is to be made in the parishes of Bel- 
lingham, Stockton-on-Tees, and Norton, com- 
mencing from a railway authorised in 1893, near 
Bellingham Beck, and terminating by a junction 
with the Stockton and Hartlepool Railway. 
Another line (No. 3) serves as a second junction 
between No. 2 and the Stockton and Hartlepool 
line. No. 4 connects the Port Clarence Branch 
with Greatham Creek. In the parishes of Thor- 
naby and Linthorpe, Yorkshire, there is to be a 
line, Parliament permitting, joining the Darlington 
and Saltburn Branch Railway to a point on the 
east branch of the old course of the River Tees. At 
Linton a junction line is to be made for the Leeds 
and Wetherby Railway to the Church Fenton and 
Harrogate Railway. 

All the principal railway companies in Scotland 
have schemes for submission to Parliament; but 
as in the case of the English lines, these are of 
little importance, being small loop lines; in the 
case of the Caledonian Railway, for instance, to 
accommodate mines and works in the black country 
around Hamilton. The North British Company 
are proposing to widen their line to Milngavie, and 
to make a junction between this line and the Clyde- 
bank railway, and for the same company the 
Newburgh and North Fife line is to be constructed 
through the parishes of Abdie, Lindores, Dunbog 
Creich, Balmerino, Monimail, Kilmany Moonzie, 
and Logie, and it may shorten the route for main 
line trains between Ladybank and the Tay 
Bridge. In the case of the Glasgow and South- 
Western Company an important scheme, long 
projected, has for its object the shortening 
of the route between Glasgow and the port 
of Ardrossan on the Ayrshire coast, suitable 
for the extensive tourist traffic to the island of 
Arran, &c. There is keen competition between 
the three railway lines for this coast traffic, and the 
Glasgow and South-Western intend to save a long 
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detour by constructing a line about 25 miles long 
through the valley of the Black Cart from Paisley, 
vid Kilbarchan, Lochwinnoch, Kilbirnie, and Dalry, 
connecting with their existing line a few miles from 
Ardrossan. It is, however, in the Highlands that 
one finds most activity, and here, although the 
lines are locally promoted, one or other of the big 
corporations are involved. Thus the Crieff and 
Comrie Railway Company are promoting a Bill in 
which the Caledonian Company are directly in- 
terested. A glance at the map will show that there 
is direct railway communication between Dundee 
and Oban, with the exception of a hiatus of be- 
tween 14 and 15 miles between Comrie and 
Lochearnhead, the latter on the Callander and 
Oban Railway. It is only six years since the line 
was made from Crieff to Comrie, and the completion 
of the line to Lochearnhead has long been agitated. 
The proposal is now to run along the northern 
shores of the loch, and it will be a beautiful and 
popularrun, At present itis necessary in travelling 
from east to west to go south, vid Dunblane, the 
distance from Perth being 109 miles. The comple- 
tion of the line now proposed will reduce the dis- 
tance by 22 miles, and the scenery will be 
as charming. The Callander and Oban Company 
propose to construct a ‘‘light” railway from 
their station at Dalmally southwards to Inveraray, 
about 15 miles through a beautiful country. 
where a four-in-hand coach runs in the season, 
and one is almost inclined to agree with Ruskin 
at the progress which suggests the substitution 
of the one means of transit for the other. A 
pier 120 yards long is to be made into Loch Fyne 
at Inveraray, and at Oban the company’s wharf is 
to be extended about 80 yards. A line, too, is 
being promoted in the Drumnadrochit country— 
a name which of itself suggests Scotland. But 
probably most Highland blood will be spilt over 
the tussle between the Great North of Scotland | 
and Highland companies. They have had a fight | 
before the Railway Commissioners which is not yet 
settled, and now the former seeks running powers 
over the Highland line between Elgin and Inver- 
ness, which would give the Great Northern entry 
into the Highland capital, and in order to meet a 
possible objection, they propose to double their 
opponent’s line from Elgin to Dalcross, the only 
part of the line to Inverness which is still | 
single. Some time sgo the company wished to 
build an independent line, and it remains to be| 
seen whether they will be any more successful with 
this less expensive although equally serviceable 
scheme. In another part of Scotland difficulties 
may be raised owing to a line to be promoted with 
the view of giving Renfrew a much-needed im- 
proved train service. At present the line goes 
round vid Paisley, and a more direct course is to 
be taken to Govan. 

The Caledonian Company have an important 
scheme for the extension of Grangemouth Harbour, 
which includes about 1000 ft. of sea wall, reclaim- 
ing foreshore, and forming a new and more 
commodious entrance, with a new dock 32 acres 
in extent, having two jetties, with a junction cut 
communicating with the existing docks. 

We have dealt with many of the large com- 
panies which have published the details of their 
proposed undertakings, and also reviewed the pro- 
jects of some of thesmaller companies. Next week 
we shall continue the list. 








MOTOR CARS. 

Our article of last week has called forth com- 
ments, as might have been expected, in print and 
otherwise ; some indignant, some sarcastic, and some 
(a minority) framed more in sorrow than in anger. 
The two former we do not propose to notice, be- 
cause we have a sufficiently good conceit of our- 
selves to think we know more about the subject 
than some of our critics, whilst we are perfectly 
sure we have the welfare of che motor car industry 
at large (which is a totally different thing to the 
separate welfare of certain among our censors who 
are engaged in company promotion) more at heart 
than others. 

Among the more gentle of our critics is the 
Automotor and Horseless Vehicle Journal, which 
thinks we have ‘‘altogether failed to grasp the 
position taken up by those who are seeking to in- 
troduce the new industry into the country.” We 


trust not ; but what we do fail to grasp is the utility 
of those who are seeking to trade on the credulity 
of the public and extract money from the pockets 





of the ignorant under the pretence of establishing 
‘*the new industry.” Every penny thus mis- 
directed is a loss to ‘‘ the new industry,” and robs 
those who wish well of the motor car of the sinews 
of war. It will take a very large sum yet to evolve 
a practical motor car, and there is no maxim 
which the average investor acts more strictly upon 
than ‘‘ once bit twice shy.” 

The company promoters—amongst whom we 
must not include our contemporary, to judge by 
his moderate and courteous language—are the 
chief enemy of ‘‘ the new industry,” but there is 
another serious foe, the reckless amateur or 
‘*mechanical crank.” ‘No one,” continues the 
Automotor and Horseless Vehicle Journal, ‘* wishes 
to place vehicles of from 1 to 3 tons in charge of 
incompetent men to drive through crowded streets 
at the rate of some 14 miles an hour.... The 
keynote of the advice given by all concerned in 
automotor work is to go slowly at first.” How 
has this advice been followed? On the Brighton 
race, which was to have been the very first legal 
appearance of the new vehicles on the Queen’s 
highway, the speed reached as high a rate as 
30 miles an hour ; and, again, we have complaints 
that motor cars are restricted to the speed of the 
bicycle. ‘*‘ What,” says one ingenious reasoner, 
“is the use of going to all the expensa of machi- 
nery when one is not allowed to travel at a greater 
speed than can be attained by the bicycle without 
machinery? Why should we be restricted any more 
than the bicycle?”’ The reason is obvious. The 
bicycle is a light machine. In a collision with a 
pedestrian the rider is in a more dangerous posi- 
tion than the person struck, whilst against other 
vehicles it is all but powerless to do damage. 
With the motor car the opposite conditions prevail. 

Here is another indication of how the counsel of 
moderation is being followed. As is well known, 
our contemporary The Engineer has for some time 
past announced the intention of offering 1100 
guineas to be competed for by motor carriages. In 
its issue of Friday last the conditions of the com- 
petition were announced. As might have been 
expected, they are framed. on sensible lines, well 
calculated to develop the best and more necessary 
qualities of mechanically propelled road carriages. 
The conditions state that ‘‘the attainment of high 
— is not one of the objects sought,” and 
that very salutary statement appears to have 
aroused those who pretend to speak for ‘‘ the new 
industry.” In the Yimes of three days later, 
November 23, we find a paragraph stating that 
Mr. C. H. Moore, the hon. secretary of the Motor 
Car Club, has been directed by Mr. Harry J. 
Lawson, the president, and by the committee, to 
notify that it is intended to hold a great motor car 
competition in May next (The Engineer's competi- 
tion is expected to be on the last day of May), when 
2000 guineas will be given in prizes. An effort will 
be made to confine the competition to British-made 
motor vehicles. ‘‘The principal point,” the com- 
munication from Mr. Moore continues, ‘‘ will be 
speed. ... A special prize will be offered to the 
first mechanically propelled vehicle which accom- 
plishes a mile in a minute.” 

The Automotor and Horseless Vehicle Journal 
concludes its courteously expressed article with an 
appeal to us. ‘‘In all friendliness,” it says, ‘‘ we 
would ask ENGINEERING to look alittle more kindly 
towards the new industry.” Inall friendliness we 
would assure our contemporary that we will look 
very kindly towards the new industry—when it 
arrives. Our friendliness is such that we are ready 
to do battle on behalf of the embryo industry 
against its arch enemies, the company-monger and 
the mechanical crank. 

We would like to ask our contemporary, by the 
way, why he refers to ‘‘automotors” and why he 
calls himself the Automotor and Horseless Vehicle 
Journal. Now the term motor is accepted as 
meaning a prime mover, or in more popular lan- 
guage ‘‘an engine.” As practically all motors 
are automatic, the expression smacks somewhat 
of tautology; at the best the term only refers to a 
part of the mechanically driven carriage, and 
conveys no idea of locomotion. If we add the 
second part of our contemporary’s title, we still 
experience a sense of incompleteness. A donkey- 
cart is a horseless vehicle, so is a goat-chaise or a 
perambulator. To make the title perfect there 
should be added to ‘‘horseless,” ‘‘ donkey-less,” 
‘* goatless,” ‘‘ nursemaidless,” and so forth, but 
that would render the title somewhat burdensome. 
Another of our contemporaries calls himself the 











Autocar, Nowan autocar, translated into English, 
means a self-car, which is not a very happy ex- 
pression. On the whole, the now generally accepted 
term of ‘‘ motor car” seems most aptly to describe 
the new vehicles. We should have preferred 
‘* engine-cart,” but fear that would be too homely 
for this euphemistic age. 

In the competition which The Engineer has in- 
stituted the total sum is to be divided up into 
five prizes. The chief is of 350 guineas, and 
will be awarded to ‘‘ the best mechanically 
propelled vehicle constructed to carry — includ- 
ing the driver—four or more persons. The 
total weight, when fully loaded, not to exceed 
2 tons.” The next prize is to be of 250 guineas, 
and will ba given to ‘‘the best mechanically pro- 
pelled vehicle to carry one, two, or three persons, 
the total weight, when loaded, not exceeding 1 
ton.” Another 250 guineas will be given for ‘‘the 
best mechanically propelled vehicle constructed to 
carry, in addition to the driver, not more than 1 
ton of goods, the total weight fully loaded no‘ 
exceeding 2 tons.” A sum of 150 guineas will be 
given for a vehicle carrying 5 cwt. of goods, the 
fully loaded weight not exceeding 1 ton. In all 
the above classes any method of mechanical pro- 
pulsion may be used, but if oil be adopted for 
supplying motive power, either for the prodaction 
of an explosive mixture or for fuel, it shall not 
have a lower specific gravity than 0.8, or a lower 
flashing point than 73 deg. Fahr., Abel’s test. 

The remaining prize, which will be of 100 guineas, 
will be devoted to what is described as a supple- 
mental class. It is to be awarded to ‘‘the vehicle, 
whether for passengers or goods, propelled solely 
by a motor actuated by the vapour of oil or spirit 
having a lower specific gravity than 0.8 or a flash- 
ing point lower than 73 deg. Fahr., Abel’s test, 
and constructed to satisfy the requirements of any 
Act of Parliament and the rules to be made there- 
under for the time being respectively in force, 
which, in the opinion of ths judges, best satisfies 
the purpose for which it is built.” 

We think these conditions will commend them- 
selves as desirable to all who have given attention 
to this subject, and have not private ends of their 
own to serve. It will be noticed that but a small 
part of the total award goes to motors driven by 
the more volatile oils or spirits ; and when wa con- 
sider the difficulty of purchasing such substances, 
the danger of transporting them, and the further 
danger entailed by their use on vehicles traversing 
the highway at speed, we are convinced that the 
best interests of mechanical propulsion on common 
roads have been consulted in the manner the prizes 
have been divided. A motor car excellently 
equipped for a towr-de-force, such as @ race or com- 
petition, may be very ill devised for ordinary work, 
a fact of which we have had striking instances 
already. 

The conditions, of which we give only an abstract, 
provide preliminary runs in the grounds of the 
Crystal Palace, which will be the head-quarters of 
the competition, after which there will be a run on 
the public roads of not less than 100 miles out and 
100 miles home over a given course. This will be 
the great test run. Any vehicle which does not 
complete the distance at a minimum average speed of 
five miles an hour, including stoppages, will be dis- 
qualified. As the attainment of high speeds is not 
one of the objects sought, nothing over 10 miles 
an hour will be placed to the credit of any com- 
petitor. 

The proprietors of The Engineer have been for- 
tunate in obtaining the services of three eminent 
and most competent engineers to act as judges. 
They are Sir Frederick Bramwell, Mr. J. A. F. 
Aspinall, and Dr. John Hopkinson, The connec- 
tion of Sir Frederick with the very early days of 
steam road carriages is well known, and his unusual 
forensic ability will be most useful to his col- 
leagues in carrying out their judicial functions. 
Of Mr. Aspinall it is hardly necessary to speak. 
As a locomotive engineer in the very front rank, he 
will bring a trained engineering judgment, and 4 
knowledge of the most recent practice to bear on 
the work. Dr. Hopkinson is also so well known 
to every one of our readers that it is hardly requ'- 
site to point out how invaluable his thorough 
acquaintance with electrical science will prove, if 
electricity play any part in the competition ; whilst 
his high attainments as a physicist will be at com- 
mand to settle any delicate points relating to the 
régime of the oil motors. 

On the whole, we congratulate our contemporary 
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on the happy thought of offering this prize, and on 
securing such a good “‘bench” of judges. We 
congratulate still further the motor car industry on 
a competition being instituted which is in the hands 
of those whose reputation insures it being above 
trade influences or company-promoting ends. 





_ THE STANLEY OYCLE SHOW. 

Tue twentieth of the annual cycle shows, inaugu- 
rated in 1876 by the Stanley Bicycle Club, is being 
held this week at the Agricultural Hall, Islington. 
The Stanley Show is somewhat shorn of its special 
glory of being the only great show of cycles of the 
year, since the executive managed to differ on some 
points from a large body of cycle makers, who 
forthwith organised a show of their own, indepen- 
dent of any hampering restrictions of club authori- 
ties. The National Cycle Show, as the younger 
enterprise is called, holds its meeting at the Crystal 
Palace, so that the cyclists of both northern and 
southern London have an opportunity of seeing the 
latest examples of the machines they thiok, talk, 
and dream about so consistently. 

Cycle making is now an organised industry of 
considerable mechanical importance, and some of 
the most ingenious machine tools produced are 
used in connection with this fascinating means 
of locomotion. Perhaps in nothing is the advance 
of the cycle made more manifest than in the exhibi- 
tion of cycle manufacturing plant which isshown this 
year. Notso long ago cycle making was hardly more 
than a wayside industry ; now some of the best 
organised and most perfectly laid out factories are 
devotedtoitsfurtherance. Like thesewing machine, 
the watch, and the gun making trades, the cycle trade, 
with its thousands of similarly reproduced parts, 
gives full scope to the ingenuity of the mechanic in 
designing automatic and labour-saving machinery. 
In connection with this subject our readers will 
remember the somewhat full description we gave of 
the Premier Cycle Company’s works at Coventry— 
one of the most complete in England ; of the Auto- 
Machinery Company’s ingenious plant for making 
steel balls for ball bearings, also at Coventry; and 
of the works established in Birmingham for the 
manufacture of jointless felloes. In addition to 
these we have described and illustrated from time 
to time special machine tools designed exclusively 
for the cycle maker. 

Happily for those whose duty it is to attend 
cycle shows, there is either a tacit understanding or 
an express regulation—we are not sure which—that 
those who exhibit at Islington shall not also dis- 
play their wares at the Crystal Palace. There is 
apparently some friction between the two ventures, 
or perhaps one ought to say rather that there 
would be friction did they not hold themselves 
so utterly aloof from each other. In any case the 
result is a most fortunate one, for there is an un- 
avoidable monotony about cycle shows in the pre- 
sent day, when the rear-driver safety has swallowed 
up all competitors. Advertisement states that the 
national show will comprise 2250 examples. Per- 
haps there were as many at Islington; our en- 
thusiasm did not lead us to count them ; but how- 
ever many there were, they were all, we think, 
rear-driver safeties; and very nearly all of the 
stereotyped diamond frame pattern. The pro- 
moters say that had space been available, three 
times the number of machines actually shown 
“would have been staged.” 

We have very little to say about the bicycles 
themselvyes—the tricycle appears almost an extinct 
machine—they differ mostly in their tyres. Pro- 
bably the Dunlop was the most in evidence, 
but it is by no means without rivals. It is 
the pneumatic tyre which has made the bicycle 
the popular toy it now is. Those who have never 
done penance on a “solid” over a bit of suburban 
““macadam ”—so called—in the old pre steam roller 
days cannot even faintly appreciate the luxury of 
the ‘‘ pneumatic,” and of all the pneumatics the 
Dunlop has been the most prominent. But it has 
been subject to puncture, and although it is repair- 
able, to remove the outer case, patch the inner tube, 
and then replace both, is a matter of serious diffi- 
culty, and, on a muddy day, avery dirty job indeed. 
A vast deal of ingenuity has been expended in try- 
ing to get over this difficulty, and one of the most 
recent and taking devices is the Fleuss ‘‘ tubeless ” 
tyre, of which we give two illustrations in Figs. 1 
and 2, the former showing the tyre detached from 
the felloe, 


shows it in place and inflated. The tyre when 





or rim of the wheel, whilst the latter’ 


detached is a flat strip, or, rather, a flat strip with 
certain projections on it, and having a continuous 
flap or tongue attached to one edge. To place the 
tyre on the rim, the solid foot 6 is thrust under 
the turned-over edge of the rim in the position 
shown in Fig. 2. The other foot c is then slipped 
under the corresponding edge of the rim, care being 
taken that at the same time the tongue a is above 
it, as shown in Fig. 2. It will now be seen that 
when air is forced into the tube thus formed it 
will tend to press the overlapping tongue against 
the part of the tyre underneath it, and thus form 
an air-tight joint extending all round the inside of 
the tyre. Soft soap is applied to the joint in order 
to increase its efficiency. It will be understood 
that, in case of a puncture, by deflating the tyre 





the inside is at once accessible and a patch can 
easily be put on. Whether the tongue joint cau 
be depended upon to retain the air for a consider- 
able length of time exgerience alone can prove, 
but if this is fairly efficient the arrangement 
appears an admirable one ; at any rate it possesses 
the very great merit of simplicity. 

As is well known, American wheelmen have 
generally preferred the single tyre to the inner 
rubber tube of thin and weak construction to 
secure air-tightness, but with a stout outer sheath 
to withstand pressure. The single tyre has the 
advantage of greater lightness, resilience (word of 
magic and mystery to the cyclist), and cheapness, as 
compared with the detachable tyre. The great 
advantage of the double-sheath tyre, of which the 
Dunlop is the most prominent example, is that it 
can be repaired with certainty, even if the opera- 
tion be somewhat troublesome to carry out at the 
roadside. Efforts were made in early days to 
provide a ready means of repairing the single- 
tube tyre. The most prominent was that carried 
out by means of small mushrooms of india-rubber, 
pieces like a small flat-headed rivet. When the 
unlucky puncture occurred, the hole, if small, had 
to be made larger, and the rivet was thrust in head 
first, a little india-rubber solution having previously 
been smeared on the under side. The shank of the 
rivet remained in the hole, and was cut off level 
with the outside of the tyre. If successfully 
carried out, this repair was effective, but it was a 
very tricky operation to perform. With the pro- 
gress of events, however, pneumatic tyres have 
improved vastly in manufacture. In early days 
they were just plies of the stoutest canvas, or 
other textile fabric, that could be bought in the 
shops, with india-rubber worked between. With 
increased demand, however, it was found worth 
while to have special fabrics made, and some 
of these have en so tightly woven that 
it is a work of no small difficulty to get a pin 
through even one thickness when india-rubber is 
incorporated with it. One of the best examples of 
this means of gaining a desired end simply by 
improvement in detail of manufacture was shown 
in the principal entry leading to the main hall. It 
was an American tyre known as the “‘ Chase.” 
It is simply a single tube, which fits into the 
hollow of the rim, being cemented there to prevent 
‘*creeping ” whilst it is in use. The interior of the 
tube is, of course, inaccessible, as in all single 
tyres, and as, indeed, is the case of the inner sheath 
of the ordinary detachable. The tread of the 
Chase tyre is, however, made ‘“‘ puncture-proof ” 
by a circumferential strip of material, which, taken 
ia cross-section, is extremely thick in the middle, 
and tapers to the edges. This strip has, of course, 
to be specially made. We are informed that it is 
worked up in a manner, which is a secret process, 
that incorporates the filaments very closely together, 
and that it is composed of long staple Sea Island 
cotton of the best quality that can be procured. 
It is astonishing how impenetratable this textile 
shield is, and perhaps our readers will call 
to mind the quilted cotton armour of the 
ancient Mexicans, which proved a protection 
sometimes even against the keen Spanish blades 
of the army of Cortez. In order to prove 
the unpunctureableness: of his tyre the ingenious 





American gentleman in charge of the exhibit had 
prepared 4 special road surface, consisting of a glass 
soda-water bottle, broken into several pieces, and 
a number of French nails, which were firmly 
mounted on a board, the glass being set in a bed of 
plaster-of-Paris, the nails with their points up- 
wards. We were informed that the wheel ex- 
hibited had been ridden over this by the gentle- 
man in charge, we think he said 180 times. The 
india-rubber surface was somewhat damaged, but 
not to any serious extent, and otherwise the tyre 
was uninjured. The nails in the test-piece of road- 
way were not very sharp, about as much so as ordi- 
nary French nails are, and chey would not have 
nearly the penetrative capacity of a good spiky thorn, 
which—with its sharp point and beautifully gra- 
duated taper—appears to have been especially de- 
signed by the unerring craftsmaster Nature with a 
view to puncture-making possibilities, A tintack 
upon its head in the dust (favourite Sunday afternoon 
amusement of the light-hearted rustic youth of some 
villages) would also be a more serious mode of 
attack. Moreover, the side of the tyre, where the 
penetrability is greater, may be pierced, and in 
order to meet the possibility of mishap, a small 
syringe with a very fine nozzle is provided. This 
is charged with thick india-rubber solution, and in 
case of puncture the nozzle is inserted through the 
hole made, and a little of the solution is injected 
inside. The air in escaping when the tyre is blown 
up, will carry some of the solution, which is quick- 
setting, into the hole, whilst a temporary ligature 
of tape can be passed round the tyre and rim 
to keep the solution from exuding until set. The 
advantage of making a repair in this way over strip- 
ping off even the most easily detachable tyre will 
be apparent, but of course the process is only avail- 
able in case of small punctures. Big holes and cuts 
must be treated in a more wholesale manner, but 
the latter troubles are not those which mostly worry 
the cyclist. 

We have given more space to the tyre question 
than perhaps its mechanical importance warrants, 
because it seems the chief point in which the 
bicycle is capable of improvement. The next, 
perhaps, is the saddle, but upon that we do not 
find anything of importance to say. There are 
several other single-tube tyres besides the Chase, 
doubtless of equal merit, but we need not encumber 
our description with an enumeration of them. 
There are also a large number of detachable tyres 
on the same — as the Dunlop, and these also 
demand no special notice. In regard to general 
design, there is, as we have intimated, not very 
much that is new to chronicle. The ordinary rear- 
driver, diamond frame safeties appear again and 
again with monotonous iteration. They are built 
to carry all numbers of riders from singles up to 
septuples, an example of the latter being shown by 
the Stearns Company. The general design of 
these multiple rider tricycles is that of a Warren 
girder, astraddle of which the riders are perched, 
and which has a wheel at each end. We believe in 
America a 16-rider machine is being built, but this 
will have a middle wheel, that is, three wheels in 
line. Such traps are only fit for the racing path. 

The most notable departure from the now ordi- 
nary bicycle is a description of ‘‘ Sociable” bicycle, 
an excellent example of which is shown by the 
Rudge-Whitworth Company. Cyclists who date 
back to early days remember the old ‘‘ Sociable,” 
for which may be claimed the distinction of first 
introducing that jin de siécle feminine, the lady 
cyclist. When pictures of the bicycle—the old 
bone-shaker—first came over from Paris, now 
rather more than 30 years ago, a great many people 
--unmechanical, of course—declared that it could 
not be ridden, because it must tumble over sideways. 
What would they have said if they had been told 
that not only was it possible for one person to ride 
the two wheels in line with the performer perched 
vertically above the centre of gravity of the machine, 
but that two persons could ride the two wheels 
when mounted pannier-wise, their saddles being 
carried side by side on an outrigged superstructure, 
and the wheels in a line between them? Such a 
machine, however, is put on the market in this 
new bicycle. The most remarkable circumstance, 
however, is that one person only can keep the 
machine going, the second saddle being empty. 
It is needless to inform our mechani ers 
that under these circumstances the bicycle has to 
be inclined, so that the plane of the wheels forms 
an angle to the ground, thus bringing the com- 
bined centre of gravity of the rider and machine ver- 
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tically above the bottom of the wheel. Such a posi- 
tion must aggravate the chance of side slip. The 
sociable or companion bicycle is not, however, 
intended for a single rider, but it can be driven by 
two persons of unequal weight, a circumstance 
which would seem hardly possible at first sight. 
The machine is chiefly intended for a lady and 
gentleman, its principal merit being the side-by- 
side position, which permits conversation to be 
carried on sociably or companionably, each rider 
being able to see the face of the other, whilst both 
have aclear look-out ahead. The machine must, 
however, be heavier and slower than the tandem, 
and there is the full air resistance of both persons ; 
no small matter with a head wind. 

There is generally once a year a new device 
brought forward for changing gear so as to get a 
lower ratio of wheel speed to pedal speed when 
travelling up-hill than when on the level. We 
think that the advantage to be gained in this 
respect is very much overrated. It is often sup- 
posed that because a steam engine of small power 
can lift a very heavy weight at slow speed, when 
working a crane or winch at low gear, therefore a 
man must necessarily be able to ride a low-geared 
bicycle up-hill more easily than one with a higher 
gear. Now in this as in all like problems, we 
must mix our mechanics with a little common sense. 
In the first place, a steam engine will make as 
many revolutions as are required with facility. 
Steam will follow whether the reciprocations of the 
piston are 300, 600, or 1000a minute. A man’s 
leg isa very different kind of motor, and to get a 
decent efficiency it must not be moved too quickly, 
or the muscles, unlike the more mobile steam, cannot 
follow up the action with sufficient force. Again, 
in the case of the crane the weight may be drawn 
up as slowly as may be wished, but if the corre- 
sponding conditions existed with the bicycle, the 
machine would fall over on its side. It will be 
seen, therefore, that the instances of the bicycle 
and the crane are not quite on all fours. It is 
desirable to have a moderate pedal speed and 
get the leg work fairly on each time so as to 
keep the machine steady by means of forward 
momentum. In spite of all this a variable speed 
gear is an advantage if it can be obtained without 
too much sacrifice in other respects, for itis obvious 
that on the level one can make one’s wheel rim go 
faster with less exertion than when on a steep 
hill. The ideal condition is to work the legs at the 
speed of maximum efliciency, and reduce or in- 
crease the forward speed of the bicycle according 
to the condition of the road. That means diffe- 
rential speed gear. But the variable speed gear 
has to be paid for in three principal ways: First, 
by complication ; second, by weight; thirdly, by 
greater money cost. Hitherto these disadvantages 
have outbalanced the advantsges, to judge from 
the fact that variable gear is hardly ever seen on 
the road. The newest aspirant for public support 
in this field is the Protean gear, a most ingenious 
arrangement, introduced by the Whippet Cycle 
Syndicate. In regard to weight, it probably has 
an advantage over most, if not all, gears of the 
kind that have preceded it; but we should judge 
that the complication it introduces would be a bar 
to its extensive use. It is applied to an ordinary 
rear-driven safety, the driving wheel on the crank 
axle being expandable. The sprocket-wheel is 
made in two parts, and by suitable mechanism these 
two parts can be placed ecceatrically to the crank 
axle, they being shifted in opposite directions, so 
that their own centres do not coincide. The conse- 
quence is that in place of the circular sprocket-wheel 
of the low gear we have what is virtually an oblong 
driving wheel, the minor diameter of which is greater 
than that of the original driving wheel. The peri- 
pheral speed of the driving wheel is, therefore, vari- 
able, and the gear accordingly higher or lower as the 
greater or lesser diameter of the oblong driving 
wheel is normal or parallel to the line of centres of 
the driving and the driven wheels. A jockey- 
wheel, carried on a spring arm, is used to keep the 
chain extended. The change of gear is effected by 
back pedalling, or rather. by checking the pedals 
with the foot. The method by which this is effected 
is too complicated to be described without the aid of 
drawings. These we shall be pleased to publish at 
a future time, together with a fuller description, 
if the gear proves to be practically successful by 
coming into general use, for it is certainly an in- 
= bit of mechanism. We also hold over our 


escription of the Alert cycle for the present. 
We noticed two new metals at the show—that is, 


new to us in name, for both were “secret alloys,” 
which we have not had the curiosity to analyse. The 
first is knownas ‘‘ Alcolite,” of which several samples, 
in the way of tubes, fittings, and other parts, were 
shown in the entry passage, together with a bicycle 
made from it. It is evidently an alloy of aluminium, 
and the makers claim it ‘‘is three times as strong 
as steel, weight for weight, and nearly as strong as 
steel, size for size.” This certainly sounds promis- 
ing, but we should like to know what “‘steel ” is 
taken as a comparison, for we have ‘‘steels,” so 
called, in the present day which are little more 
than pure iron. It is said also that Alcolite ‘‘can 
be welded or brazed with the greatest ease.” We 
should have been glad to have had more informa- 
tion on these points than the young gentleman in 
charge of the stand was able to give, as the alloy 
appears promising. It is introduced by the Alco- 
lite Syndicate, of Broad-street House, E.C. Near 
this stand are also shown, by Mr. W. Mills, of Sun- 
derland, a large assortment of aluminium castings. 

The other metal referred to is that of the Kronand 
Metal Company, of Birmingham, of which a 
number of manufactured specimens were shown. 
This also is a ‘‘secret metal ;” in fact, its secrecy 
appeared to be its leading characteristic, so chary 
were those in charge of the show of giving informa- 
tion. Itissaid to be ‘‘as strong a3 steel’ and ‘‘the 
same weight as steel.” A test made with it showed 
a tensile strength of 46 tons per square inch, which 
certainly bears out the former statement, though 
what its other properties may be we are unable to 
state, or, indeed, whether it is anything else than 
one of the known alloys of iron. 

Another alloy exhibited at the Stanley Show— 

although it escaped our notice—of which we have 
received particulars, is worthy of attention. It is 
shown by the Sivadi Metal Company, of which Mr. 
R. A. P. Taunton, of Palmerston-buildings, is the 
representative. This is a copper alloy said to be 
prepared from ordinary base metals, a small quan- 
tity of aluminium, however, being added in special 
cases. Tests of rolled bars gave a tensile strength 
varying between 23 and 52 tons per square inch. 
The ratio of extension is remarkably high with 
some examples, ranging to 51.4 per cent. witha 
25-ton tensile strength, but in this case the elastic 
limit is but 28.5 per cent. of the breaking stress. 
With the stronger alloys the ratio of extension 
falls, and that of elastic limit rises. This metal 
also appears to be one of interest, and worthy of 
attention. 
There is an excellent exhibition of machine tools 
in the show, and these are of sufficient importance 
to merit a separate notice, which we reserve for a 
future issue. 





NOTES. 
Catcium CARBIDE AND ACETYLENE. 

Aninvestigation into the properties of commercial 
calcium carbide, by MM. L. Bullier and Ch. de 
Perrodel, shows that this material is liable to con- 
tain two classes of impurities, viz., those which are 
practically innocuous, and those likely to cause con- 
tamination in the acetylene gas produced by the 
action of water in the carbide. Amongst the 
substances coming under the first - mentioned 
head may be noted graphite, borides and silicides 
of carbon, metallic silicates and fragments of 
carbides dissolved in an excess of the metal. 
In the second class are included an aluminium sul- 
phide having the formula AJ, S,, which is only 
formed at very high temperatures. In the presence 
of water it is decomposed, giving rise to sul- 
phuretted hydrogen. Certain metallic nitrides are 
also formed in small quantities, which react with 
water to form ammonia, which fortunately is so 
very soluble that it can readily be washed out of 
the acetylene produced from the calcium carbide at 
the same time. Certain compounds of phosphorus 
are also produced which react with water to 
form gaseous compounds. These, on burning, give 
rise to the oxides of phosphorus. According 
to a report prepared by Professor V. B. Lewes for 
the Acetylene Illuminating Company, Limited, pure 
acelytene has no appreciable action on brass or 
copper, the dangerous explosive acetylide being 
formed only in the presence of moisture and am- 
monia. The gas prepared from calcium carbide 
contains, he states, less than 2 per cent. of im- 
purities, and has an illuminating power of 15 to 20 
times that of ordinary coal gas. One pound of 
calcium carbide will give 5.51 cubic feet of acety- 
lene, which, as will be seen, is equivalent to about 





100 cubic feet of ordinary gas so far as lighting 





| power is concerned. This output is about 99 per 
cent. of the full theoretical yield. The poisonous 
properties of the gas have been found to be less 
than those of ordinary coal gas. 


PETROLEUM AS A STEAM GENERATOR. 

In a recent number of the Bulletin de la Société 
@ Encouragement pour VIndustrie Nationale parti- 
culars are given on some experiments with oil firing 
for boilers made by Messrs. Weyler and Richmond. 
The first experiments were made on a boiler appa- 
rently of a modified Cornish type which formed 
one of a pair. Its fellow was fired by coal, and 
served as a means of comparison. Each of these 
boilers had 393 square feet of heating surface, of 
which 226 ft. was internal heating surface, furnace 
tubes, &c., and the remainder external. The capa- 
city of each was 157 cubic feet, of which 122 cubic 
feet were water space. The oil used was a heavy 
American oil, having a specific gravity of .910. On 
its way to the burner it passed through a water 
jacket, in which its temperature was raised to 
100 deg. or 120 deg. Fahr. The burner was 
arranged to spray the oil by means of a jet of 
slightly superheated steam from the second boiler. 
The spray thus produced formed a large flame cn 
issuing from the burner, and was deflected by a 
special shield so as to throw it down on to the 
grate, which for the purpose of the experiments 
was, with the rest of the furnace, lined with 
firebrick. Through the portion covering the 
grate there were air openings, which were in- 
clined upwards and away from the jet. The 
number and size of these openings were varied 
several times before the best results were obtained. 
The first observations were directed towards as:er- 
taining the time required to raise steam. The best 
time made was 1} hours, the comparative slowness 
being attributed to the large amount of heat ab- 
sorbed by the furnace lining. The best evapora- 
tive efficiency was 12.6 lb. of steam, evaporated at a 
pressure of 85 lb., per pound of fuel employed, 
equivalent to about 13 1b. of steam from and at 
212 deg. Fahr. It was found that about 400 cubic 
feet of air were required per pound of oil burnt, 
and that the orifices in the grate should be propor- 
tioned so as to give this air a velocity through them 
of from 15 ft. to 21 ft. per second. Further ex- 
periments on a small semi-portable engine generat- 
ing 10 horse-power and working at a pressure of 
98 lb. per square inch, showed a consumption of 
3.94 lb. of oil per horse-power per hour. 


MecHAntcaL Roap CarRiaGEs. 

An interesting paper was read on Wednesday last 
before the Society of Arts by Mr. W. Worby Beau- 
mont, M. Inst. C.E., on ‘* Recent Developments 
in Mechanical Road Carriages,” Sir Frederick 
Bramwell being in the chair. Mr. Beaumont com- 
menced by observing how handicapped British engi- 
neers had been in carrying out experiments for the 
development of steam and other self-propelled 
carriages by the long existing restrictions of the 
English Government. He gave an account of ths 
various competitions of motor carriages that have 
taken place within the last few years, not only in 
France, but also in America, and went on to 
describe in detail the construction of the vehicles 
which took part in these competitions. He pointed 
out the difficulty of constructing a sufticiently 
powerful, and at the same time, light boiler, and 
compared the advantages of steam and oil as motive 
powers. The chief disadvantages of oil are the 
necessity for keeping the motor running while the 
car is standing, with the resulting vibration set up 
by the explosive impulses, which are very irregular 
when the motor is running light, and the use of 
clutches and rather complicated gearing. Mr. 
Beaumont gave a description of a steam car- 
riage of considerable power, made to carry four 
persons, which is now being constructed from the 
designs of Mr. Percy Holt.- The control of this 
machine is automatic, dependent only on the action 
of the steering handle, which regulates the speed, 
quantity of steam generated, amount of fuel used, 
and also applies the brake. The boiler of this 
machine is heated by oil burners, and supplies a 
pair of engines. When steam is shut off from the 
engines for stopping, or for running down-hill, a 
simple form of regulator cuts off the oil supply 
to the greater part of the oil burners, which 
are so arranged as to automatically relight when 
steam is turned on. The author pointed out that in 
the future exceedingly good design, workmanship, 





and material must be combined with very high 
speeds for the motors. Sir Frederick Bramwell 
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who opened the discussion, said if he were a rich 
man he would make a model of Hancock’s steam 
carriage and put it on thestreets, and then ask our 
engineers, ‘‘ What have you got better than that ?” 
Messrs. Sennett, Terry, and other gentlemen joined 
in the discussion that followed. 


CorDITE. 

A writer in the Pioneer Mail deals with the ex- 
perience gained with the use of cordite in India 
during the past two or three years. On the whole, 
the results obtained appear very favourable, 
whether the keeping properties of the explosive are 
considered, or its ballistic results. It has been 
claimed that it will be impossible to produce this 
powder in India, owing to the risk attending the 
manufacture of nitro-glycerine there, but, after 
careful consideration, the authorities have decided 
to start cordite works, which in time will no doubt 
be able to supply the local demand. One great 
advantage of cordite appears to be the low pres- 
sures with which high velocities are attained. 
This reduces the strain on the breech block and 
renders extraction of the fired cartridge easy. In 
fact, in 3,000,000 rounds fired from the Lee- 
Metford at Aldershot there was not a single 
failure to extract. Exhaustive trials made for 
the United States Government in 1893 with nine 
different makes of powder, including the French 
B.N. and the Wetteren make, showed that the 
Leonard powder, which is said to be very similar 
to cordite, was far superior to its competitors. 
It seems true that cordite does give low velocities 
in cold weather, but on any particular day its action 
appears remarkably uniform, so that the variation 
is in practice of but little importance. In this 
country, if we remember aright, three successive 
shots from a 6-in. gun have been placed through 
the same hole at 1000 yards, using cordite ammuni- 
tion, whilst, according to the Pioneer Mail, most 
excellent small-arm practice has been made at the 
different rifle meetings in India. Cartridges soaked 
for days in water, and fired undried, gave seven 
bull’s-eyes, onemagpie, andan outer at 500 yards out 
cf 10 shots, there being one misfire, which was pos- 
sibly due to thecap. Another charge made against 
the powder is to the effect that the heat generated 
is excessive—sufliciently so to prevent full advan- 
tage being taken of the magazine principle. On 
this head it is, on the other hand, affirmed that 60 
rounds can ke fired in 1 minute 50 seconds without 
injuring the rifle in any way, and that it could still 
be held without difficulty by means of the hand- 
guard. As regards keeping qualities, it is pointed 
out that during the Chitral campaign large numbers 
of cartridges were dropped on the slopes of the 
Malakand Pass, and were picked up two months 
afterwards, having been exposed in the meantime 
to extremes both of heat and cold, in addition to 
rain. When tested afterwards they were found 
absolutely unaffected by their exposure, and gave 
results equal to new cartridges. 





MOTOR CARRIAGES. 
P To THe Epiror oF ENGINEERING. 

_Str,—Referring to the issue of your valued paper of 
November 20, on this subject I must say that your 
criticisms are very severe. I myself had the pleasure on 
the 14th inst. (the day on which the Red Flag Act was 
abolished in this country) of driving a four-wheeled dog- 
cart, constructed by Messrs. Panhard and Levassor, of 
Paris, to Brighton, and that without the assistance of 
“the good-natured navvies ” referred to. 

The way in which the machine can be handled in the 
thick traffic, such as the Brixton-road on the 14th, with 
its cable trams, cyclists, four-horse coaches, trotting 
horses, &c., shows that such cars can ba easily manipulated 
without the “close shaves.” 

The run from London to Brighton on the 14th inst. 
was a severe one. The roads were in fearful condition, 
and it was not by any means a fair weather day test. 
I drove the last 15 miles into Brighton through a blinding 
gale, Notwithstanding the weather, rain, and mud, the 
carriage behaved itself admirably. On the other hand, 
there were several carriages driven by belts, one of which 
got into Brighton before the rain came on. The second 
machine of similar pattern did not succeed in getting 
through at all, owing to the storm. Most of the failures 
on the road were with the leather belt driven carriages, 
the belts becoming wet and refusing bo drive. 

a The only trouble I experienced with the machine 

uring the whole journey was once not being able to get 
the motor watered soon enough, and, secondly, having to 
stop to charge with benzoline. The carriage travelled on 
the level roads a} considerably over 16 miles an hour, and 
up and down hill was under perfect control, much more 
00 thas any horse carriage I have ever ridden in. 

Ja the return journey I picked up a lady and gentle- 
man at Hands Cross, and conveyed them back to London, 
ascending en route Reigate Hill, on to Banstead Downs. 








This, I think, was one of the severest tests the carriage 
could have been put to, 

I may say that until now I have favoured steam over 
oil engines for motor cars, but lately having an opportu- 
nity of making myself more familiar with these carriages, 
I now consider the continuous running motor (of the 
Daimler typs) will take a lot of beating. 

I think we engineers are to be congratulated on the 
abolition of the Red Flag Act, which will enable us now 
to make far superior carriages, and re-earn the credit 
which is now being given to French and German engi- 
neers. Had this Act never existed in this country, we 
would have been at the present time foremost in the 
world for the production of road carriages and vehicles, 
and the industry would have been employing thousands 
cf engineers. 

Yours faithfully, 
Cuaries T. CRowDEN. 

Motor Mills, Coventry, November 25, 1896. 





SLIDE RULES FOR SPECIAL 
CALCULATIONS, 
To THE EDITOR OF ENGINEERING. 

Siz,—In your description of a “Slide Rule for Hy- 
draulic Calculations ” in your Jast issue, I note that you 
express a decided disapproval of special forms of slide 
rules, on the ground that unless these instruments are 
constantly used, confusion arises as to the position of the 
decimal point. As one who has devised quite a number 
of special slide rules during the last two or three years, 
and who has supplied several hundreds of these instru- 
ments during the same period, I would say that your 
statement appears to be decidedly at variance with my 
ideas on this subject, since, as I take it, the avoidance of 


the confusion above referred to is one of the chief advan-- 


tages which special slide rules offer. That the loca- 
tion of the decimal point is one of the greatest 
obstacles to the requirement of facility in using the 
ordinary form of calculating rule will, I think, be 
freely admitted. Fully appreciating this fact, I have dis- 
cussed the question at some length in my little book on 
‘*The Slide Rule,” giving rules which aid the memory to 
some extent in locating the decimal point ; butit must be 
confessed that these, at best, are but clumsy expedients, 
and probably most of those who turn the slide rule to the 
greatest advantage depend for guidance in this respect 
upon rough mental calculations. 

But with special forms of slide rules this drawback no 
longer exists, since each division on the several scales now 
represents a definite and concrete quantity. The gradua- 
tions are distinguished by ‘‘ plain figures,” representing 
absolute factors in the formula dealt with, aud the result 
is read as an absolute quantity without mental effort or 
hesitation. Nor does the method of using such instru- 
ments present any difficulties or require the committal to 
memory of any specific instructions, since it is only pos- 
sible to set the successive pairs of factors in agreement 
when the result is immediately apparent. Moreover, 
the effect) upon the result of varying, in any way, any 
one or more of the factors can be immediately perceived. 

Notwithstanding the vastly greater interest now taken 
in slide rules and logarithmic computing instruments 
generally, I am afraid there still exists, to some extent, 
an unreasoning prejudice against such time and labour 
saving instruments, which are in consequence far less 
extensively used in this country than on the Continent, 

Yours truly, 
C. N. PickworrTs. 

Fallowfield, Manchester, November 25, 1896, 








A NEW APPLICATION OF A PRINCIPLE 
IN THE THEORY OF STRUCTURES. 
To THe EpIToR OF ENGINEERING. 

Srr,—On page 547 of ENGINEERING, October 30, in the 
article on Great Ducie-street Bridge, in determining the 
values of the constants in the equation 

Mm =f pAS+B- . os - 
it is worthy of remark that the expressions obtained for 
A and B are identical with those arrived at by the 
method of least squares, for the constants, in a function 
of the form y = C x + D, which function is to represent 
a straight line, this straight line to be such as to give 
values of the function as near as possible to certain ob- 
served values, say “, n being the number of observed 
values, 

Now suppose we enunciate the following principle: In 
a beam fixed at the ends the ayy ae for the bending 
moment diagram is that which is the nearest possible to 
the funicular curve or polygon of the loads on the beam, 
thus giving the smallest average bending. 

This principle admitted, the values of A and B follow 
immediately by the method of least squares. 

A similar principle may be applicable to arches and 
other structures, and might possibly lead to simplifica- 
tion of existing methods, as in the case of the fixed beam. 

I am, Sir, your obedient servant, 

Manchester, November, 1896. J. GILCHRIST, 

(The identity to which our correspondent draws atten- 
tion has been noted before, though we cannot fix the refer- 
ence at the moment of writing. Ourown experience leads 
us to believe that no simplification of existing methods can 
be effected through the relation thus pointed out, which 
in practice would prove identical with the method of 
least work.—Ep. E. 


BRIDGE PRACTICE. 
To THE EprtoR or ENGINEERING. 
S1z,—Your very suggestive article in last week’s ENar- 
NEERING upon this subject contains some views upon which 
I may perhaps be allowed to address you. The two cases 











cited of rolled joists under load, the one resting upon 
three supports, the middle pier having sunk considerably, 
and the other purposely curved by a suitable method 
to rest fairly upon similar bearings, appear to me essen- 
tially different, asin the one case the beam is severely 
stressed, but will on part recover its shape if relieved of 
load, and on the other, though more moderately stressed. 
will not, when the load is removed, resume ths straight 
form of which it has been forcibly deprived in the bridge 
works by the stretching and compression of its flanges. 
There are certain considerations arising out of this 
worthy of notice. The straight beam, when on level bear- 
ings, would have a bending moment over the pier of 
twice the amount at the other two points of maximum 
bending, and it is evident that if the centre pier sinks 
but a moderate amount, the moment at this pier is reduced. 
At a settlement of 4 in. bare, the stress at the three 
points of maximum bending will be equal, and the amount 
about two-thirds only of that at the centre pier for level 
bearings. A total settlement of nearly 2 in. will make 
the maximum moments again equal to the original 
quantity, but at about the middle of the spans, instead of 
over the centre pier ; so that up to this amount of settle- 
ment the beam will not be more severely stressed than at 
first. If, however, the end supports settle instead of the 
centre pier, the moment increases rapidly at this pier. 

This condition will be true for any case similar to that 
quoted, in which the girder is of uniform depth and 
section, and uniformly loaded. Settlement may there- 
fore in some cases be a positive advantage, if it does not 
exceed a certain amount. 

Wohler’s investigations have no doubt sufficiently well 
established that range of stress is a most important factor 
in bridge construction ; but your application to the sup- 
posed case of an openwork continuous girder, in which 
settlement has the effect of doubling the dead load stress 
on a particular bar, and leaves that due to live load un- 
affected, seems to me decidedly open to question. What- 
ever may be the influence of settlement, it will surely 
affect the one as much as the other. 

With respect te the determination of elastic alterations, 
my own experience is, with those cases in which I have 
had opportunities of testing the matter, that such calcu- 
lations may be relied upon to give results agresing very 
fairly with the actual amounts, if nothing is overlooked 
which may materially affect the issue. 

It is care rather than great nicety which appears to be 
essential to the consideration of such questions, amongst 
other things certainly to avoid—as, indeed, your article 
plainly indicates — applying a calculation for elastic 
alterations beyond that point at which it no longer 
obtains, and plastic deformation ensues. 

With old girders I have occasionally found the deflec- 
tions to be materially less than those given by calculation, 
indicating either that my figures have been incomplete, 
or, as may be quite possible, that on girder work which 
has been stressed, and perhaps overstressed, for many 
years, there is a sensible rise in the modulus of elasticity. 


T am, Sir, yours truly, 
November 23, 1896. W. nH. S. 





THE ENGINES OF THE ‘ OHIO.” 
To THE Eprror or ENGINEERING. 

Srr,—In describing the Belleville boilers of the s.s. 
Ohio in your last issue I notice you say: 

‘* The Ohio, as our readers ars aware, was nob a new 
vessel when the boilers were fitted in her, and her machi- 
nery not being specially arranged for this type of steam 
generator, the system doubtless suffered from this fact.” 

Permit me to say, Sir, that you are entirely misin- 
formed, for the engines of the Ohio, which are of the four- 
crank quadruple type, were made specially for a working 

ressure of 2001b. per square inch and to work with the 
leville boilers. As a matter of fact, the engines appear 

to have been admirably suited for the Belleville boilers 
in question, for from the day they were started up to 
the present time they have worked without a hitch, and, 
fortunately for the engineers, they can be left to take 
care of themselyes—as has not unfrequently been done, 
owing to the engineers’ services being required elsewhere. 

I inclose you a set of diagrams, taken at sea under 
ordinary conditions, by which the water consumption is 
shown to be 12.3 1b, per indicated horse-power per hour. 
I regret to say, however, that the consumption of fuel is 
not so satisfactory, perhaps in consequence of its being 
coal from the South Yorkshire collieries, for the efficient 
burning of which I do not consider the Belleville arrange- 
ment suitable, 

I am, Sir, yours faithfully, 
A. E. Szatron, 

Earle’s Shipbuilding and Engineering Company, 

Limited, Hull, November 25, 1896. 





HARD STEEL. 
To THE EprToR oF ENGINEERING. 

Stp,—As a good deal has appeared in the American 
press, and as some interest has already been awakened in 
England, in regard to a supposed new form of steel which 
has been produced by my brother Samuel Maxim, 1 think 
it will not be uninteresting to engineers in England to 
know the facts of the case. 

Mr. Samuel Maxim, my youngest brother, lives at 
Wayne, Kennebec County, State of Maine. Wayne is 
a small and picturesque village in sight of the White 
Mountains, and has been the home of the main branch of 
the Maxim family since they emigrated from Plymouth 
County, Mass., rather more than 100 years ago. 

My brother has never been engaged in any business, 
except that of a school-teacher and a farmer, but being a 
great student of ancient history, he was led to believe that 
some forms of ancient steel were superior to anything 
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manufactured in the world to-day, and for years he has 
been investigating the subject, reading all the books that 
could be obtained, and conducting a series of experiments. 
How he has succeeded in conducting his experiments on 
a little farm away from everywhere, is more than J am 
able to understand, However, he has succeeded in pro- 
ducing small quantities of steel of a remarkable character. 
He wrote to me stating that I might get the hardest 
piece of steel thatcould be obtained in England, make it 
as hard as fire and water would make it, send it to him, 
and he would drill a hole throvgh it and afterwards ehave 
himself with the drill. Having made a hole in my piece 
of steel, he will tie a blue ribbon in it and send it back to 
me 0 wear it as a medal. 

I did not send the steel, but suggested that he should 
obtain some very hard specimens, including files, in the 
States, drill them and send them to me. He has done so. 
The drills cut a clean hole through a hard file. More- 
over, another piece of steel, having an exceedingly hard 
face, which is expressly made for the runners of sleighs, 
was sent to me. Its surface is so hard that it cuts glass 
easily. Nevertheless, he is able to drill this hard material 
with the greatest ease. No one, so far, has been able to 
produce a piece of steel which he cannot drill. 

He says that the steel made at present in England and 
the United States contains free carbon in a finely divided 
state, existing in the form of small undissolved particles 
throughout the entire mass of the steel, and that it is this 
uncombined carbon that injures the quality of the steel. 
He claims that, with the steel which he has made, there 
is no uncombined carbon. Moreover he claims that in 
the ancient steels there was a chemical not employed in 
the steel of to-day, and he believes that the presence of 
this element in a minute quantity is one of the reasons 
why the Hindoo Wootz was superior to all modern forms 
of steel. 


According to the American pre3s, it is proposed to use 


this new form of tteel for armour-plates. My brother 
writes, however, that he has not authorised any one to 
make this statement. There is no question but what the 
steel would be very good for drilling armour plate. Ib 
might be used for projectiles, and I have already heard 
that some of our enterprising burglars in the States are 
willing to give any price in order to obtain some of Mr. 
Samuel Maxim’s new drills. I donot think more than a 
few pounds of this steel have ever been made, 
Yours truly, 
Hiram S. Maxim. 
32, Victoria-street, London, S W., November 13, 1896. 





METRE-GAUGE RAILWAYS. 
To THE EprTor OF ENGINEERING. 

Sir, —I would be obliged if any of your readers could 
inform me what the distance between centres of tracks of 
metre-gauge lines in South America and Mexico uauall 
is. In the case of metre-gauge lines in British India, 
believe the distance between centres of tracks is 12 ft. out 
of stations and 15 ft. in stations. I should also be glad to 
know the usual clearance at heel of switch. In India this 
is 38 in. = 1} in. clearance, plus 1{ in. rail, = .09 metre. 


KE, 





TECHNICAL EDUCATION. 
To THe Eprrok or ENGINEERING. 

S1r,—Much has been published lately in your valuable 
paper about ‘‘ technical education,” and I think your 
leading articles will go far to pave the way for changes to 
the better. In writing as a German I intend to state the 
general opinion about this matter, arrived at in this 
country after numerous experiments. The spread of 
technical education here has been more general than even 
the development of engineering itself, and no doubt has 
preceded the latter to a certain degree. At the same 
time, the fact has been established that too much has 
been done in attempting to educate foremen and draughts- 
men in the science of engineering. Too many schools 
have been established, very often not from mere want, 
bub as paying business concerns. In order to outrun each 
other, the programme has been extended too widely, 
losing sight of the fact that a little technical know- 
ledge, paired with much practical abilities, is far 
better than much of the first without little of the 
second. There have been opened during the last 15 
os a great number of “schools for foremen.” These 

ave proved mostly rather a nuisance than a benefit for 
the industry at large. Young mechanics, after having 
served about six years to the trade, leave for school, 
qnies there about two years of their valuable time. 

hey come back, not into the shops better fitted for their 
trade, but only to help crowding the calling as draughts- 
man, thinking themselves too good for a fitter. As fore- 
men they have got no preference to their competitors who 
remained in the shops gathering valuable experiences. 
Above all, they lack the foremost qualification as fore- 
men, namely, sound practival experience coupled with 
those qualities of character which can only be gained 
in the midst of hard work and no play. Thesame applies 
to the schools called ‘‘ Technikum,” which were intended 
to educate young men who had gone through the shops to 
become draughtsmen. They spend three years at a school 
as a ‘‘student,” leaving it, at the best, crammed with 
science, but void of the faculty to observe and think for 
themselves. They start as draughtsmen, unable to shape 
their ideas or those given to them into a practical form 
according to the wants of the case. The work expected 
of them appears to them too insignificant, thinking them- 
selves far above working out carefully the details and 
furnishing a good workshop drawing. In short, moat of 
these so-called young engineers are spoilt hopeless! for 
their calling. Only the minority of them soon find out 
where they have been brought to, and these have to work 
hard to improve their training. 


EXpPzRIMENTS ON TRAIN RESISTANCES. 
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For all these men the scientific knowledge to be attained 
in visiting evening classes would have been the right 
thing. They would have been kept in feeling with the 
_— of practical work, which prevents them losing the 
right way. 

he reaction has set in already in Germany, and the 
sooner ib is recognised that too much has been made of 
the good thing *‘technical education,” the better it will 
be for all concerned. 

Trusting you will find some space for these remarks in 
your valuable paper, 

Believe me, yours &c., 
GERMAN SHOPMANAGER. 





TRAIN RESISTANCES. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have examined the paper of Messrs, Adams and 
Pettigrew in vol. 125 of the Minutes of Proceedings 
of the Institution of Civil Engineers, with a view to ascer- 
tain the total effort required in the recorded experiments 
to maintain the epeed of atrain. I have rearranged the 
experiments according to the speeds, as shown in the 
Table above, in which all the rasistances refer to the total 
weight of engine, tender, and train. The engine and 
tender weighed together 82 tons. 

Io will be seen that I have first ascertained from the 
indicated horse-power the force required to propel the 
whole of the train, and then deducted, or added, the effect 
of gravity according to the gradients. 

Che total resistance per ton of engine, tender, and 
train, on a level, appears to be about = 6 1b. plus the two- 
— part of the equare of the speed in miles per 

our. 

Roughly, it may be taken that the resistance varies 
from one-third at the lowest, to one-half the speed in 
miles per hour at the highest speeds. The experiment at 
274 miles per hour on the level may ba disregarded, as 
the train had just left a steep gradient and the regulator 
had, presumably, been left wide open so that the speed 
might be increased. 

I think it may be assumed that these were fair weather 


experiments, 
Yours truly, 
W. I. Ettis. 
62, Ward’s-buildings, Deansgate, Manchester, 
November 18, 1896. 





‘*“MODERN FOUNDRY PRACTICE” AND 
THE ‘' DESIGN OF CUPOLAS.” 
To THE Eprror oF ENGINEERING. 

Sir,—I noticed in your issues of September 11 and 18 
letters on the above subject, pointing out that the eco- 
— working of a cupola very much depended on its 

esign. 

I should be very much obliged if any of your readers 
would inform me of a book or books on the design of 
cupolas, 

Tam, Sir, yours faithfully, 

Derby, November 20, 1896. STUDENT. 





CEMENT TO RESIST PARAFFIN. 
To THE EpiTor oF ENGINEERING. 

Srr,—I have not seen any reply to the letter signed 
** Inquirer ” which appeared on page 425. It would not 
be safe to ps paraffin in any glass vessel which had been 
broken and joined with cement. 

If, however, your correspondent merely wishes for a 
cement to join the glass reservoir to a brass socket, into 
which it fits, he will find what he wants in a mixture of 
savurated solution of alum with good plaster of Paris— 
enough of the latter to make a thick creamy mass. This 
should be used at once, putting some in the socket and 
then ineerting the glass, 

Yours truly, 
M.1.C.E. 





A NATIONAL RAILWAY MUSEUM. 
To THE EpiTor oF ENGINEERING. | 

Siz,—I is very gratifying to all who appreciate the 
leading part this country - taken in the introduction of 
railways, to obeerve the general approval of the project 
for a railway museum, so ably advocated by Mr. Stretton 
many years ago, but to our national discredit nob yed 
carried into effect. It seems to me the railway museum 
should certainly be a branch or section of the Science and 
Art Department at South Kensington, not only because 
much material indi ble to it is there already, but 





because those individuals or associations who possess valu- 
able curiosities suitable for it would be far more likely to 
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part with them toa Government department than to any 
museum got up under private auspices. The authority 
and prestige of the Science and Art Department would 
enable ib to obtain many objects which no one else could. 
Not only is South Kensington known the world over, but 
the proximity of the other museums, Imperial Institute, 
&c., would induce many persons to visit the railway 
museum who would not otherwise take the trouble. In 
addition to its extreme accassibility, there is still a good 
deal of ground available between the Imperial Institute 
and the Natural History Museum, whilst the temporary 
buildings now occupied by the railway and other machi- 
nery certainly do not make the most of their site. 
Yours truly, 


- DB Patzy, 

London, 8.W., Novemb:r 10, 1&96. 

To THe Epiror OF ENGINEERING. 

S1r,—Your able and sympathetic article of November 
13 will greatly ensourage the promoters of a railway 
museum ; and, as the object appeals not alone to engi- 
neers, but also to the general public, it will probably 
lead other influential joarnals to give their aid to the 
movement. 

At this early period it is not desirable to lay down a 
hard-and-fast rule as to the kind of museum that should 
be established, its location, or controlling power ; because 
the first and most pressing matver is to prevent the de- 
struction or alienation of historically valuable material by 
providing a home for collections which may now bs 
obtained. In stating the case fairly as between a Govern- 
mental museum and a railway companies’ museum, your 
arbicle carefully avoids taking a side prematurely, and it 
is hoped that other supporters of the project may be 
equally cautious. But this much may be premised, that 
if the collection is to be restricted to the materials, loco- 
motives, and drawings of the early period of British rail- 
ways, then its fitting and proper home would be at South 
Kensington, in company with other unique relics of that 
period, where their due preservation would be insured 
under the charge of trained officials. For this purpose an 
enlargement of the galleries would ba required, but as ad- 
joining unoccupied land is available, the expense would 
not be large, and should be met out of the annual appro- 
priation for the Department of Science and Arb. 

If, however, the museum is to be organised as a con- 
tinuous educational one, wherein the collection is brought 
up to the current practice by constant additions, with 
possibly some foreign and colonial examples, then some- 
oe more practical than South Kensington can give 
will be required. This can only be obtained by the active 
and persistent co-operation of the railway companies. 
But to procure their help a stronger justification must be 
made out than the mere preservation of ancient material, 
and this is obtained if it can be shown: (1) That such a 
museum would increase the travel on the contributing 
companies’ lines. (2) That it would conduce to the econo- 
mical administration, maintenance, or working of the 
respective lines. (3) That it provided a convenient means 
for the more efficient training of their employé3. (4) 
That it would provide, as it were, a technical clearing 
house, where the results of differing practice may | 
compared side by side, thus leading to uniformity in 
equipment for the purposes of gafety, economy, and inter- 
change of traffic. ; 

While the Board of Trade could, through its Railway 
Department, render much valuable assistance in esta- 
blishing and maintaining such a museum, yet it is obvious 
that the railway companies must decide its location and 
direct its operations, to attain the above-named objects; 
thus justifying their contribution to the expenses. The 
location indicated in your article is an excellent one, 
being about the centre of the great lines of the metro- 
polis. Considering the number of engineers in London 
who are, or have been, engaged on railways, it is eur- 
prising that an institution has not yet been formed, 
which, unlike that of the Civil Engineers, should restrict 
itself to railway matters. An institute of the kind would 
find its natural home at an educational railway museum, 
and possibly assist in defraying the expenses. Here also 
manufacturers of railway materials could exhibit their 
samples, and railway companies their patterns for the 
inspection of contractors; and here also would be 
fitting outlet for the expenditure of some of the funds 
entrusted to the London County Council for promoting 
technical education. 

T am, Sir, yours faithfully, 
J. Stnciarz FatRFAx: 

433, Strand, London, W.C., November 16, 1896. 





GERMANY AND AstA.—The German Government pro 
poses to ask the Reichstag to make appropriations for the 
support of commercial expeditions to Eastern Asia. 
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24-FT. HORIZONTAL LATHE. 
CONSTRUCTED BY MR. ERNST SCHIESS, ENGINEER, DUSSELDORF-OBERBILK, 
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Tue horizontal lathe which we illustrate on the 
present page and on page 674, was constructed 
by Mr. Ernst Schiess, of Diisseldorf-Oberbilk, and 
is of remarkable dimensions and design. It can deal 
with objects of maximum diameters up to 7500 milli- 
metres (about 244 ft.) and 2200 millimetres (7} ft.) 
maximum height, and is actuated by two electric 
motors. The face-plate, which has a diameter of 
4000 millimetres (13 ft. 14 in.), turns on a round 
base with prismatic guides; its steel spindle rests 
in a conical bearing with adjustable bushes. 
The base is bolted ‘to the bed, which consists of 
two slides, with cross-connection behind. Two strong 
standards move on the slides; these’ standards are 
drawn back when pieces of more than 16} ft. dia- 
meter have to be worked. The standards bear the 
cross-slide, which can be raised and lowered, and 
which has two heads carrying the tool-boxes.J The 
heads can move in horizontal and vertical planes, and 
at any inclination ; the boxes are counterbalanced, and 
are themselves adjustable through a vertical distance 
of 1000 millimetres (39 in.). The face-plate is turned 
by a 15 horse-power electric motor, running at 
480 revolutions. The gearing comprises a five- 
step cone pulley, combined with a double or four- 
fold wheel gear. The machine can thus be exactly 
adjusted to the speed which corresponds to the most 
favourable rate of cutting. A second 10 horse-power 
electric motor designed for 950 revolutions, moves the 
standards to and fro, and, by the aid of a clutch coup- 
ling, the cross-slide, up and down. The continuous 
advance of the heads is effected by means of step cones 
and worm gear acting upon the spindles. The small 
driving gears comprising the toothed and bevel wheels 
are made of steel, and the less important wheels of 
cast iron, All wheels are cut. The total weight of 
the machine amounts to about 10 tons. 

We are informed that two of these machines have 
been built for the Allgemeine Electricitats-Gesellschaft 
of Berlin. One of them was recently tested in the 
presence of representatives of the Krupp and other 
important firms, who, it is said, olor themselves 
as thoroughly satisfied with the results, 





_ _BEEDHAM’S ATR EXTRACTOR. 

We illustrate on this page a ventilator now being 
made for uge on trains and shipboard by Messrs. 
George Turton, Platts, and Co., Sheffield. As will be 
seen from our illustration, the design of the apparatus 
is based upon the ejector principle. A current of air 











— 


being forced through one of the conical openings shown, 
by the motion of the train, induces an up draught 
through the ventilator, which thus removes the 
vitiated air from the compartment. To prevent down 
draught or the entrance of rain, snow, or sleet, the 
outlet from the up pipe is shielded by the cap shown, 
which deflects the rain, &c., on to the roof of the 
carriage or ship’s deck, as the case may be. The head 





of the ventilator can be rotated like an ordinary cowl, 
so as to face any favourable wind. When fixed on a 
building the ventilator is also said to work well, as, if 
the wind strikes in to one of the cones, the action is 
the same as in the case of a moving train, whilst if the 
current is at right angles to this, it induces a draught 
by sweeping past the open ends of the cones. 





INDUSTRIAL NOTES. 


THE London County Council has come to grief over 
its labour policy. By many this was not unexpected, 
but the manner in which it happened was altogether 
unlooked for. Ugly rumours had long been flying about 
respecting the Works Department, but the public was 
assured that it was all right, and even when the in- 
vestigation had been made, or was still going on, after, 
in fact, some of the facts were known to the committee, 
we were assured that it was ‘‘a mare’s nest.” The 
inquiry was held by a committee, or sub-committee, 
and the report discloses a system of operations wholly 
at variance with honest dealings by a public body. 
The details were given in our leading article last week, 
and therefore it is not necessary to do more than men- 
tion the matter in ‘‘ Industrial Notes.” 





The Parliamentary Committee appointed by the Trades 
Congress interviewed Ministers during last week with 
respect to certain measures which the Congress desired 
to see carried. The first deputation was to Mr. T. C. 
Ritchie, the President of the Board of Trade. The 
delegates present were not confined to the members 
of the committee, but represented many of the larger 
trades of the country, nominally representative of the 
whole of the unions. The chief points put before Mr. 
Ritchie were: (1) Compensation in cases of injury to 
men engaged in foreign ships in British ports. (2) An 
amendment of the Merchandise Marks Acts so as to 
compel makers of goods to stamp the makers’ name 
and place of origin upon all manufactured articles. 
(3) An increase in the staff of the Labour Department. 
(4) An Act to compel owners of steam boilers to have 
them periodically examined. (5) An Act to empower 
the relatives or friends of railwaymen. killed in the 
course of their employment to be present at the inquiry 
and take part therein. All these points were urged 
by the several speakers appointed, and the President 
oh the Board of Trade complimented them on the way in 
which the several matters were explained. He pointed 
out that all their demands were for increased super- 
vision and control by the Government, and he pointed 
out that there was a line beyond which such super- 
vision and control would become harmful. On the 
question of Government barges, he said this was a 
matter for the War Office. The question of payment 
of witnesses, &c., at coroners’ courts was for the Home 
Office. The inspection of boilers was to be dealt with 
by a measure. Some other matters were in the hands 
of local authorities. He said that more inspectors of 
railways would be appointed if required. On the 
— of foreign ships the Foreign Office was in 

oubt as to what action could be taken. An inquiry 
is to be instituted into the operation of the Merchan- 
dise Marks Acts. As to the Labour Department of 
the Board of Trade, some new appointments had been 
made under the Conciliation Act of last session, The 
whole of the proceedings were kindly and even cordial. 
Inquiry is to be instituted in some cases, consideration 
given in other cases, and efforts to legislate where found 
to be necessary from a Government point of view. 





The second deputation was to the Home Office, 
though the reception, as before, was at the Foreign 
Office for the sake of convenience, The subjects dealt 
with were: 1. The Mines Bill, for the better protec- 
tion of miners, with an increase of inspectors and sub- 
a who should be practical working miners. 
2. The Employers’ Liability Bill, without a permissive 
clause of contracting out. 3. An Amendment of the 
Truck Acts. 4, Additional Factory Acts, to (a) in- 
clude other trades; (b) dealing with particulars of 
work ; (c) so as to include vessels and craft in British 
waters. 5, An Act dealing with privileged cabs. 6. 
Old age pensions. 7. Political prisoners. The Home 
Secretary complimented the deputation, and then said 
that some of the points were outside of his department. 
On the question of an Employers’ Liability Bill he 
said that the doctrine of common 7 must 
go. That was from the be carary merely a judge’s 
decision. There is no warranty for it in either the 
statute or the common law. But, as to contractin 


out, there was great diversity of opinion. . He woul 
see what could be done in the matter. Payment of 
members was not a question for him. As to the 


Factory Acts, he would sympathetically consider the 
points laid before him. Other inspectors had been 
appointed. A Codification Bill is to be introduced next 
session, As to the Truck Acts, he could not promise, 
as an Act was passed last session. He would well 
consider the Mines Bill, but gave no promise of any 
Bill by the Government. He was not able to promise 
anything as to the ‘‘ privileged cab,” which he thought 
ought to be called a station cab; but he was quite 
prepared to do his best to settle the question. The 
total measures urged were 12, some of which involved 
several points. Such a programme would be enough 
for asession without any other Government measures. 
But we now see what is desired. The Eight-Hours Bill 
does not appear to have been even ounad upon, not 
even for miners. The points urged are not extreme. 
With such a programme there is a greater chance of 
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something being done than there would have been if 
wild theories and resolutions had been broached by 
the deputations. At least the Parliamentary Com- 
mittee is getting back into the old rut of practical, not 
of heroic, measures. 





The report of the Boilermakers and Iron Ship 
Builders is more buoyant than for some time past. It 
refers to ‘the almost unprecedented rise in shipping 
freights during the t two months,” which ‘‘ has 
given a wonderful stimulus to shipbuilding.” It fur- 
ther states that ‘‘the amount of tonnage booked is 
not very easily ascertained, as many of the shipbuilders 
refuse to give the information.” It adds: ‘‘ We are 
certain that the amount of work now in hand exceeds 
anything we have had for several years. It is reported 
that the Clyde builders have increased their orders by 
180,000 tons during the past few weeks.” ‘‘The = 
builders on the north-east coast have been equally 
fortunate.” These reports are very encouraging from 
the workmen’s point of view, as well as from the 
employers’ standpoint. Reference is made to the 
marine boiler shops, and it is stated that several firms 
are on the point of working night shifts. 7 
boiler shops are well employed, and the bridge build- 
ing yards are busy, all being employed. It concludes 
thus: ‘‘Taking a general survey of the whole trade, 
we may fairly conclude that there is a good nine months’ 
work in front of us.” The society now has 40,677 
members, of whom 6071 were in receipt of benefit in 
one way and another ; of these 3375 were on donation, 
959 signing the vacant book, and 78 on travel. On 
sick benefit there were 1163, and on superannuation 
allowance 496. The decrease has been principally in 
the number signing the vacant book. But the outlook 
is even better. It is expected that there will be full 
work for all willing workers at an early date. ‘‘ The 
yards are full of work; one firm on the Clyde has 
booked orders for 14 large steel cargo - carrying 
steamers, the total tonnage being 70,000 tons ; another 
firm at West Hartlepool having booked nearly as 
much,” A demand for workmen has arisen, and soon 
we shall hear of a large decrease on donation, or, per- 
haps, that some stringent regulation will be insisted 
— Thesociety has now a balance of 172,445/. 10s. 8d., 
which shows an increase of several thousands during 
the past three months. After such prolonged depres- 
sion in the shipbuilding trades, with a large proportion 
of unemployed for “— it is very gratifying to be 
able to report that the tide has fairly turned. 





The Associated Blacksmiths report ‘‘a considerable 
improvement in trade.” There was a fear that a re- 
action had set in, but “the boom in freights has 
brought about a pleasing change.” References are 
made to the large orders recently secured of 200,000 
tons of new shipping on the Clyde, with large orders 
on the east and west coast of Scotland, and on the 
north-east coast of England. This increase of work 
has begun to be manifest in the decrease of unem- 

loyed. Another evidence of activity is to be found 
in the fact that the working hours during the winter 
are not to be reduced to the ordinary winter level, 
but the men are to be kept at work full time generally. 
The report speaks of the increase of work in the marine 
engine shops, and states that good orders have been 
booked for locomotives, general engine and machine 
work, so that plenty of work is promised. At the date 
of the report only 2 per cent. were signing the vacant 
book, and this percentage is likely to be reduced to 
zero. But the council hint that there are some 
members who do not seem to care much about work 
so long as ‘‘ benefits” can be secured, and members 
are requested to keep an eye upon such, now that 
work is becoming plentiful. It is deplorable that this 
should be the case, but as the number of unemployed 
seems to include many not willing to work, the fact 
ought to be known. 





The Carpenters and Joiners report an increase of 
4000 members and of 32,000/. cash balance in the year. 
The total membership now is 48,317. Of these only 
474 were unemployed, 901 were on the sick list, and 
553 on superannuation allowance, The report regrets 
that while trade is so good here, it has ons bad 
America, with the result that large sums have had to 
be remitted to the American branches. The wages 
movement has been going on fairly well, and success- 
fally in most cases, In some, advances have been con- 
ceded in a most friendly way, but at four places strikes 
are still on, and there are disputes in the outskirts of 
London, The question of “ prepared joinery ” is still 
under consideration, so that saci no definite step 
will be taken for a time. It is not without its diffi- 
culties, but the men will not risk a great strike for a 
purely sentimental grievance. Itis not easy, nor is it 
reasonable, to enforce a rule that all joinery shall be | 
prepared on the spot by the several firms, 








The condition of the engineering trades throughout 
Lancashire is not only well maintained, but there 
are undeniable evidences of increased activity. All | 


branches are exceptionally busy, In most cases the | 


in | are ames | 


establishments are fully engaged for some time to 
come, and new orders are offering freely ; and, more- 
over, there is a large amount of work still to be given 
out, which will insure a continuance of the present 
activity well over next year. Such a state of things 
in the engineering industries is very encouraging, for 
it seems to indicate that other industries as well will 
be active, inasmuch as an increase of machinery im- 
lies an increase in general trade. The activity is not 
imited to one or a few branches, but is shared by all 
—stationary engine and locomotive builders, machine 
tool makers, machinists, boilermakers, smiths, and all 
the other branches. There seems also to be less 
anxiety about the wages movement ; not that it is 
settled or out of the way, but rather that the demands 
are not such as to frighten employers, even when 
they think that the conditions of trade, as regards 
prices, scarcely warrant the advances demanded. In 
the iron trade there is a strong tone, but with no 
farther upward tendency of a marked character. But 
makers are so heavily sold that they have little or 
nothing to offer, and appear to be totally indifferent 
as to booking further offers at the present time. On 


the other hand, merchants and dealers in many cases | P® 


appear to be eager buyers, all of which circumstances 
tend to a firmer tone. In the finished iron trade 
makers have their books tolerably full, and prices are 
hardening, with the prospect of arise. Nut and bolt 
makers are exceptionally busy, and prices are tending 
upwards. The steel trade is very active, and the 
same tendency is manifest of a hardening of prices, 
only that the tendency is even stronger than in some 
other cases. The prospects ahead for the coming year 
are better than for a very long time past. If no 
serious complications arise in the political, the finan- 
cial, or the industrial world, we may well contem- 
plate a busy time during 1897. But we must not be 
over-confident, as the mere breath of a rumour may 
alter much. There is as much need of prudence in 
times of prosperity as of adversity, perhaps even more, 
for the latter teaches caution generally. 


In the Wolverhampton district the increasing 
activity recently reported is fully maintained, in nearly 
all, if not all respects. Some heavy lines have been re- 
ceived from South America, Japan, and Australia by 
iron and sheet merchants. The demand by various 
shipping houses and agents for rolled iron and steel is 
heavier than for some time past, and makers are pressed 
for the completion of old contracts so as to make way 
for new business. A large trade is being done in un- 
marked iron, and some makers, it appears, have had to 
decline orders for the present, seeing no chance whatever 
of executing them within the time required. There is 
an upward tendency in price, and in some cases an 
increase has been asked upon the offer of orders. Best 
thin sheets and stamping sheets are in good request, 
and there is a better demand for common sheets for 
galvanising purposes. Tube strip is in such good 
request that the price has gone up 2s. 6d. per ton. 
The steel trade is in full activity, for there is less out- 
side competition, and surplus orders are coming in 
from South Wales and other districts which cannot be 
executed at those places. The better qualities of steel 
have gone up in price, and still the tendency is up- 
wards. All the engineering and kindred trades are 
well employed ; there are few men able and willing to 
work that are to be found idle. In fact, the indica- 
tions are that the demand for labour of an efficient and 
steady character will exceed the supply, as matters 
now stand. There are no serious labour disputes 
pending either in the iron and steel trades, or in the 
engineering industries ; and in the general hardware 
trades of the district there is little to report in the 
nature of labour troubles. 

In the Birmingham district there is a continued 
buoyancy in the iron trade, though the upward ten- 
dency in prices has not further manifested itself. 
Makers of bars, angles, strip, and of nearly all kinds 
of manufactured iron are well employed upon orders 
in hand, which are sufficient to keep them busy 
throughout the winter. The only exception is sheets, 
but those for galvanising = are firmer. Prices 

generally, bot as regards crude and 
manufactured material, All the engineering and 
kindred industries are well employed, and soalso are 
the local hardware and other trades. No serious 
labour disputes darken the horizon at the present time 
in any branch of trade. 





The ballot papers of the Dockers’ Union will not be 


| due at the office of the union until the 28th, and, there- 


fore, the result cannot be known for another week. 
The branches and members are to be prepared to act 


| promptly in the event of its being decided to take active 


measures on the scale proposed. All the men are urged 


| to bein readiness for any emergency. All the members 
| are to be encouraged to wear the button,as an outward 


and visible sign of membership. The indications 
seemingly are that the men will vote for immediate 
action, Meanwhile this proposed action has been 
anticipated by the conduct of the men at Hamburg. 





A telegram to the London office by the president of the 
Hamburg union stated that the whole of the dockers 
at that port struck work on Saturday morning last, 
The London officials state that the news of the strike 
came as a surprise, and that it was brought about with- 
out the sanction of the International Federation. 





Efforts are being made to include the mail-cart 
drivers in the inquiry as to the conditions of labour on 
Government contracts, and also the clothing contracts 
for soldiers’ and postmen’s uniforms. The men declare 
that the conditions of work are ‘‘ scandalous ;” but, 
of course, an allowance must be made for their 
ordinary use of strong language. In any case it is as 
well to know exactly what the conditions complained 
of are ; we shall then be in a better position to judge. 





The miners of Fife, Clackmannan, and the Lothians 
are pressing for an advance of 6d. a day, and at a con- 
ference held in Glasgow once again put forward a 
formal demand for the advance. The men justify their 
action by reference to the advances conceded in other 
rts of Scotland, and by the action of the coalowners 
in England in all the federation districts. But the 
coalowners of the Fife and Clackmannan districts 
definitely refused to concede the advance. What the 
next step will be is not yet decided upon, but it 
would appear that a stoppage is possible, if not, indeed, 
probable. 

At some collieries in West Yorkshire about 1000 
men left work last week owing to differences as to the 
modes of working, which it is alleged decrease the 
wages of the men. One of the matters involved is the 
use of coal-cutting machines, which has caused very 
strained relations between the men and the manage- 
ment, 





The strike of silk dyers at Macclesfield, which had 
lasted 40 weeks, has come to a conclusion; the men 
return to work on the old terms, and those who had 
been on strike are not to be refused employment, 





- The Railway Servants’ Conference determined to 
serve notices upon all the railway companies with the 
demand for a recognised day of 10 hours for all goods 
guards and brakesmen, and of eight hours for the 
shunters. To this are added regulations as to extra pay 
for overtime, with extra pay for Sundays. The one 
condition which the companies will probably resist is 
that each day shall be treated as separate for over- 
— purposes, and not as part of a week of so many 
ours. 





The South Metropolitan Gas Company is about to 
apply for Parliamentary sanction to alter the qualifica- 
tion for the post of director, 20 that a workman may 
have a chance to sit upon the board. This is a very 
important concession, and one which may open up 
quite new conditions in the industrial world. The ex- 
periment will be watched with great care to see how it 
works, as the experience may of service in other 
branches of industry. 





Tue Execrraic Licnt at Hutt.—Some months since 
it was proposed to extend electric lighting in Hull over a 
larger area than at present. A scheme was presented to 
the town council a@ committee proposing another 
station in Sculcoates-lane, and the adoption of the high- 

ressure system. This was, however, rejected, and Mr. 

. Hammond, electrical engineer, was called in to re- 
port. Mr. Hammond having approved the scheme pro- 
posed by the committee, it is to be now carried out. 





A Licar Ratway ror DerpysHire.—An application 
is to be made for powers to construct a light railway 
between Derby and Ashbourne. The two towns are only 
13 miles apart by road, but the only railway communica- 
tion between them is 7 means of a detour of about 36 
miles vid Uttoxeter. It is proposed that the contem- 
plated light railway shall run along the turnpike road, 
and be connected with the Derby tramways, by means of 
which passengers and goods can be conveyed direct to the 
Great Northern or Midland stations. 





ConissorovcH AND Woopxousge Ratiway.—A com- 
pany has been formed for the purpose of constructing 
line of railway from Conisborough to at peg | a dis- 
tance of about 10 miles. It is proposed that the new 
line shall form a connection with the Manchester, Shef- 
field, and Lincolnshire near the Conisborough station, 
passing Hooton Roberts, Dalton Magna, Whiston, and 

reeton, with stations at the principal points, and join- 
ing the Manchester, Sheffield, and Lincolnshire again at 

oodhouse Junction, near Beighton, on that company & 
new route to London. The advantages claimed for the 
scheme are that it will shorten the distance between Don- 
caster and London by four miles, that it will avoid 
crowded lines round by Mexborough, Rotherham, and 
Sheffield, that it will afford good facilities to # district 
which has long needed better railway communication, 
and that it will open up # valuable coalfield to the east of 
Rotherham. The engineer is Mr, W. Myers Beswick, 
of Leeds and Westminster, 
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THE TELEPHONE TRUNK LINE SYSTEM 
IN GREAT BRITAIN.* 
By Mr. J. Gavey. 
(Concluded from page 658.) 

In desigaing the apparatus necessary for working the 
Department’s trunk circuits in accordance with the fore- 
going principles, innumerable matters of detail had neces- 
sarily to be considered, amongst the more important being 
the following: — . 

1. The capacity of the separate sections of a trunk 
switch, and the provision for growth and extension at 
each Office. : : 

2, The working capacity of the operators, %.¢., the 
number of trunk circuits each could manipulate satisfac- 
tarily and without delay during the busiest periods of a 
working day. . 

3, The signalling and calling arrangements both for 
trunk and junction circuits. 

4, Facilities for through trunking, 7.¢e., connecting two 
or more trunk circuits at intermediate offices to provide 
communication between towns not directly connectad. 

5. General details of switch and transfer on through 
trunking sections. 
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1. Capacity of Sections.—In dealing with this branch of 
the subject, requirements of very wide diversity had to 
be provided for, ranging from cases of offices with a single 
trunk circuit only, to those with 200 or more circuits, 
Again, the growth of the a, which in certain 
ocalities will unquestionably rapid, had to be con- 
sidered, and it was obviously desirable to adopt arrange- 
ments of such a character that, even in the case of 
abnormal Increase, there would he no necessity for any 
material modification of the apparatus already joined up. 
To meet these requirements it was determined to adopt 
488 unit a section complete in itself, containing all the 
necessary jacks, cords, indicators, keys, &c , for a certain 
number of trunks, and to provide as many of these sec- 
tions a3 were needed at each office. Each such section is 
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of such a size as to provide s and work for one 
operator in busy times, although in slack periods the 
whole of the apparatus on three sections is within the 
reach of, and can be worked by, a single individual. Thus 
an Office with one or two trunk circuits is fitted with one 
section, and, briefly, as many sections as are necessary to 
provide for the existing number of trunks and for a 
reasonable growth are fitted up to start with. Subsequent 
growth is met by the addition of the requisite number of 
sections without serious modifications of the existing 
ones ; a mere redistribution of the position of the circuits 
to facilitate the traffic, together with the undermen- 
tioned slight alterations in the case of minor offices, 
being all that is necessary. 

Although switch sections of uniform size and pattern 
have been adopted, the requirements at the smaller 
offices are, of course, not exactly of the same character as 
at the larger ones, therefore three types have been pro- 
vided, respectively known as “A,” “B,” and ‘“C” 
sections. 

Small offices with less than three trunks are provided 
with an *‘ A” section ; offices with from three to 10 trunks 
are fitted with ‘*B” sections; offices with more than 10 
trunks with ‘‘C ” sections. 





These sections differ only in the minor details of the 
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arrangement of junction circuits, the presence or absence 
of transfer circuits, referred to later on, and other small 
points. The principle of working is the same throughout, 
and, if the ultimate growth of the system at an office 
renders it desirable to substitute a “*B” for an ‘‘ A,” or 
a ‘‘C” for a ‘*B” section,” the removal of the existing 
section is nob necessary, but the conversion can be readily 
effected in situ by withdrawing certain movable ebonite 
slip holders fitted with one class of apparatus and substi- 
tuting others. 

2. The number of trunk circuits on each section is prac- 
tically determined by the manipulating capacity of an 
average trunk operator. If the latter be unduly burdened 
with work, delays arise in establishing communication, 
the idle periods on each trunk during busy hours become 
serious, more circuits are necessary for the transaction of 
business than would otherwise be required, and, as a con- 
sequence, there is a waste of capital and of maintenance 
charges. On the other hand, if the trunks are over- 
staffed, loss arises in clerical wages. The latter is, 
perhaps, the less serious item of the two, more especially 
when long and costly trunk circuits are in question. 

As the result of the general experience of telephonic 
working ia this country, and after careful consideration 
of the whole question, it was concluded that, as an 
average, a fairly skilled operator should work five trunk 
circuits with facility and without delay. Accordingly 
the unit section was designed to accommodate 1 
number. 

3. Signalling, 4c.—In the very earliest days of tele- 
phone exchange working Mr. Preece introduced an auto- 
matic system of signalling, which was so designed that 
the mere act of removing a telephone from its support 
announced a call by the dropping of a shutter in the ex- 
change, whilst the restoration of the telephone to its 
normal position caused a current to be sent to the ex- 
change which indicated, by a visible signal, the com- 





pletion of the conversation, and the necessity for with- 








drawing the connecting pegs and restoring the shutter. 
This system became general in all Post Office exchanges, 
both on local and, in a modified form, on trunk circuits. 

In ordinary methods of open-circuib trunk working, the 
switch operator first inserts a peg in the trunk jack, then 
rings up her correspondent by means of a separate key 
or press button. The reverse operations are repeated at 
the close of the transactions, and if several trunks are con- 
nected at intermediate points these operations have to be 
repeated on each trunk. 

ith an automatic system of signalling the insertion of 

the peg indicates a call at the distant office, and its with- 
drawal indicates the close of the transaction. These 
signals are automatically repeated through any number 
of independext trunks which for the time being may be 
joined up to form one circuit. _ 

The conventional signals which have been adopted by 
the Department are the following : 


Indicator needle to the right Line disengaged. 
” ” ” left Calling. 
” » vertical ... Line engaged. 


The line indicator is a combination of a polarised relay, 
the electro-magnets of which are placed horizontally, with 
an indicator needle in front of the poles. 

















_ Normally, when the switch is fully manned, the traffic 
is regulated by the movements of the indicator needle 
alone, but for slack periods and at night the relay is 
brought into use to repeat calling signals through a local 
circuit by means of a bell or a buzzer. These bells are 
cut out of circuit by suitable switches during the day. 
The manner in which the signals are transmitted is illus- 


trated in Fig. 12. 

It will be observed that in its idle position the line 
terminates on the indicator relay, in circuit with which is 
a battery of six cells known as the “ nent current 
line battery.” A second battery of three cells, known as 
a ‘‘permanent current local,” is joined up through a 
850-ohm resistance and through the right-hand half of 
the relay electro-magnet in such a manner as under cer- 
tain conditions to reverse the polarity established by the 
line battery. 

The distant end of the line being terminated in a 
similar manner, the two positive poles of the respective 
line batteries are normally connected to the ‘‘ A” line, 
and the two negative poles through relays to the “ B” 
line ; thus, if the insulation is reasonably high, no current 
flows from either end, and these batteries have no effect 
on the relay indicators. On the other hand, the local 
permanent current batteries send currents through the 
right-hand half of each relay electro-magnet, the effect 
being to deflect each indicator needJe to the right. 

If the distant operator now inserts a » she dis- 
connects her indicator relay with its opposing batteries, 
and substitutes the resistance of her local apparatus alone. 
The anent current line battery current at the near 
end then flows with a reduced electromotive force due to 
the effect of the local battery, but in the opposite direc- 
tion to the local current through the right-hand coil, and 
with the added electromotive force of the local battery 

h the left-hand coil of the relay. The oe of 
8 ne is reversed, and the needle defi to 
e left, 
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On the insertion of a peg in the home jack to respond 
to the call, that indicator is also cut out of the line circuit, 
the local and line signalling batteries are disconnected, 
and the indicator needle becomes vertical. 

Ringing keys are likewise provided; one set, with 
black press buttons, being connected to batteries; the 
second set, with red press buttons, being joined to a 
small alternating dynamo, a pole changer, or a magneto- 
ringer, according to the sizs of the office. The conneo- 
tions are illustrated in Fig. 13. 

The black keys are used for ringing up subscribera to 
Post Office exchanges, and for occasional use en the very 
long trunk circuits; the red = ps for calling up the Na- 
tional Company’s exchanges and subscribers. 

Separate indicators are provided in the switch cords to 
announce the completion of the conversation or the “ring 
off.” There are two of these joined in series and bridged 
across each pair of cords, which form an electro-magnetic 
shunt with a resistance of 2000 ohms. Owing to the self- 
induction of these shunts, they act as choking coils to the 
rapid vibrations of the microphone, whilst responding 
readily to permanent currents or slow alternations. “One 
of the indicators is a simple form of galvanometer designed 
to repeat the automatic signals in use on the Deparbment 
system, the second a Western Electric self-restoring indi- 
cator to respond to the magneto “'ring off” of the com- 
panv’s subscribers, 

When a Post Office subscriber is using @ trunk circuit, 





others; and this plan has been adopted where the sec- 
tions are four or less in number, or where through trunk- 
ing will, from the nature of the traffic, be infrequent. 
At large offices, however, the number of junctions neces- 
sary for this system would be very considerable ; and, as 
in practice it would be necessary to limit this number, 
then each junction would have to be multiplied along all 
the sections. To work these would involve the following 
operations : 

(1) Testing for the engaged signal ; 

(2) Ringing up the section wanted ; 

(3) On receipt of reply, transmitting the demand ; 
these operations in practice involving more or less delay. 

To overcome these difficulties, a modification of the 
divided board arrangement was introduced, which is, 
briefly, as follows : 


A through trunking or transfer section, sufficient to 
meet the requirements of 50 trunks, is provided for each 
10 ordinary sections. From each section three ‘‘down” 
junction wires bearing the number of the section, and 
lettered A}, A*, A%, are carried to the transfer section, 
where they terminate in cords and 8. Similarly, two 
“up” junctions, terminated on jacks numbered an 
lettered B', B2, start from the transfer section to the 
respective switches, where they terminate in jacks. The 
transfer switch is fitted with a three-position key for 
each *f A” junction: 
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and on the completion of his conversation, the restoration 
of the telephones to their supports sends a permanent 
current to the exchange. This deflects the galvanometer 
needle described above; the exchange operators at both 
ends withdraw the pegs ; and if only only one trunk cir- 
cuit is in use, the indicator relays, which are now brought 
into circuit, are both deflected to the right. If several 
minor trunks have been joined through at various inter- 
mediate points, the line permanent currents from the 
terminal offices deflect the needles of the telephone galva- 
nometers at the intermediate points where connections 
have been effected. The operators, without further in- 

uiry, withdraw the pegs, and the normal condition of 
things is restored. 

When a trunk is in use by a subscriber to the National 
Telephone Company, the v vemen are dependent on the 
businesslike aptitude, or otherwise, of the subscribers for 
the * yd off.” Should the latter fail to give the requisite 
turn of the handle to his magneto ringer, the Post Office 
operators have to come into circuit at the expiration of 
the allotted period to inquire if the conversation is 
finished, before withdrawing the pegs. 

Should a prompt reply not be given to an automatic 
call on a trunk cirouit, the black keys can be brought 
into use to obtain attention. 

Fig. 14 illustrates the connections on an “ A” or ‘'B” 
section, 

4. Communication batween different sections in one 
office to admit of joining one trunk circuit through to 
another can be effected in several ways. The most simple 





method of dealing with the problem consists in providing 
direct junction wires between each section oat all the 


i ition pel : 
econd position ing ; 
Third position Through ; 


and both these and the jacks are provided with contacts 
which actuate small grid indicators, which have in prac- 
tice received the somewhat inappropriate name of ‘‘ visual 
indicators,” through local circuits. 

The method of working is, briefly, as follows: Glasgow 
requires communication with Cardiff, which at present 
would be obtained through Leeds. Glasgow calls Leeds, 
obtaining attention on, say, section 3, whilst the Cardiff 
trunk is, say, on section 14. The Leeds operator on sec- 
tion 3, on hearing the requirement, simply Glasgow 
trunk through a disen ‘* A” junction to the transfer 
switch, and this operation actuates a visual indicator on 
the junction at the latter point. The operator at the transfer 
switch then turns the key to “Speaking,” and ascertains 
from Glasgow what is required, whilst the act of turnin 
the key to “‘ Speaking” drops a visual at section 3, whic 
intimates to the operator at that section that the require- 
ment is having attention. The transfer operator on hear- 
ing that Cardiff trunk is wanted, pegs the ‘‘A” junction 
from saction 3 into a ‘‘ B” junction to section 14, thereby 
dropping # visual at the latter. The operator at this sec- 
tion in pegging in a cord to reply drops a visual at the 
transfer section corresponding to the “B” junction 
brought into use, which shows that the call is being at- 
tended to at the section on which the Cardiff trunks are 
terminated. The operator in charge of the latter then 
completes the connection. “— < 

The talking is thus reduced to a minimum, bein 
limited to two repetitions of the request for the Cardi 


d | maticsketch of the method of joining up, 





trunk, the automatic signals in all cases intimating to the 
operator who has a trunk or a junction through 
that the next individual is attending to the call. None 
of these visuals are in the line circuit, but they are joined 
up on local circuits, and they remain depressed as long as 
the trunks are through. When the conversation is com- 
plete, this is indicated at sections 3 and 14 by the auto- 
matic signals from Glasgow and Cardiff respectively, 
The operators at these sections by withdrawing the pegs 
release the visuals at the transfer. The transfer operator 
on observing this withdraws the connecting peg and 
restores the speaking key to ‘‘ Normal,” which also re. 
leases the visual of switches 3 and 14. 

The connections for direct junctions connecting limited 
number of sections in small offices are shown in Fig, 15, 
whilst Fig. 16 illustrates the transfer board working. 

5. The general details have been partially illustrated 
by the preceding figures. Actual switch and transfer 
sections have been joined up in this room, and can be 
inspected at the close of the meeting. 

The system of duplex working that has been used by 
the National Telephone Company for some time has been 
adopted by the Department. Fig. 17 gives a diagram- 
Tn this it will 
be observed that differential transformers are used, the 
secondaries being accurately balanced both for resistance 
and self-induction before they leave the workshop. No 
variable resistances are inserted, as any attempt to adjust 
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in order to compensate for variations in the line would 
probably be a perfectly hopeless task. Under these con- 
ditions cirouits of moderate length work satisfactorily, no 
ordinary changes in insulation resistance causing an 
upset of the duplex working so long as each of the arms 
is in sufficiently good order to work efficiently as a simple 
circuit. It is found, however, that if the circuits exceed 
a certain length, it is difficult to maintain satisfactory 
duplex working ; so that, for the present, this method is 
not applied to any exceeding 50 miles in length. 

In the preceding remarks an endeavour has been made 
to describe succinctly the system of working adopted by 
the Post Office for its trunk lines. Of course these 
arrangements are nob final, and already modifications are 
under consideration which have in view the facilitating of 
the switching a by the further substitution of 
automatic signalling for verbal instructions on the junc- 
tions connecting the National Company’s exchanges with 
the post offices. The growth of the system itself is pro- 
gressing by leaps and bounds, and although trunk tele: 
phony is but of modern growth, and has in the past 
served rather as an adjunct to the ordinary method of 
telegraphing, the time is rapidly approaching when it 
will rival the older methods in the extent of the plant, 
and in the importance, if not in the number, of daily 
transactions. 








Gas aT Leeps.—The surplus profits of the Leeds Cor- 
poration Gas Works for the six months ending June, 
1896, were 3527/., as compared with 13,2157. in the corre- 
sponding period of last year. The decrease of 9687/. was 
accounted for by a reduction in the price of gas of 2d. 
per 1000 cubic feet. 





Mexican Rattways.—The Mexican Central Railway 
Company is reported to be negotiating for a lease of the 
Monterey and Mexican Gulf Railway. The Gulf line 
was commenced in 1888 and finished in 1894. It runs 
from Trivino, a point of junction on the International 
Railway, to Monterey, and thence to Tampico. It issaid 
to be a well-constructed line. A valuable country has 
been opened up by the extension of the Mexican Centr 
Railway from Guadalajara to Ameca. 





Evrorgan Exgcrric Raitways.—There are now 560 
miles of electric railway in Europe, an increase of 125 miles 
in one year. The number of electriccars has increas 
from 1236 to 1747 in the same time. Germany has 250 miles 
of electric railway and 857 motor cars. France has 82 
miles and 225 motor cars. Great Britain has 65 miles with 
168 cars; and Austria-Hungary has 45 miles with 157 
cars. Next come Switzerland, Italy, Spain, and Bel- 
gium in the order given, while Russia has but one electric 
line with six miles of track and 32 motor cars. Portugal 
ends the list with 1 miles. Of the 111 European lines 91 
are overhead trolleys, of which there are 35 in Germany, 
12 in Switzerland, 10 in France, 7 each in England = 
Italy, and 6 in Austria-Hungary, &c. Of electric rau- 
ways with underground current there were but three at 
the beginning of this year, one each in England, nemo] 
and Hungary. Nine lines are provided with an wren 
central track, through which the current is conducted, 
eight of these lines being in Great Britain, and one. : 
France. The remaining eight lines are provided wit 
accumulators. Of these. four are in France, two 10 





Austria, and one each in England and the Netherlands. 
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PRACTICE WITH SCIENCE.* 


1 am pleased to have the honour of giving the opening 
address of this, the eleventh session of our society. Many 
of you are aware that this society was founded by Pro- 
fessor Barr when he was professor of engineering at this 
college. A shrewd Scotsman, he saw the benefit the 
college would derive by keeping in touch with the engi- 
neers of the town, including many past students of the 
college from both day and evening cli here is a 
prevalent idea abroad that the college is only useful as a 
sort of higher grade school for engineers, where he is 
taught the higher mathematics and other nonsense that 
some people think he would be better without. 

We who are in close touch with the college know how 
absurd this idea is. No doubt it is possible to overload 
the young engineer’s ship with a lot of notions (including 
conceit) that he will require to throw overboard when he 
encounters the fierce storm of making a living at his pro- 
fession, I notice that college training has a tendency to 
make college men, or teachers, of the students rather than 
commercial engineers. This is unfortunate, as the 
demand for such men is rtrictly limited, and it is defeat- 
ing the very object for which the college was established 
and is maintained. 

In my last presidential address I incidentally mentioned 
that the motto of the Royal Agricultural Society of Eng- 
land is ‘' Practice with Science.” This motto is equally 
applicable to engineering and most other trades, there- 
fore I concluded it would be a fit subject for this year’s 
address. The days of the rule-of-thumb man are over; he 
simply cannot stand against the thorough business man 
who has practice and science at his back. Few combine 
all these qualities, but the prudent man will look around 
and secure in others what he is short of himself. There 
is always the difficulty of knowing where to look for the 
man you require. I mentioned that I had found this 
society a very good fishing ground, and that I was very 
content with my little haul, and hoped to come again and 
often. I also mentioned that science alone cannot make 
an engineer, practice being even more neccssary, and that 
good common sense and tact are as valuable to the en- 
gineer as any other quality, We find really clever men so 
wanting in tact that they are everlastingly getting across 
with people who employ them, and end as failures. We 
find the scientific engineer designing large engineering 
works in such a costly fashion that it is impossible to 
make them pay a dividend on the large capital expendi- 
ture necessary to complete them ; strictly speaking, such 
men are also failures, 

You will observe I put great stress on practical training. 
By practical training I do not simply mean learning to 
chip and file, and the use of various tools. The young 
engineer, when he is receiving his practical training, 
must keep his eyes open, and use his powers of observa- 
tion. He will find very often the same detail in every 
engine has to be renewed over and over again. There is 
something wrong about the design, and he ought to make 
a note of it. When he gets into the drawing-office he will 
be able to make use of his experience or practice acquired 
in the works. These same remarks apply to details diffi- 
cult to machine or erect. Sometimes a very slight altera- 
tion in the design would save hours of labour in the works. 
I have often remarked that engines designed by manu- 
facturing engineers are made at less cost than engines 
designed by professional men, who have not the practical 
difficulties of manufacture constantly before their eyes. 
The manufacturing engineer has the repair-shop always 
in sight. He notes the parts that fail or are worn out 
prematurely, and alters his designs —. so that 
in time he turns out engines that are more durable and 
less costly to manufacture than engines designed by the 
man who has less practical experience. 

Now I come to the difficult part of my subject. I wish 
to show you where the purely practical man fails, and 
where the purely scientific man fails, but as outside in- 
fluences ‘play an important part in their mistakes, I 
cannot give you a bald statement of what the practical 
man did, or what the scientific man would do, without 
doing an injustice to one or both of them, 

I think I can express my ideas best if I put them in 
the form of fiction based on fact: Chapter I., the practical 
man; Chapter II., the scientific man; and, if I have 
time, Chapter ITI. will be a short sketch of the man who 
combines practice with science. 


Cuapter I, 


There was a certain manufactory which had been going 
for nearly a century, and was driven by old low-pressure 
engines and boilers ; these I need not describe. The 
engines worked smoothly and well, and were handed 
down from one generation to another. 

The proprietors got good prices for their manufactures 
and made plenty of money, but in time prices got lower, 
and they had to look round and economise to enable them 
to compete with newer factories that were fitted with 
more modern appliances. Their coal bill was rather 
heavy, their boilers very old, and their engines out of 
date, so they decided to go in for a new, up-to-date in- 
stallation of engines and boilers. Other manufacturers 
were now working with a boiler pressure of 80 lb. per 
square inch ; one or two had even got up to 120 Ib. The 
Proprietors consulted with their local engineer and mill- 
wright, and he advised a pair of horizontal engines, Lan- 
cashire boilers to work at 80 lb , and a Green’s economiser 
with I do not know how many pipes. 

Peps settling the order, the proprietors had a look at 
b © engines and boilers at several of the more recently 
uilt mills in the neighbourhood. They found that the 
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engines were mostly fitted with Corliss gear, and some of 
them compounds, working with a pressure of 120 1b, per 
square inch. They were surprised at the small amount of 
coal used, and astonished to see how steam-tight the 
boilers were at that high pressure; at the same time the 
boiler inspector assured them that they were even safer at 
120 lb, than their own boilers were at 201b. In fact, they 
were quite taken with these boilers, and practically made 
up their minds there and then to go in for 120-lb. pressure, 
and save their fuel. They were not so well pleased with 
the engines. In their eyes they appeared to run muc! 
too fast to last long, and the amount of valve gear and the 
clatter on the high-pressure engine fairly frightened them. 
They could not help comparing it with their own slow 
silent engine, which had done so well. They considered 
that their engineer’s bill ran up to a big figure per annum 
but if they got an engine with all these traps on, it would 
surely ruin them. 

This engine was compound, and had Corliss geat on the 
high-pressure side only. The low-pressure side was fitted 
with slide valve and expansion gear adjustable by hand ; 
they _ the low-pressure engine the best, for it ran so 
sweet. 

After considering matters for a few days, they decided 
on the firms whom they would ask to tender for the new 
engines, and the local engineer was included in their list. 
They considered him a thoroughly per se man, and 
knew that he had made numbers of engines that were 
working in a satisfactory manner. Hecalled upon them, 
and got their opinions op Corliss gear, and they told him 
their fears. He had never made an engine with Corliss 
gear, and quite agreed with them. He also advised them 
not to go in for more than 80 lb. boiler pressure. He then 
began to turn things over in his mind. He had made a 
compound engine, but had not got very good results; he 
had never made an engine so large as this one would be. 
He would, therefore, require to make all new patterns, 
and if it was compound there would be two cylinder 
patterns required, two sets of cylinder covers and slide- 
valve patterns. The bedplate pattern would require to 
be altered to suit the low-pressure cylinder. In fact, 
there would be a lot more pattern-making, and the 
practical man looks upon pattern-making as dead loss. 
All this passed through his mind in less time than it 
takes me to tell it to you, and he decided to stick 
to his guns and go for the ordinary double - cylinder 
engine. The proprietors had nothing to say against this 
only that the engine must beeconomical ; they could not 
afford to burn more coal than their competitors. He ex- 
plained to them that he would make the engines long 
stroke and fit them with automatic expansion gear and 
work as economically as any engine they could buy. 
“Automatic” took their fancy. It isa beautiful word, rolls 
off the end of the tongue so nicely. It finished up by our 
practical engineer getting the order. His was much the 
lowest price, and when the engines were finished they 
were not unsightly. There was plenty of cast iron and 
polish about them, and the governors, with their pillar, 
were of heroic design. I must give yous short history of 
the building and running of these engines. In the first 
sg the sizes settled on for the cylinders were much too 

arge, considering the work to bedone, and the pressurethey 
were to work at. Then drawings were made. You must 
not suppose that this was one of those places where the 
master chalks out his designs on the back of the smith sho 
door. The artist who made the drawings got on ver =a 
till he came to the automatic expansion gear. He could not 
make up his mind how he would make this. First he 
struck out for a new design of his own, made wooden 
models of it. He found it would cut off all right at one 
end, but all wrong at the other. There he left the valve 
gear for a week or two, and got out other details of the 
engine, so that they could be getting on with the work 
in the shops, and then he had another try at the gear. 
At last questions on automatic expansion gear appeared 
week by week in the Mechanical Hemisphere or the Prac- 
tical Fitter, under a nom de plume, of course. The ques- 
tioner was referred to pages so and so, in vol. so and 80, 
of these valuable journals. There was a marked im- 
rovement in trade in the reference department of the free 
ibrary for the next week or two. More questions appeared 
in the journals mentioned, to further elucidate some 
obscure points, and shortly afterwards the drawings of 
the automatic expansion gear for the big job appeared in 
the shops. The expansion valve was on the back of the 
main valve, and was driven by an eccentric through a 
rocking link, the governor moving a die up or down the 
slob and so varying the point of cut-off. Our practical 
friend now made an important discovery. You will re- 
member that one of his reasons for going for non-com- 
pound engines was to get both cylinders, &c., alike; he 
now found he must fib the automatic gear to both cylin- 
ders, or he would not be able to govern. To do this 
he must carry a weigh-bar from the governor over 
to the other engine and make another set of ex- 
pansion slides and gear, This at once eclipsed in 
cost all the saving in pattern-making. I have already 
stated that there was any amount of metal in the 
engines, but it was not distributed to the best advantage. 
The bedplate was heavy, but not very deep, and the 
height from the top of the bedplate to the centre line of 
the engines was considerable. The crankshaft was — 
strong, and the main bearings very short, their lengt 
being cut down as much as possible, so as to get the eccen- 
trics in front of the valve spindles, and thus avoid crank- 
ing the rods, &c. The flywheel was grooved for ropes, 
and when looked at from the side it 4 Ee fairly heavy, 
bu) owing to the grooves it came out light for the size of 
— and when the engine ran at its normal s the 
0 


ts that held the two halves of this wheel together were 
stressed to 19,5 tons per square inch of sectional area at 
the bottom of the threads. At this shop they always 
used one size of governor for all sizes of engine. They 





knew exactly the speed to run this Brno at, and so 
long as they had only a throttle valve to work it did 
fairly well for all sizes. Our practical man was no fool, 
and he knew their old standard governor would be no use 
for automatic gear ; besides, it would look nothing on this 
size ofengine. He therefore decided on the new governor 
of heroic character. He designed it with cross-arms, and 
centre spriog, as looking more fashionable and up to 
date, and had the sense to drive it by gearing from the 
crankshaft. He had seen sufficient breakdowns caused 


h | by governor belts or chains giving way to prevent him 


from going in for that form of sin. When they got these 

vernors finished, they were rigged up in front of an 8 in. 
fathe, a temporary pulley belt was fitted on the governor 
spindle, and the belt was tried on the various cones of the 
lathe till they found one that about suited the speed. The 
shop engine was then speeded or slowed a little to suit the 
exact speed required. When the governors started to 
lifo, they went right up to the top; and when they 
came down, they dropped right to the bottom. He knew 
this would not do, so he got new —s and then 
altered the weights. Then he altered the length of the 
arms, and by dint of a lot of experimenting, he got them 
to rise and fall nicely as the s went up or down. He 
counted the revolutions at which they started to rise, and 
also when they were at the top, and arranged his driving 
wheels accordingly. 

On the whole, the engine was designed so that all parts 
could be machined and erected with facility. There were 
no touch-and-go clearances about this job. The bolts and 
studs were far enough ont from the roots of the flanges, 
so that the nuts could be screwed down without the 
necessity of carving a bib out of the corner for each 
nut, thus saving days of labour in the erecting shop. I 
need not go further into the details of the design. 

In due course it was got to work, and immediately gave 
trouble. Now, as a rule, if you give the thorough] 
practical man all his own way, he will not have muc 
trouble, for he will keep in the beaten track. But in this 
case the pressure was fixed for him, and it was 50 per cent. 
more than he was accustomed to work with, and tocheck- 
mate the Corliss gear he had been forced into automatic 
expansion, and these two alterations were the cause of 
most of his troubles. I must mention that he had the 
ports for the expansion valves wide, and hence the travel 
of the expansion spindle long. The slot link being short, it 
had to throw through about 90 deg., and the dies — 
up and down in the link instead of driving the valves; 
of course the governors went up and down with the dies, 
and more resembled a harlequin than a governor of heroic 
design. Our engineer arranged to fit a dashpot to prevent 
this nonsense, and the first time they tried the engine 
they had a run away. He had not allowed for the dis- 
placement of the very stout piston-rod of the dashpob, 
and this prevented the governors from rising. They took 
some oil out to allow for this, and then the piston lifted the 
oil and the jumping went on. They saw that a great deal of 
the trouble was owing to the short link, and debated 
whether to make new valves, or alter the valve gear and 
governor. Finally they decided on new valves, and this 
time they made a number of narrow slits on the back of 
the main valve, and reduced the travel by carrying the 
eccentric rod further up the link. 

When the steam chest covers were removed to put in 
the new valves, the port faces were found to be cut in an 
extraordinary manner, both cylinders alike. The port 
faces had, therefore, to be refaced before the new valves 
could be fitted, and then in a few weeks they were as bad 
as ever. Our practical friend could not understand it. 
Certainly the pressure was high, but not so high as that 
carried by locomotives, and they run with ordinary slide 
valves. He should have known that the two cases are not 

rallel. With automatic — gear there is always 

oiler pressure in the steam chest, and it is at light loads, 
when there is little or no counterbalancing pressure in the 
cylinder, that the valve faces get cut. hen the loco- 
motive is running light the regulator is of necessity nearly 
shut, and the pressure in the steam chest is low, and thus 
the valve faces are saved. 

The fact remains that he found he had got beyond the 
pressure where it is safe to use ordinary flat valves fitted 
with automatic expansion gear, and they went on planing 
port faces till there was little left to plane. They then 
tried bronze valves. This helped the port faces, but evi- 
dently the bronze valves took a good deal more driving, 
as the valve gear was soon racked up and the governors 
jumped in a hopeless manner. The main bearings gave 
any amount of trouble. I have alreadysaid that the cy- 
linders were much too large for the work, and the high 
boiler pressure acting on the large piston area set up initial 
strains that our practical man had never anticipated. 
They changed the brasses several times. They only 
wanted a better mixture to make them happy at this 
point, but they never found it, The bedplate hogged at 
every stroke in a most alarming manner. You might 
have seen the oil pumping out and in be,ween the bed- 
plate and the foundations at every stroke, and the en- 
gineman, when he was oiling the slide bars, instinctively 
kept his toes well clear for fear they might get in between 
the bed and the foundation In fact, our practical man 
was having heaps of trouble with this engine, and every 
week-end he had some half-dozen men overhauling it. 

This went on for about 12 months, and our engineer 
cursed both high-pressure steam and automatic expansion 
gear. In the meantime the engineman had got somewhat 
used to trouble. He knew all the sore yew and tended 
them carefully, and often stood by the stop valve for 
hours and just let sufficient steam through to keep her on 
the governor andno more. Everything worked so much 
nicer when he did this, but he often sighed when he remem- 
bered his old low-pressure engines. He got a very good 
Christmas-box from our engineer that year, and in due 
courre the job was taken over, and the proprietors had 
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then the pleasure of paying for the Sunday services ren- | 


dered in their engine-room. Chapter I. is finished. 


Cuaprter II, 


In this chapter I propose to give you the true story of 
the scientific man’s engine. 

Some years after the incidents mentioned in the last 
chapter, it became fashionable for all young fellows who 
were anybody, or in any business, to spend two or three 

ears at some technical college, so that they would at 
east be equal to the made-in-Germany productions. The 
son of the proprietor of this same manufactory had just 
been taken into partnership. He had been three years at a 
college which shall be nameless, He had quite a taste for 
mechanics, and had taken a year’s course in the engineer- 
ing department of the college. He learnt somothing 
about engine testing, and other things mechanical, and 
he used to practise indicating and making efficiency tests 
on their mill engines, and the figures came out so much 
above the figures he had in his college note-book 
that he felt convinced that it would pay them to take 
out these extravagant engines and replace them by a 
pair designed by a man who knew all about steam and 
the steam engine, and he knew the very man for the job. 
This man held an official position in the college when 
he was there, and he had often been amazed at the 
amount of knowledge that man could pump out on all 
things mechanical. He had some difficulty in persuading 
his father to go in for this new scheme, as he, the father, 
had a vivid recollection of their last attempt to reduce the 
coal bill. But the son had it all worked out in black and 
white—they could not fail to save the cost of the new 
engines in a few years. His friend was a scientific engi- 
neer, knew exactly what he was talking about, and these 
were his figures ; there was no disputing them. Abt last 
he got the consent of the senior partner, and the man of 
science was soon on the premises, with his indicators, 
planimeters, and slide rule, getting the power that the 
engines were developing when they had all on. He 
decided that as the boilers were good he would go 
for a compound engine, working at 120 lb. pressure. 
At this pressure he felt that it would take him all 
his time to get out the economy which they had promised 
the old man. He would require to jacket both the cylin- 
ders and all the covers. He would very much like 
to go in for Farcot gear, or some other gear, whereby 
he could get his clearances down to something under 
1 per cent. He was quite aware of the trouble they 
had been having with their present valves cutting. He 
did not exactly know who would make the new engines, 
and very much depended on the quality of metal in the 
cylinders. As to how the valves would run, surely piston 
valves were the safest type. It was only a matter of 
arranging the compression to make this valve, with its 
large clearances, as economical as any other valve which 
givea small clearances. Of course it must be fitted with 
automatic expansion gear. This all settled, he proceeds 
to calculate the size of cylinders, and finds the present 
engines much too large. He settles on the number of 
expansions he can work with at a pressure of 1201b., and 
is surprised at the small sizes as compared with the old 
engine. He goes through his figures again, knocks 150 ft. 
per minute off his piston speed, bringing it down to 
600 ft., adds a proportionate amount to the diameter of 
the oylinders, allows about 80 per cent. as a diagram 
factor, and has a fair horse power over and above the 
present requirements of the factory. He starts with his 
designs ; he complicates his cylinders and covers with 
jackets and arrangements for feeding and draining them ; 
he puts piston valves on both high and low pressure cylin- 
ders, and the cut-off valve was another piston valve inside 
the main valve. His governors are designed to control 
the speed within 1 per cent. from no load to full load, and 
he finishes up by driving the governors with a 2-in. belt, 
and because that isnot good enough he adds another belt. 
His surfaces are ee, ut his crankshaft and rods appear 
light, whilst the bolts in the covers look rather far apart. 
If you mention any of these facts he at once pulls out his 
slide rule, goes for you and pulverises you to his own 
satisfaction in about two minutes with a multitude of 
figures. His flywheel rim is of sufficient weight, and the 
steam passages and exhaust pipes are of good proportions. 
All covers are flush at the edges, causing lots of chipping 
and filing. His exhaust flanges are awkward to plane, 
requiring the job to bs reseb on the planing machine 
before it can be done, All his levers are bossed on each 
side, causing nearly twiceas much smithing and machin- 
ing—in fact, he does everything the practical man did 
not do, and the poor manufacturing engineer who made 
the engine had to pay for the difference. He went in for 
a very scientific patent piston with an arrangement for 
letting steam in behind the rings to make them steam- 
tight, 

On the whole, his metal is well distributed, but there 
is too little of it, and he allows little or no clearance 
between the working parts, and leaves no chance for a 
bit of give or take in manuficture. He got this engine 
well made at a big loss to the man who made it, and 
because there were one or two little things not quite up to 
the mark, he went for that poor unfortunate engineer and 
talked to him much in the same manner and tone as a 

rofessor talks to his first-year students. In fact, he told 
bim exactly how he shculd run his place so as to 
make good work, never mind the profit, The engine 
is at last got to work. It has been long enough goin 
to get all the bearings running nicely. He has done all 
his indicating and adjusting of valves, and has plotted 
one lot of curves showing the consumption of steam at 
various loads, and another for the variation of governing, 
&c, The proprietors are happy. But shortly after this 
trouble begins. I have already stated that with the sto 
valve wide open, the governor would control the s = 


within 1 per cent. from nothing to full load. I may here. 





state that this isa dangerous symptom. It proves that 
the centrifugal force and the centripetal or spring force 
are almost balanced. One extra revolution in 100 will 
send the weights from full in to full out. So long as the 
flywheel power is sufficient and the valves keep steam- 
tight all is well, but piston valves have a bad habit of 
starting to leak or pass steam—it is their nature to—and 
our scientific man’s were no exception to the rule. The 
engine began to run above speed at light loads; the 
governors were blamed, and the attendant tried to adjust 
them, so as to hold the engine, and then the real trouble 
began. The engine starts to hunt, and cannot be steadied. 
The makers are sent for, and they send a fitter, who is in 
blissful ignorance of the fact that centrifugal force in- 
creases as thesquares of the revolutions, and that the spring 
force remains constant, so the chances were 99 to 1 that he 
made matters much worse than he found them, which he 
did. At last the designer is sent for, and he immediately 
goes for the engineman for daring to touch his precious 
governors. He finds some trouble in readjusting them, 
and begins to wish he had not cut it so fine. He finds 
now that he cannot prevent the engine running above 
speed at no load, and takes great pains to explain that 
such a thing is hardly necesary, as there is always some 
load on the engine, and the slightest load is sufficient to 
steady her. But in time it takes a very good load to 
steady her, and the engineman has to resort to the stop 
valve again, or the speed is up and down as the load comes 
off or on, causing serious trouble. Meanwhile the coal con- 
sumption is going up at an alarming rate. The pistons 
must be looked at. @ pistons are the first to be blamed, 
always. The practical engineer is again sent for, and he 
proves conclusively that these patent pistons are delusions 
and snares, and he gets the order to put a pair of right 
pistons in. When putting on the covers he makes the 
joints so that the little holes that drain the cover jackets 
in the main jackets are plugged up, and from that 
day forth they stand full of water. But that is of 
little importance, for the steam trap that was sup- 
posed to drain the main jackets has been out of order 
for months (steam traps always do get out of order), 
and the cylinders have m jacketed with water, 
thus helping the piston valves to ruin the proprietors. 
There is soon difficulty in maintaining steam. They 
have got above their boiler power, and must have 
more boilers. They are then able to burn more coal, and go 
on for a time longer. The scientific man has been down 
often, has had the valves drawn, and found that they 
locked very fair fits. He cannot see how they could pass 
much steam, and blames the new pistons. Abt last he is 
written to pretty strongly by the proprietors. He feels 
hurt, and writes back that the engines were all right 
when he handed them over, and if they will employ a fool 
for an engineman, and a mechanic without intelligence, 
who cannot leave things alone, they must expect to have 
trouble, and he informs them that he now washes his 
hands of the whole matter. Things by this time have 
come to a serious pass. Something must be done. The 
governing has gone from bad to worse, and the engineman 
spends nearly the whole of his time at light loads standing 
over the stopvalve. At last our friend the practical man is 
again sent for. He tries toadjust these precious governors, 
but without success. The real fact of the matter is, it is 
the valves, and not the governors, that are causing all the 
trouble. They pass so much steam that it is impossible 
for the engine to govern, but the governor gets the blame 
always. Ab last the practical man boldly suggests doing 
away with all this automatic expansion gear and putting 
on a throttle valve governor—a ‘‘ Pickering ”—he says 
there is nothing in creation can beat a Pickering governor. 

This alteration is consented to, and the whole of the 
automatic gear, including the governor, is unshipped. Our 
practical man has scored this time, for the governing 
difficulty has been got over completely, and they find they 
can run with one boiler less than they required before the 
automatic gear was taken off. The reason for this is 
that the pressure in the steam chest is now reduced 
through the governor throttle valve to about one-third 
of the boiler pressure, whereas ib used to be full boiler 
pressure, and consequently the leakage through the 
valves was more serious, 

You may find some engines fitted with throttle valve 
ey pe and piston valves working with fair economy, 

ub if you wish economy with automatic expansion gear, 
piston valves are not the type to use. 

Our practical friend had still another card up his 
sleeve. He was quite aware that he had now got the 
pressure in the steam chest down to a point at which an 
ordinary slide valve will work without cutting or giving 
trouble. He also knew the bad character as steam 
swallowers most piston-valve engines had, and he, there- 
fore, boldly proposed to the proprietors to knock another 
boiler off if they would give him the order for a new 
pair of cylinders. He did not forget to mention that 
the Pickering governors, &c., would be used. The 
order was given, and he replaced the fancy jacketed cy- 
linders with — upjacketed cylinders, with ordinary 
flat valves. The cylinders were covered with a good non- 
conducting composition, instead of being surrounded by 
water as the old ones were. The result was beyond his 
expectations. They were about to knock two more boilers 
off, or one fewer than was required to run the mill before 
the scientific man took the job in hand. What was more 
important, the engines went for years, and kept up this 
economy, and the engineman began to find that life was 
worth living. When he considered matters he thought 
honours were easy as bebween the practical and the scien- 
tific man, though, if anything, the practical man had it ; 
but that, perhaps, was attributable to the Christmas-box. 


Cuapter III, 





Tam 45:5 time will not permit of my going fully into 
Chapter ITI., on the man who combines practice with 
science. He is able to keep out of many troubles, seeing he 


can look at both sides of the shield, and most of our finest 
work of to-day is designed by such men, 

It is no easy matter for this man to hold the balance 
evenly between practice and science. In some cases he 
will jacket his cylinders, but not work with steam in them, 
He knows where to employ Corliss gear and the speed he 
can run it with safety. He knows how to adjust his 
Corliss gear so that the engines and — will run as 
sweetly as possible, and not clatter as badly adjusted gears 
will do. eis aware how difficult itis to make imitation 
Corliss valves and drive them with automatic gear ; in 
fact, he knows that there is not an atom of the Corliss 
principle in them ; that they are merely slide valves turn- 
ing round instead of sliding as flat valves, and that there 
is nearly as much difficulty in making them work without 
cutting at the higher pressures, the only advantage in 
these gears being that there is no exhaust cavity in the 
steam valve. He is aware that if he keeps the surfaces of 
these valves very large in proportion to the cavities or 
port areas, he will be able to run in a fairly satisfactory 
manner. He is not alittle —_ to know why piston 
valve engines should be such steam swallowers, He has 
seen valves taken out that appeared to be bearing beauti- 
fully all round, yet when steam was turned on there 
appeared to be but little obstruction in the passage of the 
steam. He knows that things that will work without 
trouble are allowed to go as long as they will go. Piston 
valves are no trouble, and that is the reason they are 
always allowed to run till there is no more room to put 
down extra boilers. He is aware that piston valves were 
at one time great favourites in the marine trade, but where 
are they now? He finds the marine men putting in slide 
valves as big as his dining-room table. He sees piston 
valves used on the high-pressure cylinder of triple or 
quadruple engines just to give direction to the steam, and 
all the remaining cylinders fitted with slide valves, and 
now the tendency is to take piston valves off the high- 
pressure cylinder also. He has made up his mind that 
piston valves are luxuries that he can only afford to put 
in when he has an engine to make for a steel works or 
other places where they have a battery of 30 or 40 boilers 
supplying all the engines in common. He knows there 
has been trouble with balanced slide valves, and he also 
knows that it is possible to make balanced slide valves 
that will give no more trouble than piston valves. If he 
gets good economy out of his balanced slide valve engine 
at the start, he knows that it will keep it up for years to 
come. 

In designing his details, sometimes science has to suffer 
to accommodate practice, and at other times the works 
manager begins to think that our friend is going a bit 
cranky when he sees how practice is sacrificed on the 
altar of science, 

You will remember that I included common sense with 
practice and science. This is where it comes in. Our 
friend considers every case on its merits, and if the engine 
is to be in the hands of niggers he leaves many of his 
scientific notions off and makes a plain straightforward 
job, yet he can rise to the requirements of the scientific 
customer who wants to beat the record and is not afraid 
to pay the price. He does not wash his hands of a job if 
it begins to g° a bit crooked. He designs his work to fit 
his shop tools as far as possible ; he keeps a careful eye 
on his work as it goes through the shop, and when it 
comes to the official test for economy of steam he knows 
how to get the last ounce out of his engines. 





New Zgatanp.—A census of the population of New Zea- 
land was taken in April, 1896. The returns show the 
total population of the colony to be 743,214—393,088 
males and 350,126 females. Of these, 39,834 were Maoris, 
5762 half-castes, and 3711 Chinese. The European popu- 
lation has increased 76,702 since the census of 1891. The 
— increase has been in the North Island, which has 

n developing remarkably of late years. The Auck- 
land increase is due to great mining activity, and the 
manner in which cyanide has proved a solvent to pre- 
viously refractory ores. Otago, Canterbury, and Nelson 
are the only South Island provinces which do not show 
small decreases in population during the past five years; 
the South Island decreases were due chiefly to rabbits 
taking ssion of large leasehold runs, and an exodus 
to the North Island on the of farmers’ sons. Of the 
New Zealand cities, Auckland still leads with 57,616; 
Christchurch comes next with 51,330; Dunedin third, 
with 47,280; and Wellington fourth, with 41,758. 


WesikRN AusTRALIAA—The Government of Wesvern 
Australia proposes to contract a loan of 6,000,000/. This 
includes an expenditure of 2,500,000/. proposed to be made 
in connection with the water supply of Coolgardie. The 
balance of 3,500,000. or thereabouts is to be applied as 
follows : Development of the goldfields mineral resources, 
190,0002, ; water supply for towns, 95,000/. ; Fremantle 
dock and slip, 142,0002.; Fremantle harbour works 
(being the third instalmentof original estimate of 800,000/.), 
237,0002. ; dredges and barges, 128,000/. ; sewerage works 
at Perth and Fremantle (first instalment), 142,000/. ; con- 
struction of the Menzies railway, 114,000/.; Kanowna 
railway, 200,000/. ; additions and improvements to exist- 
ing railways, 370,000/. ; rails and fastenings for the rail- 
ways above-mentioned, and also additions to the existing 
railways, 184,000/. ; rolling stock for the railways above- 
mentioned, and additional rolling stock for opened rail- 
ways, 1,200,000/.; and departmental, 178,000. The 
Premier of Western Australia has laid the foundation 
stone of the Perth branch of the Royal Mint. In the 
course of an address, Sir J. Forrest said he valued the 
gold exported by the colony up to September, 1896, at 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


OComritep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 
mber of views given in the Spectfication Drawings is stated 
ie casey where none are mentioned, the Specification is 
ilustra’ 
where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
i i ions may be obtained at the Patent O; 


= of Specifications u 

Branch, 25, Southampton Butldings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the tance of & complete 


ecification is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
advertisement 


the nce of a complete specification, 
peg ta the atent Oftce of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


29,252, A. B. Blackburn and T. L. Boyden, Wol- 
verhampton, taffs. Direct Electric Current 
Transformers or Motor Generators. [3 Figs.) No- 
vember 21, 1895.—Two armature windings are here shown as is 
usually the case ; @ is the laminated core, and } are the slo‘s or 
grooves round the periphery thereof, and containing the solid 
copper conductors f of one of the armature windings. c is the 
iron or steel wire, or tape, encircling the entire winding, and 
forming a magnetic shield, which decreases the loss due to 
Foucault currents in the solid conductors, and enables the whole 
of the available space in the slots to be filled with conducting 
material ; it also tends to promote silent running. When this 
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wiring or taping is completed, the core presents a smooth surface 
for the reception of the insulating material between the two 
windings, with obvious advantages as regards the soundness and 
durability of the insulation in a most vulnerable part of the 
machine. dis the insulating material over the magnetic sheath 
on the cylindrical part of the core. e shows a portion of the 
exterior winding which isthe high tension portion of the machine. 
This is preferably coil winding, as in the Eickemeyer system, or 
such as that described in the Specification of Letters Patent 
No. 5386 of 1895, granted to present applicants, where conductors 
are a together and wound in separate coils, which are 
afterwards slipped on the armature over the previously described 
low tension winding. (Accepted October 14, 1896), 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


21,757. E. Gearing, Harrogate, Yorks. Gas Burners 
2 Figs.) November 15, 1895.—In burning acetylene gas appli- 
cant has found that a deposit of carbon has been left on the 
burner. This present invention is designed to obviate that evil. 
In his improved burner @ is the nipple, constructed with fine 
orifices b for the gas to flow through, andc is an outer cap or 
casing constructed of thin metal such as will readily acquire a 
high temperature, as, for example, copper, bronze, or aluminium, 





with inlets @ for the entrance of air, and with a slot or opening ¢ 
through the top. This cap or casing incloses the nipple in such 
wise as to leave an annular ~ nan dl between the cap and the nipple. 
In some caseslateral gas orifices as 6’ may be formed in the nipple, 
in addition to or substitution forthoseat the top. Air entering by 
the inlets d flows upward within the annular space /, meets gas 
escaping from the orifices of the nipple, the air and gas becoming 
mixed, and being burnt at the slot or openinge. (Accepted 
October 14, 1896). 


GUNS AND EXPLOSIVES. 


23,350. H. J. W. Dam, London. Explosive Pro- 
ectiles, &c. (3 Figs.) December 5, 1895.—Fig. 1 is a longi- 
tudinal central section of a common forged steel shell having 
these improvements applied thereto. Fig 2 is a longitudinal 
central section showing a shell constructed according to this in- 
vention for use with a smooth-bore gun. A is the shell, which is 
provided with a removable base Al and with a removable cap or 
plug A? at its apex. B is acase of metal filled with high ex- 
losive. This charge case is closed at both ends and is inclosed 
n & series of protective cases C, D,E, and F, which, with the 
exception of the outermost one F, are closed at one end and open 
at the other, and are arranged with their open ends alternately 
at either end of the shell. The outermost protective case F is 
closed at both ends and is oopperted withia the shell A by pivots 
f, J! at its ends, so that it and the shell can rotate freely 
relatively to each other. The charge caso B is fitted in the 
case C, so that it can slide longitudinally therein, and the cases 
C, D, and E are similarly fitted in the cases D, E, and F re- 





spectively, packing being provided, if necessary, to prevent or 
control the passage of air between the cases from one end to 
theother. An air space a is left between the forward end of the 
case B and the forward end of the case C, and an air space b 
between the rear ends of the cases B and C and the rear end of 
the case D. An air space c isleft between the forward ends of the 
cases C and D and the forward end of the case E ; and an air spac3 
d between the rear ends of thecases D and E and the rear end of 
the case F, By the arrangement described, a series of successive 
air cushions are provided, eo that, when the shell is driven for- 
ward by the powder charge, relatively to the case E, the air in 
the spaces ) and d will bs compressed and a partial vacuum will 
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be formed between the forward end of the cace E and the forward 
end of the case F, and also between the innermost case B and the 
forward end of the case C. The compression of the air in d will 
cause the case D and ite contents to move forward in the case E, 
and thus compress the air in the space c, which compression will in 
turn cause the case Cand its contents to move backward in the case 
D. Theairin } will be further compressed by such backward move- 
ment, and will cause the charge case B to move forward in the case 
C and thus compress the airin a. An efficient cushioning of the 
explesive is thus insured, obviating liability to explosion 
of the charge by the shock due to the sudden forward movement 
of the shell and the inertia of the inclosed charge and its protec- 
tive tubes or cases. (Accepted October 14, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


18,004, H. C. Rumpf, Dalha . Germany. 
Method and Apparatus for | Spikes, 
&c, [6 Figs.) August 14, 1896.—This improved method of manu- 
facturing spikes and nails consists in rolling a bar of iron or steel 
having across-section like the longitudinal section (Fig. 1) of the nail 
to be made, and punching or shearing from this the separate nails 
or spikes by means of punches — a profile corresponding to 
that of one side of the bar—which is the essential point of the 
process—and suitable matrices or dies. Fig. 2 represents a ma- 
chine for manufacturing spikes according to this method, A mul- 




















19004 


tiple die is shown, the separate cheeks a of which are each sera 
for making two spikes as shown. The die is formed with a number 
of cheeks @ and the punch with a number of projections 0} ar- 
ranged opposite the interstices between the cheeks a. When the 

rofiled bar OC has been = upon the die, the punch is brought 
Sows by means of suitable mechanism with great force and punches 
out a series of spikes. The cheeks a are made of the same thick- 
ness as the breadth of the spikes, sothat there will be no waste, 
the material remaining on the top of the die being likewise a 
gy similar spikes to those punched out. (Accepted October 
14, 1896. 


19,093. R. Norton, North Elmham, Norfolk. (J. D. 
Wilson, San Diego, Cal., U.S.A.) Pipe Wrench, [2 Figs.) 
August 29, 1896.—The handle end of the connecting-rod C is con- 
nected to the angle of a bellcrank lever M which is fulcrumed at 
1 on the opposite side of the handle. The longitudinal member of 
this lever is parallel with the handle part N when the wrench is 
closed, Fig. 2, but stands at an angle to it when the wrench is 
opened, Fig. 1. When the wrench is to be brought into use, the 
lever M and handle part N are gripped by the hand, thus tending 
to force M nearer to the handle N. The consequent movement of 
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the connecting-rod causes the jaw to approach the serrations T 
and to grip the pipe. In turning the wrench, the pressure of the 
hand is exerted upon the lever M, thus insuring a firm grip, which 
increases with the power exerted. Upon the lever M being re- 
leased, the wrench may be at once removed from the pipe. By 
gearing the jaw with the teeth on the side of the head of the 
wrench, higher up or lower down the rack on the inside of the jaw, 
the wrench may be adjusted for larger or — For this 
ep yoo the strap may be connected with the head of the wrench 


y a screw pivot as indicated. (Accepted October 14, 1896.) 
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MINING, METALLURGY, AND METAL 
WORKIN 


G. 
21,783. S. A. Everett, Bristol. Wagon Tipping 
Devices. (3 Figs.) November 16, 1895.—Thie poet: gem 
sists of the combination with a tippler employed for emptying 
wi 8 containing minerals of a mechanism for ucing a 
variable speed of rotation. Such mechanism consists of two 
parallel shafts, not in the same straight line, each carrying a 
crank, such cranks being connecied at their other extremities by 
a link in such a way that the angular velocity of the driving 
shaft is communicated to the driven shaft, which may either be 
the tippler shaft or be connected therewith by suitable gearing, 
in a variable ratio at different points of the revolution. In Figs. 1 
and 2, D is the driving shaft which carries the crank C 
is the ring forming one end of the body of the tippler ; 


a 


. G 
it revolves 





upon the rollers H, J ia the usual manner, and ia provided with 
a pin B, the relation of which to the tippler axis A constitutes 
the driven crank. The cranks A, B and C, D are connected by 
the link B, C. The tippler, or driven, axis passes through A ; 
and being parallel to the driving axis D, D, but not in line there- 
with, the motion is transmitted from the shaft D, D to the tippler 
with the desired variations of velocity. In-the modification shown 
in Fig. 2, D is the driving axle carrying the crank C. The pin at 
the end of this crank works in a slot of suitable form in the driven 
crank A, E, F, Gis the tippler ring, supported upon the frio- 
tion wheels H, J. The motion is conveyed to it, from the driven 
axis A, by means of a pair of toothed wheels L, K, and a sprocket 
wheel M, and chain N P, which engages with a sprocket ring 
attached to the tippler. (Accepted October 14, 1896). 


19,855. W. P. Thompson, London. (The Eisenhiitten- 
werk Marienhittte, Silesia, Germany.) Mo Machines 
for Hollow Casting. [5 Figs.] September 8, 1896.—The 
making of a casting mould is carried out in the following manner : 
After both casting-boxes s and ¢ have been placed in tion and 
connected with the mould plate c by keying in the ordinary 
manner, the said plate is arran with the core-box ¢ upwards, 
and the table d is so far raised by reversing the lever / that the 
carriage e rests against the moulding-box s. The mould plate, 
together with the mould-box, which is connected with it, is thus 
actually supported by the discharging table d and carriage ¢, and 
the trunnions b are thus relieved of weight. The core is then 
rammed en has been done, the table d together with 
the carriagee is lowered, and the mould plate c is revolved 180 deg., 
so that the mould — 0 lies uppermost. The table d is then 
again raised until the carriage ¢ rests against the mould-box ¢, and 
the mould with the lug or handle is formed, the lug print & being 

ushed out, and the runner stick or ingate pattern wu inserted. 
he ingate pattern wv is then again withdrawn, the connection of 






































the mould-box ¢ with the mould plate c severed by the removal of 
the respective keys, and the table d — lowered by pulling the 
lever h. The moulded core resting with its moulding-box on the 
carriage ¢, is thus withdrawn from the core-box i. The core is 
moved away by means of the e eon the extended rails, 
lifted off the carriage, and set down, and the mould plate c is 
again revolved 180 def» so that then the mould-box s hangs down- 
wards, The table d is then raised (together with the carriage ¢ 
which has been pushed back into its first position) until the mouid- 
box 8 rests on the carriage ¢, and then by means of the handle m 
the lug or handle print & is drawn out of the moulding sand, and 
brought into the tion shown in Fig. 2, in the interior of the 
mould pattern o, the keys which connect the moulding-box ¢ with 
the mould plate c being then withdrawn, and the mould drawn 
off the — o by the table d and its carriage ¢ being lowered. 
The table is lowered until the mould can be freely carried 
away on the carriage ¢. The finished mould is then combined 
with the previously re core to form the casting mould, 
and the latter is conveyed to the casting place. (Accepted 
October 14, 1896.) 


RAILWAYS AND TRAMWAYS. 


21,100. S.J. Warsap,London. Cou; 8 for Rail- 
way es. [7 8.) November 7, 1895.—Referring to 
Fig. 1, a, @ are the usual buffer beams, and ), b the draught bars 
arranged at their rear ends in connection with springs in the 
usual manner, and having pivoted to their outer ends link hooks c, 
having inclined meeting faces d. Each hook c has a rearwardly 
extending arm ¢ to which is connected a rod f for disconnecting 
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the coupliogs, the said rod slso having upon it springs g, g1 which, 
when in equilibrium, hold the link hooks ¢ in such position that 
when two wagons are pushed together the faces d will slide one 
upon the other and the couplings engage: The rod f which ex- 
tends to the side of the wagon is provided with means whereby 
it can be moved to disengage the couplings. The rod f passes 
through a guide h and is screw-threaded at its outer end and pro- 
vided with a nut formed in a handwheel i. When the hand- 
wheel is at the end of the screw, as shown at the left-hand bottom 
corner of Fig. 1, the springs g, g! are in equilibrium, so that the 
link hook is in position for coupliog. .Wben the handwheel ¢ is 
rotated to turn the nut along the screw, the springs will be com- 

ressed as shown at the right-hand top corner of Fig. 1, and the 
jink hook moved to one side go as to be in the disengaged position. 


if 
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Fig.1. 
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The couplings of two adjacent vehicles being both in their central 
position when the vehicles are — together, the inclined faces 
d of the adjacent couplings will move laterally until the points of 
the hooks pass over one another and engage. During this lateral 
movement of the hooks the springs g are compressed. When the 
hooks engage under the reaction of the springs g, the springs g' act 
as buffers between the handwheels i and the guidesh. Fig. 2 
illustrates this coupling arranged in conjunction with a central 
buffer. j indicates the fixed part of the buffer, and kthe movable 
sliding part. 1 are the buffer —— which are carried on rods m 
fixed to the movable part & and sliding a holes in the fixed 
partj. In this arrangement the rod / is provided with a strap n, 
surrounding the draught bar, the said strap having upon it a pin 
o engaging in a bifurcation on the end ofthe arme. (Accepted 
October 4, 1896). 


21,358. G. Wilson, London, and J. C. Margetson, 
Melksham, Wilts. Shields or Dust Excluders for 
Axle-Boxes,. (7 Figs.) November 11, 1895.—Fig. 1 shows an 
axle-box fitted with a shield or dust excluder of wood or rigid 
material having an inclosed air space or air tube around the cen- 
tral aperture in accordance with the first part of this invention. 
a@ is the axle, } the axle-box, c the groove for the shield, and d the 
shield. The inner periphery of the shield is grooved, and in this 
groove is fitted an india-rubber tube e which should be covered 
with asbestos sheeting to keep it from contact with the oil. Itis 
preferred to introduce the shield into its place from the bottom 
of the box at/, instead of from the top, as has been usual. Figs. 
2 and 3 show a shield or dust excluder made in accordance with 
the second part of this invention. g is a flat rectangular piece of 
penne rubber having a circular aperture h of approximately the 
diameter of the axle to which it is to be applied, The outer edge 


of the rubber g is protected by asbestos sheeting i, and the inner 
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edge also by asbestos sheeting j (Fig. 4), the asbestos being first 
coated with rubber and then rolled or pressed on to the sponge 
rubber 7, and the whole being then vulcanised. The sheeting j 
should have lead or other soft: wire woven in it. There are then 
applied to the faces of the rubber g ———— sheets k of zinc, 
tin, or other suitable material. These sheets / have a flange Z at 
each of the four edges, and these flanges are p dor h d 
down upon the outer edge of the rubber g over the asbestos sheet- 
ing i (Fig. 8). Fig. 5 shows one of. the protecting esheets k; the 
dotted lines indicate the flanges before being pressed or hammered 
down upon the rubber g. If wirh this construction of the body 
of the shield it is desired to provide an incloged air space, a 
groove is formed around the inner periphery of the sponge 
rubber g, and the asbestos sheeting j is stretched over the edges 
of this periphery, and is secured to the sides, so that an 
annular space is left between the sponge rubber and the asbestos 
aa The whole is then vulcanised. (Accepted October ‘14, 
1896 





STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


5702, J. Jardine, Motherwell, Lanark. Tubulous 
Steam Boilers. (4 Figs.) March 13, 1896.—A boiler for land 
purposes (as shown in land 2) is provided with a longitu- 
dinal steam and water drum A placed at the upper end of the 
boiler B, B, and having beneath it two cross or transverse water 
drums or water and mud drums C, C! connected therewith by 
circulating emall diameter tubes D, D'. The furnace Eis arranged 


preferably at the front end of the space beneath the upper steam 
and water drum A, and is provided with a fire bridge e and inner 


nace to the flue uptake or outlet F. The upper steam and water 
drum A is provided preferably with a baffle-plate or dividing 
screen or screens G near the inner end, so that when the feed 
water which is introduced into that end through the ordinary 
perforated supply pire connection H, is admi thereto, it flows 
downwards through the vertical connecting tubes D to the trans- 
verse mud drum C! lying beneath the longitudinal steam and 
water drum. Uptake tubes D' from this mud drum allow the 
water to pass again or return to the upper main drum. It is 
then caused to flow through other downtake tubes D by means of 
another dividing screen G!, The water thereby passes into the 
first water drum C lying at the rear end of the furnace bars, and 
from this water drum C is also provided an uptake battery of 
tubes D' connected to the main steam and water drum A above. 
Thus the main upper drum A is connected to the lower drums 0, 


Fig. 
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C! by four ranges of tubes D, D!, which serve to keep the water 
in efficienc circulation. The improved type of boiler for marine 

ui , a8 shown in Figs. 3 and 4, comprises a horizontal upper 
steam and water drum A, and three lower drums C2, C3, C4 in 
connection with this, having small circulating tubes D, D' passing 
from one to the other. The appt main drum A is utilised as the 
steam and water drum, and the feed water enters into the baffle 
chamber H' at one end of the same. This upper drum is connected 
by means of a battery of small tubes D to two longitudinal lower 
drums C3, C+ disposed one on each side of the furnace space E!. A 
transverse drum C2, which forms the end bar or bridge at the back 
of the furnace, is connected to the upper drum by means of upand 
downtake batteries of tubes D!, so that the main upper drum isin 
connection with the three lower drums C2, C3, C4, (Accepted Oc- 
tober 7, 1896) 


17,957. E. H. Lewis, London. Packing. [38 Figs.) 
August 13, 1895.—According to this invention a suitable length 
of any flexible material is bent over into the shape shown in Fig. 1 
and then into the form of a ring, which is then inserted in the 
stuffing-box or the like in such a manner that it presents a con- 
cave surface upon its underside surface which is presented to the 
steam. The action of the steam forces it out and causes it to 
assume the pos shown in Figs. 2 and 3, in such a manner that 
the sides of each packing ring 7 are forced closely against and into 
contact with the sides of the stuffing-box ) and the piston-rod or 
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the like p, while the gland g, instead of requiring to be tightly 
screwed down so as to exert an external pressure upon the pack- 
ing, merely requires to be firmly held in position so as to act as a 
stop against which the first packing ring bears, and to prevent 
the packing from blowing o1t. The packing rings may be com- 
posed, for instance, of alternate layers of canvas and india-rubber 
or asbestos, or any suitable fibrous material or the like. As 
shown in Figs. 1 and 2, the packing ring is built up of a series 
of layers /, but a suitable piece of material of sufficient thickness 
may be employed for the purpose. (Accepted October 7, 1896). 


14,868. IL. M. G. Delaunay- Belleville, St. Denis, 
France. Steam Generators and Feed - Water 
Heaterstherefor. [8 Figs.] July 4, 1896.—A represents the 
shell of the boilers, a are the outer casings of the generators, and 
a' are the partitions between the individual generators. B is the 
connection with the funnel, and C are the ates. Dare the 
tubes of the generators, and E are the tubes of the economisers 
through which the feed water passes, and in which it is heated on 
ites way tothe generators. F are chambers for the mixing and 
combustion of the between the generator tubes and those of 
the soe peng — oa a ovtitlaes ~g > —, 
separated from the others the tions f'. are pipes for 
the admission of hot air to the chambers. This air is induced by 
the draught, and enters at the bottom of the walls a', a of the 
generators through orifices g, horizontal partitions A causing the 


rator tubes. The hot air then enters the chamber K which ex- 
tends over the whole width of the generator behind the sediment 
collectors L. The pipes G are mounted on the inner wall of the 
chamber K and are inclined in order that the air may be directed 
almost at right angles to the gases which issue from between the 
generator tubes and which all pass over the obturator or baffle 
plate M, to facilitate the mixing of the gases and the hot air. N 
are pipes for the injection of air or steam. These pipes N are 
placed directly above the pipes G, and may be placed in the axes 
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of the pipes G so as to make them assist in the introduction of 
the hot air into the combustion chamber. The air should be sup- 
plied to the combustion chambers at a pressure such as to pene- 
trate the gases and strongly stir them up towards the angles / of 
the combustion chambers and produce eddies by means of which 
the combustible gases are brought into intimate contact with the 
oxygen of the hot air introduced through the pipes G. (Accepted 
October 7, 1898)., 


21,403. F. J. Burrell, Thetford, Norfolk. Engines 
for Driving Roundabouts. [2 Figs.) November 12, 1895. 
—The objection of this invention is to provide a means whereby 
road locomotives as at present constructed and having a dynamo 
carried on the front part driven by a belt from the flywheel, may, 
without altering the design of the engine, be fitted with a turret 
so as to be available for driving roundabouts by occupying the 
centre position in place of the usual centre engine. In order to 
do this a separate small engine is provided, combined with and 
forming part of the turret, so that turret and engine can be easily 
adapted to existing road engines, steam being agen by the 
boiler of the traction engine. a@ is the emall engine combined 
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Fig.1. Figen 
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with and forming part of the turret b which carries the ring ¢, 
ana being transmitted from the crankshaft d through the gear- 

g to the arms e by which the roundabout is propelled. Steam 
is supplied by the boiler fl of the traction engine through the 
steam pipe fand controlled by the stop valve g.. The turret 6 is 
pinned to the top of the traction engine in about the centre of its 
entire length, the smoke being carried by the bent chimney h 
into the centre of the turret, the turret. wheel c being carried at 
the proper working height ; the usual centre engine is dispensed 
with. The dynamoj is driven by a belt from the flywheel k of the 
road locomotive, which runs at a constant speed. (Accepted 
October 14, 1896). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 








flue walls ¢! for directing the flame and heated gases between the 
tubes, sothat they may pass in a circuitous manner from the fur- 


air to pass backwards and forwards in contact with, and be heated 
by, contact with the walls of the furnace chambers near the gene- 


ted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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Fixed Transporters erected in the Leeds and Liverpool Canal Company's 
Warehouse at Burnley. 


For Full Particulars of these and other Types of Transporters apply to— 


THE TEMPERLEY TRANSPORTER CO., 





|| LESS FRICTION & LONGER LIFE THAN ANY OTHER TYPE. 
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This THREEFOLD SYSTEM of Improved Power Transmission Comprises 
SWIVEL BEARINGS. 
Hangers, Pedestals, Brackets, Wall Boxes, Pillar Bearings, &c., 
for all sizes and positione. 
WROUCHT-IRON SPLIT PULLEYS. 
Made of any size or strength. Light and Balanced. Strong and Cheap. 
System of Interchangeable Bushes if required. 














Require no Key nor Facing on Shaft. 
Perfectly shrouded. 
Easily put on and taken off. True the Shaft Ende. 


Many of the most modern Factories and Mills have been fitted up throughout on this system. 
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H.M.S. “ POWERFUL.” 
(Concluded from page 533.) 

On Saturday last the first-class cruiser Powerful 
concluded the series of trials required by the 
specification, and the results attained, particularly 
on the full-power run, were highly satisfactory, as 
much so as on the previous tests, and that is as 
favourable a statement as could be made. We 
have referred to the searching nature of the former 
runs, especially that of 30 hours’ duration at 18,000 
indicated horse-power ; and in connection with the 
full power a correspondingly onerous condition was 
added. Hitherto, most warships have been 
required to go through four hours’ trial at full 
power, but the run then terminated at the conve- 
nience of the contractor. In some cases this was 
probably well, in view of the possibility of leaky 
tubes and other sources of trouble due to forced 
draught. Moreover, in some cases only one ship 
of a class was put through the ordeal. In the 
Powerful the contractors, after completing the four 
hours’ run at full power, had to continue for the 
subsequent four hours at 22,000 indicated horse- 
power, so that for eight hours the boilers were sub- 
jected to a test of unusual severity. The result 
eminently justitied the step taken in fitting the 
Belleville boilers in the Powerful and Terrible, and 
Mr. A. J. Durston, C.B., the Engineer-in-Chief, is 
to be congratulated on the courage shown in carry- 
ing through his policy amidst adverse criticism, as 
well as on the success attending it. He had, no 
doubt, in his possession throughout the controversy, 
convincing data which, for diplomatic reasons, he 
could not give to the profession, so that the trials 
of the Powerful offer the first public testimony of 
the efticiency of the Belleville boiler. This fact 
alone makes them of special interest. 

On the first four hours’ run there was no difficulty 
in maintaining pressure ; the mean power was 25,886 
indicated horse-power, and for the greater of 
the time the engineer’s ensign, or white feather, as 
it is alternatively called, was flying from the steam 
escape pipe, so that there was abundance of steam. 
In the succeeding four hours the mean power was 
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22,634 indicated horse-power. Both these results 
were got under natural draught ; the stokehold was 
in free communication with the atmosphere. All 
bulkhead doors were open; the ash-hoist doors 
were kept open; the boiler casing covers were 
down, but not air-tight, the idea being to conserve 
the air from the fans, so that there was a less 
departure from true natural-draught condition than 
in the case of a closed-stokehold ship running 
under natural draught. Indeed, there was a 
draught induced from he engine-rooms. Before 
going into the details, it may be interesting here to 


the Blenheim got 28.3 indicated horse-power per unit 
of weight in the boiler-rooms, but under conditions 
which, if not dangerous, were at least at the expense 
of the boilers, and will probably never be repeated. 
Thus in the latter cruisers prudence has dictated 
20 indicated horse-power per ton of boilers as the 
limit under forced draught, yet the Powerful gets 
over 22 under natural draught without any diffi- 
culty. Probably enough has been said by way of 
comparison and in emphasis of the significance of 
the result. One point which developed itself in con- 





nection with these experiments, and probably assisted 





of between 22 and 23 nautical miles, involving a 
quick turn at either end, the half-hourly period might 
have occurred at the moment of turning, when the 
drag on either engine would have materially affected 
the result. It was therefore decided to take two 
sets of diagrams on each run—one a short time 
after the ship got on the course, and the other 
before the 22 miles were traversed. Thus the four 
hours’ trial was divided into six instead of eight 
periods. It was found at the end of the trial, 
however, that the mean revolutions during the 
whole four hours of the trial, including the turnings, 


H.M.S. "POWERFUL". Copy of Indicator Diagrams taken durung Full Power Trial 27% November 7896. 
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TOTAL 1.H.P —11,394 
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compare the results got with other types of ships 
in the Navy working with natural draught : 








FE g a - 
a 3 4 | 3 
3 = | a a 
v4 =) fee] B 
Weight in boiler-room tons 1164 764 628.5 402.3 
Indicated horse-power -- 26,886 14,924 10,761 7,084 
* ” per top, 
in boiler-rom .. .| $2.24 19.7 17.1 (17.4 
Indicated horse-power per) | 
equare foot of grate -.| 14.8 13.1 | 13.2 13.6 
Heating surface per indi- 
cated horse-power sq. ft. 2.68 2.0 2.8 2.2 


These powers per unit of weight are the best got in 
their respective classes, and the boats represent the 
most recent types of cruisers. In the Juno class 
the power per unit of weight was 14 2 indicated 
horse-power, and before going further it may be 
well to say that when giving a Table of resultssome 
time ago (vol. lxi., page 832), the error was made 
of assuming the maximum indicated horse-power of 
the Powerful and Niobe as got with the equivalent of 


forced draught. Of course, with forced draught the 
results in the cases mentioned above were higher ; 








olus in his efforts to protract the trial, was a 
heating of some of the eccentric straps, owing partly 
to the fact that brass was adopted for lining, 
and partly to the great load on the valves con- 
sequent on the high steam pressures in use. 
In the Powerful, as will be seen from the tabulated 
results, the steam pressure in the intermediate 
receiver averaged 69 lb. The substitution of white 
metal for the brass, and one or two other slight 
adjustments, however, overcome the difficulty. 

he Powerful left Portsmouth on her full-power 
trial on Thursday morning, November 26. She 
had 3000 tons of coal on board. It was decided to 
run a preliminary trial on the way to Plymouth, 
where the official test was to be made over the 
measured course between Rame Head and Dodman 
Point. In this preliminary run everything went 
well, the engines working up to over 25,000 indi- 
cated horse-power, at which they continued for 
over an hour. The anchor was dropped outside 
the breakwater after eight o’clock, and before day- 
break on Friday it was again weighed, and the ship 
headed to the west to start her official trial on an 
eastward run, Under ordi conditions indicator 
diagrams are taken every half-hour, but as it was de- 





termined to run the ship three times over the course 








was only 0.2 of a revolution per minute below the 
mean revolutions on the straight portions of the 
course. It should be explained, too, that the first 
and last runs were against the wind, and a glance at 
the first, second, fifth, and sixth sets of results in 
the Table will show an effect of the plentiful supply 
of air down the cowls in the higher steam pressures. 
With the wind, which travelled at exactly the same 
speed as the ship, an increase in revolutions more 
than compensated in the power for the reduced 
pressure. 

The boilers worked well throughout. The instruc- 
tions were, ‘Fire light, fire often, fire quickly.” The 
fires were kept from 5 in. to 7 in. thick ; perhaps 
the former is preferable. The doors were num- 
bered, and one stoker might have replenished all 
the furnaces successively, it was done at such 
regular intervals. Again, the two fires of the one 
boiler were only renewed at intervals of three or 
four minutes ; in fact, it has been demonstrated that 
success is largely a matter of careful stoking, a light 
fire being conducive alike to economy and high 
evaporative efficiency, since it keeps the furnace In 
an incandescent state. After the coal consumption 
trials the space between the firebars was 10° 
creased by ;}, in., making it 34 in., while the bars 
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ference in the pitch of the propellers. It will be 
noticed that for at least an hour the engines were 
indicating over 26,000 indicated horse-power, and 
then everything was working well, alike in boiler 
and engine rooms. This was got with 116 revolu- 
tions ; but as a matter of fact the engines were for 
some time running at 119 revolutions, a very high 
speed for such massive machinery. We give on 
page 692 sets of diagrams taken at 25,000 and also 
at 22,000 indicated horse-power. Richards’ indi- 
cators were used. We append the mean results : 
Mean Results of Four Hours’ 25,000 Indicated Horse- 
Power Steam Trial of H.M.S. “‘ Powerful” between 
Rame Head and Dodman Point. 


Forward. Aft. 
Draught of water .. 26ft.3in. 28 ft. Lin. 
Steam in boilers .. as 257 Ib. 
Starboard. Port. 
Vacuum .. os we in. 26.2 25.9 
Revolutions per minute im = 115.0 1138 
—_ =e as Ib. 93.16 96.95 
ntermediate - 88.68 42.41 
Mean pressure ies { Forward ,, 17.58 17.48 
2h 17 03 18.18 
ccs ss ot 4131 4256 
Indicated ay i a oe 4151 a, 
horse-power ‘orwa oe 2218 190 
power | Low {iM = & 2155 2278 
Total indicated horse-power .. . 12,655 13,281 
Mean collective indicated horse - 
wer .. os san os Pan 25,836 
Mean vacuum in smokeboxes at try- 
holes .. as 1° oe os .33 in. 
Speed of vessel .. 7 21.8 knots 


The speed of the ship is given in this Table as 
21.8 knote. This, it will be noted, is for a mean 
of 114.9 revolutions and 25,886 indicated horse- 
power, but the weather conditions were not favour- 
able to a speed test. This is best proved by the 
fact that over the same measured course on a 
previous run the speed for 112.32 revolutions and 
24,763 indicated horse-power was 22.03 knots, so 
that under similar cond'tions 22} knots would 
easily have been attained. The details of the 
runs over the measured course on the 27th ult. 
prove the unfavourable conditions. In the first 
run—west to east—against the wind, which was 
of force 6, and also against a rough sea, the s 
was 21.451 knots, the power being 25,733 indi- 
cated horse - power. The second run—east to 
west—was made with the wind and a following 
sea, which caused the ship to ‘‘ yaw” consider- 
ably, making the steering of a straight course 
a matter of difficulty. The speed was only 21.945 
knots, although the power was 26,290 indicated 
horse-power. The wind travelled at the same 
speed as the ship. In the third run the speed was 
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21.746 knots, although the power was 25,635 | gratulated on this result, as well as upon the fighting 
indicated horse-power. The speed, therefore, is | and defensive qualities of the ship. For speed and 
unreliable ; but there is no doubt that 22} knots | coal endurance they are not excelled by any ship 
may be got with the power. The Powerful, it may | built or building for any Power. : : 
be added, is to go through a series of progressive! After the four hours’ full-power trial, with which 
speed trials when she passes into the Steam Reserve, | we have dealt at some length, the Powerful con- 
and then more reliable data may be got, as the |tinued at 22,000 indicated horse-power for four 
rimary consideration will not be a power test. | hours, but it is not necessary to say much on this 
he results will be the more interesting, as similar | test. Coming after the 25,000 indicated horse- 
data are to be got for the Terrible. Both are of the | power trial, it was severe, but the same system was 
same form ; their propellers turn inwards ; the dia- | adopted below with equally satisfactory results. 
meter in each case is 19 ft. 6 in., and the pitch about | The coal was Harris’ hand-picked Navigation ; it 
23 ft. 8 in., but the blade area of the Powerful is | burned well, there was little clinkering, and thus 
75 square feet, that of the Terrible 92 square feet. | the fires} had not to be clinkered much during the 
There is one point about the ships, and that is the eight hours of the trial. The initial steam pres- 
entire absence of vibration at the higher speeds. |sure, it will be seen, was slightly reduced. The 
The “beat” of the Powerful when developing | cut-off in the engines was varied somewhat as the 
25,000 indicated horse-power was not more per- | power rose or fell, for the contractors were expected 
ceptible than that of the pulse of a man of full | tomake the mean within 5 per cent. of the stipulated 
vigour. No Atlantic liner is so free from vibra-| total. For the greater part of the time, however, 
tion. Of course there is the protective deck as an | the cut-off in the high-pressure cylinder was at 69 
important element, but the upper structure is light, / per cent. of the stroke; in the intermediate- 
and here the working at the ‘‘ expansion joints” | pressure cylinder, 72 per cent.; and in the low- 
did not exceed ,}; in. Sir William White, K.C.B., pressure cylinders at 70 per cent. The mean re- 











the Director of Naval Construction, is to be con- | sults were as follow : 
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Mean Resulis of Four Hours’ 22,000 Ind cated Horse Power 
— a of H M.S. ‘‘ Powerful” in the English 
annel, 


Forward. Aft. 
Draught of water . 26f¢.3in. 28 ft. 1 in. 
Steam in boilers .. : 237.5 Ib. 

. Starboard. Port. 
Vacuum ,. ee ee in. 26.2 26 0 
Revolutions per minute 109.6 109.5 

High .. Ib. 87.07 90.35 
Intermediate e 33.83 38.25 
Mean rol vi {Forward |? 16.07 16 05 
\ Aft... es 15.47 16.75 
' Bighicc. \:. 3384 3816 
Indicated J latermediate 3464 3909 
horse-power }Low Forward .. 1940 1935 
; i ey 1867 2019 
Total indicated horae-power .. ea 10,955 11,679 
Mean collective indicated horsc- 
power .. 3 “h = 22,63 
Mean vacuum in smokeboxes at try- 
holes. as ; fe a .34 ip. 


During this 22,000 indicated horse-power trial 
the ship steamed back to Portsmouth, and dropped 
anchor at Spithead late in the evening. On Satur- 
day she went out again in the teeth of a gale 
(force 7) to go through some other trials in 











< f 
= NZ 


ma:ceivring. First as regards the stopping and 
reversing of the engines. The time taken from 
full speed to stop for the starboard engine was 
23 seconds, and for the port engine 32 seconds. 
From stop to full speed astern, starboard 12 seconds, 
port 23 seconds ; from full speed astern to full speed 
ahead 11 seconds was the time in the case of the 
starboard, and 15 seconds for the port engine. 

The steering engines, fitted to the engine-room 
bulkhead, are by Messrs. Amos and Smith, Hull. 
They have two vertical cylinders each of 11 in. dia- 
meter by 12 in. stroke, working through gearing. 
They are coupled by clutches to the one shaft, and so 
either can be engaged or disengaged. Therudder is 
of the usual balanced type common in the Navy, and 
the area is 270 square feet. Both steering engines 
were tried with the ship steaming about 18 knots. 
From midships to hard a-port the time for the port 
engine was 124 seconds, for the starboard engine 
1lseconds. From harda-portto hard a-starbeard the 
time for the port engine was 26 seconds, for the 
starboard 21 seconds. Right back to hard a-port the 











time was 25 seconds and 18 seconds respectively ; 
and, finally, from hard a-port to midships 19 seconds 
in the case of the port and 9 seconds in the case 
of the starboard steering engine. ‘Trials were also 
made with the hand steering wheels, the steam gear 
being disconnected. The speed of the ship in this 
case was 19 knots, and 16 men with the three wheels 
put therudder over 20 deg. to port in 2 minutes, 
bringing it back amidships in 40 seconds. Star- 
boarding the helm 10 deg. took 10 seconds, and 
from 10 deg. to 15 deg. 15 seconds ; putting it over 
from amidships to 20 deg. occupied 56 seconds in 
all, and they brought the rudder back to amidships 
in 30 seconds. 

The anchor trials have also been made. Each 
anchor weighs 57 tons; the cables are of 2;%, in. 
thickness, each shackle of 75 ft. in length weigh- 
ing 2 tons. The engine working the heaving 
capstans has two cylinders, each 14} in. in diameter 
by 12 in. stroke. Heaving and veering, with two 
bower anchors laid out, the speed was to be 26 ft. 
per minute ; heaving both, or veering both, or heav- 
ing one and veering the other, the speed was to be 
the same. Heaving in the slack cable the speed 
was 40 ft. per minute, catting with single chain 
20 ft. per minute, and heaving in slack cat chain 
40 ft. per minute. This gear was supplied by Messrs. 
Napier Brothers, Glasgow, of their usual Ad- 
miralty type, and met all the requirements. 

All the contract trials were thus successfully 
carried through, and the Naval Construction and 
Armaments Company, Limited, Barrow-in-Furness, 
Mr. Alexander Adamson, the managing director, 
and Mr. James McKechnie, the engineering 
manager, are to be felicitated upon the result. 
Mr. McKechnie represented the company through- 
out the long series of trials, and his experience on 
the Clyde and in Spain in running high-speed 
steamers for the merchant, as well as naval, 
service enabled him to overcome easily those little 
difficulties which slways discover themselves on 
trials of such searching character. Throughout 
the trials there was a large staff of naval officials 
on board, including Sir William H. White, K.C.B., 
Mr. A. J. Durston, C.B., Engineer-in-Chief, Mr. 
H. J. Oram and Mr. E. Gaudin, from the engi- 
neering department at the Admiralty, and Mr. 
W. J. Luke from the constructive department. 
On behalf of Portsmouth Dockyard Mr. J. T. 
Corner, Mr. E. Vine, Mr. W. H. Wood, and Mr. 
Roberts ; and on behalf of the Steam Reserve Mr. 
James Wootton, Chief Inspector of Machinery, Mr, 
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W. Milton, and Mr. Edwards. The vessel 
throughout all the trials was under the command of 
Captain W. H. Fawkes, who is captain of the 
Terrible ; while Staff Engineer R. W. Edwards, who 
is responsible for the hundred and one engines on 
board, was an important factor in the success of the 
trial. 

In concluding this article we acknowledge with 
pleasure our indebtedness to ‘‘ My Lords Commis- 
sioners of the Admiralty” for permission to send 
our representative on board, and for the facilities 
offered us to enable a full statement of the results 
to be made, and also to Admiral Rice, the Admiral 
Superintendent of Portsmouth Dockyard, and Cap- 
tain Fawkes for the many courtesies shown our 
representative. 





CANET’S QUIOK-FIRING FIELD GUNS. 

During the present year Mr. G. Canet, of the 
Forges et Chantiers de la Mediterranée, has pro- 
duced a new class of field battery, in which an im- 
proved type of quick-firing gun is combined with 
a carriage, presenting several novel and important 
modifications. The latter, although known as the 
1896 model, is the result of careful and almost con- 
tinuous trials, commenced as long ago as 1889, in 
which year the first experiments were made by Mr. 
Canet on a field carriage fitted with an elastic trail, 
the object in view being to replace the numerous 
devices of holding the carriage steady under the re- 
action of firing. The name of ‘ fléche elastique ” 
which Mr. Canet has given to this new system, 
very well defines the special features of the car- 
riage, the trail of which consists of two cast-steel 
tubes, one of these being free to slide within the 
other under the action of the recoil; this 
telescopic movement is controlled by means of a 
friction or a hydro-pneumatic brake. The outer 
and larger tube is attached to the side plates of the 
gun carriage, while the inner and smaller one 
terminates at its lower end with an inclined 
anchor-plate that is driven into the ground, and 
supplies the resistance necessary for running the 
gun out into firing position. The first gun car- 
riage of this type was constructed in 1893, and was 
subjected to a series of tests in the field with the 
object of demonstrating the soundness of the prin- 
ciple, and also of ascertaining how far practice 
confirmed the calculation of weights and strains, 
and the form that had been given to ‘the various 
parts; the results obtained from these trials 
were very satisfactory. At the same time Mr. 
Canet’s attention was directed to the question 
of the ammunition best adapted for use in 
quick-firing field guns, especially with a view 
of increasing efliciency, and securing a _ uni- 
formity alike in manufacture and in penetrative 
power. The quick-firing field gun (model 1896) 
was the ultimate result of these and many other 
investigations and trials, and it is stated to possess 
all the advantages claimed for it as regards range, 
facility of working, eet power, &c. Before 
proceeding to describe the Canet new model, it may 
pe of interest to recall the various conditions which, 
it is generally conceded, should be fulfilled by this 
class of field gun, and some of the different ways in 
which the desired objects have been partially at- 
tained, or at least attempted. 

The practical systems of field artillery which 
have been introduced during the last five years may 
be divided into two classes, distinguished by the 
following features : 

1. Those in which the gun is mounted on the 
carriage which is rigid, but to which is connected 
some device that limits or entirely prevents recoil, 
and utilises it for bringing the gun back into firing 
position. 

2. Those in which the carriage is rigid, and the 
gun is connected to it by rieans of some elastic or 
yielding device that allows. a certain amount of re- 
coil, and afterwards brings she gun back into firing 
position. 

In the first system there are but few econo- 
nomical conditions. The advocates of this system 
maintain that if means are found, of placing, at any 
point of an ordinary carriage, a fixed or articulated 
anchoring device, that limits the recoil by its 
bearing upon the ground, and afterwards brings 
back the system into battery, an invaluable 
means of transforming a vast amount of exist- 
ing material, with ease and cheapness, will have 
been devised. Unfortunately, up to the present 


time no one has been able to perfect this much- 
desired method of transformation, and the reason 


is not difficult to find. The resistance set up by 
the anchoring device is exerted at the ground level, 
while the action of the gun, which ‘tends to force 
back the whole system, is exerted at the level of 
the trunnion. Supposing, for example, that the 
gun is fired in a horizontal position ; the carriage 
would tend to turn around the trail, the length of 
which is invariable, under the influence of a couple, 
in which the arm of the lever is practically equal to 
the height of the trunnion from the ground. As 
soon as the carriage is lifted, it is influenced by the 
force developed in the bore of the gun, in a direc- 
tion inverse to the rotation of the projectile, and 
the carriage is subjected to a series of oscillations 
around the trail. Assoon as the effort of lifting 
corresponds to the work developed by the recoil, 
the carriage falls, the wheels touching the ground 
one after the other ; under such conditions the gun 
would have to be trained after every round, thus 
causing trouble and loss of valuable time. 

The system of independent anchoring, which is 
very attractive at first sight, thus throws upon the 
whole carriage a large and very irregular amount of 
work, resulting from the violent shocks to which 
it is unavoidably exposed. The axle springs which 
have to carry the whole weight of the system, are 
called on to withstand a constant succession of 
shocks, and the anchoring device itself has to resist 
sudden and violent strains that break the surface 
of the ground in which it is anchored, so that after 
a short time it is likely to be practically useless, 
and the carriage will suddenly recoil, to the danger 
of the men serving the gun. In order to diminish 
the amount of turning movement, some construc- 
tors have reduced the height of the trunnions 
from the ground. This modification has its serious 
disadvantages; when the axis of the trunnions 
is brought below 75 centimetres from the ground, 
it becomes very difficult to serve the gun, and 
almost impossible to train it under frequently 
existing conditions. Driving such guns over un- 
even ground is also attended with serious diffi- 
culties, and even with danger to the matériel. 
In fact it may be said that this type of car- 
riage does not properly fulfil any of the neces- 
sary conditious, and consequently, in spite of 
certain ingenious devices intended to overcome the 
difficulties, it cannot be considered a satisfactory 
method of mounting quick-firing field guns. 

In the second class are included the various 
systems in which the gun recoils with relation to 
the carriage, and is supposed to be fixed upon 
slides, or in a cradle carrying the trunnions. In 
some of these devices the gun is only allowed to 
recoil within very narrow limits ; in resisting this 
recoil the effort developed by the brake at each 
instant is very considerable, and the lifting ten- 
dency of the carriage, which is proportional to this 
effort, can only be overcome by an addition of 
deadweight. This solution has given in some types 
heavier material, which is undesirable. The second 
solution consists in reducing the tendency of the 
carriage to lift, with the acceptance of a much 
greater length of recoil, which in its turn neces- 
sitates an increased weight of carriage, rendering 
the material more difficult to handle, and involving 
the adoption of longer slides. 

If, for example, we take as a basis for first cal- 
culation, the following data: 


Weight of gun = . 400 kgs. (880 lb.) 
projectile... ‘ae 6 


13.2,, 
me moving cradle ae tio » 

Initial velocity of projectile ... 600 metres (1968 ft.) 
then the speed of the recoil may be estimated at 
7.50 metres, and the work absorbed will be 1265 
kilogramme-metres (9146 foot-pounds). In the first 
solution the recoil is limited to 50 centimetres 
(19.69 in.) ; the mean resistance of the brake will 
then be 2530 kilogrammes, which corresponds to a 
maximum pressure of about 5000 kilogrammes. 
In the second solution the pressure of the brake 
may be fixed at 1000 kilogrammes ; the recoil corre- 
sponding to this pressure is 1.265 metres (49.81 in). 
By either method it will be seen that stability of 
the carriage can only be obtained by excessive 
weight, and therefore by the use of material diffi- 
cult to handle and more exposed to attack. 

The Canet system, which we will now describe, 
permits, as in the previous methods, a limited recoil 
of the gun, but on account of its special arrangement 
the disadvantages above mentioned are avoided. 
The principal advantage claimed for the Canet 
system of elastic trail in a field gun mounting, is that 
when itis properly applied, the tendency to lift is 


” ” 





suppressed without increasing the weight of the 











system. One of the principal reasons that causes 
a gun carriage to lift under the reaction of firing is 
that it takes a bearing upon a fixed point. This 
condition is not realised in the Canet carriage, as 
the resistance yields under the effort set up. 
Moreover, unlike all rigid systems, the length of the 
trail is variable, and the wheels are consequently 
free, during the whole period of the recoil of the 
moving parts, and also when the gun comes back 
into firing position, to remain slways in contact 
with the ground. It will be at once understood 
that under these conditions the tendency to lift 
becomes practically nil, or at all events is quite 
negligible. This arrangement of mounting also 
possesses the important advantage of utilising 
during recoil, almost the whole weight of the system, 
the fixed portion of which is reduced to the trail, 
Under these conditions, and without the addition of 
any extra weight, it becomes possible to adjust the 
brake in such a manner that the movable part 
shall be sufficiently light, for the weight of 
the gun and the carriage without any additional 
loading, to keep the wheels in contact with the 
ground. The effort of the recoil (all the bal- 
listic conditions being equal) practically varies in 
an inverse proportion to the weight of the gun and 
the carriage in movement. To take an example 
based on the conditions above described, and 
assuming that the weight of the carriage moving 
under recoil is 500 kilogrammes (1100 Ib.), we may 
prepare the following comparative Table : 


Weight of the gun 400 kilogs. (880 1b.) 
Weight of projectile ais De ac, .2 Ib.) 
Initial velocity ... --- 600 metres (1968 ft.) 
Cradle or Elastic 
Slide Trail 


Mounting. Mounting. 
Weight of carriage movin 


during recoil es a 50 kgs. 500 kgs, 
Speed of recoil sas -- 000m. 376m. 
First solution, length of 

recoil es -— as -50 metre. 
Mean resistance of the brake 2530kgs. 1265 kgs. 
Second solution, mean resist- 

ance of the brake... 1000 kilogrammes. 
Length of recoil necessary 1.265m. 0622m. 


These figures indicate clearly to what a large 
extent the problem of the use of quick-firing field 
guns is simplified, and how their efficiency can 
be increased by means of the Canet elastic trail. 
Experience has shown that this system can be 
employed with similar results as regards absence 
of recoil and lifting of the trail, under conditions 
of mobility and of power which vary very largely. 
This is proved by firing experiments made with 
three carriages of a similar type that have been 
recently constructed for experimental purposes. 

The Canet quick-firing field guns of the 1896 
model are as follows : 


Heavy. Light. 
Calibre. Length of Bore. Length of Bore, 
75 mm. 30 cal. 24 cal. 
70 4, 30 ,, 24 ,, 
65 9 ” 9 


The guns themselves are constructed upon a 
special system, and consist of a single tube, re- 
inforced at the rear by a long sleeve that carries the 
breech mechanism ; there is also a ring on which 
the trunnions are forged, and an anchoring ring. 
The form and mode of construction adopted are 
such as to secure the best workmanship and ma- 
terial, especially with regard to the uniform temper- 
ing of the gun carriage. The various parts are 
locked together in such a manner as to insure the 
durability and strength of the gun, longitudinally 
as well as transversely. The experience obtained has 
demonstrated the strength and reliability of these 
guns in spite of their comparatively small weight. 

On account of special reasons resulting from 
very varying conditions of service in different 
countries where the Canet system has been adopted, 
three special types of breech-closing mechanism 
have been adapted for these guns. These types 
were illustrated by us in our last issue (see pages 
666 and 667 ante). In the first a cylindrical 
breech-block is employed, and is arranged in such 
a manner as to simplify as much as possible the 
various organs of the mechanism, and in such 
a way that it can be dismounted almost instanta- 
neously by hand and without the use of any 
special rules. The breech is opened and closed 
by two direct movements of the lever. The per- 
cussion lock is set automatically—that is to say, 
that the main spring is drawn back during the 
rotation movement of the breech-block. This me- 
chanism can be used equally well with metallic car- 
tridge cases or plastic obturators. In the second 
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type, the mechanism has a conical breech-block, 
and is operated very rapidly by the single move- 
ment of a lever always working in the same plane. 
A repetition firing device is employed for this gun, 
by which several blows can be struck on the fuze 
in the event of a misfire. The third type is of a 
very original construction, in which the two ver- 
tical and parallel sides of the block chamber are 
cut with semicircular groves, and the block swings 
to and fro. All these types were described in our 
last issue. On pages 694 and 695 are some general 
views of the new Canet quick-firing field guns of 
75 and 70 millimetres calibre. 


(Zo be continued.) 








GLASGOW SUBWAY AND OABLE 
TRAOTION. 
(Continued from page 632.) 

WE illustrate on the two-page plate accompany- 
ing this issue, the details of roof trusses, girders, 
pillars, and other parts belonging to the power- 
house and tension run. The whole of the ma- 
chinery and boiler foundations, the cable culvert 
and tension run, the chimney and wall foundations 
are in concrete, making probably one of the largest 
and finest examples of this class of work to be 
found in conjunction with machinery. The posi- 
tions of all principal bolt-holes were fixed, and the 
foundation works themselves were well in hand, 
before specifications were issued to the machinery 
contractors. By this procedure the usual delay of 
several months, waiting for contractors’ foundation 
plans, was avoided, and everything was ready against 
the arrival of the machinery, in spite of stoppage 
of works caused by the exceptionally severe winter 
of 1894-5. The machinery foundations are used 
also as retaining walls where practicable; the 
amount and cost of excavation are thereby reduced, 
and the house walls are quite stable, with broad, 
independent foundations near the surface. The 
walls of all buildings are very substantial, of red 
brick set in cement ; those of the power-house are 
reinforced by strong buttresses or piers to carry the 
traveller girders, and the interior is lined with 
enamelled bricks to a height of 7 ft. above the 
floor. The flooring generally is of concrete finished 
with granolithic cement, and carried on steel joists 
wherever access is required to lower levels. Ample 
facilities are provided for access to these lower 
levels, and to the cable culvert. 

The foundation works throughout were executed 
by Mr. George Talbot, the buildings and chimney 
by Mr. William Lindsay. The roof trusses, lat- 
tices, and girders are all of steel, constructed and 
erected by Mr. William Baird, Temple Iron Works, 
Glasgow. 

Fig. 68 is an elevation, and Fig. 69a cross-section 
through the power-house, showing that itis divided 
into two spans of 50 ft., the principals being carried 
by the outer walls, and in the middle, or valley, 
by light trusses and lattice pillars secured to the 
tops of the heavy cast-iron columns which support 
the traveller girders. These columns are spaced 
22 ft. 7 in. apart. Towards the northern end of 
the house between the cable driving drums, a 
pillar is omitted, and the middle, or valley, truss 
and the traveller girders are doubled in span, the 
result being a fine open space, facilitating the ap- 
plication of the travelling cranes, and the putting 
together, taking apart, or attending to the im- 
portant members of the machinery, which are here 
installed. The middle or roof-bearing trusses 
(Fig. 73 et seq.) are quite independent of the traveller 
girders ; these latter are of the usual plate web 
type, 2 ft. 3 in. deep for the ordinary (Figs. 83 and 
84), and 4 ft. 6 in. deep for the long span (Fig. 79). 
The north ends of these long girders, instead of 
testing directly on the end wall, are carried by a 
short transverse box girder supported by two 
secondary pillars, similar in style to the main pillars 
(Fig. 90). This arrangement gives uninterrupted 
communication with the tension run building, 
and the heavy foundations required for a middle 
pillar being absent, there is free access to the cable 
culvert below, where two 14-ft. return sheaves are 
placed. The design of pillar adopted in the station 
1s somewhat similar to that used in modern engi- 
neering workshops, and is much more convenient 
than a round column, as it lends itself to the attach- 
ment of brackets or other fixings. 

The travelling cranes, by Messrs. George Russell 
and Co., Motherwell, are each capable of lifting 
25 tons. The design adopted gives the greatest 
possible range of lift; heavy pieces can be easily 





raised and traversed over almost any part of the 
completed machinery, and the steam pipes are 
specially arranged so as not to interfere with the 
range of the cranes over the whole floor area. 
Immediately the building was sufficiently advanced, 
the erection of the travellers was proceeded with; a 
small Robey engine was put down to drive each 
crane by means of ropes ; temporary vertical boilers 
were placed just outside the building, and the sidings 
having been laid right into the power-house, the 
heaviest pieces were lifted directly from the railway 
trucks, and the work of erection progressed as easily 
as in the contractors’ own workshops. 

The roof principals of the power-house are 
spaced 11 ft. 3} in. apart; the roofs are close 
boarded and varnished inside, covered with felt, 
and slated. The western walls being a property 
boundary, the lighting is principally from the roof ; 
there is plenty of glass, and the glazing is Hellie- 
well’s patent. Ample ventilation is provided by 
louvre-boards, fitted into small clerestories on the 
apex of the roofs, and a good effect is produced by 
interposing small windows at regular intervals 
among the louvre-boards. 

On the south gables, at a height of about 38 ft. 
above floor line, are two long narrow horizontal 
slits with glazed hatches ; through these the new 
cables are pulled directly from the railway wagons 
on the south siding, over the tank and boiler-house, 
and down to the cable storage drums, which will be 
referred to later. 

The tension run, as we have said in a previous 
article, extends 193 ft. northward from the main 
building, with a clear span of 29ft. 3in. The roof 
principals are spaced 12 ft. apart, carried by side 
walls of brick, as shown in cross-section, Fig. 91, 
and illustrated in detail also on the two-page plate, 
Fig. 92. The greater part of the space between 
the tension run and the western boundary is uti- 
lised as a workshop and stores, the roof of this 
building being practically a duplicate of that over 
the tension run. In thesmall western yard between 
the workshop and the power-house, lavatory accom- 
modation for employés is provided. 


(To be continued.) 





SIGNALLING ARRANGEMENTS AT 
LIVERPOOL-STREET STATION. 
Tue enlargement of the Great Eastern Railway 
Company’s terminus at Liverpool-street, which has 


for in addition to its 18 platform bays, it has six short 
sidings outside the north station and a siding running 
from the Necropolis Company’s platform on the other 
side. Liverpool-street, with its recent enlargement, 
has, like Waterloo, 18 terminal bays, for the reception 
and despatch of passenger trains, but only three addi- 
tional siding bays, viz., two in the main station and 
one long stowage siding on the new east side. Thus 
at its entreme width Waterloo has 25 roads from side 
to side to set against Liverpool-street’s21, but at Water- 
loo the situation in the ‘‘ yard ” is a good deal simplified 
by the fact that 24 out of the 25 roads converge to one 
set of junctions at no great distance from the ends of 
the platforms, thus allowing for a good piece of straight 
road before the advance signals are reached, which, 
moreover, is clear from all obstruction overhead. At 
Liverpool-street, on the other hand, the convergence is 
much more gradual, occupying considerably more 
space, while the existence of three bridges (carrying 
Skinner-street, Primrose-street, and Worship-street) 
and a short tunnel between the terminus and the 
next station, Bishopsgate, make the yard, for all prac- 
tical purposes, an underground area. 

For these reasons it has been found physically im- 
possible at Liverpool-street to concentrate the whole of 
the levers and interlocking gear into a single cabin, as 
in the case of the ‘‘ A” box at Waterloo. Prior to the 
commencement of the recent changes, the whole of 
the traffic entering and leaving Liverpool-street was 
controlled from one box, known as north box, 
situated beneath Primrose-street bridge, which con- 
tained an interlocking frame with 139 levers. . This 
frame, which was erected, like the two which have now 
superseded it, by Messrs. McKenzie and Holland, of 
Worcester, was put up in 1874, and was in continuous 
use with the same locking for 20 years, during the 
latter part of which time it controlled a traffic not far 
short of 1000 trains a day. Each train required, on 
an average, the movement and replacement of 
12 levers, and it has been computed that the old 
Liverpool-street locking frame was used, altogether, 
for the passing of about 6,400,000 trains, necessitating 
76,800,000 actions of the levers. This state of things 
lasted until 1893, when an additional, but temporary, 
signalling installation was put up on the east side of 
the station, to control the traffic in and out of the 
platforms erected in the newly cleared area on that 
side. Meanwhile, the erection under Skinner-street 
bridge of a new and permanent box, to be called east 
box, and to contain a 136-lever frame, was proceeded 
with by Messrs. McKenzie and Holland, and in April, 
1894, the temporary cabin was dismantled, and east 
box gradually brought into use, all the east side traffic of 
the station being conducted by hand signalling during 
this operation. At the same time—whether wisely, 





comprised the addition of no less than eight new 
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platform roads or ‘“‘ bays” on the east side of the old 
station, and of one new bay to the main station, has 
necessitated an entire rearrangement of the permanent 
way, and a complete reorganisation of the signalling 
arrangements in the terminal “ yard.” In the size of 
its yard, the complexity of its junctions and cross- 
overs, and the number of its daily traffic movements, 
Liverpool-street probably now takes precedence of 
any other railway terminus in the world. Comparison 
is naturally suggested between it and the domain of 
the famous ‘‘ A” cabin at Waterloo, the signalling 
arrangements in connection with which were describod 
in detail in these columns when the new system was 
adopted there in 1892, (See ENGINEERING, vol. liii., 


Nos. 1378 and 1382, and vol. liv., Nos. 1394, 1400, 
and 1403.) In number of terminal roads, indeed, 








Waterloo may still be. said to be abead of all rivals, 
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of the main line traffic was diverted to the east side 
in order that the permanent way alterations in the 
west station, which were of the most extensive and 
complicated character, might be carried out, Con- 
sidering the very diffioult nature of this task, and 
that only two or three days were available for work- 
ing at it on the ground, the work was accomplished 
in a highly creditable manner, but the double change 
natural y caused considerable dislocation of traffic, 
especially on Monday, — 2, 1894, and as to this the 
public did not fail to make its complaints heard. 

The next step was to erect a temporary cabin near 
the old north box to take over the control of 
the old station, while a new and much larger cabin, 
to be called west box, to contain 240 levers, was 
erected to connect up with the extensive alterations 
made in the permanent way and signals on this tide, 
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MACHINERY FOR MANUFACTURING CYCLES. 
CONSTRUCTED BY THE PRATT AND WHITNEY COMPANY, ENGINEERS, HARTFORD, U.S.A. 
(For Description, see Page 704.) 
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tracks, 2. That in close and direct communication 
= each bay there should be an engine siding. At 
Ta rPool street both these conditions are observed. 
+0 8ummarise the situation shown on the accompapy- 
He plan, platforms 1, 2, 3, 4, 5, and 6 have connec- 
t lions with the suburban and local lines (F to C), both 
up and ‘‘ down ;” platforms 7, 8, 9, 10, 11, 12, 13, 
and 14 and the carriage sidings 9a and 10a have con- 
oo with the local and through lines (D to A) ; 
bs platforms 15, 16, 17, and 18 have connections with 
€up and down “through” lines only (B and A); 
moreover, in the yard, a long “stowage” siding (K) 
= a short engine sidings (J to X) are provided, 
ith one of which each of the 18 platform bays has 
irect connection, half the engine sidings thus serving 
thedane apiece. The carriage sidings (9a, 10a) and 
a ing and turntable (H) are provided in the main 
lon, because here the traffic working, being of long- 








distance trains, is not after the ‘‘ bay” type, but 
necessitates the shunting out and remarshalling of 
whole trains. Yor this purpose the carriage sidings 
(9a, 10a) and the turntable (H) have been put in direct 
connection with the four principal main line bays (9 to 
12), Lastly, it is sometimes necessary to conduct 
shunting operations, as of horse-boxes, &c., from the 
main to the east suburban platforms, or vice versd, and 
for these purposes an elaborate network of cross-overs 
has been provided within the main junctions. Alto- 
gether, enough has been said to show that the junctions, 
leads, cross-overs, and other varieties of permanent 
way provided in the yard are of an extremely compli- 
cated character, more a probably, than any- 
where else in the world. all there are 143 points in 
the yard, 80 of which are a points. 

To turn now to the signals themselves, let us sketch 
out first the system for incoming traffic, i.e,, that by 
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which trains are conducted in safety from Bishopsgate 
by one or other of three *‘ up” lines (A, C, E) into one 
of the terminal bays (1 to 18). 

In noting the numbers given to the signals and 
points, &c., on the plan, it should be borne in mind 
that these correspond with those of the levers in the 
two boxes, consequently from 1 to 136 the numbers 
are in duplicate; moreover, ‘‘ slotted” signals have 
two numbers apiece. 

To comprehend the full domain of the Liverpool- 
street boxes, it is necessary to commence with the 
Bishopsgate starting signals. Beginning with the ‘‘ up 
through ” line A, we find a post at the down end of 
Bishopsgate island platform, just through the bridge, 
with four arms, one of which, however, that un- 
numbered on the plan, being a purely Bishopsgate 
signal, need not concern us. The other three are 
the ‘‘ Bishopsgate up through starter” (7), ‘‘ Liver- 
pool-street up through distant to west side” (6), 
and Liverpool-street up through distant to east side” 
(1.1.). Before any ‘‘up” train is allowed to leave Bishops- 
ate, two of these three signals must be lowered- 
vumbers 7 and 6 are ‘‘ slotted,” according to acommon 
device, between Bishopsgate signal box and Liverpool- 
street west box, that is to say, they cannot be lowered 
without the pulling of a lever in both boxes. In the 
case of signal 1.1. there is a threefold ‘slot’ between 
Bishopsgate and the two Live l-street boxes. Thus 
no train can in any case leave Bishopsgate on the up 
through line A without the permission of Liverpool- 
street west box, and no train destined for the east side 
can so leave without east box also having signified 
its knowledge and permission. For the up local and 
suburban lines C and K, the a starters 
14 = 233* and 240 are on posts at the ends of the 
latforms, and are slotted between one of the two 

ishopsgate boxes and Liverpool-street west box, 80 
that here again no train can leave Bishopsgate for 
Liverpool-street without permission of west box. This 
safeguard, moreover, is supplemented by the electrical 
‘lock and block” system, installed by Mr. W. R. 
Sykes, of Clapham, to be described later. Following 
the plan, we next come to the sets of miniature signals 
named ‘‘ repeaters ” (34 in all). These are affixed toa 
bracket hanging from the Bishopsgate face of the 
tunnel, and exactly duplicate the movements of the 
Liverpool-street ‘‘outer home” signals, which are 
themselves placed on a lattice-girder bridge on the 
other side of the tunnel between it and Worship- 
street bridge, spanning six main lines. From the 
summary of roads given above it will be remembered 
that 14 out of the 18 platform bays can be entered 
from two of the three main up lines, while the other 
four (15 to 18) can only be entered from one. 
Therefore there are 32 ways in which a train can run 
on the up lines into the terminus, and for each of 
these an outer home signal is provided, the two re- 
maining out of the above-named 34 (viz., those shown 
on the plan in circular form, 9 and 18) being for the 
direction of traffic from ‘‘through” or “local” into 
the terminal sidings (10a and 9a), Thus by means of 
the miniature ‘‘ repeat ” signals an engine-driver can 
tell immediately on leaving Bishopsgate, and before 
entering the tunnel, whether the particular bay into 
which he is booked to run is clear for his reception. 
Examining the ‘‘ outer home ” signals in detail, we find 
six (234-9) from suburban line E to the six bays of 
the suburban station (1 to 6), and six others (222, 224, 
226, 228, 230, and 232) from local line C to the same 
bays. Two other sets of four each (17, 23, 25, 27, 
and 8, 11, 12, 13) are from local C and through A 
lines respectively to the four bays of the main station 
(7, 8, 9, and 10). All these are worked solely from 
west box. The 12 remaining signals (the circular ones 
having been already accounted for) are slotted between 
east and west boxes, four of them being for the direc- 
tion of traffic from local line C into the four bays of the 
east side (11 to 14) irto which the local line has con- 
nections, and the remaining: eight being one apiece 
from through line A into the eight east bays (11 to 
18), Thus, by this additional “slotting,” a further 
check is put upon any train passing from the running 
roads into any of the east side bays without the per- 
mission of west box. As will be seen by the numbers 
and arrows on the plan, some economy of levers in 
west box is effected by one controlling lever in that 
box being made to serve for the signals of each 
pair of bays (i.c., 13 and 14, 15 and 16, &c.). This 
is an — both in leverage and locking, because 
under no conditions would -it be safe to signal trains 
into both bays of a pair simultaneously. 


by ‘‘inner homes,” which, however, are not uniform 
either in situation or working. The six inner home 
signals for the suburban bays (1 to 6), numbered on 
the plan 231, 229, 227, 225, 223, and 221, are on sepa- 
rate brackets just outside the bays, while those on the 
east side (bays 11 to 18), numbered 4, 6, 8, 10, 22, 24, 
26, 28, are on the ends of the platforms, on the same 
posts as the starting signals to be subsequently re- 


The outer home signals are throughout supplemented | P 


se The duplicate numbers in this case refer to | duplicate 
evers in west box (see later). 


ferred to. In all these cases the inner homes ‘‘release” 
the outer homes, i.¢., the latter cannot be lowered 
unless the former are lowered. Therefore the lines 
between the two sets of signals cannot be used to 
clear Bishopsgate block sections, but the function of 
the inner homes is simply to relieve the outer homes 
by taking up some of the locking. For the bays of 
the main station (7 to 10), on the other hand, and the 
carriage sidings 9a, 10a, the inner homes, which are 
stationed on a bridge a few yards in front of the junc- 
tion of the lines A and C, do not release the outer 
homes, and the lengths of line between the two sets of 
signals can in this case be used to clear Bishopsgate 
block sections. These signals are six in number, one 
for each bay (7, 8, 9, 9a, 10a, and 10), and apply 
equally to trains off both local and through lines. The 
west suburban line, it will be remembered, has no 
running connection with the main station. 

In order to complete our survey of the signalling 
system for incoming traffic, it is necessary to refer to 
the additional precautions in operation with regard to 
the actual admission of trains into the bays. This, 
however, being an important part of the electrical 
scheme installed by Mr. Sykes, cannot be described 
fully at this stage. It is sufficient here to say that a 
small platform box, previously called N.P. box, con- 
taining one man, whose sole duty it is to observe and 
report the condition of the bays, has been supple- 
mented under the new scheme by two other small boxes 
of a similar character, and that these three are now 
known as the W.P., M.P., and E.P. boxes. The sole 
duty of the men stationed in these is to watch the 
conditions of the bays and to keep the men in the 
large boxes advised by electrical communicators as to 
whether or not they are open to receive trains. These 
electrical indicators are interlocked with the levers 
working the inner home signals, so that these—and, 
except in the case of the main station, the outer homes 
also—cannot be lowered nor the road set for an in- 
coming train unless the signalman has been advised 
that the bay into which it is booked is ready to 
receive it. At Waterloo the inner homes are worked, 
not from the main box, as at Liverpool-street, but 
from the platform boxes, and fouling bars have been 
placed in various positions in the bays, electri- 
cally connected with the signal levers, 20 that it 
is impossible for these to be drawn over if the bay be 
full, or drawn over more than half-way if the bay be 
half occupied. This is a valuable precaution against 
failure of memory or eyesight on the part of the plat- 
form signalman, but at Liverpool-street the same 
purpose has been ingeniously answered in another 
way by Mr. Sykes, whose electrical indicators in 
the platform boxes cannot be actuated to unlock 
the levers for the admission of a train unless, after 
the admission of the previous train, they have 
already been actuated twice, first to announce the de- 
— of that train, and, secondly, to announce the 
ollowing out ofits ‘‘up” engine. As more than one 
train at a time is never allowed in any of the Liver- 
pool-street bays (unlike Waterloo), the fact that these 
two operations have been performed must mean that 
the bay is quite clear. 

This carries us now straight from incoming to out- 
going traffic, and having brought our trains in safety 
rom Bishopsgate to Liverpool-street, we will now 
proceed to show how they are conducted back again 
on the outward or down journey. With regard to out- 
going signals, the first to be mentioned are the 
** starters,” which are fixed on posts at the ends of the 
comgenee It will be remembered that all the platform 

ys, except the four easternmost ones (15 to 18), can 
send out traffic to two out of the three main down 
lines. Bays 15 to 18 can only send out on to the 
**through” line B. Consequently, these have one 
starting signal, while the other bays, 1 to 14, and the 
two sidings, 9a and 10a, have each two ‘‘ starters ” 
for through and local, or local and suburban, as the 
case may be. These signals may be easily identified 
on the plan. Moreover, each of the terminal bays has 
direct connection with one of the 13 engine sidings 
(K to X), and to control movement of engines to 
these, a separate signal, distinguished by a ring on the 
arm, and shown in circular form on the plan, is pro- 
vided at each bay. Bay 10 alone has two separate 
engine siding signals (80 and 82), because it alone 
has direct connection with the turntable siding (H). 
The eight signals shown cross-shaped on the plan, one 
at each end of the eight new bays (11 to 18), are 
** follow out” or ‘‘draw forward ” signals provided 
to control engines following a train out of one bay to 
ut back at once into another bay, and to work in con- 
junction with these, discs (59, 64, &c.) are provided at 
the meeting of the terminal roads. In the case of 
suburban bays, these operations, when necessary, 
are controlled by one or other of the two starting 
signals with the assistance of a junction disc (191). 
Similarly allied with the engine-shunt signals are the 
signals placed at the engine sidings themselves, which 
direct engines to return to the bays to take out trains. 
Ateach siding there are as many of these as the siding 
serves bays, and, when necessary, owing to the length 





of the siding, the semaphore signals are supplemented 





by ground discs. Of the above-mentioned signals, those 
at bays 1 to 10, and, in case of the signals at the sid. 
ings, those admitting to these bays, are worked from 
west box, with the exception of the discs in the termina] 
sidings 9a and 10a, which, with the points connected 
with them, are worked from small ground frames ad. 
jacent, as are also the points in No. 1 bay. These 

round frames, however, are bolt-locked from west 

ox. On the east side, the whole group of signals just 
mentioned as affecting bays 11 to 18 are worked from 
east box, but, practically, even the starters on this 
side are controlled by west box, because these are “ re. 
leased” by the ‘‘advance starters ” placed just before the 
junctions of the east side terminal roads with the main 
lines, andnumbered on the plan 109/115, 110/124, 112/195, 
As the duplicate numbers imply, the control of these 
advance-starting signals is “‘slotted” between east 
and west boxes. This device, working in connection 
with others to be noticed when the mechanical and 
electrical interlocking is dealt with, gives west box 
complete control of the three stop-signals above-named, 
and when west box holds these at danger no “‘ down” 
train can as much as start from the east side to cross 
the junction on its way to Bishopsgate. Just before 
the junction of the main and suburban terminal bays, 
two other advance-starting signals are provided (113 
and 114), one for through and one for local. These 
‘*release” the main-line platform starters, and their 
chief purpose is to direct the drivers of long trains, the 
engines of which often project some way beyond the 
end of the platforms. 

After passing advance starters, or in case of trains 
leaving the suburban station after being sent out by 
the starters, the next signals encountered by out- 
going trains are the advance signals, which are placed 
at the mouth of the short tunnel leading to Bishops- 
gate station. Of these there are three, one for each 
main down line, and numbered on the plan 108, 111, 
and 130,* and 147. The control of these signals is 
slotted between west box and Bishopsgate box, the 
object being, of course, to make it impossible for a 
train to be sent on to Bishopsgate before that station 
is ready to receive it. This precaution, however, is 
even more effectively secured by Mr. Sykes’s “lock 
and block” arrangements, to be detailed later. 

To complete our survey of the signals it now only 
remains to mention the discs [94 (E) and 68 and 167 
(W)], which have been placed beyond the ‘‘stop,” but 
inside the advance signals, to control shunting opera- 
tions of horse-boxes, &c., from west to east and east 
to west. 

Having thus obtained a clear view of all the roads 
and signals in the yard, we will now enter the cabins 
and examine the interlocking frames therein. Com- 
mencing with west box, we find a cabin 70 ft. long by 
20 ft. broad, containing a 240-lever frame which is 
divided into two parallel lengths, with a working 
space, 13 ft. broad, between them. This divi- 
sion into two lengths was necessitated by exigency 
of space, but it has made the locking arrange- 
ments somewhat more complicated than in the more 
usual design of a single length of levers, of which 
a good example in a large box is the 244-lever frame 
erected by the same contractors, Messrs. McKenzie 
and Holland, for the North-Eastern Railway, at 
Newcastle. At west box, Liverpool-street, each 
length of the frame is divided into two sections, 
and each section contains 60 levers, Speaking gene- 
rally, the levers on the east side of the box control the 
signals and points for the through lines, and those on 
the west side, the local and suburban; but this 
arrangement is not uniform. The interlocking frame 
is beneath the floor of the box, between the two 
lengths, and contains two tiers of troughs, supported 
on brackets. The upper tier contains 26 troughs, and 
the lower 20. Each trough can hold five ‘‘ bridles,” 
but not many are filled to their full capacity. On the 
upper tier there are about 30 ‘‘ cross-swords,” for lock- 
ing levers in opposite lengths. 

he frame is constructed on what is known as the 
‘‘combined cam and tappet locking” principle. The 
chief points of this apparatus are : (1) The leveris carried 
up by the cam close under the floor-plate, as far from 
the lever fulcrum as ible, thus making a very 
sensitive as well as secure lock ; (2) the locking move- 
ment is performed by a ‘‘stud” on the lever working 
in an almost parabolic slot, and pressing against ridges 
in the slot at the beginning and end of its travel. 
This makes it necessary.to pull the lever quite home 
before locking takes place, and the fact of the locking 
being effected at the commencement and finish of the 
lever stroke makes it equal to ‘‘trigger” or ‘‘catch- 
handle” locking without the complication of double 
swords. Yet (3) the plunger-rod or sword has a 
movement not of the full stroke or travel of the 
| lever as in most apparatus, but of 2}in. only. Con- 
“sequently, considerably less space is required for the 
| locking gear than in any other make of machine, and 
_ yet the distance between one trough and another can 
be made greater than the travel of the sword. 
| This makes its impossible for the notches in the swords 








* Duplicate levers in west box. 
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h lock 
i e trough to interfere in any way with lock- 
oly aus, and thus the necessity for the com- 
plication of double plungers and ‘‘safety ” locking is 
altogether avoided. At east box the same system of 
locking is in use in a frame of 136 levers, which is 
housed in a cabin 65 {t. long by 11 ft. broad. The 
levers here are in one length, but, as in west box, the 
locking is in two tiers, of which the upper contains 
ten and the lower nine troughs. 

The following is an analysis of the levers in the two 


boxes : 





Objective of Lever. West Box. East Box. 
ignals : 
™ For running lines 81 36 
»» engine sidings ... 28 14 
shunting discs ... ahs 8 14 
‘*follow-out” signals ... ae 8 
Pitlten: oe co ck ee BS 27 
Lock bars 41 23 
Clearance bars re oe 3 
Bolt locks... on wie 6 
Interlocking levers between 
boxes - fea me a 4 
Spare levers ... ss = 18 6 
Shunt-back indicator to west 
box ... sda ie x ses 1 
Gong at small frame Aes 1 
240 136 


In comparing the total number of levers in the two 
Liverpool-street boxes (376), with those at Waterloo 
A” box (236), it must be remembered thatat Waterloo, 
by an arrangement of gear levers actuating simplex 
machines, provision has been made to do the work of 
144 more levers than the number actually represented. 
This brings the potential leverage of Liverpool-streetand 
Waterloo about on an equality, and leaves the ‘‘A” box 
still in its position as the site of the most complicated 
interlocking machine to be found in any one cabin on 
the world’s railways. In actual number of levers in a 
single box, the noted ‘‘ Brighton” cabin at London 
Bridge, and the North-Western’s big box at Euston, 
are both ahead of either Waterloo or Liverpool-street, 
but at the former stations not only is the gear system 
not employed, but many movements are performed by 
direct mechanical leverage, which at Waterloo and 
Livernool-street are performed by electrical devices 
introduced by Mr. Sykes. To save the labour of their 
signalmen, the Great Eastern Company has endea- 
voured at Liverpool-street to keep down the number 
of levers as far as possible, but the ‘‘ simplex ” system 
has not been introduced, as at Waterloo, because the 
fear was entertained that its greater cost for mainten- 
ance would overbalance its advantages in other respects. 

Turning now to the details of the analysis given 
above, we must first of all deduct two from the 81 
“running-line signal” levers mentioned as belonging 
to west box. These two are levers duplicated in the 
box for the convenience of the signalmen, as noted in 
naming the signals above, é.¢., in two cases two levers 
operate the same signal. 

As to the points and lockbars, every facing point in 
the yard is fitted with Griffith’s patent facing-point 
lock and detector. This appliance, which is illus- 
trated in the diagram on page 697, insures the 
accurate workin of both switches and also of the 
plunger and locking-bar securing the points. Thege 
ends are accomplished in the following way : 

The plunger bolt A, fixed between the rails, 
plunges the split stretcher-bar B, one-half of which 
is secured to each switch, the switches being secured 
— by a tie-rod in the ordinary way, which 
holds the sections of the split stretcher-bar in the 
lips formed to receive them. Should the switches 
open, the split stretcher spreads, and this, besides 
“esgrag the plunger passing through, would also 
oul the signal. slides, by causing the crank-arm C to 
move out of right angles with the _ stretcher (since 
the crank-arm is held-by pins D, D, one in each half 
of the stretcher) and move the sword G, so that the 
notches therein would not free either of the signal 
slides H, H. Thus both switches are detected by 
plunger and signal slide. 

It has sometimes occurred that the rod N working 
the facing-point lock and bar has broken, and although 
the lever in the cabin has been worked, the points have 
not been bolted or the bar actuated, owing to the failure 
of the rod N, 

To detect such a failure, the plunger A, in this 

appliance, has been elongated and a stud J riveted on 
it ; which stud, after the plunger has travelled 1}in., 
by which time it has passed through both halves of 
the stretcher, gears with the escapement lever K, 
which actuates the detector link F. 
, Onthe lockbar is fixed a slotted eye connection L, 
in which is allowed 14 in. of travel before the pin 
reaches the end of the slot, thus allowing the bar to 
work that distance before actuating the detector link 
“So that if everything is in proper order, the two 
links commence motion together. 

Should the plunger A, or the lockbar M » fail to work, 
the respective link is not actuated, and will jam, pre- 
venting the signalman working his lever, thus warning 
im of a failure in some of the connections, and even 





if he succeeds in buckling the rod N, and getting his 
facing point lock lever over, he will ser, 8 able to 
lower the signal, since the slides H, H will not be re- 
leased. 

With the old-fashioned facing point lock, consisting 
of plunger and bar, even if fitted with split stretcher- 
a, there are no means of knowing whether the rod 
connections N, O, P are intact. Thus, should the rod 
N fail, the signalman could still work his lever and 
thus release the signal, though the points were not 
bolted at all, or the bar operated. Orshould the rod O 
fail, then, although the bolt has been plunged through 
the points, there is nothing to tell of the fracture or to 
prevent the signalman unbolting and moving the 
points during the passage of the train, as the bar has 
not been operated. Again, should the rod P break, 
there is no indication of the failure, although the 
points are not bolted at all. Each of these short- 
comings of the old facing point lock has been met and 
overcome by the appliance under notice in the manner 
explained above, ' 

In short, unless the points are to gauge, set for the 
correct road, securely bolted, and the lockbar lifted 
and lowered again, no signal slide will be released 
when Griffith’s detector is applied. 

The appliance is perfectly reversible, and can be 
fitted to any points without altering the existing rod 
or wire connections, whichever side of the road they 
may be on; thus securing the greatest possible 
economy in its application. 

The three clearance bars worked from east box are 
numbered 20, 71, and 72 on the plan, and can be 
readily distinguished from lockbars by the fact that 
the words ‘‘clearance bar” are written over them. 
These clearance bars resemble lockbarsin the fact that 
the levers —— them are jnterlocked with others 
operating points, but whereas the object of a lock- 
bar is to prevent a pair of points being moved while a 
train is passing over them, the object of a clearance 
bar is to prevent a road being set while a train stand- 
ing on another road is foul of it. The six bolt-lock 
levers in west box operate the bolt-locks in the small 
ground frames, four of which are in the main station, 
one in kays 1 and 2, and the other near the turntable 
(see plan). When it is necessary to set any of the 
points worked from these ground frames, the man in 
charge pulls over a lever, which works a disc and 
sounds a gong in west box asking for the point levers 
to be unlocked. If he can, the west box signalman 
then pulls over his bolt-lock lever, replacing it again 
when the ground signalman informs him that his 
operation is‘ complete. The bolt-lock lever is, of 
course, interlocked in west box with conflicting levers, 
so that the ground frame can only be unlocked when 
this is consistent with safety, and, when once it is 
unlocked, no conflicting movements can be made in 
west box. 

Somewhat similar, but more elaborate, is the action 
of the interlocking levers which operate interlocking 
rods laid between the boxes, four from west to east and 
four others from east to west. This is an important 
part of the general scheme for securing west box 
supremacy over the junction of the east side terminal 
roads with the main lines, and works as follows: 
When east box wishes to eet the road for a train 
passing out or in on his side, he has to ask permission 
through the telephone of west box. If such permis- 
sion can be given, W.B. pulls over his proper inter- 
locking lever, which in that case will be unlocked. 
This action locks up the one of the four main junction 
points 35, 57, 214, 197 (see plan), with which E. B.’s 
proposed operation will conflict, and it also takes a 
back-lock out of the corresponding interlocking lever 
in east box. This done, E. B. can pull over His inter- 
locking lever and unlock the levers necessary tO set 
his road. This action in turn puts a back-lock on the 
interlocking lever pulled over in west box, so that this 
lever cannot be replaced, and conflicting operations 
commenced in west box, till E. B.’s operation is com- 
ower When this is so, E. B. replaces his lever, 

nishing with his interlocking lever, the back-lock in 
west box is withdrawn, that box replaces its inter- 
locking lever in turn, and is once more master of the 
situation. 

The lever operating the shunt-back indicator from 
east to west box is used by the men in the former when 
they wish to obtain the latter’s concurrence in a shunt- 
ing. operation, as of a horse-box, for instance, from 
the east suburban to the main station. The gong at 
the small frame (19) is operated from west box when 
the signalmen here wish the man in charge of this 
frame to cease his shunting operations and replace his 
levers, so that the bolt-lock lever in west box may be 
replaced and ordinary working resumed in the main 
station. 

It will be readily imagined that the amount of wire 
and rodding used in the yard for signal and point 
connections is very great, the total length of rod con- 
nections being estimated at about 10 miles, and 
of wire at about 20 miles. The guide bearings used 
are of the quite simple roller type, and none of 
the refinements of travelling rollers, hanging links, 
or ‘‘switchback” courses have been introduced, 





A novel feature, however, in connection with this 
part of the work is that 33 rods working points and 
bars from east box have been carried under the lines 
leading to the new platforms in a subway specially con- 
structed for this purpose, This is 100ft. long and 3ft. 6in. 
deep, and is divided into two sections, each 9 ft. wide, 
there being 18 rods in one secticn and 15 in the other. 
The rods are carried down into the tunnel and up again 
by shaft cranks. The whole of the extensive work 
above described has been carried out from the plans and 
under the supervision of Mr. John Wilson, M. Inst. 
C.E., chief engineer to the Great Eastern Company. 
Mr. H. L. Davis, Assoc. M. Inst. C.E., has had 
specially supervision of the signalling installation, 
and Mr. H. Wilmer, M. Inst. C.E., district engi- 
neer, of the alterations in the permanent way. As 
already stated, the interlocking: installation has been 
carried out by the well-known firm of Messrs. 
McKenzie and Holland, of Worcester, under the 
supervision of their London managers, Mr. W. 
Griffiths, Assoc. M. Inst. C.E., his gon, Mr. W. J. 
Griffiths, acting as assistant-in-charge. The special 
electrical devices, including the installation of the 
‘lock and block” system of traffic working, have 
been designed and erected by Mr. W. R. Sykes, of 
Clapham, whose work in this department is very widely 
known. This latter part of the scheme we cannot 
enter into now, 





THE BARR AND STROUD FORTRESS 
RANGE-FINDER. 

WE illustrate on ge 691 a fortress range-finder 
constructed by Messrs. Barr and Stroud, of 250, Byres- 
road, Glasgow, W., which is of the same type as the 
naval instrument described in our issues of February 14 
and 2i last. As there explained, the finder consists 
essentially of two mirrors fixed at each end of a hori- 
zontal tube standing at right angles to the line of 
sight. The image from each mirror is reflected to a 
single telescope, in the field of which one is seen super- 
imposed on the other. Exact coincidence of the 
two is secured by shifting an adjustable prism, 
the position of which is a measure of the range 
of the object. In the present instrument the stand 
bas been arranged with a special view to convenience 
and ease of operation in forts and other positions on 
land. The details of the instrument are shown in 
Figs. 1 and 2, whilst its general appearance will be 
understood by a reference to Fig. 3. From these 
views it will be power that the stand consists of a 
cast-iron pedestal carrying at its upper end a steel 
forging, and at some distance above the base a gun- 
metal collar. The steel forging forms the lower 
member of a ball bearing, the upper member of which 
consists of a steel ring carried by a tubular sleeve 
encircling the upper part of the pedestal, The sleeve 
is guided at its lower extremity by a gun-metal bush 
working upon the ring carried by the pedestal. The 
sleeve is flanged at its upper end, and to the flange a 
circular dish-shaped casting is bolted. This casting 
forms a protection for a graduated circle 18 in. in dia- 
meter, and also affords support to a worm which 
gears with a wormwheel capable of being clamped 
—through the medium of the graduated disc—to the 
steel spindle carried on the top of the pedestal. The 
dish-shaped casting is prolonged upwards in the forr 
of two brackets or cheeks connected at the top by 
a crossbar, and carrying forks identical with those 
carried by the swinging frame of the naval range- 
finder. In these forks the telescope portion of the range- 
finder rests, and in them it is capable of being rotated 
in altitude by a-worm gear carried on the cross-bar. 

The boss of the graduated disc is bored to fit the 
steel spindle carried by the pedestal, and has a groove 
or keyway fitted to a feather projecting from the 
spindle. The disc is therefore fixed azimuthally when 
the pedestal is bolted down to the foundation upon 
which it stands. The spindle is free to rotate in the 
pedestal casting for adjustment of the graduations of 
the graduated disc into conformity with the azimuth 
scales of the guns, and when this adjustment has heen 
made, the spindle will be fixed to the esta]. The 
outer surface of the boss of the graduated disc is made 
conical, and fits into a conical recess in the wormwheel, 
into which it may be clamped by a screw provided 
with a handwheel. A friction clutch is thus consti- 
tuted, which can be tightened or slackened at will. 
When the clutch is loose, the wormwheel is free to 
rotate about the pedestal, and thus the telescope may 
be freely and quickly turned in azimuth. When the 
clutch is clamped, a slow motion can be communicated 
to the instrument by means of the azimuth worm gear, 
which is, for that purpose, provided with a handwheel 
conveniently ee for being operated by the range- 
taker’s left hand. The section (Fig. 1) shows the 


wormshaft as if it passed radially inwards from the 
left-hand side of the bracket casting, but it really 
passes in at about 45 deg,, which angle carries it to 
the far side of the wormwheel, and also presents the 
handwheel in a very convenient attitude to the opera- 
sleeve carries a bracket from which 





tor. The — 
a seat—adjustable in height—is supported. 
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operator, sitting on the seat, has his feet upon the 
base of the pedestal, and can then turn himself and the 
instrument freely in azimuth if the clutch is loose, but 
when the clutch is tightened, the instrument and 
operator are moved together by the rotation of the 
azimuth worm gear. The clutch, however, may 
be only partially tightened, so that the operator 
can move the instrument rapidly round in azimuth 
and also adjust it more finely and move it slowly 
by aid of the worm gear to follow the motions of 
the enemy. The object of providing the range-taker 
with a seat instead of designing the range-finder for 
use from a standing posture, is twofold : 1. The atti- 
tude is found a more comfortable one for the range- 
taker, especially when long on duty, and conduces to 
more accurate work. 2. The height of the instrument 
is reduced thereby, and therefore the protection—if 
any is provided—may be more conveniently and effec- 
tively arranged. 

The index of the azimuth circle is fixed to the far 
side of the dish-shaped casting, so that the azimuth 
can be read by a separate observer, and when neces- 
rary for identification of the object, communicated 
by bim to the gunners without disturbing the range- 
taker in his operations. This will be very convenient 
for such purposes as locating the site of submarine 
mines as indicated by the boat from which the mine 
is being laid, as well as for locating an enemy’s ship 
for gun or mine firing. 


Tests of Barr and Stroud’s Rang - Finders. 
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* The accuracy asked for by the British Admiralty in their ad- 
vertisement for range-finders for the Navy was 3 per cent. at 3000 
yards, 


The instrument, as is well known, is very rapid in 
its operation. The distance of an object can be deter- 
mined in from 8 to 12 seconds from the time that the 
range-taker reaches the iastrument, i.e, the opera- 
tions, turning the instrument in azimuth, finding the 
object in the telescope, eifecting coincidence of the 
images and reading the scale, can all be effected in, 
say, 10 seconds, and the range-taker can then in 8 to 
10 seconds more find the range of a second object, and 
soon, The naval range-finder is found in many cases 
not to require the slightest adjustment during many 
months of use at sea, though exposed to all weathers 
and constantly being placed on its stand and removed 
from it again to its box. In fortress work, when the 


telescope portion ne2d not be removed from its stand, 
there should be no danger of accidents which might 
cause derangement, and the instrument is so con- 
structed that, ee 4 

in its indications wit 


actual damage, ib does not vary 
changes of temperature or other 











causes. It can, however, be tested by an observation 
on the moon, on a star, or upon any object at a known 
distance, and if found wrong, it can be very easily put 
into correct adjustment by means of the adjusting 
heads provided for the purpose. These heads are pro- 
tected by a cover, so as not to be liable to accidental 
movement. The accuracy of the finder is well shown 
by the figures in the previous column, giving the mean 
errors observed in five different instruments, the 
readings being taken on shore. 





GOSLING’S FORCED-DRAUGHT 
APPARATUS. 

Tue use of forced draught in steam boilers is rapidly 
spreading, both at sea and on land, Its success is 
largely due to a desire to use cheapfuel. The calorific 
value of small and refuse coal is not very greatly below 
that of the better kinds, but it burns so sluggishly 
with natural draught that to use it under economic 
conditions it is necessary to provide special boilers 
with enormous firegrates. At sea this is, of course, 
impossible, while on land the boiler-owner does not 
always foresee what kind of fuel will be available, 
or he has not the necessary space to enable him 
to adopt the kind of boiler for the fuel he desires to 
burn. The use of a moderate amount of forced 
draught, however, puts him in a position to use cheap 
fuel at the slight extra cost'required for steam jets or 
for an engine to drive the fan. By the aid of com- 
pressed air he can urge the combustion of poor fuel to 
an extent sufficient to insure his boiler supplying its 
proper amount of steam. 

Further, forced draught, like charity, will cover a 
multitude of faults in design, and will compensate for 
the effect of unfavourable circumstances which cannot 
be removed. Ita boiler be badly set, with ill-designed 
flues, or with a chimney too small, a little forced 
draught will have the happiest effect on it, keeping 
steam and preventing smoke. Again, if the demands 
of a manufactory have outgrown the capacity of the 
boilers, with the result that the stokers have to force 
the fires, and turn out volumes of smoke, the trouble 
may often be got over, if not too serious, by aid of 
forced draught. In all large towns there are many 
works which are greatly in need of more boiler power, 
but which cannot obtain it on account of want of space, 
and of the enormous expense of building new flues and 
chimneys. The stokers live a dog’s life between the 
foreman crying out for steam, and the sanitary in- 
spector watching the chimney top; and it is only by 
artificially aiding the draught that their troubles can 
be avoided. 

Forced draught is no new thing, and is at work in 
thousands of boilers. The means of producing it are 
varied and numerous, the latest method brought to 
our notice being that brought out by Mr. Robert 
Gosling, and put on the market by the Improved 
Patent Forced Draught Furnace Syndicate, Limited, 
of 52, Queen Victoria-street, London. It is shown in 
the engraving above, and a very few words of ex- 

lanation will make it clear. Steam taken from the 

iler itself is delivered through four small nozzles into 
induction tubes entering the closed ashpit. These tubes 
are perforated with very numerous holes, through 
which the air finds its way to the under side of 
the bars in minute streams, in which the air and 








steam are perfectly mixed. A part also can be admitted 








into a cavity in the bridge, thence to meet the gases as 
they enter the combustion chamber. The inventor 
claims that the perfectly even distribution of the air 
all through the ashpit prevents local eddies and the 
burning of the fire into holes. Without going to the 
length of entirely endorsing his views, we can testify 
that the system works extremely well, and that in 
the cases we have seen, it has entirely changed the 
condition of affairs in the stokehold. Boilers that 
were quite unable to meet the demands upon them, 
even with the best coal, are now working easily and 
well with a mixture of small coal and coke dust, while 
the firebars, which formerly gave great trouble, now 
stand almost indefinitely, in consequence of the cooling 
action of the steam in the jets. The result is a saving in 
all points, since not only is the coal less expensive, but 
being burned under better conditions a larger per- 
centage of its evaporative power is rendered useful. 
The pressure in the ashpit is not excessive, correspond- 
ing more nearly to what in the Navy is called ‘ as- 
sisted draught” than forced draught, and the com- 
bustion is not so severe as to be a menace to the 
durability of the plates. Already a considerable 
number of boilers have been fitted with Gosling appa- 
ratus, many of them being at coal pits, where they are 
using the rest kind of fuel which has scarcely any 
marketable value at all. 





FISKE’S HELM INDICATOR AND 
STEERING TELEGRAPH. 

To erect engine-room telegraphs, steering tele- 
graphs, and the like, on board ship, is very often a 
most difficult operation. It is always considered 
necessary that connection between the transmitter and 
the receiver shall be positive, that it shall be made 
by shafts and wheels. To find a fair lead for these 
is often almost impossible, owing to the presence 
of pipes and machinery in the direct line they should 
naturally follow, and hence indirect courses have to 
be adopted. Many attempts have been made to use 
electricity as the medium of transmission, but 
generally they have not inspired confidence. Lately, 
however, Lieutenant B. A. Fiske, of the United 
States Navy, has devised a series of electrical 
instruments for use on shipboard, and has attained 
very great success with them in an extended series of 
trials in the war vessels of his own country. Among 
these are a helm indicator and a steering telegraph, 
both of which were described by him in a paper on 
‘Electricity in Naval Life,” read by him before the 
United States Naval Institute. These two instru- 
ments we now propose to describe by aid of the en- 
gravings on the opposite page. : 

The helm indicator is illustrated in Figs. 1 to 6, its 
object being to show on dials placed in various parts 
of the ship the exact position of the helm at all times. 
The principle of action is shown in Fig. 1, and is quite 
simple. A sliding contact, mmacen to the rudder- 
post, moves over a wire, like the wire of a “meter 
bridge,” connected to a source of electric energy, such 
as a primary or secondary battery, or adynamo. In the 
figure this wire ab is shown coupled to the electric 
light leads of the ship, with a resistance interposed 
to bring the current down to 2 amperes. The middle 
of the resistance wire cis coupled to a main runnin 
through the ship, while the moving contact is couple 
toa second main. Joined in parallel to these two 
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same potential, and there is no electric pressure 
to move the pointers of the indicators (Figs. 1 
and 6) from the zero position. When the helm is put 
over the other way, and the contact d goes to the right 
of c, the current in e and / is reversed, and the indi- 
cators moveover to the other side. Assuming that there 
is a constant difference of potential between a and b, 
there will be a certain definite current flowing through 
each indicator for every position of the contact d, and 
for every degree of helm either way the indices will 
point to a corresponding spot on the scale. 

The resistance wire ordinarily used is the same 
as that employed in the Fiske range-finder, an alloy 
of 70 parts of copper with 30 parts of nickel. It 
is No. 22 gauge, and has a resistance of about 4 ohm 
per foot. It is laid in an arc, of which the centre is 
the rudder-post, and the radius usually about 22 in. 

The method of carrying the resistance wire is shown 
in Figs. 2 to5. The wire a b is laid in a groove in an 
are of wood (Fig. 2), and over it there moves a slider 
d (Figs. 3, 4, and 5). The arc of wood is placed on a 
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curved baseplate of metal, and is covered with a 
similar piece of metal. The main fis joined to the 
centre terminal in Fig. 2, and thence to the central 
point c ; the main ¢ is coupled to the slider (Figs. 3 
and 5). To the rudder-post is fixed an arm (Fig. 5) 
which carries a shoe sliding on the upper cover as 
shown in Fig. 5, On the underside of this shoe is a 
finger carrying the insulated contact d which presses 
on the wire in the groove. 

Fig. 6 shows the galvanometer which is used as an 
indicator, and which is similar to that used in the 
Fiske range-finder. The current passes through a 
light coil of wire in the form of a bobbin pivoted 
between the poles of a permanent magnet. This coil 
is normally held in a position of rest with its index 
in the middle of the scale by two spiral or volute 
springs, one at each end of the axis. When a current 
passes through the coil it tends to turn the coil in one 
direction dependent on the direction of current, until 
it takes a position in which the force of the springs 
just balances the magnetic force between the magnet 
and the current. The galvanometer is inclosed in a 
massive cast-iron case, and is securely sealed against 
the entrance of.sea water ; its resistance is about 
60 ohms. R R are two German silver resistances, by 
which its sensitiveness can be adjusted. L is an incan- 
descent lamp by which the dial is illuminated from 
behind, the lamp terminals being shown at the side 
with a resistance between them to reduce the voltage 
to suit the lamp. 

The helm pe was given a year’s test in service 
on board the armoured cruiser New York. It has 
since been installed on board the battleships Indiana 
and Massachusetts, with five indicators in each ship, 
and has passed the year’s test successfully. It is now 
being installed in the Texas, and is to be installed in 
the Brooklyn. 

It would have been more in order to have described 
the steering telegraph before the helm indicator, since 
the order must precede the response. Both operate 
on the same principle, but the mechanism of the helm 
indicator is rather the more simple of the two, and 
hence it was fitting to deal with it first. The steering 
telegraph enables the officer of the watch to movea 
finger over a dial in front of the quartermaster, just as 
the present mechanical telegraphs do, but it further en- 
ables several such dials to be used and placed not only at 
the steering positions above and below the protective 
deck, but also in the conning-tower and the captain’s 
cabin, if desired. Fig. 7 illustrates the principle of the 
apparatus, A resistance wire ab has a current of 2 
amperes constantly flowing through it in consequence 
of being coupled to the electric light mains through a 
resistance. The wire a} can be joined at two points 
to the indicator mains at the right of the figure. One 
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of these points c, is fixed, and the other dis movable. 
When these two are far apart there is a large dif- 
ference of potential between the mains, and as dap- 
proaches c this difference decreases, until it becomes 
zero, just as described in relation to the helm indi- 
cator. 

Three transmitters are shown in the engraving, but 
naturally only one must be used at a time, and 
to insure this the apparatus is so constructed that the 
contact d breaks contact with the wire when it comes 
opposite c. Fig. 8 shows the apparatus somewhat 
diagrammatically. The resistance wire is wound in a 
spiral groove on the circumference of a cylinder of 
insulating material; the two ends of the wire are 
connected to flat springs g, i coupled to the binding 
posts. The permanent contact c is connected by a 
short pin to a metal ring placed at one end of the 
cylinder, and running in contact with the spring 4. 
At the point where the permanent contact c is con- 
nected to the wire, the groove in the cylinder is cut 
down deep into the cylinder, so that the contact 
cannot touch it. The contact d is mounted on a nut 
working on a screw moved by a handwheel, which is 
also geared to the cylinder. As this wheel is turned, 
the cylinder, with the resistance wire, is rotated, and 
the contact moved along it. 

Beside each transmitter is a receiver, so that the 
officer can see the effect of his signal. He turns his 
handle until the receiver in front of him points to the 
angle of helm desired, and he then knows that the 
same indication is given to the quartermaster. The 
receivers are practically the same as those already 
described. 

The steering telegraph was given a year’s test in sea 
service on board the U.S.S. New York, and the test 
having been passed successfully, the apparatus has 
since been installed in the U.S. battleships Indiana 
and Massachusetts. It is now being installed in the 
Texas, and is to be installed in the Brooklyn. 


CYCLE-MAKING MACHINERY. 

Tur National Cycle Show, which opens to-day at 
the Crystal Palace, promises to be an even more exten- 
sive exhibition than that recently held at the Agri- 
cultural Hall. One of the most important exhibits 
will be that contributed conjointly by the Pratt and 
Whitney Company, the well-known machine-tool 
makers, of Hartford, Connecticut, and Messrs. Buck 
and Hickman, of the Whitechapel-road, E. It con- 
sists of a number of machine tools, especially designed 
for cycle making, by the American firm, and made by 
them at their New England works; the English firm 
being the representative for the sale of them in this 
country. 

On page 699, in Figs. 1 to 4, we give engravings 
of four of these machine tools which may be taken 
as typical illustrations of American ingenuity in a 
field in which Americans, especially New Englanders, 
have always been pre-eminent. At the Crystal Palace 
exhibit these, and several other machines made by the 
same firm, are shown in operation, producing actual 
parts of cycles. We shall give further engravings in 
future issues of ENGINEERING, and for the present will 
describe briefly the machines now illustrated, reserving 
a detailed description to go with the succeeding illus- 
trations. 

Fig. 1 is a bicycle-hub forming and drilling machine, 
or, as it is designated by the makers, a first operation 
hub machine. It will form and drill bicycle hubs from 
the bar or rod, having a hollow spindle through which 
the stock is fed up. The head is powerfully geared, 
and the spindle bearings are large, having Babbitt- 
lined boxes, The rod is held when being operated 
upon by a spring collet which is worked by a spider 
wheel at the end by means of a rack and pinion. The 
forming fixture holding the tools has a feed motion by 
means of right and left screw, driven by worm and 
worm gear, and provided with an adjustable automatic 
stop. Especial attention has been given to obtain 
rigidity in this part. The cutters are of the circular 
form. To drill the hole through the hub a twist drill 
is used. This contains some interesting features, 
which will be described in a subsequent notice. It is 
fed up by a slide, as shown, by means of rack and 
pinion, and is operated by worm and worm gear, 
which has adjustable automatic knock-off. The capa- 
city of the machine is 80 rear hubs or 100 front hubs 
per day of 10 hours. One man can attend two of these 
machines. 

Fig. 2 shows a second operation hub machine, which 
takes up the work where it is left off in the first 
operation machine. It has a turret head, as will be 
seen, which can carry eight tools. Two holdings are 
required to complete the work upon the hub. The 
operations consist of truing up the hub that has been 
drilled in the first operation machine, counter-boring, 
reaming, turning the thread end to exact diameter, 
and then threading ; 100 rear hubs or 150 front hubs 
ean be finished in 10 hours. 

The next machine we illustrate (Fig. 3) is an adjust- 
able multiple-spindle hub-drilling machine. It is for 





drilling spokeholes in bicycle hubs, and by an in- 








genious — of universal joints in the drill 
spindles, the holes drilled can be arrranged in any 
position. A jig may be used for holding the work. 
Fig. 4 shows a hub-finishing machine, which is de- 
signed to take a very fine finishing cut, or ‘‘ shaving 
cut.” 

There are many points in these ingenious machines 
which are of interest beyond the field of cycle making, 
and they are worthy of the best attention of English 
machine tool makers. At the time of writing we have 
not seen them in operation, the installation not being 
complete on the occasion of our visit. As stated, we 
shall revert to the subject in succeeding issues, when 
weshall give further illustrations, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Ono Thursday forenoon a 
large amount of business was done in the pig-iron warrant 
market, but there was a reaction in prices on realisation. 
About 40,000 tons of iron were dealt in, and the decline in 
price was from 14d. to 2d. all round. In the afternoon 
the market was firm, and although not closing at the best 
of last prices, there was a rally from those of the forenoon. 
Some 25,000 tons changed hands, and on the day prices 
were from 1d. to _ down. The settlement prices at 
the close were as follow: Scotch iron, 48s. 8d. per ton; 
Cleveland, 40s. 9d.; Cumberland and Middlesbrough 
hematite, 503. 104d. and 483. 104d. per ton respectively. 
Business was quiet on Friday forenoon, when some 
25,000 tons of iron were dealt in. The feature 
of the market was the demand for east coast hema- 
tite iron, owing to the damping down of some of the 
furnaces there through a want of ore. Scotch and Cleve- 
land iron both declined in price 1d. per ton, About 
30,000 tons of iron changed hands. On the day easb 
coast hematite iron lost 24d., and Cleveland 4d., but 
other sorts were unchanged. The settlement prices were, 
respectively. 483. 9d., 40s. 9d., 503. 104d., and 493. 14d. 

er ton. The market was quiet and rather easier on 

onday forenoon, when there was a turnover of about 
30,000 tons. Middlesbrough hematite iron fell in price 
1}d. per ton, and all other sorts 1d. The tone continued 
dull in the afternoon, and the close showed further slight 
losses. About 20,000 tons of iron were dealt in, and the 
respective settlement prices were 48s. 74d., 403. 74d., 
50s. 74d., and 483, 104d. per ton. Quietness was again 
the rule on Tuesday forenoon, and the tone was sluggish. 
The turnover was only about 15,000 tons, and prices dropped 
in three cases from 4d. to 14d. per ton. There was almost 
a complete recovery in the afternoon, when a greater 
volume of business was done, Hematite irons were un- 
changed in price, and other sorts dropped 4d. per ton. 
Some 30,000 tons of iron changed hands, and the respec- 
tive closing settlement prices were 48s. 74d., 403. 6d., 
503. 74d., and 48s, 104d. per ton. About 25,000 tons of 
iron changed hands this forenoon at advancing prices, 
and in the afternoon the turnover was about 30,000 
tons, while the closing settlement prices were 48s. 74d., 
40s. 74d., 503, 9d., and 49s. per ton respectively. The 
following are the current quotations for some No. 1 
special brands of makers’ iron: Clyde, Summerlee, and 
Calder 51s. 6d.; Gartsherrie, 53s.; Coltness, 54s.—the 
foregoing all shipped at Glasgow; Glengarnock (shipped 
at Ardrossan), 51s. 6d.; Shotts (shipped at Leith), 53s.; 
Carron (shipped at Grangemouth), 52s. 9d. per ton; 
There are still 77 blast-furnaces in actual operation in 
Scotland, as compared with 76 at the same time last 
year. Thestock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 363,299 tons, thus showing 
no change for the past week. 


Finished Iron and Steel.—There is still a considerable 
amount of activity in the output of finished iron and 
steel. Jor delivery in the early months of the new year 
less money is being accepted than the prices recently 
asked and at which contracts were made. 


Sulphate of Ammonia.—This commodity is in dull de- 
mand. Last Thursday the nominal price was about 
71. 118, 3d. per ton, and yesterday holders were not un- 
willing to accept 7/. 10s, The latest report as to ship- 
ments states that up to date—last Wednesday—100,043 
tons had been exported this year, as compared with 
86,197 tons in the corresponding portion of last year, 
giving an increase of 13,846 tons. 


Glasgow Copper Market.—No business was done in 
copper, either forenoon or afternoon, last Thursday. 
The price went 1s. 3d. per ton firmer in the forenoon, 
while in the afternoon there was a fall of 3s. 9d. from 
Wednesday’s prices. Friday’s report was the same, with 
the exception that in the forenoon prices remained un- 
changed, and were ls. 3d. per ton easier in the afternoon. 
Monday’s markets were both idle. In the forenoon the 
price was ls. 3d. per ton easier, and in the afternoon 
3s. 9d. firmer, in sympathy with London prices. The 
sales on Tuesday were very small; and the closing price 
was 49/. cash per ton. Very Jittle business was done to- 
day, and prices were again lower. 


Electrically-Controlled Clocks in Glasgow.—For the 
Corporation of Glasgow there have been installed within 
the city, by Professor Becker, of the Observatory, nine 
wall clocks, which are all controlled electrically, and 
under his supervision, the time being that of Greenwich. 
If these give satisfaction, others will by-and by be in- 
stalled at other parts of the city. 


Electric Lighting in Edinburgh.—Professor A. B. W. 
Kennedy has just supplied the Corporation of Edinburgh 
with his half-yearly report on the condition of the electric 


it is thought desirable to go in for a very considerable 
extension of the cmereting apes Not unlikely the first 
additional expenditure wi something like 15,000/, 

New Railway for Glasgow Suburbs.—A new branch 
railway, which has been in course of construction for fully 
three years in the East-end of Glasgow and suburbs, is 
expected to be opened this month. It is a continuation 
of the Central Underground Railway, branching off at 
Bridgeton and running outside the city to Carungle, and 
eventually to Newton to connect with the Hallside 
works of the Steel Company of Scotland. Dumbarton 
and other shipbuilding seats will thus be in immediate 
communication with the steel works. 


The Glasgow Subway: The Opening Delayed.—The 
opening of the Glasgow Subway, which was to have taken 
lace yesterday, has been postponed for a week or two, 
me signals have yet to be fitted up on the line, and the 
electric lighting of the cars is not completed. Another 
Board of Trade inspection will bs necessary to see that 
these minor matters are in order. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
A Seasonable Compliment.—During the precedings con- 
nected with a dinner given by Mr. Alexander Wilson 
to the employés of Messrs. Charles Cammell and Oo., 
Limited, in celebration of his election to the position of 
Master Cutler, a word in season was uttered by Mr. 
F. W. Wells, of the Admiralty. He remarked that suffi- 
cient credit was not given to large manufacturing con- 
cerns for the help that they afforded to locomotive 
mining, civil, electric, and marine engineers and nav 
architects. In the course of the evening it was stated 
that the firm’s workmen and their families would of 
themselves form a community of 50,000 people, and that 
in the course of half ‘a century the concern had grown 
until it covered an area of 143 acres, leaving out of con- 
sideration the numerous iron ore mines, blast-furnaces, 
limestone quarries, and collieries owned by the firm. 


The Hull Dock Extension Scheme.—The people of Hull 
are watching with extreme interest the action of the share- 
holders of the Hull and Barnsley Railway Company. The 
meeting held last week in London to consider the scheme 
of dock extension and other works, for which 300,000/. is 
required, was unanimous in its favour. The work will 
take up a considerable time, and in a circular issued by 
the chairman on the subject, he states that not more than 
from one-third to one-half the new capital will be required 
during 1897. The chairman, in pressing the scheme upon 
the shareholders, remarked that unless the work was 
carried out, they could not look for that progressive de- 
velopment and increased traffic that had taken place dur- 
ing the past two years. 


A Crisis at Wharncliffe Silkstone.—The whole of the 
miners employed at the Wharncliffe Silkstone oe 
1200 in number, have given in their notices to cease work, 
the directors of the colliery having adhered to their 
decision not to reopen the Kast Parkgate pit, which they 
state they cannot work at a profit under existing circum- 
stances. In consequence of the action taken by the miners, 
the company have given notice to the daymen and top- 
men employed at the colliery to leave their service. 
Unless a compromise or settlement is arrived at, the col- 
liery will be set down next Tuesday, and 1600 men and 
boys will be thrown idle. The concern has been work- 
ing of late six days a week, and the loss to the district 
will be a very serious one. The company state that they 
are guided in their decision to close the East Parkgate 
pit by nothing but strict business principles, but the 
miners hold the opinion that the stoppage is part of a 
deliberate plan on the part of the company to weaken 
their position. Hopes of a satisfactory termination of 
the dispute are entertained by none but the most san- 
guine. 

Agitation among the Hull Dockers.—The dockers’ dis- 
pute at Hull is assuming a more threatening aspect. The 
men demand (1) abolition of preference of employment; 
(2) gangs to be brought up to their proper strength ; (3) 
rearrangement of working shifts; (4) work, as far as 
practicable, to cease at six o’clock on Saturday night 
until 6 a.m, on Monday, except in case of perishables ; 
special arrangements to be made for cattle. Something 
like a deadlock has arisen in consequence of Messrs. C, 
H. and A. Wileon having refused to meet the officials of 
the Dockers’ Union, while at the same time expressing 
an anxiety to learn the nature of the men’s demands. 


The Sheffield Corporation Tramways.—The receipts on 
the Sheffield Corporation oe are still advancing. 
Ever since the tramways were taken over by the corpo- 
ration there has been a decided advance, and last week 
8191. 1s. was taken, as against 707/. 18s, 9d. in the corre- 
sponding week of 1895, when the concern was in the 
hands of a private ee The improvement on the 
week amounts to 111/. 2s. 3d. 


Iron, Steel, and Fuel.—Work is plentiful in every de- 
partment of industry. In the Leeds district the improve 
ment in engineering that set in with the opening of the 
present year continues. Ordinary work, as well as hy- 
draulic and electrical engineering, is plentiful, and manu- 
facturers of textile machinery report steady progress. > 
railway material there is much activity, the majority 0 
the firms that cater for springs, wheels, tyres, and = 
being well booked forward. The work required for the 
Manchester, Sheffield, and Lincolnshire Railway wer 
pany’s London extension will keep many houses busi ly 
employed for months, and, with the railway developmen! 
promised, will bring about something like a “boom” 10 
this department of industry. The demand for mariné 





lighting station and mains of that city ; and it seems that 


‘ the demand for electric light has increased so rapidly that 





engineering work is not so brisk as formerly, and the — 
decline in freights will cause further depression. The firms 
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that cater for this class of work are, however, well booked 
forward. Hematites are firm, as much as 59s. and 60s. 
being asked in this district for west coast qualities. 
Common forge iron realises from 41s. per ton in the 
district ; Bessemer billets, of special carbons, are quoted 
at 5l. 128. 6d. to 6. ; bar iron realises from 5/. 10s. to 6/. ; 
Siemens-Martin acid steel 7/. 10s, per ton for average 
qualities. Crucible steel finds a ready outlet both at home 
and abroad, and the output of Bessemer material is as 
large as ever. The coal trade is very active, the severe 
weather having caused householders to lay in stocks in 
anticipation of a rise in values, which cannot be long 
delayed. Coke has further improved its position, but 
coal is quoted at the following rates: Best Silkstones, 
8s, 6d. to 93. 6d. per ton; Barnsley house coal, 83. to 9s. ; 
steam coal, 7s. to 7s. 6d.; manufacturers’ sorts from 
4s. 6d. to 63. 6d. ; smudge, from 1s. 6d. upwards. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a small attendance on ’Change, but the market was cheer- 
ful in tone, and a g deal of business was done. Sales 
were recorded at 40s. 9d. for early f.o.b. delivery of No. 3 
.m.b, Cleveland pig iron, and that price was generall 
quoted, though some buyers, perhaps, secured sma. 
lots at rather less. For delivery over the first three 
months of 1897, 41s. 6d. was paid for No. 3, and up to 
the end of June as high as 42s. 6d. was named. The 
commoner qualities of pig iron were reported very scarce. 
No. 4 foundry was quoted 40s., grey forge 393., and white 
38s,—all for early delivery. Middlesbrough warrants 
were steady throughout the day at 40s. 64d. cash buyers, 
East coast heenatiie pig iron was firm, and some producers 
stated that unless — ~ fair supplies of Spanish ore 
very shortly they would have to damp down. For early 
delivery of Nos, 1, 2, and 3 about 493, 6d. was the price. 
Rubio ore was quoted 153. ex-ship Tees, and was difficult 
to obtain, The scarcity has been brought about by 
shipowners withdrawing vessels from the Bilbao trade 
and sending them to places where better freights were 
obtainable. It is said that some firms have contem- 
plated changing from hematite on to Cleveland, but 
such is hardly likely to take place, for Cleveland iron- 
stone is by no means plentiful. Nearly all the pig iron 
producers in the district are well sold ahead. To-day 
there was very little change in the state of the market, 
and, in fact, quotations for makers’ iron were not altered 
at all. Middlesbrough warrants fluctuated a little, and 
finally closed 40s. 74d. cash buyers. 


November Shipments.—The Customs returns issued at 
Middlesbrough of the exports of iron and steel from the 
Tees during November show remarkable trade activity. 
So far as pig iron is concerned, they are a record for the 
eleventh month of the year. The total clearances of pig 
iron reached 116,485 tons, of which Scotland took 42,401 
tons, Germany 20,967 tons, and Holland 18,845 tons. 
There were also 7914 tons shipped from Skinningrove. 
Shipments of manufactured iron amounted to 15,365 tons, 
India being the largest customer with 3879 tons. Steel 
shipments reached 58,715 tons, of which 11,451 tons were 
sent to Cape Colony, 10,296 tons to India, and 5039 tons 
to Denmark. 

Manufactured Iron and Steel.— Prices for manufactured 
iron and steel are slow to advance, but in every depart- 
ment there is considerable activity, and producers of some 
classes of material are 8> well situated that they cannot 
undertake orders except for delivery a few months ahead. 
Common iron bars are quoted 51. 5s.; best bars, 57. 15z.; 
iron ship-plates, 51. 53.; steel ship-plates, 51. 10s. to 
bl. 128. 6d.; steel boiler-plates, 6/. 10s.; iron ship-angles, 
51, 28. 6d.; and steel ship-angles, 5/. 7s. 6d.—all less the 
customary 24 per cent. discount for cash. Heavy sec- 
tions of steel rails are quoted 4/. 10s. to 4/. 123. 6d. net 
at works. The certificate of the accountant to the Board of 
Conciliation and Arbitration for the manufactured Iron 
and Steel Trade of the North of England gives the average 
net selling price for the two months ending October 31 
last as 47, 17s. 8d., against 47. 17s. 1d. for the previous 
two months, so that in accordance with the sliding scale 
arrangement there will be an advance of 3d. per ton on 
puddling and 2 per cent, on all forge and mill wages, to 
take effect from the 30th ult. 


Dorman, Long, and Co., Limited.—The annual report 
of the directors of Messrs. Dorman, Long, and Co., of 
the Britannia and West Marsh Iron and Steel Works, 
Middlesbrough, has been issued as follows: The gross 
profit for the year ending September 30, 1896, is 
34,7137. 188., and the balance from last year 2708. 14s., 
which the directors propose should be applied as follows : 
Interest on debentures, 8500/. ; dividend of 4s. per share, 
14,0000. ; directors’ fees, 1200/.; depreciation, 10,0002. ; 

ce carried forward, 37227. 7s. In submitting the 
above accounts the directors are pleased to be able to 
recommend the —_ of a dividend of 4 per cent. 
The principal out a@y on capital account shown in the 

ice-sheet has consisted in the erection of the new 
steel furnace referred to in their last report, additional 
machinery, and the further application of electricity in 
the engineering department, and the extension of the 
London yard, rendered necessary by the extension of the 
business there. The works are fully occupied at rather 
better prices, and generally the prospects are brighter 
than they have been far some years past, 





Doman Coat Mintnc.—The production of coal in the 
ortmund district in the third quarter of this year was 
11,605,016 tons. This total showed an increase of 


of = tons as compared with the corresponding quarter 





MISCELLANEA. 


WE understand that Professor Alex. B. W. Kennedy 
has been appointed joint engineer (in succession to the 
late Mr. Greathead), with Mr. W. R. Galbraith, to the 
Waterloo and City Railway. 


Herr Schichau, of Elbing, is building four torpedo-boat 
destroyers for the Chinese Government. They are to 
have engines of 6000 indicated horse-power, and a speed 
of 32 knots. According to the contract, they are to be 
delivered within 13 months, 


The Thames Conservancy are taking steps to further 
regulate the floods in the Thames Valley. At Tedding- 
ton a relief channel 80 ft. is to be cut, which will come 
into operation when the water rises above head-water 
level. At Staines a tumbling bay is to be formed through 
the Hook, which is a very sharp bend, greatly obstructing 
the passage of flood water down stream. In addition to 
the above, a em deal of dredging is to be done between 
Staines and Oxford. 


We understand that Messrs, Victor Coates and Co., 
Limited, of Belfast, have received the order for a triple- 
expansion vertical engine for the Belfast Ropework Com- 
pany, Limited. The engine will have cylinders 24 in., 
38 in., and 60 in. in diameter by 54 in. stroke, The 
boiler pressure will be 180 lb, Yd square inch, and the indi- 
cated horse-power 2000, he engines are being con- 
structed under the supervision of Mr. W. D. Ferguson, 
consulting engineer, Belfast. 


The Argentine armoured torpedo-boat destroyer 
Misiones left Gravesend on Saturday last, November 28, 
for Buenos Ayres. The speed of this boat on her official 
trial was 27.06 knots, carrying a load of 35 tons during a 
run of three hours. Messrs. Yarrow and Co. have built 
four torpedo-boat destroyers for the Argentine Govern- 
ment within 12 months. The consumption of coal in 
these boats was from 2 lb, to 2} 1b. per indicated horse- 
power per hour. 


From the returns for the North Sea-Baltic Canal, it 
— that during the past year some 7531 steamers, of 
which 642 belong to regular lines, have traversed this 
waterway. At the same time 266 German naval ships 
and two warships belonging to other countries have made 
the passage. Some 9303 sailing vessels have also made 
use of the canal, 8477 of which were German. Of the 
steamers, 164 were English, 547 Danish, 63 Dutch, 30 
Norwegian, 174 Swedish, 56 Russian, and 83 Belgian. Of 
the sailing ships, 20 were English, 265 Danish, 2 French, 
318 Dutch, 30 Norwegian, 162 Swedish, and 28 Russian. 
The receipts were only 897,451 marks (about 45,800/.), so 
that there was a large loss to be made good by the Impe- 
rial Treasury. 

The American press agencies have asserted that the 
winner Of the Brighton motor car race was the 
American-built Duryea carriage. It is quite true that 
two of these cars started, but when they arrived we 
are unable to say, as their names are not included 
in the list of the first 13 cars. As is well known, the 
two first places were occupied by the Bollés tandem 
motor tricycles, one of which averaged a speed of about 
20? miles for the whole distance. As yet cars of English 
design have nop accomplished much, but practically 
motor car construction is only being started here, whilst 
our French and American competitors have been at it 
for months or years. 


On Monday evening, November 23, Lieutenant R. L. 
Bullock delivered a very interesting and essentially 
practical lecture at the Yorkshire College, Leeds, to the 
members of the College Engineering Society. Mr. Henry 
McLaren, president of the society, occupied the chair, and 
there was a be good attendance of members. The 
lecturer explained that his object was to demonstrate the 
ordinary means of taking care of mechanical instruments 
and preserving them in adjustment, together with the 
best means of repairing damaged apparatus. He illus- 
trated his lecture by producing various instruments made 
by himself, and dealt in turn with steam and other 
pressure gauges; thermometers, &c.; barometers, mer- 
curial and aneroid, with hints from some of the older 
types; tapes, chains, &c., levels, dials, and surveying 
instruments in general, explaining how to use, clean, and 

reserve them. The next lecture will be on ‘‘ Naval 

anceuvres,” by Professor Barr, of Glasgow, founder of 
the society, on December 7, at 8 p.m. 


The final meeting of the British Association Local 
Committee was held in the Liverpool Town Hall at the 
beginning of the week, the Lord Mayor in the chair. 
The final report of the executive said that the late meeting 
of the association was of unusual interest and importance, 
The attendance, though not so great as in Manchester or 
Newcastle, was 3181, and the amount of money available 
for grants to committees for the advancement of science 
was greater than had been known for a number of years. 
The average attendance for the last 10 years had been 
2209, and the average amount of money distributed in 
grants 1062/., while at the recent meeting the amount of 
money distributed was 1355/. It was usually considered 
that a British Association meeting cost, roughly, 12. Dod 
head, but the Liverpcol meeting cost only 26251. The 
balance in the treasurer’s hands was about 980/., which 
the committee advised should be invested, and the income 
therefrom paid to the Liverpool Marine Biology Com- 
mittee, for use in the publication of scientific proceedings 
and the prosecuting of scientific research. 


Two 22-knot cruisers of the commerce-destroying 
class are to be built in America for the Japanese Govern- 
ment. They will be laid down in the yards of Messrs, 
Cramp at Philadelphia, and the Union Iron Works, San 
Francisco, The following will be the principal charac- 
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tons ; length over all, 405 ft. 2 in., and at the water line, 
386 ft. ; beam, 49 ft. ; normal draught, 17 ft. 7in. The 
vessels will be built upon finer lines than American 
vessels of the same class, and will in this respect more 
closely resemble the French Guichen and Chaéteaurenault. 
Protection will be given by double bottoms, considerable 
subdivision, and steel decks. Each vessel will carry 
two 8-in. breechloaders and ten 4.7 in., twelve 12- 
| weenie two 6-pounder, and two 24-pounder quick- 
rers, and will have five — tubes. The armament 
will be supplied in Japan. The conning- tower will be 
just abaft the forward guns, and will have its communica- 
tions protected. Two vertical inverted triple-expansion 
engines in separate compartments, supplied by four 
double-ended and four single-ended boilers, working up to 
a pressure of 165 lb. per — inch, will drive two 
screws, with a maximum of 15,500 horse-power. The 
grate surface will be 792 square feet, and the total heat- 
ing surface over 22,000 square feet. Electricity will be 
employed for lighting and driving ventilating fans. 


At the first ordinary general meeting of the Liverpool 
Warehousing Company, Limited, Mr. George H. Cox 
who presided, said, with regard to the cotton which ha 
gone direct to Manchester, that immense efforts were 
made by the Canal Company, backed by the Manchester 
municipality and the trades of the manufacturing dis- 
tricts, to attract direct shipments to Manchester. In this 
they had been partially successful, and the cotton landed 
at Manchester this year had exceeded that of last by over 
100,000 bales. The business was not done on strictly 
commercial lines so far as the Canal Company was con- 
cerned, for not only were the steamers allowed to use the 
canal free of dues, bub were towed up and down, and 
even given a bounty of 6d. per ton into the bargain. The 
generosity did not end here, for they positively gave away 
a large portion of their toll on the goods themselves to en- 
able them to quote cheap through rates to the surrounding 
towns. Little was thus left for paying working expenses 
of the canal, interest, &c., and the corporation had had 
to levy a heavy rate on the city to make up some of 
the deficiency. It was difficult to estimate for how long 
the citizens would pursue this disastrous experiment in 
municipal enterprise, but at present their civic patriotism 
showed no signs of abating. Meanwhile the competition 
was stirring up the Mersey Docks and Harbour Board 
make their Lye as cheap as porsible. They had reduced 
the dock and town dues by ls. per ton, and the brokers 
and forwarding agents had screwed their charges down 
1s., making a combined saving of 2s, per ton. Further 
material reductions were, however, necessary to compete 
favourably while the canal was worked as practically a 
free port. 


Sir Arthur Forwood, M.P., has sent to most of the 
large Neary oom of labour and chambers of commerce 
throughout the country, a copy of his Bill for compensating 
workmen injured in the course of their employment, in- 
viting opinions on the measure. Accompanying the Bill 
is a memorandum on the subject, which points out that 
** the present law does not recognise any general claim to 
compensation, but fixes the liability of the employer in 
certain cases of negligence. These cases include direct 
negligence by the employer and that of persons placed by 
him in a position of authority over the workpeople.” The 
proposals in Sir A, B. Forwood’s measure “involve the 
acceptance of the principle thatb a workman injured not 
by his own wilful fault, but in the ordinary course of his 
employment, whether by the negligence of his fellow- 
workmen or what is called the act of God, is a fitting sub- 
ject for reasonable ——— and that the only 
channel through which this compensation can be paid 
is the employer. Accordingly, itis provided that reason- 
able compensation, definitely fixed according to a schedule, 
should be omy in every case of accident, with a limit 
of time within which claims should be made. The argu- 
ments which may be brought forward against the pro- 
posals on the und that an employer would insure 
against his liability, and cease to take adequate steps to 
provide against injury to life or limb of his work ple, 
are met by the retention, under clause 8 of the Bill, of 
the right of an injured workman to forego his claim under 
the Act, and to avail himself of his common law remedy, 
when, if the accident arose through the negligence of an 
employer, the damages might be such as a jury would 
award, Ibis conceivable that trade unions might b gne 
the proposals, influenced by a feeling that a final and 
satisfactory settlement of this question might weaken 
their influence; also, that by making provision for all 
accidents the inducements to workmen to subscribe to 
trade unions would be lessened. In answer to this con- 
tention, it may be urged that the legitimate influence of 
trade unions would not be affected, while it is of the 
greatest importance, in the interest both of the workmen 
and of the employer, that friction should be avoided, and 
amicable settlements encouraged.” 





DurBan.—The death rate at Durban in August was 
12.85 per 1000 per annum, 


Pzrsonal.—Mr. Edward Lomer, of 2, Bishopsgate- 
street Without, requests us to state that after the 5th inst. 
his address will be 12, St. Mary Axe, E.C.—The Anti- 
Attrition Metal Company, Limited, of Emerson-street, 
Southwark, inform us that Mr, Stephen Humble, Jun., 
has no longer any connection with that company—The 
Parker Foundry Company, of the Brunswick Iron and 
Steel Works, Derby, have made a change in their partners, 
Mr. Jackson —~ leaving the business to be carried 
on by Messrs, H. W. Surtees and J. Bass.—We learn 
that the partnership of Isaac Hill and Son, of the Sp, 
George’s Engineering Works, Derby, has been dissolved, 
and that the business will be carried on by Mr. Joseph 





teristics of the new cruisers; Normal displacement, 4760 Hill, under theold title, 





= 


RDA MTN 





























































































ae TRAE BRR, AP PAA aly A ANG NAR AN I NRE I AEN ARERR GRY a i aR RS LIOR DEC en AMR INE RIT SAA ANR SO FN dees 


SLES SSRI BONY ES IE GR ET OE MRNA RE! 


a a ee 


LEER LM I ENG ET OFS ERAN CRN tT IT 


—— 
a 


O 
Zz 
os 
i) 
ea) 
Z 
O 
Z 
(3) 











*urvegs oq [[L44 zeMmod CAIgOUI CU, “spwor 
jo septs 043 Sacre gavd gsotm oyg 103 peovld oq [[IM pus 
*eSnes *9j-¢ 8 UO pagonazsu0o oq {[IM Avmyies oy, “Aqqooy 
-9[8g pue ‘UoABT] JOOHITVG GRIM oOROOIQpIyG ‘sezoo19MI0G 
yynog ‘seqooreuI0g +YygIONY ‘eujoysuog ‘edi0yqjutEi4 
‘jedeqoys. ‘goqeooyqIoN ‘Aqseioqy, qyON ‘Aouje 
‘meysTe AM ‘sedi0y309/H ‘euogssequinyy ‘ee, ysno143 peat 
14 Avajiez posodoad oyy, ‘sedioyyoo[Q pus uey3e Ay 
0} seyouBIg YgIM ‘MIEqgIONT Q¥eIX) OYA JO GouvAq ed1049 
-O148TT 043 UO ‘uoregs Aq yoopgTeg 03 Aqeuml1y wi0sy Ava 
-[¥8a 4GSIT & JO BOIGONIGSMOD EY E811044Ne 0} JOpIO Ue 10¥ 
SIOUOISSIMIUIOH AVMTIBY gYZITyT 49 0} OpwUT eq 03 gnoge 
st uovoldds uy—AVMTIVY LHS] AYIHSNIOONIT V 

*peqoefer o10M ‘OD pus 
esouldsy ‘sissopy JO stesodorg ‘oO pus ‘oxs[ep ‘sueuICIg 
sasseyq 09 popreme Alpeuoyipaco ueeq sey Ayr1o1IqQ00]0 
Aq oorxeyy JO 4410 043 Burg yt] 10; gowaguoo W—‘oolxayy 

*8U0} ONT USeq eAvY PTNoYs 41 ‘803 OT Jnoqs eq 09 paqeas 
BBM OYAS] SIYG JO GYZIOM OY} Jz JOQUICAONT JO Onset INO 
UlJ—aHLV] ‘IVINOZIXOR ‘L4-$% SSAIHOgG * WALvaEy 





*eBvuU0} 10481301 4ou 


* gues ey} JO sfosseA poyHoop ZuruMme penszed posoidut 


pue Mol 04} Jo 90 Uegy oLOUI 8I04 COE NOG" st A410 
-edvo ,4S1eMpvop 104 pus ‘u0} 10481901 you Jed “43 EET 
spenbo ‘Aq10edeo soyUNG jo eAIsnjoxe ‘Ay1oed¥o [eoIqno 
ey], ‘SsuoTyNTOAeT ZO YA s,0uUy OT puv ‘suornjoser 
FL WII sy0uy ZI JO poods ofer0ae ue darard ‘dr1y [e114 
ey} uo A[yjoouIs poxyI0M pu ‘pozrunry “oD pue Jlelg 
‘sissopy Aq or somlSue 1077 ented [res 10} ueyy 
sysod 4oliop sv o10ul SuyAios sqyseut say ‘Su133i1 pue 
S[les WIA polJoquinous you st oys eprym ‘07 Saved But 


JO 943N0 [ensn 043 Sey oYs pu¥ ‘poplnour ‘ur Z “93 Zo Aq 
“43 Ch Aq “33 OOG ere AqyuNIy, 944 JO suOIsUOUTIp CYT, 
*SOYOUIM YIIM S9Y97BYy OFI"O 044 poovd ore YOIUA 
uo ‘yun74 04} yo do} 943 uO HOap B BI oIOyT, ‘oB1¥0 
IO} Ploy oy} 07 uodo st yun 044 ‘opysvoeI0} pu Je[I0q 
ey} Ueemjoq pue ‘spuo Zuisvo oulsuo pue dood oy} 
WeeM40q UT ‘9148800103 yueTTes-do pue dood [[nz 421048 & 
weeM4oq Sulauns ‘y4ypIA oures OY} JO Zulsvo Jo[Iog pu 
eulgue Jo uoyenuTyu0O & st ‘yoop sIqy uo dn 4yINq st 
qorya ‘yun ey], ‘syoep-u9seM4, Ou Zuteq 91049 ‘104090 
-aeds jo od_ Mou 043 oxI] ‘YOep oY} MOTOq ITD O97 





SI ploy eyy, ‘“Jouree3s Areurpio ue ur ueyq} 109eM 044 
JO gno 19y4S1y A[qeiopisuoo pue ‘yoep yunI4 943 U0 ore 
OST’ saqoyey OYJ, “AOIO 943 1OJZ Jezes Yonu ATyUonbes 
-u00 pue ‘19urve4s Areurpio Ue Ul UeYy JoysIY “43 7 ‘Avs 
‘st pu ‘yunJ3 043 Jo doz 044 Uo BI YOap Zury10OM oy, 
*yoop uo 919980 Ar1e0 03 poydepe 
Ajdeoyo omy Awe ge oq wed OY8 4444 SUITe[O JOJUOATI 
oy} pus peo] yoop oye} 03 9[qGQU Bu1eq 07 uoMIppe 
UI ‘JOUIIUNS 8B [JOM SB JOJUIA 043 SuLmMp yunsy Jey ut 
sequiyy Aires Aeul oyg «84 8.I4SN] [I Mou OM YOryAyY ossaA 


yo ody 043 SI SIU, “pre, A[UO yep ou0 YyTM si0yoep 











ewornouvis GION 











euoimonwss Cow 

















-10048 PULY PUY W898 ‘SeE[PUIA UTvE4S ‘SOOUTA UIvOIs 








om = = - 
FPL O08 os/ 






































“tele |>|sjolep oP |? 
Bap | i “| 
a Cee rer crt Sets bees 


ee @ jele fe] 

















-1eds sv 4]Inq 98043 8B [JOM se ‘s10UTvoIs yOOp Zula 
[eyed pue yoop-[jaM O43 jo seBuquvape ey} sovIq 
“We 0} pousiseap ,‘19uIva}s YunIy yuezed ,, 949 poTyeo 
sey ey YoIyM yvoq jo odAy Mou & pozue} sey 
‘go0J,-u0-1039903g ‘sioppinqdiys ‘uog puv scudoy jo 
way 043 jo “ung ‘soudoy “yy ‘ay AgNoYsIp 8144 eUI00 
-19A0 OF, ‘JOTTeuIs yYonur Zateq Aytoedeo [eo1qno 11043 
‘loulee4s YOop Surme yerjrzed pue qoop-]joM WIM pored 
“W090 OF180 4YSIOM-4yS1] sso] Yonu Arvo Aoyy sr0111v0 
q4Z1Iempvop pood ore Aoyy eTIyM 4nq { syoop-u9eeM4, 
qnoysIM spfoy reojo Zuravy jo siowveys yoop-1oyzenb 
Pestel Yoop-][9M oy4 sv odeques pe oures oy} oavy Aoyy, 
‘INOAB} OfFUL YOnUT oUIO0D eAeY ‘pre, A[Tenjoe yoop 
euo Ajuo yyM ‘ed4y ., yoep-aeds,, oy} jo sjTosseA 
OM} IO 1v0A ASE] OY} UIQQIA pus { syoeqAVIp 871 pues 
‘syoop 049 YIM [essoA Jo 0[448 plo oy} 0} Surzs0ao1 
Ayied sem styy, ‘dood oy} puv oSpiiq oy} weonqoq 
yoop ouo pue ‘epjysvoo10y pue o%pliq ey44 woeMgoq 
pret SOP OMY YZIA ‘sjosseA Hoop Zutume [ejsed woeyy 
uryeu Aqo1ey} ‘e[ysvoo10y oy} 03 yoep espiiq oy 
Bamurjuoo Aq [][94 pol]eo-o8 oy} UT poy[y ‘s1oulveys Mou 
Baipting wey ‘sioumo Aavut Aj1094~"— + ‘“sxoop-m00M4, 
qqyim sdiys Aueur jo sso] Jo osnvo 044 us0q sey Ory 
‘saoZ1v0 Zayjrys jo wey yyIM yer ou Ajyeomovid 
Bureq o10y} ‘Jeyes yonut osje 4nq ‘yI0M 03 sedveyo 
Ajao you wey} epeul yoy ‘prey, syoop-u9eAM}, JNOYITA 
Sploy Sutaey jo 4¥y} yyIM sdiys oyes A[QuourMe Zateq 
JO esequeape oy} pouiqmoo Aoyy se ‘sioulve}s yop 
-[[94 pe]]'2d-os Jo Zurpring 943 pernoavy oavy ‘ATTe1I0edse 
48800 48¥9-4310N Oy} UO ‘sleuMOodiys sivoh AueuI 107 
‘suoIeijsni{! Sardaeduioooe oy3 Aq uMoys BV ‘UOTZ008 
jenenun jo Jouvojs Zatf11e0-o08180 v pozoiduioo yen 
SAVY ‘S39],-U0-1094903G ‘NOG GNV HANAOY ‘SUSSTT 





1} | | 114 
Ma te eS te ta Sa Oa 


1 | | | 
atoarzeaaAaudod 


MOS ao cade! oa of 











































































































THOTT 

















SHAL-NO-NOLHNOOLS ‘NOS GQNV UWANAOU 


« AGANOAL» 


‘SUSSAUN Ad AALONAULSNOO 


dIHSNVGLS MAYOS AHL 

















ENGINEERING, DECEMBER 


4, 1896. 













GLASGOW DISTRICT SUBWAY: ROOFING a4 


MESSRS. SIMPSON AND WILSON AND 


(For Deserip 


LARGE ROOFS 
SHOE OF PRINCIPALS 










































































Fig.90. Box GiRDER L 
“ 19:3%2'4 ae 


x 
¥ 
© 
S 
: 
<% 





1/7 7% 





PART a ELEVATION 
- OF NORTH WALL 
| PART SEC. RT JUNC WTR TENSION RUN | 







































Jin 2 
ROOF OF TENSION RUN 
12 TRUSSES 








rer 





















































Fig. 397. 









X f iA Ric age Pur 
NS RAEN ZO Dress 
4 N 5 









A 





Fig.73. DETAILS OF MIDDLE TRUSSES (carrrins _ As 
Se 












WebPY i, it 
--Bottom 































































































loo 




















ame = - ——— 
975¢R + ? 15 6 -+9} 
2@trdersHRemovable) 
Bult like J : hig 
w3 + 


Fig.97 


Tailby & Price Engr™ 























A GIRDER DETAILS OF THE POWER HOUSE. 


), H. MORTON, GLASGOW, ENGINEERS. 





| AND I 


” Deseri see Page 697.) 








SS Pe, a a comets... SREEEAES GeEn uecenens a PEE oe ea ac I CE Se ee ete ee 





---7-- 








aS TS 5, ae 


a 


tefl B72: one ; 
SS SECTION AND INSIDE ah See ate ELEVATION OF SOUTH WALL 





iG TRAVELLER GIR AND PILLARS 


























ere 
| = ¢ 2Brac# Ts 7 | . 4 FON 
us im f 2Rars t's te" | | ae x85 72” Pe Se ZA . IW 


Ut1. Wy 


WN 


~ 


Yy 





tj, 








SNM t 












































Fig. 85, 
8.% Bolts to | | 
/ i: fae a aes 
i N4 ' 4453x/2TS 
LI ‘ 2 j Braced 
t) 




















Sy -.-= 


»—"__ 28:0" Above Datum. _ 


; it i 
Half Plary Pillar Head 





IW 
CN 
i /- 




















Dec. 4, 1896.] 


ENGINEERING, 


7°97 








AGENTS FOR “ENGINEERING.” 


EpinsureH : John Menzies and Co., 12, Hanover-street. 

Francs, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue dela Banque; M. Em.Terquem, 31pis, Boulevard Haussmann, 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next or apy 

Gurmany, Berlin: Mesers. A. Asher and Oo., 6, Unter den Linden. 

Leipzig : Brockha 


Guaseow : William Love. 
Ix, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 
Iraty: U. Hoepli, Milan, and any office. 
LIVERPOOL : Mrs. Taylor, Landing e. 
MANCHESTER : John Heywood, 143, 
New Sour Wass, Sydney: Turner 
Hunter-street. Gordon and Ge’ Geo 
QUEENSLAND (SouTH), Brisbane : Gordon Gotch. 
ORTH), Townsville : T. Willmett and Co. 
RorrsrDaM: H. A. er and Son. 
SourH Austra, Adelaide: W. CO. Rigby. 
Unsrrap Statss, New York: W. H. Wiley, 53, East 10th-street. 
Chicago : H. V. Holmes, 44, Lakeside Sas Cities 
VioroRIA, MaLBOuRNE : Melville, Mullen and Slade, 261/264 
street. Gordon and Gotch, Limited, Queen-stree 


te. 
Henderson, 16 and 18, 
e-street. 








NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to Enenmamrine 
may now be addressed either direct to the Publisher, Mr. O. R. 
JoHNsON, at the Offices of this Journal, Nos. 35 and 86, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiuny, 563, East 10th-street, New York, 
and Mr. H. V. Houwms, 44, Lakeside Building, Chicago. The 
prices of Subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 1. 16s. ; for thick (ordinary) 

= edition, 27. 0s. 6d., or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 








ADVERTISEMENTS. 

The — for advertisements is three shillings for the first four 
lines or under, and ——— for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside — may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later than 
5p.m.on Thursday. In consequence of the necessity 
for going to press carly with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the Publisher, 
- free for Twelve Months at the following rates, payable in 
vance :— 


For the United Kingdom .............. £1 9 2 
»» all places abroad :— 

Thin paper copies .......... £1 16 O 

Thick i \.) eRe paei es £2 0 6 


All accounts are payable to “ ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders omar at Bedford-street, Strand, W.O. 

When foreign Subscriptions are sent by Post Office Orders 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving 
Incomplete Copies through News-Agents are re- 
quested to communicate the fact to the Publisher, 
together with the Agent's Name and Address. 

Office for Publication and Advertisements, Nos. 
35 and 36, Bedford-street, Strand, London, W.G. 


fuLzeRaPuic AppRess—ENGINEERING. LONDON. 
TsLuPHONE Numpsr—3663 Gerrard. 











CONTENTS. 
PAGE || PAGR 
H.M.S. * Powerfal” (Zllus- || Notes from the United States 711 
AEA) 00:00: s0.05:c0snc ost ss CON) MAND Kodesbce Se akpeeames 71 
Canet’s Quick-Firing Field || Brighton and Rottingdean 
Guns (illustrated) ...... 696|| Railway ......0........ TIL 
The Glasgow Subway and | Cycle Tube Works ........ 712 
Cable Traction (Iliws- iOS 713 
WOE) sisiccciscisecesss 697 || A National Railway Museum 713 
Signalling Arrangements at || Bridge Practice............ 712 


Liverpool - street Station I} ES aa 713 
(Illustrated) ............ 697 || Boileau’s Traverse Tables.. 713 
The Barr and Stroud || Stationary Steam Engines.. 713 
Fortress Range - Finder ||The ‘‘Protean” Gear for 
(Illustrated) ..........+. 701 CIPO as cic csweeek bcénve 714 
Gosling’s Forced Draught || Packing Lamp-Black ...... 714 
Apparatus (Illustrated).. 702|| Diagrams of Three Months’ 
Fiske’s Helm Indicator and | Fluctuations in the Prices 
Steering Telegraph (1J/us- eS re | 
ONDE 5 Se cthebcclwcaesabe 702 || Notes from the South-West 714 
Cycle - Making Machinery Steam Jackets (Illustrated) 715 
(TUustrated) ..........0. 704 || The Fatal Collision at March 
Notes from the North ...... 704|| (ZUustrated) ..........+. 718 
Notes from South Yorkshire 704||Hand Signalling at St. 
Notes from Oleveland and || Enoch Station .......... 71 
the Northern Counties .. 705 || The Physical Society ...... 718 
Miscellanea .............. 705 || Industrial Notes .......... 719 
The Screw Steamship | Books Received ............ 720 
‘Truokby” (Illustrated) 706 || An Auxiliary Assay Balance 
The Recent Trade of Japan 707|| (Illustrated) ............ 721 
Cruisers with Rams........ 708 || Little’s Revolution Indica- 
The Working of the Boiler | tor for Marine Engines 
Explosions Acts ........ 708 || (Illustrated) ........ .-.. 72 
Railway Schemes in Parlia- || Grangtr’s Jet Nozzle (llus- 
MONE... .0000-.--serccccee 200|| eFAtOd .....-ccrececceree 92 
The Fastest Train in the | “* Engineering” Patent Re- 
WEEE secaskceecttbanecs 10'| cord (IUustrated) ........ 
With a Two-Page Engraving of the GLASGOW DISTRICT 
SUBWAY: ROOFING AND GIRDER DETAILS OF 
THE POWER HOUSE. 





NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from the Continent and French 
Colonies may now be sent either through the 
Agence Havas, 8, Place de la Bourse, Paris, or 
direct to the Offices of this Journal, addressed 
to the Manager of the Advertisement Department, 
who will supply full particulars as to terms, &c. 


NOTICES OF MEETINGS. 

Tux INSTITUTION OF CiviL ENGINEERS.—Tuesday, December 8, 
at 8p.m. Papers to be read with a view to discussion: 1. ‘‘ Tip- 

ing and Screening Coal,” by Mr. James Rigg. 2. ‘‘ The Surface 

lant at Kirkby Colliery,” by Mr. Thomas Gillott, M. Inst. C.E. 
Students’ Meeting, Friday, December 4, at 8 p.m. Address by 
Mr. J. Wolfe Barry, O.B., F.R.S., President ; and paper to be 
pay toe a Signalling,” by Mr. David W. Kinmont, Stud. 
inst. C. 

Society oF CHEMICAL INDUSTRY, LONDON SgcTion.—Monday, 
December 7, at 8 p.m., at the Chemical Society’s Rooms, Bur- 
lington House, @ following papers will be read: 1. ‘‘The 
Alkali Manufacture: An Historical Sketch,” by Mr. Alfred E. 
Fletcher, F.I.C., F.C.S. (late H.M. Chief Inspector under the 
Alkali, &c., Works Regulation Act). 2. ‘‘ Notes on the Spon- 
taneous Oxidation of Aluminium in Contact with Mercury,” 
by Mr. H. F. Hunt and Mr. L. J. Steele, A.1.E.E. 

Tue Surveyors’ InstiruTION.—Monday, December 7, when the 
adjourned discussion on the paper read by Mr. Walter C. Ryde 
(Associate), at the lash meeting, on ‘‘ The Agricultural Rates Act, 
1896,” will be resumed, and (should time permit) a paper will be 
read by Mr. C. H. Hooper (Fellow), entitled ‘‘ Fruit Growing as an 
Auxiliary to Agriculture.” Thechair to be taken at 8 o’clock. 

Society oF ENGINEERS.—Monday, December 7, at 7.30 p.m. 
Ordinary meeting at the Royal United Service Institution, White- 
hall, when a paper will be read on ‘“‘ The Ultimate Purification 
of Sewage,” by Mr. George Thudichum, F.C.S. 

Tae Sanitary InstituTE.—Wednesday, December 9, at the 
Parkes Museum, when a discussion will be opened on “‘ Soils and 
their Suitability for Sewage Farms, with the Réle of Bacteria in 
Sewage Disposal,” by Mr. Samuel Rideal, D.Sc. (Lond.), F.1.C. 
F.C.S8. The chair will be taken at 8 p.m. 

NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Saturday, December 12, in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at 2 o’clock. The following papers will be 
open for discussion: ‘‘ The Causes of Death in Colliery Explo- 
sions,” by Dr. J. S. Haldane. (Trans. Fed. Inst., vol. xi., page 
492.) ‘{Coal-cutting by Machinery,” by Mr. W. Blakemore. 
(Trans. Fed. Inst., vol. xi., page 179.) ‘* Electric Coal-cutting in 
Longwall Faces,” by Mr. T. B. A, Clarke. (Trans. Fed. Inst., 
vol. xi., page 492.) ‘Gold mining in the Hauraki District, New 
Zealand,” by Mr. H. M. Cadell. (Trans, Fed. Inst., vol. x., pege 
359.) The following papers will be read: ‘‘ The Goldfields of the 
Hauraki Peninsula, New Zealand,” by Rev. Joseph Campbell. 
**Notes upon Gold-mining in Burma,” by Mr. A. H. Bromley. 
‘“* The Education of Metallurgiste,” by Mr. Saville Shaw. A meet- 
ing of students and associates will be held immediately after the 

neral meeting. Presentation of students’ prizes, by Mr. Thomas 

ouglas. The following papers will be read: ‘‘ Notes on Coal- 
mining,” by Messrs. Algernon Noble and Norman Nisbet. 
“Eccentric Clip,” by Mr. John Brown. 

PuysicaL Socizty or Lonpon.—Friday, December J1, at the 
Rooms of the Chemical Society, Burlington House, at 5 p.m.. 
1. ** The Application of Pbysics and Mathematics to Seismology,” 
Vd tg C. Chree, Sc.D. 2. ‘‘On Musical Tubes,” by Mr. R. 

udd. 

Socirgty or Arts.—Monday, December 7, at 8 p.m. Cantor 
Lectures. ‘‘The Use of Gas for Domestic Lighting,” by Professor 
Vivian B. Lewes. Three Lectures, Lecture III].—Gaseous illu- 
mination where coal-gas is not available—Oil-gas and its pro- 
perties—Acetylene: its manufacture and use—Acetylene burners 
and generators— Railway and tramcar lighting.—Wednesday, De- 
cember 9, at 8 p.m. Fourth ordinary meeting. ‘‘ Mining at Great 
Depths,” by Mr. Bennett H. Brough, Assoc. R.S.M. Professor H. 
Bauerman, F.G.S., will preside. 


ENGINEERING. 


FRIDAY, DECEMBER 4, 1896. 




















THE RECENT TRADE OF JAPAN. 

Tue trade of Japan is assuming so much im- 
portance, and is developing so rapidly, that the 
Foreign Office is no longer content with an annual 
report as formerly, but now has arranged for one 
every six months. That for the first six months 


1) of 1896 was recently issued, and it shows that the 


figures presented in the report for 1895 have been 
eclipsed by those for the first half of 1896. It has 
been prepared by Mr. MHobart-Hampden, the 
acting British vice-consul at Tokio, and it begins 
by pointing out that since the war Japan, in 
furtherance of her twofold object of becoming a 
strong military power and a great commercial coun- 
try, has made, and is making, a large, if not lavish, 
outlay upon national defence, the development 
of home manufacturing industries, and the purchase 
abroad of raw material for their consumption ; as 
well as upon the extension of the railway system, 
and the encouragement of navigation, by which 
both aims alike are served. In the recent session 


8 | of the Diet, which closed in March, some 43,000,000 


dols. were voted under the heading of continuing 
expenditures, to be spread over six years, towards 
army expansion. Nearly 95,000,000 dols., to be 
spread over seven years, were appropriated for naval 
expansion ; and provision was made for liberal 


*2 | subsidies towards shipbuilding and ocean naviga- 
2|tion. Private enterprise is roughly estimated to 


have embarked an average monthly sum of 
40,000,000 dols. since the beginning of last year, in 
railway, banking, and other companies. Turning to 
the foreign trade for the first half of 1896, which 





has been marked by an abnormally large importa- 
tion of raw and semi-raw material, we find an ex- 
cess of imports over exports of 26,833,830 dols., and 
if we make the usual 15 per cent, addition to the 
official figures for imports to cover commission, 
freight, and similar charges, it appears that Japan has 
actually paid the outer world for her half-year’s pur- 
chasesamounts tonoless a sum than 92,294,665 dols., 
or about 10,190,868/.—the dollar being taken as 
equivalent to 2s. 24d. The amount of imports from 
January to June, 1896, was 80,256,231 dols., and 
that of the exports 53,422,401 dols., but no rigid con- 
clusioncan be drawn from an excessof — forthe 
first half of the year, as the export of silk comes in 
later to redress the balance before the end of 
December. In looking at the figures showing how 
the trade was distributed among the foreign 
countries which took a principal share in it, we 
we find that the growth of imports and the 
shrinkage of exports have had the effect of revers- 
ing the usual relative positions of Great Britain 
and the United States. The share taken by the 
latter in Japan’s foreign trade for the half-year 
is only one-seventh, while that of Great Britain 
amounts to nearly one-quarter, and that of the 
British Empire to over 46 per cent. of the whole. 
The most conspicuous feature in the position is the 
advance of British Indian imports, which have 
risen from 12,001,810 dols. for the whole of 1895, 
to 13,161,409 dols. for the first half of 1896. 

The only lines of imports which show any marked 
diminution are those of steamers, locomotives, and 
railway materials, the decrease amounting to 
4,028,245 dols., but in these departments statistics 
for a short period prove nothing, as the deliveries 
connected with them naturally tend to be periodic 
rather than continuous. There is a considerable 
number of ships now being built in this country 
for Japan, and they will all probably be delivered 
within a comparatively short interval of time. Then 
having wi the great expansion of the Japanese 
railway system now in progress or in prospect, the 
future demand for railway material from abroad must 
inevitably be large; and it is known that one 
British firm now holds an order for the supply of 
as many as 72 locomotives. Rails show an advance 
of 5000 tons. Although some of the minor fittings 


J.| of railways are now manufactured in Japan from 


Japanese iron, the supply of actual rails is wholly 
drawn from abroad, Great Britain having a largely 
predominating share in this import, as also in that 
of galvanised sheet and pig iron, and of iron pipes 
and screws ; while Germany holds the first places 
for iron nails and wire. For some time past Ger- 
many and Belgium have taken a large share of the 
bar, plate, and sheet-iron trade, but the report 
before us states that some of the figures previously 
given do not show the actual state of affairs. The 
revised returns for last year show that while Bel- 
yium is to be credited with 937,164 dols. worth 
of bar and rod iron during 1895, Great Britain, 
although losing her leading place of previous years, 
still contributed 865,361 dols. worth, considerably 
more than three times as much as Germany, and 
that of plate and sheet iron 709,115 dols. worth 
were of British, 179,084 dols. worth of Belgian, 
and 27,856 dols. worth only of German manufac- 
ture, a proportion which for some years has been 
nearly constant. The increase under the various 
headings of iron manufactures aggregates 856,159 
dols. for the year under review. Among the various 
kinds of machinery, of which about 3,000,000 dols, 
worth were imported up to June 30, spinning ma- 
chinery, with a value of 427,666 dols., stands out 
with a special prominence, clearly indicating the 
main direction of Japanese industrial activity at the 
present time. 

The cotton industry in Japan continues to grow 
rapidly, and considerable progress is being made 
in woollen manufactures, but we must reserve 
notices of these for another occasion. Kerosene oil 
was imported to the amount of 24,000,000 gallons as 
against 25,000,000 gallons last year, but with an 
increased value. Some of the Japanese oil wells 
show an increased production. According to a 
large Tokio dealer in kerosene, the native product 
serves chiefly for cleaning printers’ type and similar 
purposes, only 1 per cent. being used as lamp oil. 

We need not. dwell long on the subject of 
Japanese exports. Silk, the principal staple of 
Japan’s foreign trade, has only a minor importance 
for the British Empire, as of the raw silk sent 
abroad last year, only 2 per cent., and of manufac- 
tures other than handkerchiefs only 6 per cent., 
were taken by Great Britain and her colonies. The 
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cotton industry has been very active during the 
six months under review, but, as we have said, 
notice of this is meantime reserved. The other 
exports were tea, matting, carpets, marine products, 
and fancy wares. With regard to the latter, the 
report suggests that Japanese consuls in Europe 
might well give their countrymen a few hints with 
regard to the articles they manufacture for exporta- 
tion, which are often very ill adapted for practical 
foreign use and very ugly, for the artistic skill of the 
Japanese artisan only deserts him wholly when 
avowedly working down to his (erroneous) idea of 
foreign taste in decoration. 

The report states that it is impossible to give 
more than a sample of the new undertakings com- 
pleted and projected during the half-year, of which 
any number might be specified at random, such as 
the establishment of a paint factory on an enlarged 
scale at Tokio, a jam factory at Yamanushi, a large 
paper factory at Hakata, industrial banks at Osaka 
and elsewhere, the Imperial Sugar Company (capital 
1,000,000 dols.) at Shinagawa, a building company 
(capital 1,000,000 dols., subscribed three times over) 
at Tokio, half a dozen cotton spinning companies, 
two muslin weaving companies, and oil refining, 
drug, gelatine, match, rope, and hat making fac- 
tories, &c. Every day’s newspaper supplies a new 
name, showing that the spirit of commercial enter- 
prise has now seized upon the country to an almost 
morbid degree. Special attention is being paid to 
the silk spinning industry, while the development 
of railways goes on apace. The most important 
proposals with regard to the latter we have men- 
tioned from timetotime. Several electric railways, 
designed for the convenience of local passenger 
traffic, are now being constructed, and have caused 
a demand for electrical plant. Kyoto is already 
provided with electric tramways in working order, 
and mostof the large cities have schemes approaching 
realisation. In Tokio electric tramways are only 
to be permitted as a municipal concern, and pro- 
gress has been retarded by a recent refusal of the 
city council to allow the utilisation of the head- 
waters of the Tamagawa for the generation of the 
necessary motive power, on the plea that the town 
water supply, which is drawn from a lower reach 
of that river, might suffer contamination. Dock- 
yards and harbours are being constructed and 
developed in various parts of the country, but we 
must reserve details of these for a special notice. 

Although the boom in the promotion of railway 
companies in Japan seems to have somewhat sub- 
sided, those which have been fairly started are 
pushing on their work with much vigour, and rapid 
progress is being made in construction. The battle 
of the gauges is being fought out in Japan. Some 
time ago the Tokio Chamber of Commerce ap- 
pointed a committee of experts to investigate and 
report on the subject, and they were all in favour 
of the broad gauge. It must, however, be remem- 
bered that the present gauge is only 3 ft. 6 in., and 
that a change in gauge will only be determined on 
after long and careful consideration, but it would 
seem not improbable that the normal gauge will 
ultimately be decided on. The Chamber has now 
recommended that the Government should deter- 
mine this important question by appointing a special 
committee to investigate it, as it is believed 
that the proposal can only be carried out by 
issuing a law, and granting more or less State aid 
towards reconstruction expenses. It is somewhat 
curious to observe that in Japan—contrary to the 
tendency in other countries—there is a movement 
for the transfer of the Government railways to 
private companies. It is not probable, however, 
that the movement will come to anything, as it is 
certain to meet with most determined opposition in 
influential quarters. The Government Railway 
Bureau has inaugurated a new departure in regard 
to buying materials for direct construction purposes. 
Instead of sending direct to foreign countries, in 
most vases to England, it is puting up its orders to 
public bidding. Tenders were sent in for certain 
engines, iron work, &c., both by Japanese and 
foreign firms, and the most of the contracts were 
obtained by a Japanese firm, as its tenders were 
lower than the others. If this system of doing busi- 
ness is likely to be extended, it will form another 
reason why British engineers and manufacturers 
should have representatives in Japan. 





—— 


CRUISERS WITH RAMS. 
ALTHOUGH there is much difference of opinion as 
to the tactical advantages of the ram in warfare, 





there is none as to the possibilities of conditions 
arising where it would be of effective use, and it is 
interesting to note that in the design of a class of 
cruisers now being completed in the Dockyards, 
special attention has been devoted to the strengthen- 
ing of the ship forward, so that they may use their 
ram without the least fear of serious damage re- 
sulting to their structure. These vessels are known 
as fleet cruisers, and one of them—the Furious—is 
to be launched to-day at Devonport ; a second—the 
Gladiator—we believe will be floated on Tuesday at 
Portsmouth. The other two, the Vindictive is 
building at Chatham, and the fourth—the Arrogant 
—is being completed at Devonport. It is im- 
portant, however, to note that they are as effec- 
tively armed as ordinary cruisers, and thus one 
serious objection to special ram ships is removed. 
Hitherto armament has been made a secondary 
consideration in such vessels. After the demonstra- 
tion of the effective use of the ram in the American 
War and at Lissa, we, in common with some other 
nations, built light ships with powerful rams, and 
with one, or at most a couple of guns, mounted 
in a forward turret. The old Hotspur and Rupert 
represent this stage in the evolution of the class. 
In the succeeding ships, the Hero and Conqueror, 
heavier guns, and a turret with weapons for stern 
fire, were fitted, with larger engine power. Later, 
as a result of the agitation headed by Admiral Sir 
George Sartorius, the Polyphemus was built, her 
only function being to ram, and thus her arma- 
ment consisted of light guns to ward off torpedo 
attack. The absence of guns was regarded by some 
asa satisfactory feature, since their smoke might 
have affected the steering towards the enemy to be 
rammed, The officer fighting the ship, however, 
could have silenced his guns and freed his course 
of smoke at the crucial moment; but even if the 
objection were well founded, it is removed by the 
use now of smokeless powder; and a cruiser, 
primarily designed for ramming, should also have 
heavy bow fire. 

The cases of ramming have not yielded much in- 
struction except in one point, and that seems to be 
that the ship ramming is as likely to be injured, 
although perhaps not so disastrously, as the one 
rammed. This is especially so when both are man- 
ceuvred, a circumstance proved in the case of the 
Camperdown - Victoria collision in June, 1893; 
while at Lissa there is the case of the Kaiser 
being more injured than the Portogalla which she 
rammed, so that Sir William White, the Director 
of Naval Construction, in the new ram cruisers 
has done well in meeting this objection, for, as 
shown in the sinking of the old Vanguard, of the 
Grosser Kurfurst, of the Cumberland in the 
American war, and of the Huascar in the Chili- 
Peruvian war, ramming can be effective, and it is 
necessary to specially provide for it. Inthe Furious 
and the other vessels of the class, the stem is massive 
and well braced to the interior structure, the framing 
is heavy, the shell plating is 1 in. thick, and over this 
there is nickel steel armour-plating 24 in. thick, 
extending for a very considerable distance aft, 
although with decreasing depth. At the stem it is 
the full depth of the ship, but the top edge curves 
downwards and the bottom edge upwards, so that 
the belt continues at the water line for a distance 
of quite 50 ft. from the ram. 

Another necessity is quick manceuvring. The 
most effective cases of ramming in warfare, that of 
the Huascar and Cumberland, for instance, were 
when the enemy wasat anchor. That, however, is 
a contingency not to be depended upon, and two 
opposing ships may have the same desire to ram. 
Effective speed and manceuvring will greatly assist 
calm judgment in such a case, and everything that 
wide experience can do has been done in the 
Furious class. There are two rudders, one forward, 
the other abaft, the twin propellers. The deadwood 
is cut away; in other words, the flat plate keel 
slopes upward, giving the propellers a clear sea in 
which to work. The after rudder is of the usual 
balanced type and worked in the ordinary way, the 
bottom of the rudder, like the propeller brackets, 
being supported on framing. The small auxiliary 
rudder forward is of the same type. It is worked by 
worm gearing from the same headas the mainrudder. 
The speed, an important element also, is to be 19 
knots, and the dimensions of the ship have been 
minimised to improve the manceuvring qualities. 
They are the shortest cruisers for their size in what 
may be termed the modern Navy, for although of 
5800 tons displacement they are only 320 ft. long by 
57 ft. 6 in. beam, and their mean draught is 21 ft. 





A strong feature, as we have already suggested, 
is the weight of bow fire. On the forecastle there 
is to be mounted in a central position a 6-in. quick- 
firing gun, protected by a 3-in. shield, while a little 
further aft on either side is a gun of the same 
calibre, similarly protected. These guns fire in 
line with the keel and 30 deg. abaft the beam, and 
as the forecastle deck is formed with what is known 
in the merchant service as a turtle back, the pos- 
sible depression of these guns will be greater than 
with ordinary ships. An indent is made so that the 
top of the anchors when housed may be flush with 
the deck. The stern fire consists of a 6-in. gun 
mounted on the upper deck. There is no poop, but 
an extensive bridge aft as well as forward with a 
gangway between, made convenient also for work- 
ing the boats. In addition to this after 6-in. gun, 
there is on either side a 12-pounder. On each 
broadside are three 4.7-in. quick-firing guns, firing 
through 180 deg. There are also 12 smaller quick- 
firing guns, so that the cruisers are well armed. 

For protection there is an armoured deck right 
fore and aft, and the engines are completely under 
it. Along either side are arranged the coal bunkers, 
while over the protective deck again there are coal 
bunkers, and these are divided longitudinally by 
three bulkheads, as well as by the usual athwart- 
ship divisions. The normal coal capacity is 500 
tons ; but this may be considerably augmented, so 
that in this, as in all other recent cruisers, a wide 
radius of action has been provided for. 

The boilers are of the Belleville type, the engines 
of the triple-expansion design. Chatham is pro- 
viding the machinery for their own ship, the Earle 
Company of Hull for the Arrogant and Furious, 
and Messrs. Maudslay, Sons, and Field, London, 
for the Gladiator. In general dimensions there is 
no difference, so that we may take the engines of 
the Furious as representative of the class. As to 
the space occupied, 100 ft. of the length of the ship 
is given over to the 18 boilers and the coal supply, 
and 48 ft. to the machinery, although this includes 
much of the auxiliary machinery, i.ec., dynamos, &c. 
The boilers are arranged in three groups, each con- 
sisting of six boilers placed back to back, with 
athwartship stokeholds. There will be three funnels. 
Each boiler is constructed for a working pressure 
of 300 lb., to be reduced to 250 lb. at the engines. 
There are eight elements, with 10 rows of solid- 
drawn tubes 43 in. in diameter and 7 ft. 6 in Jong. 
The total grate area is 860 square feet, and the total 
heating surface about 23,000 square feet. There 
are six feed pumps, and six compressed air blowers. 
The engines have cylinders 26 in., 42in., and 68 in. 
in diameter by 39 in. stroke, and some other dimen- 
sions of interest of the engines of the Furious may 
be given: Connecting-rod, 6 ft. 6 in. centres ; 
piston-rod, 7} in. in diameter ; crankshaft, 13} in. 
external and 7? in. internal diameter. The con- 
denser is cylindrical, placed in the wing of the ship, 
and has 5280 square feet of cooling surface. The 
air pumps are 274 in. in diameter by 11 in. stroke, 
and the centrifugal pumps are driven by a separate 
engine. The first of the class—the Arrogant—is 
expected to be ready for her trials early in the year. 





THE WORKING OF THE BOILER 
EXPLOSIONS AOTS. 

THe annual report for the year ending June 30, 
1896, on the working of the Boiler Explosions Acts, 
1882 and 1890, has just been issued by the Board 
of Trade. During the period named, 65 pre- 
liminary inquiries and 14 formal investigations were 
held under the provisions of the Acts. The 79 
explosions thus dealt with caused the death of 25 
persons, and injury to 48 others. Out of the total 
number of explosions, 39 occurred on board vessels 
and 40 on land. These numbers, however, the 
report states, ‘‘should not be relied upon as repre- 
senting the relative proportions of explosions 
occurring on land to those occurring on vessels. 
As was stated in a previous annual report, the 
administration of the Merchant Shipping Act 
enables the Board of Trade, through their officers 
at the ports, to obtain information of every explo- 
sion on board ship, whereas in the case of land 
boilers no system of the kind exists, and unless 
an explosion has been attended by loss of life, or 
from some other cause is noticed in the public 
press, it is quite possible that the casualty may 
escape the notice of the Department if the owner 
omits to make the report required by the Act.” 

Neglect on the part of steam users continues to 
be the leading cause of boiler explosions, but as 19 





Dec. 4, 1896.] 


ENGINEERING. 





709 








shown by the summary in the Appendix B accom- 
panying the report, in 42 out of the 79 cases which 
were reported under the Acts, the boilers were 
under inspection by what the report terms ‘‘ public 
associations, &c.” On analysis it appears that 
21 boilers were under Lloyd’s Survey, 12 under 
boiler insurance companies, 4 under the Board 
of Trade Survey (passenger certificate), 2 under 
the Board of Trade (passenger certificate) and 
Lloyd’s, 1 under a mutual fishing vessels in- 
surance society, 1 under Lloyd’s and a mutual 
insurance company, and 1 under the Bureau 
Veritas. 

The report goes on to say that ‘‘ having regard 
to the large number of steam boilers in use in the 
United Kingdom, it is evident that the percentage 
of cases in which the neglect shown is so great as 
to lead to a serious explosion, is extremely small. 
The total number of cases attributed to the defec- 
tive condition of the boiler or its fittings was 
33, and of those due to the neglect or ignorance of 
the boiler attendants 14.” 

Appendices B, C, and D, added to the report by 
Mr. Murton, the Solicitor to the Board of Trade, 
give some further information. 

Appendix B describes the 79 explosions as having 
arisen from the following boilers or vessels, &c.: 

10 vertical boilers. 
23 marine, 
15 land boilers (cylindrical, Cornish, Lancashire, &c.). 
8 locomotive boilers. 
16 steam pipes, stop-valve chests, &c. 
5 stills, drying cylinders, &c. 
2 miscellaneous, 
The causes of the 79 explosions were as follows : 
33 deterioration or corrosion, or safety valves, &c., 
defective, 
14 ignorance or neglect of attendants. 
26 defective design, workmanship, material, or con- 
struction, or undue working pressure. 
6 miscellaneous. 

Appendix C gives the total number of explosions 
dealt with since the passing of the Act, the number 
of lives lost, and persons injured. 








Veur | Number of Number of | Numb2r of 
‘ | Explosions. Lives Lost. Persons Injured. 
1832-83 45 35 83 
1833 84 41 18 62 
1884-85 43 40 62 
1885-86 57 33 79 
1886 87 37 24 44 
1887-88 6L 31 52 
1888 89 67 33 79 
1889-90 77 21 76 
1890-91 72 32 61 
1891-92 88 23 82 
1892-93 72 20 | 37 
1893-94 104 | 24 54 
1894-95 114 43 | 85 
1895-96 79 25 | 48 





Appendix D states that the number of formal 
investigations ordered during the year into the cir- 
cumstances attending boiler explosions was less than 
in any of the previous six years. The total number 
for the six years ending June 1894 5 was 149, or an 
average of nearly 25 per annum, whilst in the past 
year only 14 formal investigations had been held. 

Several cases are referred to in which explosions 
occurred as the result of ignorance and the neglect 
of inspection. In two, the boilers were 34 years 
old, and had never been examined by a competent 
person, while in a third case the boiler was 31 
years old, and had not been examined for the last 
15 years. : 

The following amounts were ordered to be paid 
— the costs and expenses of the investiga- 

ions : 


£ 
Vendor oe . 10 
Insurance company .. 40 
Owners or users ... .. 5in1 case 
rE) ” . 10 ” i ” 
” ” « 1b ” 1 ” 
7 rel . 25 ,, 2 cases 
” ” 40 ” 2 ” 
” ” wwe 45 ” 1 ” 
” ” as a ree! .. 60 ,, 1 case 
The gross total amounted to 3lol., making an 


average of about 291. for each investigation. 





RAILWAY SCHEMES IN 
PARLIAMENT. 

Last week we dealt with nearly all the larger 
schemes which are to be presented to Parliament 
during the next session, and there now remain to 
be dealt with only those of less importance. 

The Midland Railway Company propose the con- 


struction of five short branches as follows ; In the’! 








Manchester districf, the New Mills and Heaton 
Mersey Railway, which, starting at New Mills, will 
traverse Newton, Marple, Norbury, Bramhall, 
Stockport, and Cheadle. From the latter point a 
branch line is to connect with a viaduct over the 
Mersey belonging to the Cheshire Lines Committee, 
In the West Riding the Stairfoot and Cudworth 
line is proposed, to pass through Royston, Ardsley, 
Worsborough, and Darfield. There will also be a 
short branch between ‘Treeton and Brightside 
(Sheffield), passing through Catcliffe and Tinsley. 
The Grasmoor junction line in Derbyshire is in- 
tended to connect the Midland lines at Chester- 
field with those of the Manchester, Sheffield, and 
Lincolnshire big ae at Temple Normanton, 
—— through Hasland and Calow on the way. 

‘owers are also souzht for widening the company’s 
line at Nottingham station. 

The Great Northern Railway Company are 
bestirring themselves in Nottinghamshire, where 
they are pressed by the East and West line, and the 
Sheffield Extension to London Railway. They 
propose a short line in Nottingham to connect the 
Nottingham and Grantham line to the railway 
No. 3 of their Act of 1895. The above line is also 
to be joined by a branch to the Nottingham 
Suburban Railway. A new line is also proposed to 
connect the Leen Valley Railway at Bulwell 
Forest station to No. 4 railway authorised by the 
Act of 1895. A similar line will connect with 
No. 5 railway of the Act. Itis intended to make 
a short railway from Colwick to the Nottingham 
and Grantham Railway near the Racecourse station. 

The Great Northern and Midland Railways apply 
for powers to extend their joint line, which, pass- 
ing round the Norfolk coast, now terminates in 
Yarmouth, from this latter borough to Lowestoft, 
about nine miles further south. Branches connect- 
ing this line with the docks in both towns and with 
the Great Eastern Railway are proposed, whilst 
new docks are also to be constructed at Gorleston, 
having an entrance from the River Yare. Other 
work is to be undertaken in the neighbourhood of 
King’s Lynn in the shape of a branch from North 
Runcton to the lines of the King’s Lynn Railway 
and Docks Company. 

The Woodhouse and Conisbrough Company, which 
would seem to be backed by the Sheftield Com- 
pany, propose to construct a line from a junction 
with the Manchester, Sheffield, and Lincolnshire 
line at Handsworth to Treeton on the same com- 
pany’s authorised Treeton branch, and thence in 
a nearly straight direction to Conisbrough on the 
Sheftield Company’s South Yorkshire line, passing 
on its way through Whiston, Dalton, and Ravenfield. 

A new company is to be formed to construct the 
Yorkshire Dales Railway in three sections. No. 1 
from the Midland Railway at Skipton to Embsay- 
with-Hastby ; No. 2 from the termination of No. 1 
to Threshfield in the parish of Linton ; No. 3 from 
Embsay station to the commencement of No, 2. 
The line will pass through the following places : 
Skipton, Embsay, Embsay-with-Eastby, Stirton- 
with-Thorlby, Gargrave, Burnsall, Flasby, Flasby- 
with - Winterburn, Hetton, Rilstone, Rilstone- 
with-Conistone, Cracoe, Linton, Threshfield, Gras- 
sington, all in the West Riding of the county of 
York. 

Another railway in the West Riding is projected 
from the lines of the Hull, Barnsley, and West Rid- 
ing Junction Railway and Dock Company at South 
Kirkby to Wath-upon-Dearne, where it will join the 
Manchester, Sheffield, and Lincolnshire Railway. 
The line is to pass through South Kirkby, Wrang- 
brook, North Elmsall, South Elmsall, Hooton Pag- 
nell, Clayton with Frickley, Stotfold, Thurnscoe, 
Goldthorpe, Bolton-upon-Dearne, and Wath-upon- 
Dearne. 

An extensive system of railways is contemplated 
by a new company in the Dearne Valley. A line 
will start in the parish of Felkirk by a junction 
with the Hull and Barnsley Railway, and will run 
through the parish of Darfield to the parish of 
Bolton-upon-Dearne, the parish of Mexborough, 
and terminating in the parish of Conisborough on 
the south side of the River Don, west of the 
bridge carrying the Manchester, Sheffield, and 
Lincolnshire Railway over the river. There will 
be connections with the Manchester, Sheffield, and 
Lincolnshire line and with the Midland line 50 
miles from Derby, and with the Swinton and 
Knottingley Joint Railway. A dock is to be built 
at Mexborough on the River Dearne, and a wharf 
on the River Don Navigation, and both are to be 
connected to the railway. In addition the new 


, line is to be connected with the Black Carr Junc- 


tion of the Great Northern Railway at Cantley, 
with the Great Northern and Great Eastern 
Joint Railway at the same place, and with the 
Great Northern Railway at Loversall. 

Last week we gave particulars of the new line 
projected by the Great Western Company from 
London to High Wycombe. It appears now that 
other persons have their eyes on the same objec- 
tive, and wish to constitute a company to build a 
railway, commencing at Harrow-on-the-Hill by a 
junction with the authorised Harrow and South 
Ealing line. The intended railway will pass through 
the parishes of Harrow-on-the-Hill, Pinner, Ruis- 
lip, Ickenham, Harefield, Hillingdon East, Hilling- 
don West, Denham, Iver (detached), Chalfont St. 
Peter, Chalfont St. Giles, Gerards Cross, Seer 
Green, Farnham Royal (detached), Beaconsfield, 
Penn, Wooburn, Chipping Wycombe, High Wy- 
combe, Willesden, Ealing, Acton, and Twyford, 
most of these places being scheduled in the Great 
Western scheme. It will have several connections 
to existing or proposed lines. For instance, it is 
to be joined to the Midland and South-West Junc- 
tion Railway at Willesden, to No. 4 Railway of the 
Ealing and South Harrow, 1894, Act, and to No. 1 
Railway of the authorised Uxbridge and Rickmans- 
worth line (1896). From the point of view of the 
Londoner seeking fresh outlets into the country, this 
line is not so desirable as that promoted by the 
Great Western Company, since it has no direct 
access to a metropolitan terminus. 

A curious cross-connecting line is projected b 
the Watford, Edgware. and London Company. It 
is to start from the Watford and Rickmansworth 
branch of the London and North-Western, and run 
through Watford, Bushey, Aldenham, Elstree, and 
Little Stanmore, making junctions with the Great 
Northern Branch Railway at Edgware, and with 
the Midland main line at Mill Hill. _ The new rail- 
way will provide means for the interchange of 
traffic before the crowded part of the metropolitan 
lines is reached. 

A line of considerable magnitude is projected in 
the neighbourhood of Macclesfield and Leek. It 
will commence by a junction with the London and 
North-Western Pe in the parish of Butley, 
and will run thence through Prestbury, Upton, 
Macclesfield, Sutton, Gawsworth, Bosley, Winch, 
Heaton, Leek Frith, Tittesworth, and Lowe to 
Leek. Connection is to be made to the North 
Staffordshire line at Gawsworth. A company is to 
be created to construct the line, which will be 
nearly parallel to the North Staffordshire Railway. 

The Piymouth and Dartmoor Railway Company 
seek to make several small lines in the parishes of 
Charles, Plymouth, Cattewater, and Cattedown to 
serve the Plym Stone Works, Queen Anne’s Bat- 
tery Trading Company, and Messrs. Caldwell and 
Almond’s quay. They also intend to build a quay 
in Deadman’s Bay. 

The Mersey Railway Company seek powers to 
construct new branches from their tunnel to the 
Manchester and Prince’s Docks. 

In the south of England it is proposed to construct 
a short line connecting Crowhurst, on the Tun- 
bridge Wells and Hastings branch of the South- 
Eastern Railway, with Bexhill, passing on the way 
through Hollington and Sidley. Quite a number 
of short lines are proposed in connection with 
the Hastings Harbour works now in progress, 
These consist in main of junctions with the South- 
Eastern Railway, and are all either in Hastings 
itself or its immediate neighbourhood. The London, 
Chatham, and Dover Railway Company propose 
to construct a new loop line from Cuxton to New- 
ington, passing en route through Gillingham, Rain- 
ham, Upchurch, and Luton. 

In Ireland a new line is proposed between Fish- 
guard Bay and Rosslare, starting from Waterford 
by a junction with the Waterford, Dungarvan, and 
Lismore Railway, to Kilculliheen. At Mount 
Mieery a junction will be effected with the Water- 
ford, Limerick, and Western Company, and the 
line will be continued to Orristown, Kilmacree, 
whence communication will be established with 
Waterford Harbour by a junction with the exist- 
ing Waterford and Wexford line. Another branch 
will run between Orristown and Rosslare, joining 
the Waterford and Wexford line there. 

The Dublin, Wicklow, and Wexford Rail- 


way Company seek powers for a railway com- 
mencing from the termination of the New Ross 





extension at Rosbercon, and running to the Water- 
ford, Limerick, and Western Railway at Waterford, 
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In addition, there will be some short lines to afford 
connection with the Waterford, Dungarvan, and 
Lismore Railway, and with the Mackmine, Bally- 
william, and New Ross Railway. 

Returning to Wales, we note that the Taff Vale 
Company propose to construct a branch from 
Whitchurch, on the main line between Cardiff and 
Merthyr Tydvil, to the lines of the Penarth Har- 
bour, Docks, and Railway Company at Radyr. A 
number of bridges are to be widened, and running 
powers are claimed of the Pontypridd, Caerphilly, 
and Newport line, the Taff-Bargoed Railways, the 
Park Mile line, and certain portions of the Great 
Western Railway. The Barry Company propose a 
number of short junction lines in connection with 
these new docks now in course of construction in 
the parish of Sully. 

The Bute Docks Company propose to run a line 
from the parish of Llanisten to Pontypridd, and to 
effect junctions between the Rhymney line, the 
Pontypridd, Caerphilly, and Newport Railway, the 
main line of the Taff Vale Company. On the west 
coast of Wales it is proposed to run a “‘ light” line 
between the harbour at Aberystwyth and the Devil’s 
Bridge, under the name of the Vale of Rheidol 
Railway. 

Powers of rather an extensive character are de- 
manded by the North Pembrokeshire and Fish- 
guard Railway Company, as the different lines 
which it is proposed to construct must aggregate 
60 or 70 miles in length, and possibly more. This 
is a large amount, when it is remembered how close 
is the network of railways already existing in South 
Wales. The new lines included a loop between 
Letterston, on the existing line near Fishguard, to 
Egremont, which lies about 1} miles from the 
Great Western station at Clywerden. The route 
followed will be through Little Newcastle, Amble- 
ston, and Spittal. From this point a junction 
railway will connect the proposed new line with the 
No. 1 line of last year’s Act. Itis further proposed 
to construct an extension to Swansea. Starting 
from St. Peter’s, Carmarthen, this line will run 
through Abergwili and Llangunnor to Llannon, 
which will apparently be made an important junc- 
tion point, since branches will extend thence to the 
ianion and North-Western Railway at Llandilo- 
Talybont, passing through Llanedy en route, and 
to the Midland Railway at Brynamman station, an 
extension of this branch giving access to the Neath 
and Brecon line at Ystradgynlais, and further on 
to the Aberdare line of the Taff Vale Company at 
Aberdare. From Llanedy a branch will connect 
with the Great Western at Swansea Lower, pass- 
ing through on the way Llandilo-Talybont, Loughor, 
Lloughor Borough, and Swansea Lower. Other 
short lines include a junction with the London 
and North - Western at Swansea Lower by a 
branch commencing at Loughor; a junction with 
the Great Western Railway at Llanedy, and one 
with the London and North-Western Railway at 
Abergwili by a branch starting at Llangunnor. 

In last week’s issue we indicated some measure 
of the activity in the Highlands ‘of Scotland, but 
further evidences have developed. The Highland 
Company, as we pointed out, were beset on the 
east by the Great North of Scotland ; on the west 
a vigorous move is being made to carry the West 
Highland Railway on to the capital of the north. 
It has always been generally understood that Fort 
William was not the ultimate terminus, and a year 
or two ago effort was put forth to carry it further 
to Inverness by the West Highland as well as by 
the Highland Company. A truce was called then, 
but war has again broken out, and there are now 
three claimants for the privilege of making the line 
from Fort William to Inverness along the line of 
the Caledonian Canal. These are the North 
British and West Highland Companies in league, 
the Highland Railway, and the Invergarry and 
Fort Augustus Company. The idea is to use the 
Highland Company’s station at Inverness, while the 
first-named promoters propose to branch off the 
existing line at Spean Bridge outside Fort William. 
In the same county a light railway is to be made 
from Newtonmore to Lagan Bridge, a distance of 
7 miles, and in the south of Lanarkshire the Cale- 
donian Company propose a light railway from 
Elvanfoot on their main line to the Leadhills and 
Sanquhar. 

Perhaps the most vigorous fight between the 
Caledonian and North British will be in reference 
to the Bo’ness Harbour on the Forth. At present 
the North British have large interests in it, with 
four seats at the bozrd, and they wanted last year 





to purchase the undertaking outright. This scheme 
was approved on condition that the Caledonian 
would have running powers into the harbour. This, 
however, would have spoiled the monopoly, and the 
condition was rejected. Now the Caledonian, it 
is said, have acquired a large interest, so that they 
fight on equal terms, the North British, however, 
having most to lose, for the Caledonian wish run- 
ning powers as well as equal control on the board. 
The contest is due to the large coal export trade 
from the port. This scheme is the more surprising 
as the Caledonian, as reported last week, pro- 
pose such a large extension of the Grangemouth 
Harbour. 

This concludes the year’s railway projects. Next 
week we hope to deal with engineering schemes of 
other kinds. 





THE FASTEST TRAIN IN THE WORLD. 

In an article dealing with last summer train im- 
provements, we drew special attention to the won- 
derful work performed by the Caledonian Railway. 
Their programme contained nine runs at over 
55 miles an hour booked speed, two of which were 
at the hitherto unprecedented rate of 60.9. 

For the purpose of satisfactorily dealing with 
these trains, Mr. M‘Intosh has recently designed a 
new class of engine, the first of which, ‘* Dun- 
alastair,”’ commenced running in January of this 
year : 14 engines of the same type have since been 
constructed, and are all now at work. 

The principal dimensions are as follow : 








Caled Railway, ‘* Dunalastair.” 
Cylinders ... 18} in, by 26 in. 
Wheels, —_ “ sip cp 3 ft. 6 in. 

- riving Sue 6,, 6 

” trailing coupled { _ 6 6 ne 
Boiler, diameter (mean)... se aS 

»» heightof centre from rails PR A 

», length of barrel a s 

» heating surface, tubes ... 1284.45 aq. ft. 

” ” *” firebox... 118.78 ,, 

Total ... 1403.23 ,, 

Firegrate area 20. 


Working pressure 160 lb. per 8q. in. 





eae : tons cwb. qr. 
Weight in working order, tender a a; 
” ” epgine 46 19 8 
Total ... 8 1 1 
Capacity of tender, water 3570 gals. 
coal... 5 tons 


It will be noticed that the size of the boiler is 
unusual, 4 ft. 84 in. in diameter, being considerably 
larger than that hitherto constructed for engines in 
this country. 

Having received trustworthy accounts of the 
splendid work which is being done by these engines, 
wesome weeks ago made a triptoScotland for the pur- 
pose of seeing ourselves whether the promised speeds 
were actually maintained in everyday work. As a 
great deal of rubbish has been written in the ‘‘ dailies” 
to the effect that the east and west coast companies 
were once more racing to Scotland, especially in 
view of the lamentable accident at Preston, we 
think it necessary to state that no attempt what- 
ever has been made by either company to cut down 
the time below that which was promised in the 
July Bradshaw. It will, therefore, be understood 
that the following run is not a special racing per- 
formance, but a good sample of what has been 
done night after night throughout the past summer. 
; The time allowed in the time-tables is as fol- 

OWS : 


br. m. 
Carlisle to Stirling 2 4 
Stirling to Perth ... ne _ 0 35 
Perth to Forfar... -_ “ 36 0 32 
Forfar to Aberdeen (ticket platform) ... : i 


On the day of our trip the weather was rather 
against good time being made, as there was a 
strong west wind and frequent rain squalls, mak- 
ing the rails at times decidedly slippery. We 
noticed that the new engines are not fitted with 
the steam sanding apparatus, which is to be re- 
gretted, as there can be no doubt that this appli- 
ance is quite invaluable in greasy weather or with 
a heavy load. 

In spite of these adverse conditions, and includ- 
ing a check for signals outside Lockerbie, the first 
run, namely, from Carlisle to Stirling, was done in 
just over 119 minutes, practically five minutes less 
than the booked time. When one remembers the 
many miles of uphill work, the first 49} miles to 
Beattock summit being nearly all against collar ; 











bearing in mind also that the line between Carstairs 
and Larbert is literally beset with junctions and 
sharp curves, there being 13 of the former in the 
36 miles, nearly all necessitating a reduction of 
speed, it will readily be understood that the 
work performed by the engine was far above the 
average. 

The run from Stirling to Perth was one of the 
best pieces of work we ever remember. Four 
miles after leaving Stirling the line begins to 
rise, the gradients being 1 in 73, 1 in 78, 1 in 84, 
1 in 88, 1 in 90, for five miles, then follow two 
miles downhill, 1 in 7511, and a further rise of 
seven miles at easy gradients, the worst being 1 in 
163 ; up these banks the engine took us at 45 to 50 
miles an hour. So good was the running, in fact, 
that in spite of the heavy climb Forgandenny 
station was passed in 29 minutes 5 seconds after 
leaving Stirling, a distance of 29 miles 8 chains. 

At Perth a fresh engine was attached, and we 
were most unfortunate in not having one of the 
**Dunalastair’’ class. It will be seen that we failed 
to cover the 324 miles in the advertised time of 32 
minutes (the chronograph gave it as 32 minutes 
12 seconds). Still the ‘‘Drummond” engine (built in 
1885) did wonderful work. With the exception of 
one single mile at 1 in 643 down, there is really no 
downhill on the whole piece, and the first eight 
miles out of Perth are solid uphill at 1 in 173 and 1 
in 125, yet more than half the distance was covered 
at 70 miles an hour. After Forfar the running is 
decidedly tame, the booked speed to Aberdeen 
ticket platform being only 49.6 miles per hour, and 
the driver evidently took things most easily, for all 
the banks were run down without steam, and we 
finally ran into Aberdeen Station 44 minutes before 
time. 

‘* 4 quoi bon?” some readers may be inclined to 
exclaim. Well, if one places such a run as the 
foregoing before the driver of, say, the South- 
Western Exeter express, or the South-Eastern boat 
train ; show him a profile of the road, and ask him 
to give his opinion. He will shake his head, and 
declare that it cannot be done, that you are romanc- 
ing, and, further, that the passengers would not like 
it if you did. But the truth is that such runs have 
been performed with absolute safety day after 
day, and week after week, and we challenge 
any one to ride in the present bogie stock of 
the west coast companies, and say that the 
speed is excessive or uncomfortable. As regards 
the capacity of the engines to do the work, 
without wishing to detract from the praise which is 
certainly due to Mr. M‘Intosh for having designed 
such an eminently successful class of engine, we 
unhesitatingly affirm that there are dozens of en- 
gines now running in England which could success- 
fully tackle the same high speeds, provided the 
load be kept down to within reasonable limits, and 
that the drivers have the necessary training. In 
comparing different locomotive performances, too 
little attention is usually given to the respective 
merits of the men who drive them. Those who have 
been used to taking trains all their lives at a speed 
of 47 miles an hour are not competent to keep time 
on a train booked 13 miles an hour faster. With 
equal reason might one transplant the engine-room 
staff of an ocean tramp on to a torpedo catcher, 
and expect to obtain 31 knots out of her. Such 
running requires special training, and ever since 
the race to Edinburgh in 1888, the Caledonian 
have been gradually increasing the speed of their 
trains, until they now stand pre-eminent at the top 
of the tree. In 1884 the time occupied by the 
quickest train running between Carlisle and Aber- 
deen was 7 hours 22 minutes ; to-day it is 4 hours 
31 minutes. Further, if the speed which is now 
being accomplished between Carlisle and Perth 
were applied to the following runs, the saving in 
time over that now achieved by the best train would 
be as follows : 


hr. min. 
London to Birmingham, London and 
North-Western .. ces =e 70 BE 
London to Liverpool, London and 
North. Western ... on a ao. eee 
London to Manchester, London and 
North-Western .. - oak ae 0 53 
London to Holyhead, London and 
North-Western ... 5 & a ees 
London to Exeter, London and South- 
i, ere 0 4 
London to Carlisle, Midland . 2 


To a business man the saving of an hour and 
three-quarters on the journey to Manchester and 
back would be simply invaluable. The Caledonian 
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have taught our English lines a lesson which will, 
we hope, not be lost upon them. We subjoin in a 
tabular form a statement of the chief particulars of 
the run we have been describing : 

West Coast Tourist Express. 








| Actual speed | 








ee Stations. | Time, Remarks. 
ace he a a ort 
m. ch, h, m, a. | 
Carlisle .. depart 1 54 20 | 
4 7 Rockoliffe . 2 010 42.4 | 
6 7 Fioriston a 2 2 0 65.4 | 
8 46 Gretna .. ay 2 420 63.8 | 
12 79 Kirkpatrick 9 2 910 55  /|Lin 200 up. 
16 57 Kirtlebridge » | 213 5 596) 
20 10 Ecclefechan ie 21615 64.7 
25 63 Lockerbie » 222 0 59 ‘Checked by signal, 
28 54 Nethercleugh * 2 24 55, 59.3 
31 59 Dinwoodie a 2 27 30, 73.4 
34 40 Wamphray - 230 0 66.2 | 
89 58, Beattock » |2 84 40 67.2 |L in 200 up. 
49 59° Summit Box * 2 48 30 43.4 |1 in 83: 80: 75 up. 
62 50 Elvanfoot ” 2 51 30! 57.6 |L in 100 down. 
55 23, Crawford i 2 53 40) 73.8 1 in 150: 240 down. 
57 68 Abington » | 255 60 71.1 ‘Lin 300 down. 
€3 19, Lamington » 8 0 O 77.5 |1in 809 down. 
€6 69. Symington a $ 3 8 69.3 Lin 200 up. 
73 13 Strawfrank junc. ,, 38 8 25 71.5 
73 42) Carstairs » | 8 8 50 | { Innumerable 
103 12; Greenhill » | 842 0 58.9 | [service slacks. 
109 58, Larbert .. » =| 345.20 643 | 
115 32) Bannockburn » | 860 50) 61.8 | 
117 60) Stirling .. arrive, 3 53 25) 64.2 | 
as ..depart 3 57 20 
2 74) Bridge of Allan ,, | 4 1 40 40.4 
479) Dunblane » |4 4 7 504 Lia 100 up. 
7 49, Kinbuck.. +” 4 7 85) 45.4 |1 in 88 up. 
10 64| Greenloaning ;, 4 10 55 57.2 | 
15 3| Blackford » | 41458 64 | 
17 19) Crieff June. e 417 8 58.1 while 100 
| | own. 
19 26, Auchterarder » | 41840 81.6 |Lin 100} down. 
23 36) Dunning a 4 21 60 78.1 |1 in 121 down. 
26 18 Forteviot ss 424 6 74 lt in 440 down. 
29 8 Forgangenny = 4 26 25 739 | 
33 2) Perth .. arrive, 4 80 50) 63.3 | 
sa = ee depart 4 40 30 | 
4 16, Luncarty oe 4 46 40) 40.4 |L in 188 : 173 up. 
5 12 Strathord ae 4 47 43° 54.2 |L in 200 up. 
7 18! Stanley Junction ,, 4 49 57, 55.6 |Lin 125 up. 
11 26) Cargill .. ~ 453 45 638 
13 51, Woodside es 4 55 53 66.6 
15 63 Coupar Angus is 4 57 35 76.9 
18 23) Ardler .. - 459 50 €4.8 
20 42, Alyth Junction, ,, 5 143) 71.1 | 
24 53 Eassie.. » | 5 518 70.7 | 
26 67; Glamis .. me 5 7 & 68.1 (Lin 220 up. 
29 52 Kirriemuir June. ,, 56 9380 716 
82 40 Forfar .. .. arrive 6 12 35 55.5 |L in 640 up. 
a eas - depart) 5 14 15 
676 Guthrie .. oo =ogg«~=||:« O 2B 26) 51.1 
19 25 Kinnaber June. ,, 6 35 £0 55.3 
83 79 Drumlithie .. ,, , 5 60 40 59.4 
57 10 Aberdeen, ticketpl.,, | 517 55 50.7 | 
57 25 = (station) ,, 6 20 30 
Average Sped, 
miles, chains min. sec. 
Carlisle to Stirling .. 117,—s« BO sin: )«=6119) «©3666 = 59.3 
Sterling to Perth 33 Sn 33 «380 = 69.1 
Perth to Forfar .. « se  @ 5 S* 32 Be 
Forfar to Aberdeen(tickets) 57 Or. 63 40 = 537 
Rockliffe to Bannockburn i111 25 , $10 40 = 60.3 
Cargill to Kirriemuir Junc. 18 | 15 442 = 70.1 
Elvanfoot to Strawfrank 
Junction .. a a 43 4, 16 65 = 72.8 
Load. 
Three bogie composites. 
One _,, + sleeping car. 
One » van, 
Locomotives, 


Carlisle to Perth, No. 728. 
Perth to Aberdeen, No. 61. 





NOTES. 
Tue Discharge or THE St. LAWRENCE. 

Proressor C. H. McLeop, of the McGill Uni- 
versity, Montreal, has recently conducted an 
inquiry as to the discharge of the St. Lawrence 
River some 40 miles below Montreal. The level 
of the St. Lawrence has been falling for some 
years past, and last year reached a point below all 
existing records. It was therefore of interest to 
ascertain what was the corresponding change in 
the discharge as ascertained some 10 years ago by 
Mr. Sproule for the Montreal Flood Commission. 
The section of river selected for the experiments 
was 3000 ft. long, the width being about the same. 
A series of tube floats were prepared, ranging from 
2 ft. to 42 ft. 6 in. in length, and the time taken 
for each to cover the full course of 3000 ft. noted. 
The path of each float was traced by taking 
numerous observations of its position, and in 
all cases proved to be very regular. The cross- 
section of the stream at the time of Mr. Sproule’s 
experiments worked out to 115,298 square feet, 


and the discharge to 311,101 cubic feet per’ 


second. The lowering of the water level in Pro- 
fessor McLeod’s experiments had reduced this to 
i 432 square feet, and thedischarge to 216,621 cubic 
ee 


however, made in November, when the water stood 











10in. higher than at the end of October, so that 
apparently the minimum discharge would be about 
196,000 cubic feet per second. From the above, it 
would appear that the mean velocity of the stream 
is about 2.06 ft. per second, and from this it follows 
that the energy stored in the water passing per 
second is no less than 895,000 foot-pounds per 
second at the time of Professor McLeod's observa- 
tions. This would be equivalent to over 1600 
horse-power, but, of course, there is no possibility 
of ever utilising industrially the flow of such a 
stream. 


ANOTHER GREAT WHEEL, 

The county of Lancashire is the great head-centre, 
the chosen home of the ‘‘ cheap-tripper.”” There 
is nothing like it in all the world. The summer 
migration of Londoners to the south coast is a mere 
paltry excursion compared to the mighty exodus 
en masse of the Lancastrian operative. Any one 
who has never visited Blackpool in the season has 
missed one of the most remarkable manifestations 
of our present social life. That, however, is by 
the way, excepting that the ruling passion of the 
cheap-tripper is to cram as much novel sensation 
as possible into the time at his disposal, and the 
fashionable way of doing this just now is by a great 
wheel, necessarily a considerable engineering un- 
dertaking. Blackpool is already provided with 
one of these structures, which, although some- 
what smaller than the Earl’s Court monster, is 
still of sufficient size to earn 100/. a day. It 
appears that New Brighton, in Cheshire, anxious 
to make a bid for the patronage of the cheap- 
tripper, and at the same time go one better than 
its neighbour and rival, Blackpool, is determined to 
have a still bigger big wheel, and a company for its 
construction is being formed. We are not told 
exactly what its diameter will be, but at any rate it 
will be ‘‘ the largest in the world.” So far as the 
wheel itself is concerned, it will be on the same 
lines substantially as the Earl’s Court wheel, but 
whereas in the latter the standards or supports 
carrying the axle only come up to the level of the 
latter, in the New Brighton structure the standards 
are extended above the wheel, and are joined 
together at the top by a platform, on which is 
erected a large pavilion. The wheel will be con- 
structed under the Graydon patents, and will be 
designed by Mr. J. E. Tuit, whose work, under 
Sir William Arrol, in connection with the building 


| of the Forth Bridge and the Tower Bridge, is well 


known. The top pavilion, which will hold 800 
people, will be about 350 ft. above the sea 
level, and below this there will be four stages 
in each standard, three being occupied by build- 
ings which will hold 500 to 1200 people 
each. The wheel will carry 42 cars, each 22 ft. 
long, 10 ft. wide, and 8 ft. high. There will be 
accommodation for 40 passengers in each, or 880 in 
all. If the whole structure were occupied, there- 
fore, we should have about 6500 upon it, without 
counting attendants and those who might be on the 
top-side platform, upon which no buildings are 
placed. The structure will, of course, be of steel, 
and the axle will consist of a steel tube 7 ft. in dia- 
meter, through which access will be obtained from 
one standard to the other while the wheel is re- 
volving. There will naturally be hydraulic lifts, 
electric light, and other modern appliances. There 
is also mention of an enormous concert hall, a new 
theatre, and a big swimming bath, but these appear 
to be supplemental to the wheel. The capital of 
the company is 140,000/. The contract for the 
wheel, together with new buildings, &c., is, we are 
informed, 92,5001. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 26. 

Tue iron trade is shaping itself up for 1897. The 
billet manufacturers have practically marked up 
prices. Since then only a moderate amount of busi- 
ness has been done. An estimate of productive 
capacity just made as to billets satisfies buyers that 
there is no need of apprehension as to supplies. There 
is an unexpected drop in demand. It is partly ex- 
plainable by the fact that financial arrangements have 
not yet been made for contemplated work. It is pro- 
bable that much of the new work long contemplated 
will not be ‘provided for until after January 1. The 
billet pool is now stronger than ever, and prices will 
now be more regular. A few thousand tons of 
structural material were contracted for last week, and 
more large orders will be placed at Pittsburgh during 


per second. These latter experiments were, | the next fewdays. In consequence of the delay before 


large enterprises can be pushed, prices in large lots for 





early delivery are somewhat weaker. Pig iron out 
put is greater. A speculative movement is threatened 
this week in Alabama irons, whereefforts are being made 
to sell iron in north-western markets for delivery up to 
June. At Chicago orders have been placed for 7000 tons 
of structural material. Bids have been opened there for 
three pumps capable of lifting 60,000,000 gallons of 
water daily. Western Pennsylvania mills are nearly 
all as busy as during the seasons of maximum activity. 
Railways are badly in need of cars, aud it is estimated 
that upwards of 100,000 could be profitably used. 
Possibly half that number will be ordered during the 
winter. Offers for pig iron for next spring delivery 
are now frequently made on the basis of current rates. 
A sharp improvement in most lines of iron and steel is 
quite probable towards the close of the year. The 
wire-nail trade has lost control of the market after a 
long period of strong prices. It is observed that there 
is a modérate expansion of iron and steel making capa- 
city in view of the better conditions expected in 1897. 
The leaders in the coming Administration have not 
decided what policy to adopt regarding the tariff. 





BRIGHTON AND ROTTINGDEAN RAILWAY. 
Tue short bit of line, formally opened on Saturday 
last, that connects the dashing town of Brighton to its 
modest little neighbour, Rottingdean, is one of the 
most curious of railway constructions. As a rule, per- 
manent way engineers look on the flooding of their 
lines as a very serious mishap, but the Brighton and 
Rottingdean officials take it as an absolute matter of 
course, and know that so long as the solar system 
remains undisturbed it will be an episode of bi-daily 
frequency, which will not even stop the traffic; in 
fact, this amphibious little railway will pass three- 
quarters of its time under water. To run through 
the sea a dozen feet or more deep naturally demands a 
modification in the general design of stock, and this 
is effected on the = and Rottingdean line by 
— the train on stilts. 
The line is about three miles long. and starts from a 
point a little east of the old Chain Pier—now, alas ! on 
its last legs—terminating at the gap in the cliffs, 
which was the origin of Rottingdean, The termini 
of the line consist of short foreshore piers built out 
into the tide-washed space, and therefore surrounded 
by water at high tide. The line is single track, 
but consists of a pair of double rails, that is to say, the 
car which constitutes, or rather takes the place of, a 
train requires four parallel rails for its support. The 
maximum gauge of the line is 18 ft., that being the 
distance between the two outer rails. The double 
rails in turn are 2 ft. 84 in. apart. In order to make 
this arrangement clear, it will be well here to describe 
the car. It consists primarily of a main deck which 
is about 45 ft. long and 22 ft. wide, and is supported 
by four steel columns at a height of 24 ft. above rail 
level. Each of these columns, which are 11] in. in dia- 
meter and are suitably braced and tied by brackets and 
steel rods, terminates in a truck of four wheels, the 
two trucks on each side or yrs | running on one 
ord of the 2 ft. 84 in. gauge rails. The foreshore between 
righton and Rottingdean is composed of large 
boulders on rock or chalk, much overgrown with sea- 
weed, and the sea at high water comes up to the base 
of the cliffs, The rails, which are 54 lb. per yard, are 
laid on large concrete blocks spaced about 3 ft, apart. 
They are secured by steel clips and bolts, oak chocks 
being placed between the rails and the concrete blocks. 
The level of the track varies slightly, owing to the 
slight irregularities of the shore, and the line in some 
parts going a little further out seawards, The steepest, 
— is, however, 1 in 300, and the maximum curve 
as a radius of 40 chains. 

On the main deck of the car is erected a saloon 
which is 25 ft. long and 12 ft. wide, so that a gallery 
5 ft. wide remains on each side. The roof of the 
saloon forms an upper deck, which will doubtless be 
the favourite position in fine weather, both on account 
of giving a more unobstructed view and being freer 
from vibration, The total accommodation is for 150 
passengers. 

The car is driven electrically, there being a power 
station at Rottingdean, The trolley system has been 
adopted. Two 25 horse-power electric motors are 
placed on the main deck, each above the top of one of 
two of the hollow supporting columns. Down each of 
the latter a shaft is carried, and the shaft being rotated 
by the motor through suitable bevel gearing, the 
motion is conveyed to the wheels of the correspondin 
truck by means of another set of bevel wheels an 
spur gearing. The truck wheels are approximately 
33 in. in diameter. Brakes are fitted to the wheels 
of the trolleys which are not driven, the brake rods 
going down the interior of the columns. Current is 
collected by two trolleys which are said to be of 
special desi; It will thus be seen that of the trucks 


only two have power applied to them, and this 
has been shown experience to be sufficient. Mr. 
Volk explained during a speech he made that 
it had en discussed whether all the trucks 





712 


ENGINEERING. 





[Dec. 4, I 896. 








should be driven, but he had come to the conclu- 
sion that so much weight would be on the wheels 
that it would not be necessary to distribute the power 
further than has been done. It has been found that 
the fact of the trucks running under water makes a 
considerable difference in the adhesion of the wheels, 
for if an attempt is made to force the pace, the addi- 
tional power applied only induces slipping. We are 
not aware at what speed the limit is reached, but on 
Saturday last the time occupied in the out and home 
journey between Brighton and Rottingdean was some- 
what over an hour. 

The visitors did not land at the Rottingdean pier, 
where the generating plant is situated, and there was, 
therefore, no opportunity of inspecting the generating 
machinery. etails of this were, however, distri- 
buted to the corpany in the shape of a slip reprinted 
from an siostehaal yn r, the particulars having been 
supplied by the engineer to the undertakihg. The 
plant consists of a General Electric Company 60-kilo- 
watt four-pole compound railway generator, coupled 
direct toa high-speed double-acting inverted engine, 
made by Messrs. W. Sisson and Co., of Gloucester, 
having cylinders 74 in, and 134 in. in diameter by 7 in. 
stroke. The engine is provided with an automatic 
shaft governor. The cylinders are described as being 
‘* partially superposed,” an arrangement which is said 
to allow the centres of cranks to be brought closely 
together. There are also ‘ patent self-adjusting con- 
necting-rods,” which, it is claimed, insure quiet run- 
ning. The governor controls both the high-pressure 
and low-pressure valves. The whole of the work- 
ing parts, excepting the intermediate valve rod and 
the lower end of the valve spindle, are inclosed in a 
crank chamber, and are lubricated by a bath of oil. 
Water circulation is provided to keep the oil cool, and 
a splash-plate is fitted just below the cylinder bottoms 
in order to prevent the oil striking against the latter, 
and thus becoming heated. A door is provided in the 
front to give access to the working parts. The boiler 
is of the return-tube type, and is, we gather, tested to 
supply steam at a pressure of 150 1b, to the square 
inch. This pressure is brought down by a reducing 
valve to give an initial working pressure of about 
120 Ib. e object of this arrangement is to allow for 
large fluctuations of work, the idea being to have a reser- 
voir of power in the boiler. The throttling also tends 
to prevent priming. A cylindrical surface condenser, 
consisting of a steel shell with yellow metal tubeplates 
and turned brass tubes, is used. An auxiliary engine 
actuates the air, circulating, andfeed pumps. The air 
pump is single-acting, and is specially arranged to con- 
tinue drawing as long as the tide gives a supply to the 
strainer box, which means a lift of about 25 ft. The 
suction pipe is fitted with a retaining valve, and for 
convenience in filling the long suction pipe when begin- 
ning work, a cup and cock are provided for priming 
the pump. There is a special arrangement of auto- 
matic exhaust valve designed to open to the atmo- 
sphere in case of the circulating water failing, and the 
vacuum thus being lost. The exhaust steam is in that 
case taken to the chimney. At 550 revolutions, and 
presumably the full working pressure, it is stated that 
110 brake horse-power is developed. It has, how- 
ever, been found that ample current is developed 
when the engine is running at 525 revolutions. There 
are also in the description the usual references to 
ample bearing surfaces, quiet running, disturbing forces 
reduced to a minimum, and so forth. It is further 
stated that there is in the engine-house a switchboard 
on which an automatic circuit-breaker and the usual 
measuring instruments are arranged. An electric cur- 
rent of 500 volts pressure is delivered direct into the 
overhead wire, which is suspended partly on steel and 
partly on wooden posts. At low tide the return is by 
the rails, and at high water the sea is naturally used. 

The run of last Saturday was carried out without a 
hitch. The day was fair, there being bright sunshine, 
although the wind was cold, from the north-east. A 
large number of persons had congregated at the start- 
ing point, the novelty of seeing what was, to all appear- 
ances, the head of a pier travelling by its own initia- 
tion through the sea, being sufficient to attract quite a 
crowd of the seaside visitors with which Brighton is 
still peopled, for it is one of those fortunate towns 
which has a season extending from early summer well 
up to Christmas, The line, directly after leaving the 
Brighton terminus, has to ‘wake a somewhat bold 
sweep into the sea in order to clear the large masonry 
groin which protects the shore at this part by checking 
the travel of the shingle. It is in ascending the beach 
again from the end of the breakwater that the maxi- 
mum grade is reached, and although this is not serious 
from the ordinary railway engineer’s point of view, it 
gives, of course, additional work for the generating 
and propelling machinery. It was, however, sur- 
mounted without difficulty both going and return- 
ing. The object of the railway is naturally to 
give holiday - makers a new sensation, or to 
afford them a view of the chalk cliffs and open 
sea. On Saturday the tide was well down, so that 


only parts of the line were under water, and that not 
for a great depth, 


At high tide, however, the 





water level reaches, we understand, to within 10 ft. 
of the car deck, and then if any considerable sea were 
running the sensation would be decidedly of an un- 
usual kind, the traveller getting all the excitement of 
a rolling sea with no rolling of the vessel or vehicle 
in which he is travelling. There is, however, one 
feature to which attention will have to be paid before 
the tripper can experience the perfect quiet which is 
necessary to the full enjoyment of a contemplation of 
Nature’s charms. It will be easily understood by engi- 
neers that power conveyed from quick-running elec- 
trical motors through three sets of gearing, and down 
vertical shafts 24 ft. or so long, will be likely to lead 
to some vibration, especially when lines are laid on 
concrete blocks mortised into the solid rock. This is 
actually the case in the car, the grinding of the ma- 
chinery and the jar from the rails being distinctly 
felt, although the pace was so moderate and oak 
chocks are placed between the rail and concrete as 
stated. Probably the difficulty could be largely over- 
come by mounting the saloon on an elastic base, 
although the most satisfactory arrangement would be 
to separate the motors from the part in which the pas- 
sengers are carried. 

The idea of constructing this railway is due to Mr. 
M. Volk, and the work has been carried out under his 
superintendence, with Mr. St. G. Moore as consulting 
engineer, both of whom we are pleased to congratu- 
late on the successful completion of their labours and 
the surmounting of many difficulties, both of a political 
and natural origin. A tide-covered railway is not 
altogether a new thing, a ferry runniog on lines having 
been in use for some time abroad. This, however, 
was quite a different thing to Mr. Volk’sscheme. The 
line is the property of a company, of which Mr. E. O. 
Bleackley is the chairmin. The total capital is no 
more than 35,000/. at present, and the cost of the line, 
including the terminal piers, was roundly 30,000/., or 
about 10,000/. per mile. We presume nothing was 
paid for land. 





CYCLE TUBE WORKS. 

On Wednesday last, the 2nd inst., new tube works 
at Coventry, which are the property of the Cycle 
Manufacturers’ Tube Company, Limited, of 12, Hatton 
Garden, E.C., were opened, the commencement of 
work being made the occasion of a lunch, to which a 
number of persons interested in the trade, journalists, 
and others, were invited. A special train left Euston 
at 10.30 to convey the guests of the company to 
Coventry. Onarriving at the works they were received 
by Lord Winchilsea, who is chairman of the company. 
After lunch a visit was paid to the mill, where the 
process of manufacture was seen. The works consist 
chiefly of two large ground-floor buildiogs, which 
comprise the rolling mills and draw-bench department. 
There is also a store adjoining. There are six pairs of 
rolls, with their accompanying furnaces and other 
appliances, and 14 chain draw-benches. The tubes 
are, of course, solid drawn, and are made direct from 
the ingot. The following brief description of the 
—— may be of interest to those who are not 
amiliar with this branch of industry. 

The blanks from which the tubes are made consist 


of solid cylindrical ingots of steel 20 in. long and 6 in. : 


in diameter. The steel, we are informed, contains 
0.25 of carbon. The first process is to bore a 1}-in. 
hole. This is done in a special horizontal drilling 
machine of substantial make, and having two heads. 
The ingot is fixed horizontally in the middle of the 
machine, and a drill enters from each end, both drills 
being fed up until they nearly meet half-way, when 
one is run back and the other makes the hole right 
through. Flat drills with twisted ends are used. The 
solid ingot is thus converted into a thick-walled 
cylinder, and this is taken to the first furnace, where 
it is brought to a bright heat. The rolls are, of 
course, grooved circumferentially. There are pro- 
vided mandrils which are attached to long rods pro- 
jecting out to the back of the rolls. The mandrils are 
placed between the rolls, and are only subject to the 
rubbing friction of the bottom roll as it revolves, but 
the tendency to be thrust out from between the rolls 
produced by the friction, is counteracted by the attached 
rods butting against a fence provided for the purpose, 
the fence being parallel to the rolls, and at a distance 
of the length at the rod from them. The heated cylinder 
or blank is taken from the furnace and slipped over 
the end of the mandril, and is then drawn in between 
the grooves of the rolls, and is thus forced over the 
mandril, the latter being prevented from moving by 
its rod, as stated. In this way, and by repeating 
the process, the thick cylinder is reduced in diameter 
and increased in length until it becomes a tube. When 
the tube is ed through the rolls and forced over 
the mandril it is, of course, threaded on the rod 
attached to the mandril. It therefore has to be pulled 
off the rod, an operation which is performed by hand, 
men being stationed at the back of the mill for the pur- 
pose. The tube is then passed back over the top roll to be 
withdrawn, there being generally two or three passes 
to one heat. The number of operations required in 








this part of the process varies —wrewe | to the nature 
of the tube being made, about 12 being the average. 

The six mills are driven by a compound horizontal 
engine placed in a separate compartment. It has a 
short drive of rope gear to a second motion shaft, the 
latter being in an underground tunnel, and the motion 
being conveyed to the mill train by spur gearing. 

After being hot-rolled on the mandril in this way, 
the tubes are taken to the benches, of which there are 
14 in all. They are ordinary continuous chain benches, 
which are driven by another horizontal compound 
engine. In this case the power is conveyed to the 
second motion shaft by toothed gearing, there being a 
separate spurwheel on the engine shaft. The tubes, 
roughly formed by rolling, are now cold-drawn on the 
bench through steel dies and on a mandril, the reduc- 
tion in diameter varying according to the nature of the 
work, The average decrease in passing through the 
die is about ,), in., but the diameter may be reduced to 
3y in., though this would be probably the maximum. 
The number of operations also varies here according to 
the nature of the work, and would range from 14 draws 
upwards. The tubes are pickled and are annealed 
between each operation, troughs and annealing fur- 
naces for the purpose being in this department of the 
works, 

There are also cold saws for cutting tubes to length, 
and other appliances necessary for finishing the work. 
In another department draw-bench dies are made and 
trued, and there are case furnaces for case-hardening 
them. 

The shops are excellently arranged, having been just 
constructed purposely for the work. The power bcing 
conveyed below the ground level gives a fine open 
floor, and the lighting from above is excellent. The 

lant, including the engines, has been supplied by Mr. 
V. Midwinter, of Birmingham. As at present 
arranged, though there is room for extension, the 
capacity of the works is 100,000 ft. of tube per week. 
tt is not only bicycle makers who will welcome this 
considerable addition to the steel tube producing re- 
sources of the country. The ‘‘ bicycle boom” has not 
been an unmixed blessing to engineers, especially those 
who have turned their attention to water-tube boilers 
of the express type. We think the profit attending 
the manufacture of water-tube boilers must be be'ow 
the very handsome return obtained by the makers of 
bicycles, at least one would be led to suppose so 
from the ease with which the cycle manufacturers 
have been able to outbid the engineers in the 
scramble for tubes, Although the extreme craze 
for bicycle riding is not likely to last in the fashion- 
able world, there is no doubt that the demand will 
continue beyond anything that would have been 
thought possible a few years ago. The enormous in- 
crease in bicycle-making establishments, the cheapen- 
ing of processes by the introduction of labour-saving 
appliances and special machine tools, must inevitably 
bring down the exorbitant prices now charged for 
machines, and the improvements in design, especially 
in tyres, will all combine to render the bicycle more 
popular, and counteract the ebb of fashion. The de- 
mand for water-tube boilers will also ircrease. ‘here- 
fore the establishment of this well-designed tube fac- 
tory is a matter of congratulation to those requiring 
tubes. It may, perhaps, even be a matter of congratu- 
lation to the shareholders, although that is a rash 
matter to predict of any manufacturing company at 
the present time. 








TRANS-ANDINE RaItway.—The completion of this great 
work is urged as highly advisable, as with tunnels and 
snow sheds it would secure rapid communication between 
Chili and Argentina, even during the stormiest weather 
known in the Andine regions. 





Tue Inst1TvTION or JuNIOR ENGINEERS.—On Friday, 
the 27:h ult., a large number of the members of this 
Institution paid a visit to the works of Messrs. Jobn I. 
Thornycroft and Co., at Chiswick. They were received 
by Mr. John Thornycroft, Jun., and dividing into small 
parties, were shown over the various sections of the ex: 
tensive works, which have a river frontage of over 300 
yards, cover an area of about 11 acres, and give employ- 
ment to 900 hands. The first order for the British 
Government—the torpedo-boat Lightning—was executed 
in 1877, previous to which similar craft had been supplied 
to Sweden. Vessels have also been built for the navies of 
France, Italy, Germany, Russia, Holland, Denmark, 
Spain, Brazil, and the Argentine —_ The de- 
partments of the works include drawing offices, 
mould loft, machine and fitting shops, engine erecting 
shop, boiler-shops with multiple water-tube boiler- 
shell drilling machine, carrying 13 drills, and tube-bend- 
ing machine ; a with building slips, plate-bending 
rolls, punching and shearing machinery, plate and angle- 
iron heating furnaces; coppersmiths’ shop - condenser 
work ; galvanising shop; smithy; wood-working shops ; 
pattern stores ; carpenters’, joiners’, and cabinet-makers 
~y Five boilers supply steam to the works ; two are 
by Galloways, the others Sette the firm’s own make, of 
locomotive type. The engine driving the turnery and 
— shop machines and fans for the smiths’ fires is 4 
modified torpedo-boat engine, two - cylinder compound 
non-condensing. 














Dec. 4, 1896.] 





ENGINEERING 


a3 








MOTOR CARS. 
To THE EDITOR OF ENGINEERING. 

Sir,—Engineers are quite capable of realising what is 
likely to be beneficial to them without the reminder of 
Mr. C. Crowden. 

What all honest engineers realise is this, namely, that 
the red flag happily removed from the public highways 
should be exposed as a sign of danger before the thousands 
of investors who are being barefacedly deluded by specious 
promises into parting with their hard-earned money to 
line the pockets of promoters, who care neither for the 
honour nor yet for the prosperity of the engineering pro- 
fession. ours, 


TRIANGLE, 
Cromer, November 30, 1896. 





To THE EpiToR OF ENGINEERING. 

Srz,—I believe myself to be a kind of mechanical 
Diogenes. Diogenes was said be constantly looking for 
an honest man. I have been looking for an honest 
motor. Like the rest of mankind who read the scientific 
and daily papers, I became interested in the question of 
motor carriages, and I decided that as soon as they 
made their appearance I would have one, Of the three 
horses that I had I sold two, so as to be ready for the new 
mechanical carriage. I then set about eearching for 
comething new. I visited the Stanley Show last year. 
I bought and read all the American and French publica- 
tions relating to motor carriages. I visited the Exhibi- 
tion, and examined with care all the motor carriages at the 
Imperial Institute, and then went to the Crystal Palace ; 
and finally I examined the carriages which took part in 
the race to Brighton. I thought from what I had heard 
that somebody had invented some very valuable and 
simple engine for driving these carriages. Imagine m 
surprise then when I found that every one of those whic 
were propelled by petroleum employed the old Otto 
engine, with not a single exception. 

Now, as Mr, Lawson and his colleagues are forming an 
immense syndicate, called the British Motor Syndicate, 
for which they want 2,500,000/. from the public, as their 
assets consist almost —o patents, and their 
principal source of revenue will derived from selling 
patent rights to people who propose to make motor car- 
riages, I would like to ask these gentlemen exactly what 
they propose to sell: because it is not at all probable that 
any one who wished to make a motor carriage would buy 
a patent right, and pay for it, provided that iv granted 
him no new rights, 

Mr. Lawson and his company make a great deal of 
‘*master patents,” also of the company being a “‘ parent 
company.” Now, as far as I am able to see—and I have 
had a great deal of experience in engines of all kinds—I 
should say that the yr! motor patent that ever was a 
master patent was the Otto. There is no question but 
what the Otto gas engine was new; it was a very valuable 
invention, and went at once into use. It is one of 
the few patents taken in the last 20 years which 
may be called a ‘‘master patent.” The parties who 
— the patent rights in England were Messrs. 

rossley Brothers, who defended themselves successfully 
against all infringers and had the exclusive monopoly of 
the patent during its lifetime in England. But the patent 
has expired and has been common property for years. It 
cannot be revived. I cannot learn that either Mr. Lawson 
or any of his colleagues ever had any interest whatsoever 
in this patent. What patent rights then are they to sell 
to the British public? Certai y not the Obto engine, 
because the public already have the right to manufacture 
that. What else then is there in a motor carriage? The 
wheels, the body, and the transmission, and I find that in 
the transmission, gears are sometimes used ; belts are also 
used, while sometimes the power is transmitted through 
the old jack-in-the-box, a very ingenious device, but the 
patent on it expired years ago. Does Mr. Lawson pro- 
pose to sell the right to use gears or belts, or has he the 
monopoly on the jack-in-the-box ? If it is not any of these, 
what can it be? Will Mr. Lawson and his friends explain 
what they think they have that is patentable which is 
necessary for one to use on a motor carriage. When 
Mr, Lawson and his friends started out to make motor 
carriages they took the best-known oil or gas engine 
In use, namely, the Otto, placed it on a carriage, 
and connected it to the wheels with belts or chains; 
and as they could not take a gas works along with them, 
they employed. the vapours of light petroleam—something 
which has been done for many years. Suppose now that 
any one else, wishing to do the same thing, should follow 
exactly in Mr. Lawson’s footsteps, pick up these old 
devices, connect them together, and make a motor car- 
riage. Why should they not do it quite as well without 
Mr. Lawson as they can with him? Why should there 

any more necessity for one to purchase the right to 
make an old device like the Otto engine, than there is for 
. hed to purchase the right to cultivate cabbages in 

The Otto engine was doubtless an exceedingly good 
engine for the purpose for which it was Originally used, 
namely, as a stationary engine for driving stationary 
machinery. It only does work every second outward 
stroke of the piston, consequently the flywheel is driving 
the piston three-quarters of the time. This necessitates a 
high speed and a eavy flywheel. Moreover, a gas engine, 
in the very nature of things, has to run fast or not at all, 
~ it is quite out of the question to reverse them after 
, © manner of a steam engine. To utilise this system for 

Tiving carriages is similar to putting an ordinary non- 
tg steam engine to drive a locomotive or a steam- 
ship. Asa matter of fact, they are not well suited to the 
agin My do -_ say a there will not be such a thing 

t patent for driving motor carriages, but I do 
say that this carriage has not yet been invented. What 


is required is an engine that will run either fast or slow, 
either forward or k, make no smell, and use heavy 
petroleum asa fuel. When Mr. Lawson and his associates 
produce an engine of this kind, that will run and be mani- 
pulated as easily as a steam engine, and will be as well 
— for running motors as the Obtto is for stationary 
machinery, he will then have a master patent of some 
value to sell; but so far the principal new thing that I 
have noticed about the motor carriages is the strong smell 
which accompanies them. Perhaps the alleged master 
patent relates to the smell only. Iam inclined to think 
that it does, 
Yours truly, 
Diocenss, C.E., M.E., E.E., &c., &c. 
November 28, 1896. 





To THE EpiToR oF ENGINEERING. 

Sirz,—As statements relating to the British Motor 
Syndicate, Limited, have appeared in numerous papers 
which are misleading to the public, and may be of injury 
to me if the readiest inference from them is not contra- 
dicted, I beg you will allow me to say that the reference 
to my name coupled to The Engincer was without m 
knowledge or authority. The owners of the patents whi 
were bought from me for the British Motor Syndicate or 
Great Horseless Carriage Company are, of course, free to 
publish the fact of their ownership, but the publication 
should be in a form unobjectionable to the patentee. The 
purchase above referred to having been settled, I have no 
interest in the syndicate or any other moter vehicle com- 

y, beyond that of any engineer who takes particular 
interest in the subject of motor vehicles of all kinds, and 
in the inventions concerning them. With regard to the 
reference to my editorial connection with The Enginecr, 
which has been made the subject of notices by advertise- 
ment, I would like to be allowed to state that my resig- 
nation took place in July in consequence of pressure of 
private practice, and had no reference, as might be implied 
from the words used in the notices to which I allude, to 
the British Motor Syndicate. 

I an, Sir, your obedient servant, 
W. Worsy BEAUMONTy 

Outer Temple, 222, Strand, London, W.C., 

December 2, 1896. 





A NATIONAL RAILWAY MUSEUM. 
To THE EprtToR oF ENGINEERING. 

Siz,—I have read with much interest your article in 
support of the pro; museum. The following inci- 
dent will show, I think, that energetic action in favour of 
a special museum is really called for. 

In June, 1892, soon after the abolition of the broad 
gauge, I lamented in the National Observer the wide- 
spread destruction of historical railway plant which had 
shortly before come under my notice, and ‘aes ed that 
the Great Western Railway Company should be ap- 
proached and requested to present to the South Kensing- 
ton, or other suitable museum, one of the disused broad 
gauge express engines, together with its tender anda 
section of Brunel’s permanent way. The idea was taken 
up by Sir E. J. Reed, Professor A. C. Elliott, and others 
so successfully, that on February 18, 1893, it was an- 
nounced in the columns of the National Observer that the 
Great Western Railway had agreed to present, and the 
South Kensington Museum to accept, ‘‘an interesting 
collection of objects relating to the broad gauge, includ- 
ing the locomotive ‘North Star.’” That is nearly four 
years ago, but neither the ‘* North Star” nor any of the 
other pos of interest are yet tobe seen at South 
Kensington, owing, I believe, to space being lacking 
there for their proper display. Surely no more con- 
vincing proof of the necessity of a special museum could 
be forthcoming. ; ; 
Being entrusted by the Mechanical Engineering Com- 
mittee of the Edinburgh International Exhibition of 
1890 with the formation of the Railway Court, which 

roved such an attractive feature of that Exhibition, I 
bad, in 1889 and the early part of 1890, much communi- 
cation with many of the railway companies, and was 
grieved to find that want of room at their works had led 
several of them, including the Midland, Caledonian, and 
North British, to break up all their earlier engines. ‘* Not 
a scrap left ” was the expression used by one of them. 
The Caledonian admitted having had the Dundee and 
Newbyle engine ‘‘ Earl of Airlie” (built 1833) in its posses- 
sion, but had broken it up for want of room. If this lack 
of spare space can be met in the future by a museum, or 
otherwise, I am convin by my knowledge of railway 
directors and officials that their co-operation may 
counted upon to preserve the many valuable objects which 
fortunately still remain. It must not be imagined that 
indifference is chargeable exclusively to those who have 
it in their power to give. On one occasion the engine of 
an historical Clyde steamboat was offered to a h 
museum, and declined by the director on the ground that 
he had no room for *‘ old iron,” 

T am, Sir, yours, &c., 
. R. BENNETT, 
44, Manor Park-road, Harlesden, London, N.W., 
November 16, 1896. 


To THe Eprror or ENGINgERING. 

Sirn,—Your able article on this subject should do 
much to draw public attention to its importance. 
am sure a collection of old locomotives, coaches, rails, 
drawings, &c., would be of the test interest to 
every one, because our railways and their progress are 
matters in which the whole nation is concerned. 

From information I have received, I know the matter 
is having the careful consideration of the Government 











Departments, and that all that is required is an expres- 
dion’ 08 public opinion to force them to spend a Fittle 








money to house such a collection at South Kensington. 
How urgent this matter is may be ag from the state- 
ment that owing to the great Paris Exhibition of 1900, 
and the interest taken at Chicago in Mr. Clement E. 
Stretton’s splendid collection (taken over at the request 
of the Government), which he has offered to such a 
museum, there have been for some time pastactive agents 
from France and the United States in this country who 
are buying up every railway relic they can. 

Last week some five tons of very old rails, chairs, &c., 
left for Paris, dating back to 1789, 1800, 1830, &c., thoee 
of 1800 being Outram’s rails, from whose name and rails 
we derive our terms ‘‘tramways,” or “trams.” And to 
Chicago this week goes a complete collection of the 
drawings of one of the oldest locomotive building 
firms in the country. These are only specimens of the 
losses going on weekly, and it will be a disgrace to the 
railways, the great engineering profession, and the 
Government, if steps are not at once taken to found a 
railway museum for Great Britain, and to induce the rail- 
way companies and individuals to keep their relics till it 
is opened, and then patriotically present them ; and chief 
among these, in general interest, are old types of loco- 
motives and — 

am, Sir, ~ obedient servant, 
ORMAN D,. MAcDONALD. 


15, Abercromby-place, Edinburgh, November 16, 1896, 





BRIDGE PRACTICE. 
To THE EprroR oF ENGINEERING. 

S1z,—In my letter of last week respecting your article 
on the above, I was sufficiently incautious to question a 
statement to the effect that dive load stresses in a con- 
tinuous girder are not influenced by moderate pier settle- 
ment. 

In this matter I have —— furnished an example 
of the truth of my remarks on the care necessary to the 
useful consideration of such questions, and illustrate 
further the accuracy of your own information. 


T am, Sir, yours trul. 
December 1, 1896. tore W’H.T. 





HARD STEEL. 
To THE Epitor oF ENGINEERING. 

Str,—In Eneineerine, No. 1613, page 681, there ap- 
pears a letter from Mr. Hiram S. Maxim describing a 
new steel manufactured by his brother, Mr. Samuel 
Maxim, “‘ on a little farm away from everywhere.” It 
seems that this steel is capable of drilling a hole through 
any British steel ‘made as hard as fire and water will 
make it.” Also that, after thus lowering the pride of 
English steel metallurgists Mr. Samuel im is pre- 

ared to ‘shave himself with the drill.” The operation 
ast named must be singularly interesting, because, as far 
as my knowledge goes, razors still retain their popularity 
in this country, and there is no recorded instance -of a 
Britisher shaving himself with a dri. It also appears 
that Mr. Samuel Maxim has discovered that the bad 

uality of the steels now made in America and England is 
due to the fact that in these steels the carbon exists as 
finely divided graphite. In the new steel the carbon 
exists entirely as carbide of iron, hence its extraordinary 
properties. The ——. nature of these brilliant dis- 
coveries will be evident when it is realised that they com- 

letely overthrow the results obtained during years of 

borious research by such metallurgical mediocrities as 
Abel, Barus, Le Chatelier, Ledebur, Muller, Okerman, 
Osmond, and others. One little detail, however, remains, 
viz., that Mr. Samuel Maxim should prove his enuncia- 
tion. This doubtless he will do before the American 
Institute of Mining Engineers ; and in order to make his 
triumph on that occasion quite complete, I shall be glad 
to supply him with a piece of hardened Sheffield steel to 
drill. Mr. S. Maxim considers that the superiority of 
Wootz over our modern steel is due to the presence of 
traces of some unknown element. Is this gas? (1, of course 
refer to the element, not the statement.) In conclusion t 
would a suggest to Mr. Hiram Maxim that his 
brother’s steel will render the almost bullet-proof cuirass 


uite impermeable. 
: ' Yours faithfully, 


J. O. ARNOLD, 
The Technical School, Sheffield, November 28, 1896, 





BOILEAU’S TRAVERSE TABLES. 
To THE Eprror oF ENGINEERING, 

Siz,—We regret to find that there is an error in the 
Seventh Edition (1896) of Boileau’s Traverse Tables. 
. ape 20, 9 deg. 52 min. lat. 8, for 7.86167 read 

As many of your readers are using this work, we shall 
be greatly obliged if you would inform them in your 
columns, so that the error may be corrected. 
ours faithfully, 
W. H. ALLEN AND Co., 


‘ Loarep. 
13, Waterloo-place, London, 8.W., 





STATIONARY STEAM ENGINES. 
To THe Eprron or ENGINEERING. 
S1z,—We often hear that we are inundated with booke, 
and it is true, but yet there is room for more, if they are 


I | of the right sort. 


A much-felt want of designers of statio: engines, 
and I believe of the more thorough-going modern manu- 
facturers who are usi bock which deals 


— is for a 

as thoroughly with this branch of engineering as does 
Seaton in his “‘Manual of Marine Engineering,” which 
describes in detail every part of a ship’s machinery, and 
gives a vast amount of practical, and also very interest- 
ing, but well conden historical information on the 
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more important branches of the subject. The size of the 
book, too, is handy, and the price reasonable. 

I believe that such a book, written, above all things, by 
@ practical man, and taking Mr. Seaton’s book as a 
model, would find a ready sale not only in this country, 
but in others, as I have searched in vain for anything of 
the kind. Yours truly, 

Middlesbrough, November 27, 1896. S. 


THE ‘‘PROTEAN ” GEAR FOR CYCLES. 
To THE EprTor oF ENGINEERING. 

Si1r,—We wish to correct an error in your report of the 
Stanley Show, published in your issue of the 27th ultimo. 
In referring to the ‘‘ Protean” gear you say: “The 
change of gear is effected by back pedalling, or rather, 
by checking the pedals with the foot.” 

The latter part of this sentence is not correct, and the 
impression it conveys to the public is one that we parti- 
cularly do not wish them to be under. In our pamphlet 
you will observe that we have laid particular stress upon 
the fact that the feet can be held still on the pedals going 
down-hill, while the machine runs (see pages 3, 4, and 7). 
To change the gear it is particularly stated that the 
pedals must be revolved backwards. 

We would also point out that the gear is not at all com- 
plicated, as stated in your report.. The chain wheel 
consists of six parts only, and when driving the machine 
these parts all work together, and the only separate 
movement is when the gear is altered, and then only two 
parts move. Yours faithfully, 

Tue Wuipret Cycie Synpicate, Limirep. 

57, High-street, Clapham, S.W., London, 

December 1, 1896. 








PACKING LAMP-BLACK. 
To THE EpiTor oF ENGINEERING. 

S1r,—A customer of ours in Germany wants a machine 
for packing lamp-black in packages of 1 lb., 4 1b., } Ik., 
and 3 lb. in strong paper packages. 

If you, or any of your readers, could help us to find a 
maker of such machines we should be glad, and would 
put our customer in direct communication with the same. 


Thanking you in anticipation, 
Yours truly, 
December 2, 1896. PP. FT 





ApmrrALtty Works DeparRTMENT.—The Department of 
the Director of Works of the Navy has recently been 
under reorganisation, and the following are the numbers 
and scales of pay of the future permanent engineering and 
surveyors’ staff. Entries for assistant civil engineers 
second grade and assistant surveyors second grade will in 
future be made by open competitive examination under 
the Civil Service Commissioners, from whom particulars 


gan be obtained : 
Annual 


Minimum. Increment, Maximum. 
£ & £ 
Assistant director of works 850 60 1000 
Engineering Staff 
Annual London 
Minimum. Incre- Maximum, Allow- 
Admiralty. ment. ance. 
One superintending civil <&£ £ £ £ 
engineer .. oe +. 600 26 700 150 
One civil engimeer .. -. 400 20 500 1060 
One assistant civil engi- 
neer first grade .. - 860 15 400 100 
One draughtsman .. 150 10 200 
Outports. 
Three ouperlatenting civil 
engineers .. ee «- €00 25 700* 
Six civil engineers .. -- 400 20 500* 
Seven assistant civil engi- 
neers first grade.. £00 15 400" 


Eight assistant civil engi- 

neers second grade ce 80 10 
* With existing allowancee. 
The engineering staff at the Admiralty will be inter- 
changeable with the staff at the ports, the same chances of 
promotion to the higher posts, including that of assistant 
director of works, being open to all: 


Surveyors. 


E00" 


Annual London 
Mirimum. Incre- Maximum. Allow- 
ment, ance, 
Admiralty. £ £ £ £ 
One chief surveyor. . 60 25 £00 
Two surveyors - bb 400 20 500 
Two assistant surveyors 
first grade i. ss 260 15 350 50 
Two assistant surveyors 
second grade as 125 10 250 60 
Outports. 
Two assistant surveyors 
firet grade.. we * 250 15 350 
Three assistant surveyors 
second grade os 125 10 250 


The assistant surveyors of the first and second grades at 
the Admiralty and the ports will be interchangeable, all 
sing the same open competitive examination and 
aving the eame chances of promotion, and all the higher 


posts in the surveyors’ branch, including that of chief a 


surveyor, being thrown open to them : 
Coast Guard Branch. 





Annual 
P Allow- 
Mnmum. Incre- Maximum, 
ment, ence. 
Head Opie. £ £ £ £ 
One surveyorot coastguard 
buildings .. oe — oe 20 700 
One clerk of works 215 10 300 | 


Lands Branch. 
-- 600 20 600 
-» 118. to 198, per day for six days a week | 


One surveyor of lands 
One assistant ditto 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


SEPTEMBER, 1896, 


OcrtosEr, 1896. 


NovemseER, 1896, 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. 
in weight from 70 Ib. to 801b. The metal prices are per ton, 


r bottle, the contents of which vai 


The price of quicksilver is 








eavy steel rails are to Middlesbrough quotations. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has remained stationary ; the best 
descriptions have made 93. 9d. to 10s. per ton, while 
secondary qualities have brought 9s. 3d. to 93. 6d. per 
ton. The house coal trade has ruled firm, the demand 
having been stimulated by the cold weather of the last 
few days. No. 3 Rhondda large has made 10s. 6d. per ton, 
Patent fuel has been in good demand. The inquiry for 
coke has also continued brisk; foundry qualities have 
made 17s, 3d. to 17s. 6d. per ton, while furnace ditto has 
brought 14s, 6d. to 16s. 6d. per ton. Iron ore has been 
moderately active; rubio has been quoted at 14s. to 
14s, 3d. per ton. The manufactured iron and steel trades 
have shown little change ; all the principal works are in 
full activity. 


The Electric Light at Torquay.—The electric lighting 
committee of the Torquay Town Council decided on 
Thursday upon the tenders which it will recommend for 
the acceptance of the council in connection with the in- 
stallation of the electric light. In all there were 76 ten- 
ders from 48 firms. Twelve tenders ranging from 23031. 
to 4999/. were received for boiler-house plant, and that of 
Messrs. Babcock and Wilcox, Limited, of London, was 
accepted for 23037. Eight tenders, ranging from 7455/. 12s. 
to 11,7291., were received for ine-house plant. That 
Easton, Anderson, and Goolden, Limited, of Erith, 
Kent, for 8233/., with Willans engines, was adop 
For mains, switchboard instruments, &c., there were 10 
tenders, ranging, from 5631. to 8927. The tender adopted 
was from S. Z. de Ferranti, Limited, of Hollin- 
wood, near Manchester, for 706/. 3s. Seven tenders, 
ranging from 71651. 33. 6d. to 9216/., were 
ceived for streep works, arc lamps, and cables. That 
of the British Insulated Wire Company, Limited, 
of Prescot, Lancashire, for 71657. 3s, 6d. was adopted. 
Of 18 tenders for transformers, thap of Nalder and 
Hinton, London, for 796/. was approved, with a condi- 


ted. | operations have 





tion. Five firms tendered for the supply of meters and 
nine for accumulators, but it was thought desirable to 
defer them for the present. There were nine tenders 
ranging from 109/. to 2251. for travelling crane, rails, 
&c.; and that of Messrs. Isles, Limited, of Stanningley, 
near Leeds, was approved (109/.). For the buildings 
three tenders were received. Mr. F. Blatchford’s, Tor- 
quay, is to be recommended. It is estimated that his 
work will cost about 245/. In addition to that about 
1501. will have to be expended upon a flue by the council. 
Exclusive of the building section, the tenders previously 
accepted amount to 19,312/. 6s. 6d., while the engineers 
estimate was 22,300/. 


Proposed Light Railway.—An application is intended to 
be made to the Light Railway Commissioners for an order 
authorising the construction of a light railway from the 
Midland station, Cheltenham, to Winchcombe, Glou- 
cester, the proposed terminus being near St. Peter’s 
Church, opposite thé site of St. Mary’s Abbey. It is 
stated that the gauge of the line will be 4 ft, 84 in., 
— ‘electricity, air, or other motive power” will be 
used, 


Llanelly.—P reparations are being made at Llanelly for 
the construction of a new dock, ring operations aré 
being carried on upon the site, with a view of ascertain- 
ing the nature of the foundations. Up to the nt these 

tered “ecage ee + 3 Ay sch. yon the 
coun’ a quantity o which, when the 
foundations of the dock come to be laid, will considerably 
reduce the cost. The channel from the harbour light- 
house out at sea is also improving, a fine depth of water 


re- | now being found between the north and the south train- 


ing walls. Some obstructing sandbanks, which have in 
the hampered and hindered navigation, have become 
much smaller, and ships are now able to ride over them 
without danger. ere is also now a fairly straight 
channel as far as Burry Port, 
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STEAM JACKETS. 
Research Committee on the Value of the Steam Jacket * 
Mr. Henry Davey, Chairman. 
No. 66.—EXPERIMENT ON A LOcoMOTIVE ENGINE. 
By Professor T. Hupson BEARE and Mr, Bryan 
DonkIN. 

Object of Experiment.—The object of this experiment 
was to arcertain the advantage gained by jacketing the 
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able to make the trials on a special train, the working of 


the experiment. The trials were of short duration, and 
the condition of the fires at the start and the finish of each 
had to be determined by the necessities of the traffic 
requirements, and could not, therefore, be varied to suit 
the wishes of the experimenters, The consumption of 
steam was obtained with a close approach to absolute 
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accuracy ; bub the same cannot be said respecting the fuel 
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cylinders of a locomotive engine. The trials were under- 
taken, and carried out on the Lancashire and Yorkshire 
Railway, at the suggestion of Mr. John A. F. Aspinall, 
chief mechanical engineer, who gave every assistance to 
the experimenters, The latter were on the locomotive 
during the trials, as well as several assistants who were 
taking indicator diagrams and other data. 

Owing to the fact that these trials were carried out on 
4 locomotive doing its ordinary train service, it was im- 
poesible to obtain results as complete and thorough as 
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consumption, owing to the above circumstance with regard 
to the condition of the fires. The results obtained are 
therefore not such as will enable any definite conclusions 
to be drawn as to the value of the steam jacket in loco- 
motives. They are nevertheless interesting and valuable ; 
and having involved considerable trouble on the part both 


of the experimenters during the trials and of Mr, Aspinall | j 
in the preparation of the engine for the experiment, it 
has been thought advisable to publish them for the use of 
the members. ‘ 

Description of Engine.—The experiment was made on a 
passenger locomotive, No. 1093, during its regular work 


would have been aimed at, had the experimenters been | York, a distance of 764 miles, 


which could have been arranged to meet the necessities of | 





of taking the 7.30 a.m. express train from Manchester to 


and returning with the 
3p.m. express from York to Manchester. Both engine 
and tender are the ordinary standard pattern of this 
railway, as illustrated in Fig. 1. The engine is a four- 
wheel coupled with bogie truck, the driving wheels 
being 7 ft. 1 in. in diameter and the bogie wheels 
3 ft. 04 in. The cylinders are inside and horizontal, with 
their valve chests on the top. The engine wheel-base is 
21 ft. 64 in., and the total wheel-base of engine and tender 
41 ft. 14 in. The weight of engine and tender when 
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empty is 56.287 tons, and when in working order 70.925 
tons, the tender carrying 1800 gallons of water. The 
boiler is of steel, 4 ft. 2 in, in diameter and 10 ft. 78 in. 
long ; the firebox shell of steel, and the firebox of copper, 
6 fo. long, 4 ft. 1 in. wide, and 5 ft. 10 in. high. There 
are 220 tubes of 1? in. outside diameter. The heating sur- 
face in the tubes is 1108.73 square feet, and in the firebox 
107.68 square feet; total 1216.41 square feet. The fire- 
grate area is 18.75 equare feet, the ratio of heating sur- 
face to grate area being 65 to 1. The firebrick arch in 
the combustion chamber is about 24 ft. long. The height 
of the chimney above the firegrate level is 10 fb. 

The cylinders were originally of the normal pattern, 
19 in. in diameter and 26 in. stroke. For this experiment 
they had been bored out and fitted with cast-iron liners, 
which reduced the internal diameter to 174 in., thus pro- 
viding a body jacket of %in. space. The front cylinder 
covers were fitted with external covers, the space between 
the two forming a steam jacket.. The back covers, how- 
ever, were imperfectly jacketed by fitting over them, as 
close to the actual covers as possible, an annular wrought- 
iron ring with an inner and outer cover, the space be- 
tween the two latter forming a jacket space. The external 
surfaces of the end jackets were much exposed, and not 
well covered. In Figs. 9, 10, and 11 are shown sec- 
tional views of the cylinders as thus fitted with their 
jackets, 

In Table I. (next page) are shown the clearance volumes 
of the cylinders, and the jacketed and unjacketed in- 
ternal surfaces exposed to steam in the clearances alone, 
and also in the clearances and cylinders at 90 per cent. 
of the stroke. It will be seen that the proportion of the 
clearance surface acketed is only about a quarter of the 
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whole, and this is mainly due to the cover jackets; of 
the back ends therefore a large part is hardly jacketed 
at all, in the true sense of the word. 

Description of Trials.—Four trials were made, lettered 

, B, C, D, on September 18 and 19, 1894: A un- 
jacketed and B jacketed on the 18th; C jacketed and D 
unjacketed on the 19th. A and C were made on the runs 
from Manchester to York, and B and DP on the retura 
runs from York to Manchester. 


TABLE I.—Engine Dimensions. 


li aoe right 17.543 in. 
Diameter of cylinders, taken io’ { left 7.559 ,, 
Diameters of piston-rods i wo 2. ” 
: right 238.31 sq. in. 
Mean areas of pistons.. { left 238.76 5, 
Stroke of pistons ° i's es oe 26 in. 
ee cf driving wheels on tread ae 85 ,, 
Cylinder constants for indicated horse- : 992; 
power per pound of mean effective pignt prod i.b.p. 
pressure at 1 revolution per minute .. 7 ji Hd 
{ front 0.293 cub. ft. 
Clearance volumes* es = --4 back 0.247 ,, 
| mean 0270 ,, 
Mean clearance volume in inches of stroke = 1.96 in 
Mean clearance volume in percentage of piston 
displacement oe os 5 i -. 7.52 per cent. 
Volume of steam at 90 percent. of stroke, mean 
of both cylinders, including clearance 3.500 cub. ft. 


Internal Surfaces Exposed to Steam. 


Mean of both cylinders, and of { Non- | 
fron and back oe Jacketed | Jacketed Total. 


, equarefeet | 2.66 6.78 | 9.34 
Clearance { percent, | 27.4 72.6 | 100.0 
Clearance plus cylin- ) feet | 10.46 8.18 18.64 

der at 90 per cent, }"duare tees | = | ' 
of stroke .. ~~ j per cent. 56.1 43.9 100.0 


* Mean of both cylinders, obtained by filling with water; the 
calculated volumes came 2 per cent. higher. 


TasLe Il.—Boiler Results. — 


1. Trial .. A B c |. D 








2. Date of trial, 1894, Sep- 
tember oe . Is 18 19 19 
Man- York to Man- York to 
3. Journey chester Man- chester) Man- 
\ to York) chesser | to York) chester 
4. With or without all steam 
jackets .. ‘es . Without With With Without 
5. Duration of trial, station 
to station .. - min, 1344 108 134 994 
q. Total running time, ex- 
cluding stops min; 111 97} 113 92 
7. Totaltimesteam wason ,, 95 83 93 78 
8. Total load, including en- 
gine andtender.. tons 173 171 187 171 
9. Average speed while run 
ning .. miles perhour| 41.3 47.1 40.6 49.9 
Main Steam Pressure per | 
Sq. In. above Atnvsphere. | 
10. In boiler .. -» Ib} 156 162 158 160 
11, In barrel jackets... ee es 149 147 
12. In front cover jackets ,, 149 147 
13. In back ” - ae 149 147 
Coal Consumption. 
14. Total during trial .. oo | «2211 2160 2400 2050 
15. Per hour of total time ,, 986 1200 1075 1236 
16. ,, square footof firegrate | 
per hour .. .. Ib] 52.6 64.0 | 57.3 65.9 
17. Per indicated horse-power| 
per hour of steaming 
time nie ie 2.87 3.07 2.78 2.79 
18. Per train mile be » | 2.9 28.2 | 814 | 268 
19. Ashes and clinker, total ,, 389 494 | 320 454 
£0, ‘. a. percent- | 
age of coa per cent.| 17.6 22.0 | 18.3 22.1 
Feed-Water Consumption. | 
21. Temperature deg. Fahr. 55 564 | 57 8 
22. Total, corrected for boiler | 
level and meter .. Ib.) 20,580 | 17,190 | 21,500 | 18,260 
23. Per hour of total time ,, 9,180 9,550 9,625 | 11,010 
24, Per square foot of heating 
surfaceperhour.. lb.) 7.55 7.85 7.91 9.05 
25. Per pound ofcoal .. Po 9.31 7.96 8.96 8.91 
26. 9 ” from and) 
at 212 deg. Fabr. Ib.| 11.28 9.64 10.85 10.78 
27. Calorific value of coal, | 
water evaporated per 
pound from and at 212 
deg. Fabr. .. Ib.| 14.7 14.7 14.7 14.7 
28. Thermal efficiency o* 
boiler, 100 x line 26+ 
line 27 65.6 73.8 73.3 


per — 76.7 


Observations.—In each trial the weights of coal and 
feed water consumed were measured, and readings of the 
various gauges were taken, and the ition of the re- 
versing gear was noted. Indicator diagrams were ob- 
tained, and in trials C and D samples of the furnace gases 
were collected from the smokebox below the exhaust pipe. 

Coal.—The coal used in the trials was from the Mitchell 
Main Colliery, Wombwell, nea: Barnsley. Samples were 
taken from each sack used, and were submitted to Mr. 
Charles J. Wilson for determining the calorific value in a 
calorimeter. The mean value from his teats was 14,200 
thermal units per pound of dry coal, equivalent to an 
evaporation of 14.7 lb. of water from and at 212 deg. Fahr. 
The coal was placed on the tender in sacks holding 
200 lb. each ; and the time of emptying each sack upon 
the footplate was noted, as well as the total weights. 
An attempt was made to have the fire in the same con- 
dition at the end of each run as at the start; but it was 
difficult to carry out this arrangement, since the trials 
were made during ordinary runs, and could not be 
allowed to interfere in any way with the regular work- 
ing of the traffic. The gradients at the two ends of the 


journey are different, and different fires were therefore 
needed to insure adequate steam at the beginning and 
end of each run (see profile of line, Fig. 13). 





The ashes and clinkers from the smokebox and firebox 
were weighed off at the end of each run, but those in 
the ashpan were weighed only at the end of each double 
journey. As each trial lasted only about two hours, 
errors introduced by variation in the condition of the fire 
might be thought to bear rather a large proportion to the 
total coal consumption ; but, bearing in mind the rapidity 
of consumption, amounting to about 50 lb, or 60 lb. per 
equare foot of grate per hour, this was probably not the 
case, 


TABLE IV.—Tgrat A. MANCHESTER TO York. 
WITHOUT STEAM IN JACKETS. 


ing at express speed was carried out by Mr. Michael 

ongridge. They were drawn off through a }-in. copper 
pipe, and then through a rubber pipe into a gasometer 
containing water, whilst a branch pipe led to a collecting 
bottle filled with mercury. After drawing off all the air 
in the pipe connections, the cock on the branch was 
opened, so that part of the current of waste gases passing 
to the gasometer could be diverted and collected by dis. 
placement over mercury in the collecting bottle. During 





the outward journey C much trouble was experienced, 


TugspDAY, SEPTEMBER 18, 1894. 
































































































































Speed | Mean Effective Pres | Indicated Horse- 
sical peers Steam (Se Per Square Inch. Power. 
~ cf Time. Gradient. een — Cut-Off. | = 
~~ Revolutions Miles per | 
per Minute. aap. | | Right. | Left. Right. Left. 
: F Aa revs, | miles | percent. | Ib. Ib. 1.H.P LH.P. 
- pe owe ee ae ae EE 
2 , 1056 ,, : : : 26. 206.6 
3 | “peer ee 161.2 62 3 «| «(B38 49.9 271.4 252.2 
A Level 161.2 42 25 | 84.5 380.7 1740 155.2 
5 1,, 183 falling 182.6 47 17 24.3 20.6 138.8 118.0 
6 ee 230.0 58 | 20 30.0 29.4 216.0 212.0 
7 s te ar 1316 35 | 5 45.1 40.0 185.7 165 0 
8 s oe ae 12.7 | 5t |} 95 87.6 83.5 250.3 223.4 
9 ‘$ gs MEO os 2127 54 35 59.0 52.2 392.7 348.1 
10 2 1,, 440 ,, 238 6 €0 25 35.1 31.5 262.1 235.6 
11 2 ee ee 2818 70 | 2 37.4 32.9 329.2 200.1 
12 1, 390°. 4 161.2 42 | 85 60.0 51.5 302.7 260.3 
13 1,, 830 rising 187.0 48 | 25 40.4 38.7 236.4 226.9 
14 es  - 191.4 49 30 45.0 41.0 269.5 246.0 
15 1 ,, 3162 falling 174.0 45 30 47.2 44.0 257.0 240.0 
16 1 ,, 1175 risiog 178 3 46 | 380 | 47.8 43.9 263.9 245.4 
17 | Level | 230.0 | 58 | é | 42.6 393 305.9 283.4 
Means fo seer be 187.8 as 44.87 | 40.24 | 255.9 | 230.9 
eat at igen o nd 486.8 
TABLE V.—Triat B. York TO MANCHESTER, TUESDAY, SEPTEMBER 18, 1894. 
Wirn Stream IN JACKETS. 
| Speed Mean Effective Pres- | Indicated Horse- 
N — eo Siiebied: a sure per Square Inch. Power. 
Diagram. | a Cut-Off rn 
| Revolutions | Miles per Right Left Right Left 
per Minute. Hour. a! e Ras, ere 
p.m. revs, miles | per cent. lb. Ib. 1.H.P LEP. 
1 - Level 156.9 41 35 62.1 56.1 304.9 76.0 
2 $12 lin 1,175 falling 182.6 47 30 53.0 48.1 302.9 275.4 
3 317 1 ,, 10,560 rising 225.6 57 30 40.9 36.6 288.7 258.9 
4 3 20 Ls OR 242.8 61 30 43.0 39.0 326.7 297.0 
5 3 29 1,, 3,153 falling 521 15 35 78.4 72.4 127.8 118.3 
6 3 88h 1,, 330 rising 187.0 48 30 45.7 44.9 267.5 263.2 
7 3 46 Level 110.7 30 40 74.6 71.4 258.1 247.8 
8 3 49 1,, 660 rising 221.3 56 30 43.0 38.7 297.8 268.5 
9 3 54 Lo ee), 208.5 53 25 41.2 35.3 268.8 230.8 
10 3 59 i =880) 208.5 53 25 41.0 36.6 267.5 239.3 
11 4 3} .. eB ., 204.2 52 30 44.1 40.6 281.8 260.0 
12 49 ls ae ie 230.0 58 30 41.5 39.2 298.7 282.7 
13 414 i MES 204.2 52 20 41.7 40.9 266.5 261.9 
14 4 25 evel 178.3 46 25 37.0 35.0 206.5 195.7 
15 4 31 1,, 330 falling 208.5 53 20 29.7 26.8 193.8 175.2 
Means... .. 188.1 48 1 47.78 | 44.11 | 2639 2434 
a eae Cainer : 507.3 
TABLE VI.—Triat C. Mancuester To York, WEDNESDAY, SEPTEMTER 19, 1894. 
Witu STEAM IN JACKETS. 
es Pie 
Speed Mean oe —_ - Horse: 
Number : sure per Sq. In. ‘ower. 
of Time. | Gradient, | Steam aie tate c& 
Diagram. | ; - Cut-Off. | 
H Revolutions Miles per : 
| per Minute. aay. Right. Left. Right. Left. 
| am. —_ a age revs. miles per cent. Ib. Ib. I-B.P. 1.H.P. 
1 7 52 lin 1650 rising 119.0 32 35 86.4 76.6 321.7 | 285.8 
2 8 4 a ee 178.3 46 35 63.4 58.6 353.7 327.6 
3 8 8 Level 204.2 52 25 48.3 40.2 308.7 | 267.4 
4 8 18 1,, 183 falling 208.5 53 17 26.0 20.4 169.6 133.4 
5 8 24 ee ae 225.6 57 17 22.3 14.9 157.4 | 105.4 
6 8 36 eee a 200.0 51 25 480 41.3 300.5 | 259.0 
7 8 50 ee 230.0 58 30 49.3 42.4 354.9 | 305.8 
8 8 57 1,, 660 ,, 242.8 61 25 35.5 27.9 269.7 | 2124 
9 9 12 ys ee 169.7 44 35 68.8 63.2 305.4 | 336.3 
10 921 | = 217.0 55 30 51.5 43.1 349.7 | 293.2 
11 927 =| 1,, 8153 rising 165.4 43 25 59.5 51.0 308.0 264.5 
12 9 38} | 1,, 3162 falling 204.2 52 35 60.4 52.2 356.0 334.2 
13 | 947 | 1,, 1175 rising 195.8 50 25 51.7 42.7 316.8 262.1 
14 951 | Level 221.3 56 25 45°7 39.5 316.5 274.1 
Means ..| a ane 198.7 50.7 51.20 | 43.86 | 3056 260.8 
Total a ir a ; | 566.4 


The sctual coal consumption per iadicated horse-power 
per hour of steaming time in the four journeys was respec- 
tively 2.87 lb., 3.07 lb., 2.73 lb., and 2.79 lb. (Fig. 16 shows 
diagrammatically the fuel consumption on the four trips). 

Furnace Gases and Temperatures.— On the first day no 
attempt was made to collect the gases; and as the ther- 
mometer for taking their temperature had been fixed above 
the blast-pipe orifice (Figs. 7 and 8), it was not thought 
worth while to note its readings. On the second day the 
gases were collected ar ; but the thermometer, 

laced in a better position, unfortunately broke almost 
mmediately after leaving Manchester. 

The difficult operation of collecting the gases while 











Strong head wind, rails wet. 


owing to the heavy chimney blast; but in the return 
journey D everything worked quite satisfactorily. 

The mean results of the three analyses made from the 
sample collected on each journey are the following volu- 
metric percentages: Trial C, carbonic acid 12.85 per cent. 
oxygen 4 15, carbonic oxide 0.80, nitrogen 82.20; trial D, 
carbonic acid 15.10, oxygen 1.97, carbonic oxide 0.85, 
nitrogen 82.08 per cent. 

Feed Water.—As arranged by Mr. Aspinall, the feed 
water was measured by means of a Siemens water meter 
on the pipe between the tender and the injector (Figs. 3, 
4,5, and 8). It was intended to have a means of direct 
measurement of the feed water; but he had not been able 

















Dec. 4, 1896.] 


ENGINEERING. 


717 














to carry out the necessary arrangements. The meter was 
read at the time of starting from each station, and 
thus a fair approximation to the rate of consumption was 
obtained, as wellas the total quantity. The overflow 
from the injector was caught and allowed for. 

After the trials were over, the meter was sent to Uni- 
versity College, London, and tested there by Professor 
Beare at rates of flow similar to those in the trials. The 
error was somewhat variable, but the meter was found to 
be registering on the average 2.6 per cent. toolow. In 
order to be able to correct for differences of level in the 
boiler, the quantity passing through the meter to raise 
the level in the gauge glasses 1 in., for each inch in thejr 
height with the engine standing under full steam, was 
determined by Mr. Donkin after the trials. 

Steam Jacket Water.—The jackets were drained into 


three small tanks (Figs. 3, 4, 5, and 8) upon a temporary | 


staging on the front of the engine; one measurement was 


MILES PER HOUR. 


SPEED, 






Me. 


TRIALS Ba C WITH JACKETS (———) 
80 


MANCHESTER 
(a7 


798.6) 



























Condensation of Steam in Jackets. Pounds per Hour. 
While Running. While Standing. 
Sept. Sept. Sept. Sept. 
18. B.. 19,0.> 3% 19. 
Two body jackets 267 241 35.0 267 
sy front covers 123 103 16.0 =:13.7 
s, back covers 65 55 120 158 


Times, Pressures, &:c.—The times of passing all the 
stations were noted ; and also the times during which the 
steam was shut off, in order to determine the actual run- 
ning time and the actual steaming time in each trial. 
Whenever a set of diagrams was taken, a note was made 
of the pressure in the boiler and jackets, of the position 
of the reversing gear, and also of the gradient. 

Indicator Diagrams (igs. 14 and 15).—These were taken 
simultaneously from both ends of each cylinder. The 
springs of the indicators used were not tested for errors, 






























of tests of the Boyer recorder by driving it at known 
speeds, in order that any errors in the diagram it recorded 
might be ascertained. This was afterwards done by Mr. 
Donkin, and details of the method of testing are given in 
the appendix ; the errors being plotted on a speed base, the 
error at any speed can easily be ascertained. In Tables 
IV. to VII. the revolutions per minute are the corrected 
values, while the miles per hour are the speeds actually 
registered by the recorder, and are therefore on the aver- 
age some 2 or 3 per cent. too low. The indicated horse- 
power given in the Tables is calculated from the revolu- 
tions obtained from the recorder after correction for the 
error ascertained by the testing. A counter would have 
been much more satisfactory. 

General Results.—Tables ITI. (page 716) and ITI, (page 
717) give the mean results of all the important observa- 
tions. Comparing trials A and C, both from Manchester 
to York, the jacketed trial C shows a consumption of 
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Tasie III.—Engine Results. TABLE VIL—Triat D. York to MANCHESTER, WEDNESDAY, SEPTEMBER 19, 1894. 
caaeee $$$ _____—— —_—_— Wirnovut Stream IN JACKETS, : 
1, Trial letter .. me a A B Cc D cay tae s a iia ie kee saan ce : Se ae 
2. Date of trial, 1894, Sep- | Sacea Mean Effective Pres-| Indicated Horse- 
NEE. 5... oe coal ts | ae a Pp : sure per Sq. In. | Power. 
‘i Man- York to Lene ie to Numberof) Time, Gradient. seg e : ee eee = 
aries io york| Satie ra York chester _— ere | | | 
m . | Revolutions Miles | ‘ I | . | 
; Wracket eon: Without With | With | Without | ae | soe. oe ee 
6 Mean | revolutions pe | mn emg revs, miles | per cent. | Ib Ib. | LEP. | LELP. 
bees ste Boag » | o 1 | 2 58h Level , | “@. 2. 387.2 286.4 
(i. | a ee, 2 | 8 1h 1 in 1320 falling 221.3 56 25 | 45.5 41.3 $15.1 | 286.6 
. Mean effective | 3 | “es 1,, 1820 ,, 247.1 €2 2% | 425 36.4 328.6 282.0 
Pressure Per | right Ib.| 44.87 | 47.78 | 15.20 | 44.57 | S86 1 3, 008 5 255.6 64 2 39.4 35.8 815.1 | 286.9 
eaicntor dim [left | 40.24 | 44.11 | 43.86 | 38.38 6 | sg 1 ,, 3162 rising 255.6 6t 25 49.5 35.8 3160 | 286.9 
aa ia- 6 | 816 oe ae 242.8 61 ‘2 ‘ms Pa : 256.5 
7. Mean indicated horse: 8 3°38 we 182.6 47 2% | 420) 415 | 27s | 2376 
8 M setitag s =P aa: 255.9 263.9 305.6 301.5 9 3 834 | Bi cee as 161.2 | 42 7 ~~ | o | 334.5 269.4 
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aa lL | 1 | 34s Lev. 1 182.6 47 25 46.9 39.6 | 2630 | 2267 
. Mean . — horse- ase.e | 667.8 | 6664 | 564.7 12 346 | 1,, 660 ,, 225.6 57 25 42.5 37.3 800.0 263.8 
bat 0 s+ «| 486. 7. . 4 13 | 8 49} | 235 OO0E™ 55 204.8 | 69 | 25 | 44.2 30.8 324.1 292.4 
team Consumptton. | 14 8 534 | 4G HE 247. 2 | ae , 5.2 
10. Total, including jekts. Ib.) 20,580 | 17,190 | 21,500 | 18,260 15 357 | 1. 440 ss 238.6 | 60 25 | 41.8 ee 812.1 
ll. ,, time of steam in 16 4 0} i oe 234.3 59 25 42.7 - | $318.1 
cylinders .. -- hrs.) 1,683 | 1.888 | 1.550 | 1.200 17 4 6 a a 225.6 57 25 43.9 ne | 8100 
12, Steam per hour of steam- | | 18 48 ee 221.8 56 25 435 re 301.2 
ingtime ..  .. Ib. 18,000 | 12,480 | 13,870 | 14,50 19 412 tae. $04.2 52 30 | 46.8 ee 295.9 
13, Steam per hour of steam- | | 20 4 20 1,, 830 falliog 208.5 | 53 25 39.4 36.0 257.1 | 235.3 
ing time per indicated 21 4 23} 1,, 383 na 251.3 | 63 25 87.5 84.5 294.9 271.8 
™ a es lb.| 26.70 | 24.48 24.49 24.87 22 4 28 ha? ee ae 272.7 | 68 17 21.2 18.8 | 1809 160.7 
- Economy due to jackets, | | _ ———| can Raccanlan es 
percentage Awl steam | Means a 224.3 56.7 | 44.57 38.88 | 801.5 263.2 
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eae ee eee ee ee por 
= a rte sghe set total ,, | | 170 | 160 | since these would not affect the comparative results of the | 24.49 lb. of steam per indicated horse-power per hour, 
18, Jacket cy » | = Pe four trials. In Tables IV. to VII. (pages 716 and 717) are | Table IIL, line 13, against 26.70 lb. for the non-jacketed 
je ae bowel | | given the times of taking the diagrams, and also the speed | run A, or a saving ot 8.3 per cent. by jacketing. Com- 
steaming time ..  1b.| 455 | 383 of train and other particulars. Mean load diagrams of | paring trials B and D, both from York to Manchester, 
20, Jacket water per hour of| the four trials are given in Figs. 14and 15. Unfortu-| the figures are 24.48 lb. and 24.87 lb. respectively, or a 
steaming time per indi-| | nately no counter was fixed for the trials, as had been | saving of 1.5 per cent. by jacketing. Comparing the 
21 — horsepower _Ib.| 0.897 | 0.686 | intended. The speed in miles per hour was continuously | figures for coal consumption in trials A and C, Table IL., 
. ee of teed rater, registered by a Boyer speed recorder (Figs. 2 and 3), | line 17, the jacketed trial C shows an economy of 0 14 lb. 
a ‘per cent. 37 2.8 kindly lent by Mr. Aspinall, upon a paper wound on a| per horse-power per hour, or practically 5 per cent., the 
: psi drum which was driven from the rear bogie axle. A increased consumption per train-mile in this run being 
ee eee ee eee ~ | diagram of its curves is given in Fig. 12, If this in-| accounted for by the greater load hauled ; the load was 
made for the two body jackets together, another for the| strument recorded correctly, the circumference of the 8 per cent. greater in C than in A, the average 8 
two front covers, and a third for the two back covers. | driving wheels being known and all slip neglected, the being nearly the same in both runs. Comparing trials B 
ile standing ab York on each day radiation tests were | revolutions per minute of the driving wheels can be cal-| and D, however, the jacketed trial B is distinctly lees 
made by measuring the quantity of steam condensed in| culated. An attempt was made to count the revolutions economical, the coal consumption being 0.28 lb. greater 
each pair of jackets with the engine standing all hot;|at the time the diagrams were being taken ; but it was | per horse-power per hour than in the non-jacketed trial, 
these lasted #4 hours on the first day, and 14 hours on| found impossible to do this correctly at the high speeds. | or 10 per cent. more ; and the consumption is also greater 
the second. The results are shown in the next column. | After much deliberation, it was decided to make a series | per train-mile. In these two trials, while the weight of 
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train hauled was the same, the speed was nearly 3 miles 
an hour greater in the non-jacketed run D, with a corre- 
spondingly much increased horse-power. 





APPENDIX. 
Testing of Boyer Speed Recorder. 

The instrument used in the trials was afterwards tested 
at Bermondsey by Mr. Donkin in October, 1894. It was 
driven by a small vertical engine, on the crankshaft of 
which was a counter. The instrument is so constructed 
that when it is driven at 600 revolutions per minute, the 
pencil should record a speed of 60 miles per hour on the 
paper. The circumference of the driving pulley on the 
instrument was 17.75 in., and that of the engine pulley 
44.75 in., or a ratio of 1.000 to 2 521. The recorder being 
driven by a steel wire without slip, the revolutions per 
minute of the engine multiplied by 2 521 give the revolu- 
tions per minute of the recorder ; and these divided by 10 
give the calculated speed in miles per hour which the 
recorder should register. The difference between this 
calculated speed and the speed actually registered by the 
recorder is the error of the instrument. Altogether some 
15 tests were made, each of five minutes’ duration, during 
which the mean speed of the engine was taken by the 
counter, and compared with the mean speed registered by 
the recorder. The results of the tests showed that at 
about 15 miles per hour the instrument recorded about 
10 per cent. too high, at 40 miles it recorded correctly, and 
at 60 to 80 miles per hour 4 per cent. too low. The errors 
when plotted on a base of speed form a regular curve, 
from which the following corrections have been taken : 


Speed, miles per 


hour... ... 15 20 25 30 35 40 45 50 556065 
Error of recorder (10 74 54 34 14) 0 f,, t90 low 
per cent. \ toohigh f ~ (14 24 34 4 44 





THE FATAL COLLISION AT MARCH. 

CotongL Appison’s able report on the lamentable acci- 
dent which occurred on September 23 at the March station 
of the Great Eastern Railway has lately been issued. 
As an engine drawing five loaded passenger coaches 
and a horse-box was leaving No. 2 platform road to- 
wards the south, it came into collision with a north-bound 
excursion train at the junction marked ‘ X.” The two 
engines met almost buffer to buffer with disastrous effect, 
although the speed was but moderate in each instance. 
Both engines were derailed, as well as come of the leading 
carriages of both trains. Thirty-one passengers, including 
one or two servants of the cempany, were injured, one 
case proving fatal, while others were serious. The driver 
of the north-bound excursion train sustained a fractured 
collar-bone, and the other enginemen were badly bruised 
and shaken. The third vehicle in the excursion train—a 
third—had one side, roof, and end completely destroyed. 

The circumstances leading up to this collision were 
as follows. A north-bound passenger train had arrived 
at No, 2 platform road, and an engine with two vehicles 
attached, backed up behind it in order to pick = 4 the 
hinder portion of the train, draw it down through the 
junction on the wrong road, and then back it up on to 
No. 6 road to form a train for Peterborough. This is the 
usual way in which such train is made up, and has been 
for years without any mishap. The cross-over road shown 
on No. 2 road is situated too far up the platform to enable 
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the engine and carriages to come out on the right road. 
and therefore this shunting has to be done under control 
from the signal-box by means of hand signalling. While 
the engine was being coupled up to the vehicles in No. 2 
road, the excursion train, which was running 10 minutes 
late, was given on from the south and accepted. Owing to 
delay in taking off the slot on the junction home signal, 
it was actually stopped, but only for a moment. After 
restarting it had travelled about 170 yards when it came 
into collision with the shunting train at the junction. 
This train had been duly coupled up, and the shunter, 
inspector, and stationmaster had all three given the driver 
signals to show that all was right, and, under the impres- 
sion that the signalman had also given him a signal to 
start, or in a moment of forgetfulness, the driver started 
off. Owing to the footbridye and other obstructions, 
neither driver could see the other until the two engines 
were close upon one another, and so a collision was inevit- 
able. The responsibility for this accident is laid upon 
the shoulders of the driver of the shunting engine, but 
Colonel Addison points out that there was a = laxity 
in the way in which work was carried out at March, and 
therefore this goes far to explain, though not to excuse, 
the grave error of this man. The booked time for the 
shunting operations is not long, and the driver is 
naturally anxious to get away with as little delay as pos- 
sible, while there is certainly not time enough to allow 
of the passing of a train through No. 6 road between the 
various operations, and therefore the Government In- 
spector considers that it was an error of judgment on the 

art of the signalman to have taken the train on, although 
5 was fully justified in so doing by the rules. Had the 
train not been checked at the home, it would possibly 





have cleared the junction before the shunting train 


arrived there. It seems to have been the intention of the 
special instructions in force at March that a north-bound 
train should not be taken on until the slot on the home 
signal was actually off, at least so the Inspecting Officer 
thinks, but it appears to us that the wording of these 
instructions as given in the report does not necessarily 
imply this. The footbridge obscures the view of No 2 
road from the cabin, and Colonel Addison suggests 
that the box be raised in order to improve this. He 
also animadverts on the youth of the shunter em- 
ployed here, and on the fact that the fireman of the 
shunting engine had chosen this time for cleaning 
the brasswork of his engine, instead of looking out for 
signals from the signalman, and so assisting his driver. 
He also considers that better supervision is necessary at 
March, and hopes that the company will see their way to 
revising the station working, so as to avoid altogether the 
shunting of loaded passenger vehicles in the wrong direc- 
tion on the main line, or, at any rate, to making such 
alterations as will enable the work to be done by means of 
fixed signals, and thus abolish all hand signa!ling. 





HAND SIGNALLING AT ST. ENOCH 
STATION. 

For the fourth time in 18 months an accident, serious 
enough to call for a Board of Trade inquiry, has occurred 
at the St. Enoch passenger station of the Glasgow and 
South-Western Railway. In the present instance in the 
early evening of August 29 platform roads 3 and 4 were 
each occupied by a train ready to come out, while on the 
siding between them stood a light engine also ready to 
run forward. The siding at the exit to the station con- 
verges towards No. 3 line, and there is also a cross-over 
road between 3 and 4 with slip points into the siding. 
These points lie normally for running from the siding to 
No. 4road, but owing to want of space there are nosafety 
catch points on the siding to protect the platform lings. 

The assistant stationmaster, who was standing near the 
signal cabin on the running road beyond the junction 
between the siding and platform road, signalled by hand 
for the engine of the train on No. 3 road to uncouple and 
run out and fetch a coach to attach to his train. The 
hand signals were seen by the driver of this train, but 
were taken to refer to the light engine on the middle 
road, and the driver of this engine also took them for 
him, and, as the points were set right for him, he started 
to run out. As, however, he was slowly running out, the 
slip points were thrown over under him, and he first 
became aware of anything being wrong by feeling his 
engine run off the road. He at once stopped, but not 
before fouling No. 4 road, out of which the train was 
then coming with all signals off for it. Before the 
driver of this train could pull up, he came into slight 
collision with the cerailed engine. Noone was hurt, and 
the damage done wes rot very serious, the train itself 
never leaving the rails, 

Colonel Yorke in his report points out that while the 
mistake of the driver of the light engine in taking the 
hand signal as meant for him, led to the accident, yet, 
under the circumstances, he cannot be held to blame, nor 
can the assistant stationmaster either be considered 
seriously blamewortby in not seeing that his signals were 
understood by the proper driver, as his attention was 
taken up by an incoming train. 

Therefore, the blame is laid rather to the system of 
working in force at St. Enoch. In connection with two 
of the previous three accidents referred to in our opening 
paragraph, attention was called to the inadequate signal- 
ling of this station. This is, however, shortly to be 
improved, but, as Colonel Yorke pertinently observes, 
RE as and interlocking will not insure safety if 
fixed signals are'to be ignored, and hand signals resorted 
to whenever convenient.” 

His remarks on hand signalling, which we give below 
in full, will, we hope, accelerate the movement which has 
been going on for some years on our railways for restrict- 
ing hand aaprer | to an irreducible minimum. So far 
every station staff has made its own code of hand signals 
to suit its own circumstances, but we think it would tend 
to eliminate mistakes and misunderstandings if the prin- 
— under which such signalling might be allowed 
where absolutely necessary were codified and adopted 
by the associated railways. 

“This collision affords an instructive example of one of 
the great objections to the hand signalling of trains and 
engines. It is difficult, and in certain cases almost impos- 
sible, for drivers of engines standing on adjacent lines to 
understand with certainty for which of them a hand 
signal is intended. And there is the further disadvantage 
that there is no interlocking between a signal given by 
hand and any conflicting points or fixed signals. Unless, 
therefore, there exists a complete understanding between 
the person giving the hand signal, the drivers who see it, 
and the signalman, there must of necessity be a liability 
for a mistake to be made, as in the instance under review. 
In this case the fixed signals for allowing the engine to 
leave No. 3 line were rightly locked at danger, owing to 
the fact that the signals for No. 4 line were lowered, the 
two lines converging into one a short distance outside the 
station. To use a hand signal under such circumstances 
for the purpose of causing an engine to leave No. 2 line 
is, in my a, manifestly wrong. For not only does 
such a pr ure teach a driver to pass a fixed signal at 
danger, but it permits a movement to be made which is 
shown y the interlocking to be unsafe. It is not possible 
or even desirable to abolish the use of hand signals alto- 
gether, but they should be resorted to as little as possible 
on main running lines, and if they conflict witb, or are to 
take the place of fixed signals, the only person to give 


them should be the signalman, and then only when the | 


movement to be made is one free from all risk.” 





As to whether the traffic at St. Enoch’s is too great to 
be adequately handled on the existing lines or not is a 
point on which Colonel Yorke is naturally unable to ex- 
press any opinion, but he thinks that if lines for shunting 
purposes only were provided, should space permit, they 
would go a long way towards relieving the congestion of 
traffic at this point, such traffic being apparently on the 
increase. 





THE PHYSICAL SOCIETY. 

A SPECIAL general meeting of the Physical Society was 
held on November 27, Captain Abney, President, in the 
chair. The resolutions passed at the special general 
meeting held on October 30 were ja al 

At the ordinary meeting, Professor Riicker, Vice- 
President, taking the chair, the President (Captain 
Abney) described and exhibited some apparatus for 
giving diagrams of the efficiency of a photographic 
shutter. 

In addition to the ‘‘speed” of a shutter, which is 
concerned with the interval (T) between the moments 
when the shutter admits the first and last rays of light, it 
is most important to know the efficiency of the shutter. 
The efficiency may be defined as follows: Let x represent 
the portion of the available aperture of the lens exposed 
by the shutter ata time ¢, and let X be the total available 
aperture. Then if the shutter were perfectly efficient, i.c., 
it the whole of the aperture were efficient during the time 
T, the quantity of light admitted would be proportional 
to X T. In other cases the quantity of light admitted 


T 
will be proportional to vi xdt. Hence the efficiency is 


.T 
/ adt 
x 4 

The apparatus employed by the author consists of a clit 
placed near the shutter, so that the length of the slit is at 
right angles to the direction of motion of the shutter, and 
a lens by means of which an image of the slit is thrown on to 
a rotating drum or plate. The slit, when the shutter is 
open, is illuminated by the light of an arc lamp, a con- 
densing lens being employed. In order to obtain a time 
scale, two devices have been employed. In one of these a 
spoked wheel is rotated at a known speed, so that each 
spoke as it passes momentarily cuts «ff the light. In the 
other arrangement a small lens, attached to the prong of 
a tunivg-fork, throws a small spot of light on to the rota- 
ting drum, and thus gives a wavy line. Bromide paper 
or collcdion films are employed to record the diagrams. 

If the shutter were perfectly efficient, the diagram 
would consist of a rectangle crossed, if the rotating wheel 
is uged, by a number of white lines caused by the interrup- 
tion of the light by the spokes ef the wheel. These lines 
give a time scale by which the speed of the shutter can 
be calculated. 

The author showed a number of diagrams taken by the 
apparatus, and illustrating the behaviour of different 
shutters under varying conditions. In one of these the 
rebound of the shutter at quick speeds is clearly shown 
by each of the principal diagrams being followed by a 
small auxiliary one. 

Professor Perry said he supposed that what was re- 

uired was some method of showing the motion of the 
shutter. 

Mr. Boys suggested that the efficiency might be defined 
as the ratio of the area of the actual diagram to that of 
the rectangle having as base the time between the com- 
mencement and end of the exposure. : 

Mr. Inwards asked if the author had made any experi- 
ments to determine the amount of shake communicated to 
the camera by the motion of the shutter. 

Professor Perry eaid what was required was an exceed- 
ingly light shutter that got up a great speed before it 
reached the aperture. ’ ? 

The author, in his reply, said he had investigated the 

uestion of the shake due to the movement of the shutter. 

e considered that the amount of this shake depended 
upon the extent of the movement of the centre of gravity 
of the shutter. With a small stop the Thornton-Picard 
shutter fulfilled Professor Perry’s requirements. The 
experiments have shown that the exposure does not 
always vary as the square of the aperture, on account of 
the emall efficiency of some shutters for oblique rays. 
Thus, in one case, by doubling the aperture, you only 
increase the light threefold. 

The Society then adjourned till December 11. 








Brast-FURNACES IN THE UNrTED STaTES.—The number 
of furnaces in blast in the United States at the commence- 
ment of November, 1896, was 133, their aggregate weekly 
productive capacity being 124,077 tons. e correspond- 
ing number of furnaces in blast at the commencement of 
August was 173, their aggregate weekly productive 
capacity being 157,078 tons. The corresponding number 
of furnaces in blast ab the commencement of May was 
200, their aggregate weekly productive capacity being 
187,451 tons. The corresponding number of furnaces 10 
blast at the commencement of November, 1895, was 239, 
their aggregate weekly capacity being 217,306 tons. It 
will be seen that there has a great contraction in 
the output during the last 12 months, in consequence of 
the disturbed condition of American finance and in- 
dustry. Production is, however, now reviving. At the 
commencement of November, 1894, the number of fur- 
naces in blast was 181, their aggregate weekly productive 
capacity being 162,666 tons. At the commencement of 
N Goalies, 1893, the number of furnaces in blast was 117, 
their aggregate weekly preductive capacity being 80,07 
tons. 
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INDUSTRIAL NOTES. 

Tue Hamburg strike of dockers is still declared to 
have been quite unexpected by the council of the Inter- 
national Federation. It appears to have arisen in this 
way. The officials of the union pat in the demands of 
the men by instructions from the committee, where- 
upon the employers threatened to lock out the men 
unless the demands were formally withdrawn. The 
men thereupon left work of their own accord, and 
consequently there was a strike instead of a lock-out. 
The following are the demands of the men as formu- 
lated by the Federation Council, and put in by the 
officials of the Hamburg committee: Wages—day 
work, 5s.; night work, 6s. ; Sundays, 6s.; over- 
time, 7d. per hour. Work during meal-times—break- 
fast, dinner, or supper—to be paid for at the rate 
of ls. 24. For hard and unhealthy work the payment 
to be, day work 6s., night work 7s. The hours of labour 
to be from 6 a.m. to6 p.m., with a pause for breakfast 
of half an hour, and of 14 hours for dinner. Night 
work to reckon from 6 p.m. to 3 a.m., with 14 hours 
for supper. The other demands are, or were, free 
transit from the city to the ship, the hours of 
work to start from the time of leaving the city 
and to end with the arrival at the point of de- 
parture in the city. Sunday work to be from 6 
am. till 9.30 am., and from 12.30 to 5 p.m. 
The longest consecutive work to be not longer than 
36 hours. LKvery worker to be paid his wages upon 
finishing his work, after each engagement. When the 
engagement lasts over the dinner hour, the men are to 
be paid a fullday. Night work to be paid for at full 
rates after 10 p.m. 

The total number affected up to the close of last 
week was about 11,000, out of the 20,000 which had 
been notified as likely to be involved in the dispute ; 
but others intimated their readiness to join if the de- 
mands were not conceded. It appears that the men 
employed on the State quays deprecate the strike, 
although the director has refused the demands, as 
well as the private employers. The union proposes to 
exempt the State employé3s upon the latter contri 
buting a certain levy weekly in support of the men on 
strike. Mr. T. Mann was expelled, and put on board 
a boat bound for Grimsby. The men have made a 
protest against his expulsion. It appears that the 
Bremen Warehouse Company have intimated their 
willingness to agree to the new scale of wages, on con- 
dition that the men return to work, and give 14 days’ 
notice, otherwise cessation of work is to be regarded 
asa breach of contract, and treated as such accord- 
ingly. The Shipping Federation have been busy sup- 
plying free labour, and the shipping companies have, 
in some cases, unloaded cargoes by the help of their 


own hands. The representatives of the employers 
expect the failure of the strike in the course of 
a few days. The International Federation, how- 


ever, believe that victory is on their side, and steps 
are being taken to boycott all vessels in English 
ports loaded by the free labour men and others who 
have taken the places of those on strike. The de- 
cision of the council of the federation was, at a pro- 
longed sitting at the close of last week, to call out the 
men ‘fas a protest ” in all ports where the seamen 
and firemen are compelled to work cargoes in Ham- 
burg, or where such men are discharged for refusing 
so to work. It is a very difficult mode of warfare, 
and one which may involve a large outlay. But there 
seems to be a determination to bring the whole 
matter to an issue, either by a general strike or by a 
series of local strikes, some of which will be very wide 
apart. Bremen and Antwerp may be involved, and 
also Bristol, Hull, and other ports in this country, 
even asa start. Now the Board of Trade will be able 
to try the effect of the new Act, and see whether con- 
ciliation can be brought to bear upon one great in- 
dustry which is being harassed by disputes. If the 
Act becomes operative, it will be a good sign of its 
efficiency, 





The improved condition of the engineering trades 
throughout Lancashire is not only fully maintained, 
but increasing activity is manifest in several branches. 
Many of the chief establishments have sufficient 
orders in hand to carry them well over next year, 
even if no further orders are taken. This is espe- 
cially the case with machine tool makers, both in 
tespect of the light and the heavy branches, the in- 
creasing activity in the shipbuilding industries having 
led to large demands for heavy tools. Locomotive 
builders, machinists, and general engineers are mostly 
fullof work, as also are boilermakers and ironfounders. 
Io nearly all cases there is sufficient work in hand to 
last over a considerable time. The shipbuilding yards 
on the Mersey are fairly well supplied with work, and 
there are considerable inquiries stirring. This in- 
creased activity is being felt by the several unions 
affected, the lists of unemployed having been further 
lessened by the demand for labour. But even yet the 
full force of the activity is scarcely felt, inasmuch as 


eggs are not similarly affected at this early 
e, 


So far as outward appearances go, there do 








not appear to be any very serious labour disputes 
looming in the near future in the engineering indus- 
tries, negotiations and concessions having prevented 
any openrupture. In the iron trade buying goes on 
steadily rather than briskly, but in the aggregate it 
represents considerable weight. Prices remain very 
firm, but some fluctuations have taken place in war- 
rants. Still the tendency is upward in all crude 
mat-rial. In the finished branches prices are harden- 
ing, and an advance seems to be anticipated. In the 
steel trade prices continue to be strong, rising, in fact, 
though no quotable change is reported. Altogether 
the outlook is very favourable. Makers of crude and 
finished material are well sold ; competition is not 
keen, supplies are not over-abundant, and the material 
is needed for the work in hand. Therefore the pro- 
spects denote a rise, slowly and gradually it may be, 
but a rise in the price of material of most kinds cer- 
tainly. Peace only is required, at home and abroad, 
especially peace in the industrial relations of capital 
and labour. 





In the Wolverhampton district business is very 
active iu all departments. The advances in various 
classes of iron determined upon recently, superinduced 
quite a rush of orders, as both consumers and mer- 
chants appeared to be anxious to place orders before 
any further advance should take place. With the rise 
of unmarked iron it is expected that the better qualities 
will go up, especially as medium iron is in better 
demand, and unmarked bars find a ready sale at the 
enhanced price. Galvanised sheets are in better in- 
quiry, and common black sheets are firm at recent 
prices. Good business is done in tube strip, hoops, 
and rods. The better class of sheets are also in fair 
demand. The steel trade is very active, further orders 
coming in readily. In nearly all departments there is 
activity, and the outlook is good for some time to 
come. All the engineering branches and cognate in- 
dustries continue to be well employed, very few, 
indeed, being idle from lack of work. The same is 
true as regards the hardware trades generally, both in 
the lighter and the heavier branches. Labour ques- 
tions are quiet. 





In the Birmingham district there is abundance of 
employment in all the iron and steel trades, and there 
is a continued firmness in the price of material, crude 
and finished, of all kinds. But in some branches of 
trade there is a slight seasonal falling off in the volume 
of demand, as is usual with the approach of Christmas, 
The associated masters insist upon the advanced rates 
for material, but a few outsiders seem to be able to 
hold back, even in the face of a probable further ad- 
vance at an early date. The demand for material is 
general, but mostly from consumers of all kinds— 
engineers and machinists, for rolling stock, tube- 
makers, galvanisers, and iron-plate makers, the orders 
from whom are large and urgent. In all branches of 
the engineering and kindred trades there is much 
activity, and so there is generally in all the lighter 
local trades. There are no serious labour troubles 
going on or pending, so that at least we may hope to 
see the close of this year without stoppages likely to 
affect the trades of this busy Midland centre of in- 
dustry. 





The secretary of the Parliamentary Committee, Mr, 
Sam Woods, and another have gone to America to 
attend the Labour Congress at Cincinnati on Decem- 
ber 14, and they will, doubtless, represent the more 
permanent side and aspects of trade unionism. 
Hitherto deputations to the United States have rather 
represented the frothier phases of labour—its platform 
aspirations. In this respect the American workmen 
are not behind British workmen, but in the quieter 
walks of efficient organisation the former are far 
behind the latter. ut possibly Mr. Woods will 
bring back valuable information on a subject but ill 
understood by British workmen, namely, on the 
operation of ‘‘trusts.” Communications have been 
made to Mr. Woods with respects to these trusts, 
and he is urged to inquire and report thereon, It 
appears that over 70 large trusts are in active opera- 
tion, controlling most of the chief industries of the 
States. Those corporations represent, it is said, over 
two thousand millions of dollars, or about 400 millions 
sterling. The effect of those trusts is such that 
several States have passed prohibitory laws respecting 
them ; but steps are taken to render such legislation 
ineffective by the removal of the offices to other States, 
or by methods of evasion not difficult to work. The 
actual number of trusts in operation, including the 
subsidiary corporations, is said to be 489, and the 
worst of it is that they control most of the material 
necessary for industrial purposes, and some of the 
necessaries of life. They have at their mercy the 
manufacturer and the workpeople, and also the great 
mass of consumers. Their methods are secret and 
dark ; often the hand that pulls the string is not 
seen, but the effects are felt. The object of the 
inquiry is to see whether something cannot be done to 
prevent similar combinations in this country. The 








rumoured coal trust has caused some little fear that 
efforts are being made to introduce the system ona 
large scale, so as to overpower industry. But at 
any rate some reliable information may be of service 
as to the real effect of such vast combinations of 
capital upon the wellbeing of industrial undertakings, 
and upon the prices of commodities. 


There seem to be some signs of a possible settle- 
ment of the London cab strike, but upon what lines no 
reliable information is available as yet. The men com- 
plain of favouritism at Scotland Yard, but this is 
denied by the Chief Commissioner. The fact appears 
to be that one party is anxious to get licenses for new 
drivers, while the union is anxious to prevent the 
issue of new licenses. The men complain of picketing 
by agents of the cabowners, but if picketing is right in 
one case, it is in the other. The only thing tobe done 
is to see fair play. Many cases of rough language and 
rough usage have come before the police courts during 
the strike. 





The December report of the Associated Ironmoulders 
states that the progress of the association and the 
improvement in trade are matters for congratulation. 
More men are in employment, the idle list being con- 
siderably reduced. The membership has increased, 
so that the society is numerically stronger than ever it 
was before, ‘‘ not of the bogus character of some bodies 
we might think of,” but ‘‘real bond-fide” members. 
The outlay had increased, but this was owing to ex- 
ceptional charges ; still, the gain in funds was nearly 
1000/. (998/. 53s. 3d.). Pressure is being brought to 
bear to reduce the arrears of contributions, so that the 
financial condition shall be further improved. The 
reports as to trade are that in all districts it is good. 
Only one firm has held out against the recent advance 
in wages in Scotland, and the shops of that firm are 
closed to society men. In all other cases the advances 
in wages are being paid by the employers. One 
pleasing feature in the reports of this association is 
that occasionally technical information is given on 
matters pertaining to moulding. In this month the two 
points discussed are the mixing of sand and the 
advisability of keeping the risers of the mould closed 
or _— the writer being in favour of keeping them 
closed. 





The wages of the north of England iron and steel 
workers have been advanced under the sliding scale 
arrangement 3d. per ton on puddling, and 2% per cent. 
on all forge and mill work. This doubtless will be 
followed by an advance by the Midland Wages Board 
in due course. The advance in prices has been slow, 
but a that is all the better for the general trade 
of the country dependent upon the material turned 
out by the furnaces, forges, and mills in the iron and 
steel trades, with their vast ramifications, 





The whole of the wrought-nail masters in the Wor- 
cestershire and South Staffordshire districts have con- 
ceded an advance of 10 percent. to the workers, which 
advance will benefit about 6000 workpeople, hitherto 
rather ill paid, as wages go. 





The dispute between the National Telephone Com- 
pany and a portion of their workers continues, and 
appearances indicate that there is a possibility of 
its extending. The men seem to favour a general 
movement in which all shall participate, for the pur- 
pose of enforcing the terms and rates of payment said 
to have been agreed upon in 1890, but never, it is 
alleged, fully carried out. The company, it appears, 
have offered certain terms for the London district, as 
follows: Fault-finders, 33s. to 36s. per week ; lead- 
ing hands, 32s. to 35s. per week ; second hands, 30s. 
to 31s. re week ; ordinary wiremen, 28s. to 29s, per 
week ; labourers, 24s. to 26s. per week. Those terms 
were ill received and rejected by the men. No posi- 
tive action is contemplated until the organisation is 
more complete, 





Great interest is being taken by the trades in the 
pending trial of the case arising out of the Glass 
Bevellers’ dispute, in which several members of the 
union, including the general secretary, are being sued 
for damages. The points raised involve wide questions 
of policy and of responsibility, the doctrine of restraint 
of trade being one of the most important. If the de- 
cision is against the men the whole course of labour 
legislation will be affected, for civil damages might 
then be claimed against the leaders in nearly every 
dispute which may arise, ending in a strike, But of 
course a lockout will come under the eame rule of 
court. 


The Clyde, Belfast, and North of England Engi- 
neers’ Federation has forwarded its proposals to the 
men’s representatives. It is understood that the 
masters offer one farthing advance per hour, but re- 
fuse to reduce the weekly hours from 54 to 53. They, 
however, propose to remedy some individual griev+ 
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Itis expected that the men will accept the 
The arrangement is to last for six months. 


ances, 
offer. 





The organisation of labour amongst the Jewish 
workers is being proceeded with apace, if we can 
accept the statements made by the agents, organisers, 
and officials representing the several bodies of the 
workers, The tailors have been active for a long time, 
now the waterproof makers are trying to form a union. 
The Jews are also trying to put into practice some 
scheme of co-operation, from whieh they have hitherto 
mostly kept aloof. Butchers’ meat is first to be tried, 
then other distributing stores. The wood-workers and 
cabinetmakers generally are also busy, both in London 
and in the provinces, and it is rumoured that disputes 
may arise in those branches of trade. The agitation 
is still going on about the Sunday question, which the 
Jewish workers complain of as being disastrous to 
them. English workmen have always complained that 
the Jewish workers are indifferent to industrial organi- 
sation ; now the latter appear to have wakened up to 
its necessity. 





The builders’ labourers of London are now complain- 
ing of the operation of the short-day arrangement with 
the master builders, as they state that the cheap trains 
do not help them in the morning as they used to doat 
an earlier hour. But surely the companies will con- 
sider the case if there is a real grievance. It is purely 
a matter of demand. If trains can be filled from 7 
to 8a.m., thecompanies will as certainly run them as 
before or just after 6 a.m. The Trades Council should 
take this matter in hand. 





Matters are somewhat strained in the mining dis- 
tricts of Scotland, especially in the Lothians, Fife, 
and Clackmannan. The conference of last week ad- 
vised the men to come out on strike if the coalowners 
refuse the advance sought. The coalowners met, and de- 
cided that they would not grant the advance. The men 
took one day asa holiday, some 3500 miners being idle. 
The men in the west of Scotland have declared for a 
further advance of 6d. per day, but the coalowners 
demur to any such demand. As matters stand, it looks 
as if another big strike was imminent. 

The Northumberland miners have resolved not to 
join the National Federation by 45 votes to 1] in a 
large delegate meeting. It was further resolved to re- 
establish the Conciliation Board which was dissolved 
only ashort time ago. While regretting the wavering 
policy which led to the abolition of the board, it is a 
good sign of peaceful progress to find that board re- 
established. 

A very curious point has arisen in connection with 
the Wharncliffe Silkstone collieries, near Sheffield. 
The company recently closed a seam on the ground 
that it was unremunerative. The men appear to have 
regarded the step as part of a policy to weaken the 
miners’ organisation, and threatened to close all the 
pits unless the seam was reopened. This the company 
refused to do, and a struggle seems to be impending 
which may have a wide significance. The labour 
leaders ought to be quite sure of their ground in this 
case, as the issue is a serious one. 

In the Lancashire coalfields the surface men, to the 
number of about 16,000 workpeople, are agitating for 
better conditions of employment. Of the total, some 
3000 are women, but these do not belong to any union. 
The men mostly belong to the labourers’ unions, not to 
the miners’ unions, but it is stated that the strings are 
being pulled in London. But the Lancashire Miners’ 
Association will consider the matter, as nearly 70,000 
miners are engaged at the collieries, and a strike of 
surface men would affect them all. The wages are 
said to be very low, only about 3s. 2d. per day, or 
15s. 10d. per week of five days. 





Frencu Coat Imports.—The imports of coal into 
France in the first nine months of this year were 6,340,570 
tons, as compared with 6,344,670 tons in the corresponding 
period of 1895, 6,291,080 tons in the corresponding period 
of 1894, and 6,046,300 tons in the corresponding period of 
1893. British coal figured in these totals for 3,206,880 
tons, 3,097,680 tons, 3,084,270 tons,-and 2,790,510 tons 
respectively. 





FRrencu CaNnats. —The French Minister of Public Works 
proposes to take over the Southern Canal and the Lateral 
Canal of the Garonne. These canals are 310 miles in 
length, and they are now worked by the Southern of 
France Railway Company in connection with its general 
system. The Southern Canal belongs to a private com- 

ny, and the Lateral Canal of the Garonne to the State. 
Both are leased to the South of France Railway Compan 
to the expiration of its concession in 1960. The Sack 
Government now proposes to buy out the rights of the 
railway company, and to render navigation upon the 
canals free, in accordance with the policy which has been 
adopted with all other French canals. The abolition of 


tolls upon the two canals would involve a loss to the 
Treasury of 400,000/. per annum, and it would also reduce 
the revenue of the Southern of France Railway. The 

licy which the French Government appears to have 
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AUSTRALASIAN GOLD.—The yield of gold in the seven 
Australasian colonies in the first nine months of this year 
compares as follows with the output for the corresponding 
period of 1895: Victoria, increase, 53,744 0z.; Queens- 
land, decrease, 8923 oz.; Western Australia, decrease, 
7451 oz ; New South Wales, decrease, 12,789 oz.; New 
Zealand, increase, 12,611 oz.; Tasmania, increase, 
9982 oz., and South Australia, decrease, 13,054 oz. _Vic- 
toria ranks first in the list as a gold-producing colony, 
Queensland comes second, Western Australia third, and 
New South Wales fourth. 


ARGENTINE Rattways.—Messrs. Norberto Fresco and 
José Toso, representing the South Coast and Ensenada 
Railway Companies, have had a conference with the 
Minister of Public Works for the province of Buenos Ayres 
in connection with the continuance of the South Coast 
system and the joining up the Southern Railway system 
with the port of La Plata, by way of Chascomas, Prand- 
zen, &c. The Western Railway Company has signed 
an ad referendum contract with the Argentine Govern- 
ment for the construction of a line starting from its 
General Villegas terminus to San Rafael, in the province 
of Mendoza. The length of the proposed line would be 
about 295 miles; its cost is estimated at 1,200,000/., ex- 
clusive of the necessary outlay for land. 





ILuinois CenTRAL RaILRoap.—The length of line in 
working upon the Illinois Central Railroad in 1895-6 was 
3127 miles, as compared with 2888 miles in 1894-5, 2888 
miles in 1893-4, and 2888 miles in 1892-3. The number of 
locomotives upon the system in 1895-6 was 626, as compared 
with 597, 610, and 609 respectively. The number of pas- 
senger cars in 1895-6 was 575, as compared with 540, 588, 
and 640 respectively. The number of freight cars upon 
the system in 1895-6 was 20,933, as com with 16,646, 
15,993, and 16,996 respectively. The net revenue acquired 
in 1895-6 was 7,040,566 dols., as compared with 5,788,463 
dols. in 1894-5, 6,288,048 dols. in 1893-4, and 5,811,256 
dols. in 1892-3. The ratio of the working expenses to the 
traffic receipts stood in 1895-6 at 68 per cent., as compared 
with 69.63 per cent., 69.56 per cent., and 71.08 per cent. 
respectively, 





A NationaL Rattway Muszum.—On October 15 a 
meeting was held to consider the formation of a national 
railway museum, and a committee was appointed. Corre- 
spondence then proved that the railway companies were 
not inclined to take any steps to start a national museum, 
and the secretary was, therefore, instructed to communi- 
cate with Lord Salisbury and the Government with a view 
to the museum being formed by an enlargement of the 
present small collection at South Kensington. That sug- 
gestion is now to be carried out, and the committee has 
bsen consulted as to the space that will be required. 
They have ascertained what old relics, engines, rails, &c., 
exist in this country, and have estimated the space that 
they will probably require. The committee urge upon all 
railway companies, locomotive builders, and others who 
possess old railway relics or material, to carefully preserve 
them for the present, and when the s at South Ken- 
sington is ready, to present them to the National Railway 
Museum. The list annexed gives the names of the com- 
mittee: National Railway Museum Committee, appointed 
October 15, 1896 : The Right Hon. Viscount Dalrymple ; 
the Right Hon. J. H. A onald, P.C., C.B., LL.D., 
F.R.S.S. (L. and E.), Mem. Inst. Electrical Engineers, 
Lord Justice Clerk of Scotland ; W. M. Acworth, Lon- 
don, 8S. 8S. R. Blundstone, Wh. Sc, M.ILME., 
Assoc. I.N.A., London, W.C. ; F. W. Brewer, London, 
N.; R. H. Burnett, Manchester ; P. Caldecott, London, 
S.W.; C. Chambers, London, 8.E.; F. A. Channing, 
M.P., London, 8.W.; J. Sinclair-Fairfax, President 
Society of Patent Agents, London, W.C. ; H. Greenly, 
London, W.; D. H. Littlejohn, M.A., Dundee; F. Mac- 
Dermott, London, E.C.; P. F. Nursey, Past-President 
Society of Engineers, London, E.C.; W. B. Paley, Lon- 
don, S.W. ; John Ramsbottom, Alderley Edge, Cheshire ; 
C. Rous-Marten, London, S.W.; W. J. Scott, BA., 
Sunbury Common, Middlesex; C. Stretton, Leicester ; 
Archibald Sturrock, London, S.W.; A. W. Willcox, 
London, E.C. Hon. joint secretaries, Clement E. Stret- 








in contemplation upon the subject is not yet, however, 
finally adopted, 


mpany. 
Manual of Electrical Undertakings, 1896. Compiled under 





ton, Leicester; Norman D. Macdonald, Edinburgh. 
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AN AUXILIARY ASSAY BALANCE.* 
By Rosert Law, Royal Mint, Melbourne. 

Tue following communication has for its object the 
description of a new form of balance, which has been de- 
signed to meet a want often felt by the writer when 
weighing the cornets obtained when pursuing the ordinary 
routine of gold bullion assay. 

When weighing these cornets (especially when the gold 
bsing assayed varies much in fineness), is becomes very 
tedious having continually to shift the weights, perhaps 
four or five times for each se it has often occurred 
to me that a rough balance might be constructed to give 
accurately the percentage of gold present, and thus make 
ip possible to place the correct weight in the pan, the re- 
maining fractions being found by the rider only. __ 

Let it be understood that this balance to which I 
allude is an auxiliary balance, so to speak, and in no way 
affects the final readings of the ordinary assay balance, its 
object being merely to give the percentage with the pre- 
viously stated advantage. ; 

Tt is obvious, therefore, that each cornet will have to be 
handled twice, placing it first on the rough balance, and 





then removing it to the ordinary assay scales. It may 
seem that this double shifting of the cornet would lead 














actual trial with the ordinary assay weight. The scale 
can be seb in a vertical plane to mae from the front, or, 
better, placed so as to read from the back, this being the 
position when in use. The whole moves in a vertical 
lane about the centre C, where is placed the knife-edge 
The stand needs little description. It consists of a 
brass or iron plate, 2 in. by 2 in. by 0.25 in. thick, into 
which are screwed two pillars, which support the planes. 
It is furnished with levels and levelling screws as illus- 
trated. It is therefore small enough to into the 
balance case and stand beside the pan of the ordinary 
assay balance, which position is found to be the most con- 
venient for use. 

The only trouble found was providing a suitable bear- 
ing. It wars recognised that a knife-edge or planes were 
the most trustworthy, but on account of the tb sweep 
of 90 deg. it was thought impossible to utilise this, so 
other forms were experimented with. The first trial was 
with the form illustrated below (Fig. 2). 

It consisted of a steel spindle S, pointed at both ends, 
working loosely in hard steel cups, the whole being 
highly burnished. The results were unsatisfactory. The 
ultimate intention was to have the spindle and cups of 
agate, but the results were so discouraging that the 
whole was rejected in favour of the following modifica- 








B. Brass ball. 


A. Arm. 
N. Steel bearing for the pan. P. Pan. R. Steel rod. 

















to more loss of time than weighing in the ordinary way, 
and at first this may be so, but after a little practice 
quite the opposite has been found to be the case, and 
much of the concentrated attention which makes the 
assayer's work so monotonous is removed. 

advantages claimed for the balance are : 

1, It lessens the time of weighing. 

2. Tt saves the assay balance. 

3. It reduces the wear and tear on the weights (a factor 
not to be overlooked, and one which wd those who have 
made or corrected small weights can fully appreciate). 

For fully two years balances of this kind have been and 
are in daily use at the Royal Mint, Melbourne. 

The adjoining sketch will make clear the principle of 

8 simple addition to the assayer’s tools far better than 
peges of descriptive matter. 
, he balance consists of a disc of aluminium D, 0.3 in. 
in diameter (Fig. 1) and 0.1in. thick, into which an arm 
oi in. long and 0.05 in. thick is screwed, the arm 
P ng. provided with steel bearings N to support the pan 
ae he pan itself is 0.75 in. in diameter. R is a steel 
Bi 0.02 in. in diameter, on which an adjustable brass ball 

's screwed. This is to counterpoise the arm A, with 
La &c. The pointer X, which is 4 in. long, indicates the 

sight on the scale 8, the weight on it being marked from 








* Paper read before the Chemical Society, 


D. Disc of aluminium. 


K. Knife-ed 


ig L. Levelling screws. 
S. Scale. W. 


e. 
Adjusting weight. X. Pointer. 

















tion. The spindle was made as thin as a needle at the 
ends, and worked on a knife-edge practically as shown 


(Fig. 3). 

The results were more encouraging, but still not suffi- 
ciently accurate for the purpose intended. 

Before describing the last improvement, I might men- 
tion an alteration suggested by the balance mechanician, 
Mr. Otto, to whom I am much indebted for the way in 
which he carried out my instructions with regard to the 
various trials. He substituted a hair spring for the 
spindle, the spring being stretched tightly between the 
two pillars of the stand. This gave admirable results at 
first, in fact, so good that this form was adopted in pre- 
ference to the one with a knife-edge, but it had its draw- 
backs. The spring is affected by variations in the tem- 
perature and pressure of the atmosphere, and I suppose 
also eventually a molecular change takes place in the 
spring itself, for after a time the balance becomes erratic 
and untrustworthy. Fig. 4 will give the reader an idea 
of the arrangement. ; : 

The defects of this modification made me try the knife- 
edge again, for before this torsion balance was used one 
fitted with a knife-edge had been tried, but, owing to defec- 
tive design, it was not quite satisfactory, and had drawbacks 
which the one with the spring had not, and the latter 
was therefore adopted for the time being in preference 
to the knife-edge. 

A further trial with a knife-edge succeeded beyond my 


expectation; the defects of the former attempt were 
remedied, and now the form is as given in Fig. 5. 

To get a sweep of 90 deg., it was found necessary to 
use a very acute angled knife, which had to be placed at 
an angle to the planes, the edge of which knife, however, 
was kept concentric with the centre of the disco D. These 
planes are not planes, but segments of a circle, the same 
as used in Cotton’s automaton balance; this causes the 
balance to start from the same place each time, no matter 
how it is knocked about. Further, the knife is kept in 
position by two steel plates set as close to the ends of 
the knife as possible without touching. The steel 
parts of these balances are so highly burnished as 
to appear like mirrors. The scale is made of brass 
into which is slipped a strip of diaphanous ivory or hard 
paper, or, if preferred, the metal may be. marked and 
engraved, in which case a silver scale would give the 
markings greater contrast. The paper scale, however, 
has been found to answer admirably. The balance can 
be adjusted so that zero equals anything from 0 to 10. 
Seldom do we get gold under 7000 fine, so 0 is made equal 
to 7000 with us ; 60, 50, or any other convenient minimum, 
depending on the average fineness of the gold under 
assay, can beselected for zero, The intermediate weights 
up to fine can be then indicated by placing the ordi- 
nary weights in the pan, and making marks on the 
scale. When once this is done, the arrangement is com- 
plete, and no further use of weights with this balance is 
necessary. 

When this apparatus was designed, a pointer 9 in. long 
was used, with the hope of being able to read to 0.01 
grain. This, so far, has not been accomplished. The 
balance comes to rest in 15 seconds, and can be read in 
10 seconds. Thisis quite fast enough, but it can be made 
to come to rest more quickly by attaching a flat plate to 
the pointer. 

hen, say, No, 1 cornet is being weighed on the ordi- 
nary assay balance, No. 2 will be on the auxiliary one, 
and when No. 2 is removed to the ordinary balance, No. 3 
will be indicating its en and so on; no time, there- 
fore, is lost, except in the extra handling, which, as 
already pointed out, becomes so mechanical that really 
the time saved far more than compensates for this extra 
shifting, the result being greater speed with less concen- 
trated attention. 





Norrincuam Corporation WatEeR Works.—The Not- 
tingham Town Council will apply to Parliament next 
session for additional powers in connection with its water 
works. A well and pumping station are to be provided 
at Oxton, on the west side of the road leading from 
Ollerton to Oxton, and a covered reservoir, to be called 
the Cockpit Hill reservoir, will be constructed at Arnold. 
Provision is made for the construction of an aqueduct, 
commencing at the intended Oxton — station and 
terminating at Arnold in the intend ockpit Hill 
reservoir. There will be a well and pares station at 
Woodborough, with which an aqueduct will be connected, 
and which will terminate at the Cockpit Hill reservoir. 
A well and pumping station will be constructed at 
Broughton, and an aqueduct commencing there will ter- 
minate at Oxton by a junction with the intended aqueduct 
at that place. It is further proposed to extend the limits 
within which the town council is authorised to supply 
water, and to confer upon that body all necessary powers 
to supply it for domestic, trade, and other purposes, both 
er and private, within the parishes of Calverton, 

oodborough, Lambley, Oxton, and Epperstone. Pro- 
vision is also made for the supply by the council of water 
in bulk or otherwise to any county council, urban or rural 
district council, parish council, or person within five miles 
of any of the aqueducts proposed to be authorised. 





ELEVATED RarILRoaps At NEw YorkK.—The number 
of passengers carried on the Manhattan Elevated Rail- 
road in the year ending September 30, 1896, was 
183,437,244, This is the smallest number carried since 
1888-9, when a . total of 179,497,433 was recorded. In 
1887-8 the total was 171,529,789, and in 1886-7, 158,963,232. 
The maximum number of ngers carried was attained 
in 1892-3, the figures for that year being 219,621,017. If 
the comparison is extended to 1879-80, it will be seen 
that the traffic has immensely increased since that year, 
the number of passengers carried having been then only 
60,831,759. The gross revenue acquired in 18956 was 
9,352,115 dols., as compared with 9,745,927 dols. in 1894-5, 
10,138,143 dols. in 1893-4, 11,187,051 dols. in 18923, 
10,908,579 dols. in 1891-2, 9,959,710 doles. in 1890-1, 
9,388,682 dols. in 1889-90, 9,080,880 dols. in 1888-9, 
and 8,673,882 dols. in 1887-8. In 1879-80 the gross 
revenue did not exceed 4,612,976 dols. The net re- 
venue in 1895-6 was 3,224,786 dols., as compared with 
3,613,100 dols. in 1894-5, 4,042,586 dols. in 1893-4, 
and 4,926,891 dols. in 1892-3. Interest on bonds absorbed 
2,021,557 dols. in 1895-6, 2,204,887 dols. in 1894-5, 
2,002,406 dols. in 1893-4, and 2,015,075 dols. in 1892-3. 
The balance available for dividend in 1895-6 was, accord- 
ingly, 1,203,229 dols., as compared with 1,408,213 dols, in 
1894-5, 2,040,180 dols. in 1893-4, and 2,911,816 dols, in 
1892-3. It will be seen that the profits realised by the 
company have considerably declined of late years; never- 
theless, dividends absorbing 1,800,000 dols. per annum 
have continued to be paid; the result has been that a 
surplus of 1,111,816 dols. in 1892-3 has been converted 
into a deficit of 596,771 dols. in 1895-6. The ratio of the 
working expenses to the traffic receipts stood in 1895-6 at 
65.51 per cent., as compared with 62.93 per cent, in 
1894-5, 60.12 per cent, in 1893-4, and 55.76 per cent. in 
1892-3. No decision has been yet arrived at with regard 
to the working of the lines by electricity, but experiments 





are being made upon the subject. 
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LITTLE'S REVOLUTION INDICATOR FOR MARINE ENGINES. 
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Tuer annexed illustration shows an indicator, con- 
structed by Messrs. Little and Hall, of 4, Royal 
Arcade, Newcastle-on-Tyne, to show to the captain of 
a ship the direction in which the engines are turning, 
and their speed of revolution. A pump in the engine- 
room, driven by the main engine, alternately sucks air 
into and expels it from a pipe, ending in a glass tube 
on the bridge. In this tube is a bobbin or ball which 
is carried up by the inrush and down by the outrush 
of the air. By observing the bobbin it is easy to esti- 
mate the revolutions, or even to count them accurately. 
There are two such tubes with a three-way cock to 
connect them to the pump, and this cock is automati- 
cally set in one direction or the other according as the 
engine goes ahead or astern. The bobbin in the tube 
which is cut off from the pump naturally remains 
stationary. 

In the engravings G is the propeller shaft, or a shaft 
driven from the engine, A is the pump, B the pipe, 
C the three-way cock connected by two pipes to the 
two tubes H of the indicator (Fig. 3). The plug of 
the cock C carries a pinion gearing with a rack on the 
slide D, and this slide is moved over by the end of the 
connecting-rod striking the tappet I each time the 
engines are reversed, This tappet has a slight amount 
of play, controlled by a spring, to allow the end of the 
rod to pass at each revolution. 

At each revolution of the engines one of the balls in 
the glass tubes of the indicator H is sucked up the 
tube, and then falls. The rate of its movements gives 
the rate of revolution of the engine, while the direc- 
tion of revolution is indicated by one ball correspond- 
ing to going ahead, and the other to going astern, 





“MARINE ENGINEERS’ QUALIFICATIONS :” ERRATUM — 
In our last issue, in our article on ‘‘ Marine Engineers’ 
Qualifications,” on page 675, we mentioned the name of 
** Messrs. H. M. Robertson and Co., of Victoria Docks ;” 
the name of the firm should have been ‘‘ Messrs. A. W. 
Robertson and Co,” 





Tue ENGINEERING Socrery, K1ine’s CoLtiece. — At a 
general meeting of this Society, held on November 24, Mr. 
J.T. Tolmé read a paper on “ Aerial Navigation.” After 

iving a short account of the earlier —— at flight, 
fir. Tolmé continued with a history of balloons, giving 
accounts of some balloon voyages, and details as to the cost. 
The methods of directing and propelling balloons were next 
described. Mr. Tolmé then gave an account of the recent 
experiments with wings, and described Maxim’s and 
Langley’s aerial machines, and finished the paper with a 
description of military balloons and ballooning. 





Mexican Raitways.—Mr. A. M. Rendel, consulting 
engineer of the Mexican Railway Company, Limited, 
reports that a new iron bridge, which carries the line over 
the drainage canal, near San Cristobal, has been nearly 
completed. Three miles of line have been laid with steel 
sleepers, and a considerable quantity of stone ballast has 
been provided. The stock of locomotives has been in- 
creased during the past half-year by three engines ordered 
from America, while it was diminished by one engine 
being condemned. The wagon stock was leveasell bans 
half-year by nearly 100 vehicles of various kinds. Works 
for the improvement of the harbour of Vera Cruz are 
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THE accompanying illustration shows in detail the 
air jet nozzle introduced by Mr. W. A. Granger, 102, 
Brooke-road, London, N. It is specially suited for use 
in injecting air over a boiler furnace and for other pur- 
poses, the special feature being the ease with which 
the volume of air issuing may be regulated at will. 
The steam enters at B, and passes as shown by the 
arrows to the centre jet A, and to the jets C, of which 
there are three made in the form of a flute or groove 
cut in the plug E. These flutes deepen and widen as 
they extend towards the right hand, so that the jet 
becomes larger in area as the plug is moved forward. 
This forward movement is brought about by the turn- 
ing of the milled sleeve at the other end, and the 
extent of the opening is shown by gauge markings on 
the surface uncovered by the turning of the sleeve. 
When worked with 60 lb. steam and in a 5-in. pipe 
the pressure of the air current may be increased from 
{ in, to 2in., according to water gauge, and on a 44-in. 
pipe up to 24 in. They are manufactured in many 
sizes, 





SoutH Arrican Coat.—Coal has been discovered within 
five miles of Salisbury. The coal has been favourably re- 
ported on by an expert. 





Nracara Fatis.—The latest undertaking to start opera- 
tions on the lands of the Niagara lalls Power Company 
at Niagara Falls is the Niagara Electro-Chemical Com- 
pany. The plant of this company is located just west of 
the plant of the Acetylene Light, Heat, and Power Com- 
pany, which produces calcium carbide. At present 500 
electrical horse-power is used, and this is supplied by the 
Niagara Falls Power Company from its central station, 


above ground, the main subway not being yet extended to 
this point. The Niagara Electro-Chemical Company was 
organised in 1895, with a capital of 20,000/., its object 

to manufacture sodium from caustic soda, and per- 
oxide of sodium from sodium. In doing this the com- 
pany employs the Castner electrolytic process. Among 
the Sen. we shareholders of the company is the Alumi- 
nium Company, Limited, of London and Oldbury. 





CaTALocurEs.—We have received from Messrs. Dick, 
Kerr, and Co., the well-known Kilmarnock firm, a copy 
of their latest catalogue, which, in a series of well-printed 





being actively proceeded with, 


engravings, illustrates the latest practice in tramways, 
electric and eable, the Isle of Man line being specially 





GRANGERS JET NOZZLE. 
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well illustrated, while the views of the Streatham exten- 
sion of the South London cable line and of the Edin- 
burgh lines will be studied with interest. There are 
also details of rail eectionr, tramway cars, engines, and 
crossings. —The Electric Construction Company, Limited, 
Bushbury, Wolverhampton, send a nicely got up pocket- 
book in which are given notes as to the manufactures 
of the company, a series of tables of great service to electri- 
cians, with numerous hints to insure economy in the work- 
ing of stations. The book is none the less valuable for 
having in the centrea section for personal notes, the pages 
being arranged with index letters.—Messrs. Schiiffer and 
Budenberg, Whitworth-street, London-road, Manchester, 
have issued a new catalogue, which gives details of the 
thousand and one productions of the firm—gauges, and 
every form of boiler and engine mounting. _The sectional 
views, although small, are wg clear.—The Lilleshall 
Company, Limited, established last century, and having 
their mines and iron and steel works in South Shropshire, 
neat Oakengates, have sent us a catalogue giving infor- 
mation of the brands of iron and special sections of 
steel rolled by them, with notes on tensile strengths, &. 
—-The Jandus Arc Lamp and Electric Company, Limited, 
Old Charlton, Kent, have issued a catalogue with par- 
ticular reference to the Jandus arc lamp, which we illus- 
trated and described in vol. Ix., page 549.—Messrs. David 
Rowell and Co., 31, Old Queen-street, Westminster, 
London, S.W., send a catalogue of fencing and a 
iron buildings; the Cowburn Safety Valve Company, West 
Gorton, Manchester, one dealing with double - weight 
safety valves and other boiler accessories ; while the 
publication by the Keighley Electrical Engineering Com- 
pany, Limited, Keighley, Yorks, deals with automatic 
time-checking machines and automatic control gear for 
watchmen.—We have received from Messrs. John Brown 
and Co., Limited, Sheffield, a description of ‘‘ Haves 
Helical Induced Draught,” an arrangement by which the 
ases proceeding to the furnace are caused to flow helically 
round the boiler, through an outer casing, whilst the pro- 
ducts of combustion are also caused to flow helically round 
the boiler through an inner casing. In this way the 
whole boiler is clothed with an inner layer of hob gases 
and an outer layer of cool ones. The radiation to the 
stokehold is thus greatly reduced, and at the same time 
the furnaces are supplied with warmed instead of with 
cold air as usual. This feature is stated to greatly increase 
the evaporative efficiency of the boiler.—Mr. L. Harper, 
A.M.I.C.E., Aberdeen, has sent us an illustrated price 
list containing details of his steel rope suspension bridges, 
of which large numbers have been erected within recent 
years, The bridges in question are made up to 300 ft. 
span, and have roadways of from 4 ft, to 6 ft, in width. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1888—1888. 
mber of views given in the Spectfication Drawings is stated 
Min ea a. ee oe mantlensh. tho Aperteation © 

ts 

where inventions are communtcated from abroad, the Names, 

&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Offce 
ale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 


The date of the the of a complete 
specification ts, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the adeortionment af the acceptance of & comeente cation, 

ve notice at the Patent O, of opposition to the grant of a 
Patent on any of the mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


14,569. W. Brenton, St. Germans, Cornwall. Kaives 
or “Sickles for Mowing and Reaping Machines. [8 
Figs.) July 1, 1896.—According to this invention, each section 
is adapted to grip against the knife-bar, and for this purpose it 
is formed with a flange at an angle to the main part of the section, 
which flange engages with the back of the knife-bar or with a 
groove therein. Ia some cases the flange may be ioterrupted, 
and have an intermediate flat portion, which will rest on the 
finger-bar. @ is the knife-bar, and b is the improved kaife sec- 
tion having the flange ¢ designed to bear against or engage with 
the knife-bar. In Figs. 1 and 2 the fisnge ) extendas along the 
entire width of the section, a single rivet d baing inserted through 
the section to hold it in position. In another arrangement the 
flange ) is not so deep as that shown in Fig. 2, and is inserted 
into a groove in the finger-bar. Ia the modification shown in 





Figs. 3 and 4, the arrangem2nt is the same as that ehown io 
Figs. 1 and 2, except that instead of turning down the back of 
the section for its whole width, the central portion of the back 
is left projecting to form a lip jf, which, when the knife is in 
work, will bear upon the back of the finger-bar, as shown in 
Fig. 5, and assist in maiotaining the section in contact with the 
fingers. In a further modification the section has a reces; g 
tamped in its underside, so as to form a shoulder which will grip 
against the front of the knife-bar.. When the sections are re- 
cessed, the flange at the back may dispensed with. Instead of 
recessing the sections, the bar my be recessed to receive the 
section. Ia all the modifications only a single rivet d@ is necessary 
for fixing each section, and therefore the knife-bar may be made 
much lighter, because only half the usual number of rivet holes 
are required. (Accepted October 21, 1896). 


ELECTRICAL APPARATOS. 


24,020. Siemens Brothers and Co., Limited, Lon- 
don. (Siemens and Halske, Berlin.) Safety Fuse Devices 
for Electrical Installations. {7 Figs.) December 14, 
1895.—In the base A of insulating material is formed a groove 
8, above which is situated a shutter T also of insulating ma- 
terial. This shutter is formed with a grooved outer edge 
round which is passed a helical spring C, the ends of which are 
fixed to the base, and which consequently tends to press the 
shutter downwards. The shutter is held ufp agains: this pressure 
by its lower edge being made to rest upon the fuse strip S which 
passes across the groove B. If now. owing to the passage of an 
excessive current, the fuse Sis melted or burat, the shutter T in 
losing its support will then be rapidly forced down into tae groove 
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by the spring C, as at Fig. 3, and will thus present a meshanical 
obstacle to the electric arc, which will be on the point of being 
formed between the unburnt ends of the fuse. That part of the 
‘fuse strip or wire on which the shutter rests is of greater sectional 
area than the other _ as shown in rig. 4, so that the thinner 
parts on each side of the middle part will be subject t> the fusing 
action of the excessive current, and this action will not be affected 
by the compression to which the middle part is subjected. When 
these thinner are melted by the current an arc will be 
formed by the intense heat: of which the thicker middle part will 
be melted or burnt, and the shutter T will then descend and ex- 
tinguish the arc by intersecting the air space which is necessary 
for its existence. (Accepted Octob:r 21, 1896). 


19,456. S. P. Thompson and M. Walker, London. 
An Electric : on System. (3 Figs.) S2ptember 3, 
1896.—This invention relates to a system of electric traction in 
which the electric current is supplied to the cars or locomotives 
from studs or sectional rails laid in the road, each of such studs 
od sectional rails being in turn connected to a main conductor or 

ceder main by means of an automatic switch when the car is 
pore or near it; and disconnected from the main conductor or 
sagged after the car hag passedon. K is a skate carried beneath 
t car, and depressed s9 as to touch in succession the studs 8, 
rod Teceive current from them. It is made long enough to bridge 
bad studs. From the skate the current pagses through the car 
tote (not shown) with the usual controller, from which it returns 
po e generating station in the usual way by bonded rails or b 
aa feeders from the rails, The method of starting the car 
foll indicated in the figure. The operation of the system is as 
vs Ows: In the figure the car is sup already to have passed 
He poo first “Yr during which time switch No. 2 was ted 


80 
Plate G, thence 





Ya 
Yi 


current flowed from the main F to the guard- 
through the sustaining coil M, to keep the switch 


eka‘e K and through the motor of the car. Hence switch N». 3 is 
accuated ia readiness while the car is still passing over N>. 2. 
The car moves on in the direction of the arrow until the front of 
the skate K come; into contact with stud No. 8, when some of 
the current flows through it and actuates switch No. 4, and so 
forth. As soon as the skate K leaves the stud of No. 2, the current 
in M, is broken, and the lever of the No. 2 switch falls and opens 
the contact between C; and C, so that neither the stud S nor the 
guard-plate G of No. 2 are left alive. The presence of the guard- 
plate prevents the switch from being actuated or sustained by any 
such current leaking through mud or water on the roadway ; for 
any such current will merely flow from the main to the guard- 
plate to earth and will not travers the magnet coils; and no 
aporeciable current will leak from G to S by reason of the small 
difference of potential between them. It is important that the 
two coils that are in series, namely, the actuating coil of one 
switch and the sustaining coil of the next, should be connected 
between G and S, not between C, and G, nor batween F and C,, 
The magnrt coils do not operate except at times when the lever 
R of one of the switches causes contact between C, and C, ; and 
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when the stud S communicates with a conductor which, with- 
out touching the guard-plate, will carry to the bonded rails 
the minimum current needed to sus‘ain the switch. These con- 
ditions are fulfilled when the car is standing or moving over one 
of the studs ; but cannot be fulfilled after the car has » by 
any vehicle passing over the stud. If the main current is at any 
time broken or falls below the minimum value, all the switches 
will be open and none of the studs alive. Hence for starting it 
is needful to pass an auxiliary minimum current through the 
switch under the car from a small auxiliary battery of accumu- 
lators on board the car. This current is conveyed by an auxilisry 
skate K, from the guard-plate GG to the stud 8S, and operates 
the two switches without ing either through the motor or 
through the contacts of the automatic switch. For this purpose 
the guard-plate has a projection on one side such that the 
auxiliary skate K, can conveniently make contact withit. (Ac- 
cepted October 21, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


19.608. BE. J. Clubbe, A. W. Southey, and C. C. M, 
Gibson, London, Worm Gearing. (2 Figs.) October 18, 
1895.— According to this invention there are employed in place of 
the ordinary wormwheel teeth roller teeth A mounted to rotate 
upon stui pirs B fixed to the rim of the wormwheel C. These 
rollers are preferably furnished with ball bearings b, b at each end 
between them and the s‘ui B. Io the cise of small wheels, or 
those intended to transmit but li tle power, a single roller A will 
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suffice for each tooth of the wormwheel. Ia the case of larger 
wheels, or those requiring greater strength, two or more rollers 
A should be employed side by side across the wormwheel, as shown 
in Fig. 2, and will together take the place of a tooth. The stud- 
pins B carrying such rollers are set to suit the pitch and obliquity 
of the worm threads D with which the whee! is designed to year. 
The rollers are preferably so shaped as to present in profile the 
proper cycloidal or other flank curves as shown. (Accepted 
October 21, 1896). 


RAILWAYS AND TRAMWAYS. 


22,984. R. Hudson and W. S. Hudson, Leeds, 
Bearings for the Wheels of Railway Vehicles, &c. 
[5 Figs.) November 30, 1895.—Referring to Figs. 1 and 2, 1 are 























connected antifriction rollers mounted to rotate out of contact 


are arranged to run on the external periphery 4 of a lateral pro- 
jection 5 of circular cross-section and tf rming a hub or boss carried 
by a bracket or hanger 6 secured or adap to be d to 
underframe 7 of the vehicle, and they are surrounded by and bear 
— the internal periphery 8a of the rim or tyre 8 of the vehicle 
wheel 9, which is open on one side to admit of their insertion. In 
order to reduce friction to a minimum, the rings 8 and the 
rollers 1 mounted therein, are preferably made of such diameters 
relatively to the diameters of the annular surfaces 4 and 8@ 
that such roller will be in contact with both of the surfaces 4 and 
8a simultaneously only whilst passing around the lower portion 
of the surface 4; the ring of rollers not fitting closely either of 
the two relatively rotating annular bearing surfaces, which wil! 
therefore be eccentric to each other as shown. By this arrange- 
ment only the lower roller or rollers, for the time being, will 
simultaneously in close frictional contact with both annular 
surfaces. The rollers 1 may be kept in place within the wheel 9 
by an annual shoulder 10 on the hub or boss 5, and an annular 
projection 11 on the wheel 9. Figs. 3 and 4 show a modified con- 
struction wherein each antifriction roller 1 is made with annular 
parts la and 10 of two different diameters, the central part la of 
large diameter being arranged to bear against the internal 
surface 8a of the wheel rim or tyre 8, and to travel in an annular 
guide groove 5a made in the hub or boss 5 which in this case 
bears against only the outer side parts 1b of the rollers which are 
of smaller diameter than the central part la. The groove 5a may 
be made in a 1iag carried by the boss 5. (Accepted October 21, 1896). 


24,106. A. oy London. Bogies for Rolling 
Ss [4 Figs.] December 16, 1895.—In a bogie according to 
this invention the bolster is constructed with upper and lower 
parts with interposed springs which msy be of any suitable kind. 
The figures show one construction of bolster according to this 


ry 





invention. In this construction the lower portion of the bolster 
is built up of metal rolled to form, the bottom 1 of a cross- 
sectional form somewhat resembling a bridge rail. e two sides 


2, 2a are each of a channelled section with a rectangular metal 
frame 3 superposed that receives and surrounds the top of the 
bolster, which is a plate 4 adapted at its centre to form or, as 
shown, to carry the lower centre plate 4a of the swivel, and at ite 
lower part to enter between the two sides 2, 2a of the lower por- 



































tion of the bolster. The metal frame 3 is made of angle iron 
riveted to the top flanges of the two sides 2, 2a, the lower flan; 

of which are similarly secured to the bottom 1. Between 
underside of the top plate 4 and the upper side of the bottom 1 
eprings are inte’ , which may, as shown, be annular springs 
5 of india-rubber with metal riogs 5a cast therein and kept in 
place by studs or pins 6 projecting int» their central holes from 
the bottom 1 of the bolster. Instead of india-rubber springs, 
coiled metal springs or laminated metal springs 
Also instead of the springs being arranged tingly, wo, they 
may be arra in nests or groups. In either case the springs 
may be arranged at iotervals along the length of the bolster, or 
only at = centre and the two ends thereof. (Aczepted October 
21, 1896 


SHIPS AND NAUTICAL APPLIANCES. 
18,996. C. H, Rect, Sundestand, Durham. Anchors. 
[4 Figs.) October 10, 1895.—This invention is Ss to that 
class of anchors known as stockless anchors, an ly to the 
patent stockless anchor described in Specification No. 16,741 of 
A.D. 1894, and consists in making the two faces of the toggles or 
tripping parts of the arms of the anchor when these are made in 
one piece of rectangular shape or as nearly so as required, so that 
when the flukes of the anchor are in active operation and holding 
in the ground the underside of the toggles or tripping parte will 
lie horizontal or nearly so to the ground, and the other side will 
stand perpendicular or nearly so to the ground, and will thus lend 


Bag An. used. 














themselves to improve and increase the holding power of the flukes. 
a, b are the toggles or tripping parts, and c, d indicate the por- 
tion of the toggles or tripping parts when the pointe of the flukes ¢ 


are in action and in the ground. g is part of a cap or plug which 
may vary in shape and feogth. the caps fed pm are fitted into 
the hole at the back of the re sha) faces c,d; h,h are 


the rings, shackles, and bridle chains, which may also vary in shape 
and dimensions. The hollow, concave, or countersunk parts io the 
faces of the toggles or tripping are shown at ff, and they 
may also be of variable shapes and proportions. (Accepted October 
14, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


22,949. E. Howl, Dudley, and W. W. Attwood, 
Tipton, W ck. Direct-. Engines. [4 Figs.) 
November 30, 1895.—The figures illustrate the lication of this 
invention to a single-cylinder compound direot-asting steam pum 
comprising a double-headed trunk piston A A' arranged to wor 
witbin the steam cylinder B, the steam exhausting from one side 
of the piston heads to the other. The cylinder B is divided into 
two equal parte by aninner annular projection O, and within each 
portion or end of the cylinder are provided two unequal piston 
areas on which the steam operates ; the er area 00) 
the annular space between the annular projection or body C of 
the piston and the cylinder walls ; the entire area of the 

or bore of the cylinder providing the larger area. Two 
ports DD! are formed for the admission of steam to the annular 
spaces, or to- pressure area from the valve chest, 
and two ports E El through which the steam flowa from the 








closed after the car left the first st 
coil M, of the switch next vod g 5 


then through the actuating 
ahead, then back to Sand so t> the 





with each other on pins 2 fixed in a frame consisting of two rings 3 
between which the rollers 1 are arranged to work. The rollers 1 





inner to the outer g des of the piston heads A A' or to the 
low-pressure area. The exhaust steam from the two er 
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areas through exhaust porte F F' formed in the valve | that is to say in effect in the ‘‘cylinder” itself. The water contains a series of bevel pinions a,b,c. The pinion c is loosely 


face to the condenser or to the atmosphere; suitable cavities 
GG! and K K! are made in the piston valve H H! to form 
the connections between the ports on the reci ion of the 
valve across ite face or . The cavities GG! in the piston 
valves H H! are exhaust cavities, and K K! are cavities with ports 
for passing the steam from the high- to the low-pressure 
spaces. valves H H' are connected by a bridge piece J so as 
to operate together. The tion of the valves H H' may 
be cbtained by means of connecting tubes LL' formed between 











the ends of the valve chest chambers and the ends of the 
cylinder. The positions of the openings into the cylinder are so 
fixed that when the double-headed piston valve H H' reaches the 
end of its stroke in either direction the opening is uncovered to 
the high-pressure steam, and an unequal pressure being thus 
brought upon the ends of the piston valve, the valve is forced 
across its face by the higher pressure, and a change in the distribu- 
tion of steam is effected. (Accepted October 14, 1896). 


19,538. J. Hill, G ‘ow. Steam Boiler Furnaces. 
{4 Figs.) September 4, 1896.—The fire a is of the special 
construction shown, that is to say, it is built up of two parte 
a, b, having passages c, c', c2 between and at each side of them 
for the flames and hot products of combustion paesing from the 
firegrate d to the flue. Each part a, b is made with z'gzag 

es ¢,e',e2 for the passage of air from the ashpit 7, As the 
ames play upon and around the divided fire bridge, it becomes 
very hot, and heats to a high degree the air passing through it. 


























The air passes from the ashpit through the zi passages, and 
finally escapes in a higbly heated coneiilen at the back of the tire 
bridge, where it meeteand mixes with the products of combustion 
from the furnace. Where a gas producer is available, the is 
led from the producer along a ground flue g, above which is 
arranged a valve-box h, having a screw-down valve 72 init. This 
box communicates by the es i, t' with the flues g and j. 
The flue j has two branches j!, j? leading to the side of each 
furnace, and entering them at j? near the crown. (Accepted 


October 14, 1896..'§ ; 
16,044. G. Shenton, London, and D. A. F. de Ville- 
~ Paris. Fluid Pressure Motor. [2 Figs.) July 
20, 1896.—The action of the motor is as follows: Through the 
openings N are introduced the nozzles of blow-pipes or atomisers 
adapted to burn oil, such as shale 2 a or the like, the 
flames being projected on to the refi rs U, V, whence they are 
reflected on to the cone K, so thatin a short time this cone and 
the cone H which surrounds it will be brought to a temperature 
near toa dull red heat. If the flywheel (not shown) of the motor is 
turned and consequently the piston moved in the cylinder, the piston 
on its instroke will cause the rod S to press upon the water in the 
cylinder D, 80 as to cause it to lift the valve J1 and ascend the 
hollow rod 8 until it passes out of the cross passage I into the 


n 





Space P'. Thence the water passes between cones K and H, where 
it is almost instantaneously vaporised and expanded, finding 
always ter space until it arrives at the end of cone H, 
under which it passes to the space between cones H and F. 
Here it is further heated until it passes into the cylinder C 
and drives outwards the piston P therein, which at or 
near the end of its outstroke uncovers the exhaust port 
o! provided in the wall itself of the cylinder C, and the steam 
esxapes into the atmosphere. A fur‘her of feed water 
will thus have been drawn into the cylinder D which at the next 
instroke will be forced into the vaporiser. In this improved 
motor there is no intermediary pipe between the vaporiser and 


feed is automatic, the being sufficient for] the stroke 
only. The feed has to overcome no counter-pressure_on entering 
the vaporiser. (Accepted October 14, 
23,861. G. C. Marks, London. (A. Montupet, Paris.) 
Steam Generators. [2 Figs.) December 12, 1595.—The 
steam “wR! tubes F are supported by partitions or baffle- 
plates R, S, U, which compel the products of combustion to 
come into intimate contact with such tubes throughout their 
length. When these products leave the extremity of the tubes F 


between the partitions or baffie-plates S and U the: into the 
other tubes ¢ placed in the upper longitudinal Gher A, and 


therefrom pass into the chimney V. On leaving the steam gene- 
rating tubes F the products of combustion are still at a very high 
temperature, and when passing through the return flue tubes ¢ 























‘ 
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they yield their heat to the water in the chamber A, which they 
convert into steam, The products of combustion prior to entry 
into the return flues in the cham er become intimately mixed and 
are again ignited, so that a saving of fuel is obtained while the 
wer of the generator is augmented. The chamber A being 
eated as well as the return flue tubes fitted therein, expands 
equally with such tubes, and liability to escape is avoided. The 
steam generating tubes F may be heated as energetically as de- 
sired, as they are adapted to expand freely in the rting 
plates R and U, and they protect the chamber A and the inner 
tubes fitted therein from the action of too great a heat. (Accepted 
October 14, 1896). 


VEHICLES. ! 


19,029. H. 8. London. Mechanically Pro- 
pell Cc es. [7 Figs.) Ootober 10, 1895.—Two 
riving wheels 6 and 7 are freely mounted on a fixed axle 8, and 
motion is imparted to the wheels directly or by an arrangement 
as_follows: On the axle 8 are freely mounted two hollow sleeves 
8a, 8b, on each of which is secured a strap pulley 9 or 10 tapering 
in its length. These pulleys are itely arranged, and receive 
motion by two endless straps 11 and 12 from other cone pulleys 
13 and 14 arranged on the motor shaft 15. The pulleys 13 and 14 
have their largest diameters o te the smallest diameters of the 
cone pulleys 9 and 10, to wi they respectively im motion 
through the stra) When the two straps are runn ng midway 
of the length of their respective pulleys, as shown in dotted lines, 
the two pulleys 9 and 10 will rotate at the same rate, and conse- 
quently the two driving wheels 6 and 7. will be run at one and the 
game speed, and according as the straps are shifted from such 






































middle position, the relative rates of rotation of the two pulleys 
and the corresponding driving wheels will be changed. A ver- 
tical hand-operated spindle 16a is fixed to the fore axle 16 for the 
urpose of turning it in the usual manner on the circular ring 16d. 
‘o pins 16c, 16d on either side of centre of the axle are coupled 
rods 17, 18 whose other ends are coupled to the two arms 19a, 19b 
ofa T-shaped lever mounted on a stud 20 carried by the frame- 
work of the vehicle. e other arm 19c of the lever ba yr and 
a 

from a bar 22 which is supperted by bearings 23 on the under 

of the vehicle frame, and is adapted by pins 22a to shift the straps 
11 and 12. When the fore sxle 16 is turned into an angular 
vr, as shown, movement is communicated by the rods 17 and 
8 to the T-lever, which moves the bar 22 endways, and causes 
the = 11, 12 to assume a position on their respective cone 
pulleys 9, 14, and 10, 13 such as to alter the relative rotation of 
the gee ee and 7 to suit that of the wheels 6a, 7a on the 
io when travelling in a curved path. (Accepted October 14, 


401. H. D 
oe Austin, teen. ri 


mounted on a erse ie c', carried by the drum. The 
other pinions a and b are Ln he on the chafte a, bl that ex. 
tend through the hollow ons of the drum. The outer ends 
of these shafts al, b! have toothed wheels a2, b2, the wheels a2 
gearing with each other, while the wheels b2 gear with an inter. 
mediate toothed wheel 63 mounted on the driven shaft bi which 
drives the road wheels of the vehicle. D is the motor shaft, and 
d a toothed wheel thereon which with one of the wheels a2, 
The drums A’, A? are surrounded by friction bands C, connected 
8 rocking piece C' (Fig. 2), carried by a spindle C2 

. e motor shaft. D is revolving, 

bands is brought into operation, the 

pinion d drives the two wheels a2, a2 in —_ directions, and 
the bevel pinions a and c therefore also revolve in the direction in. 
dicated, but owing to the load on the axle b4, the latter offers re.. 
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Fig. 














sistance to rotation, and therefore the pinion c rolls around the 
pinion } without driving the latter, and the wheels b2 and b? re- 
main stationary, the pinions c and both of the drums revolving in 
opposite directions without propelling the vehicle. When, how- 
ever, one of the drums (A is prevented frcm revolving by its 
friction band, the pinion c is then restrained from rolling around 
the pinion }, and will, therefore, revolve on its spindle and drive 
the wheels }, b2, and b3 in the direction indicated. The shaft b4 
will consequently be revolved in a direction to propel the vehicle 
in a forward direction. If only a partial gri exerted on the 
drum Al! by the friction band, then the vehicle will travel at a 
correspondingly reduced speed, owing to the slipping of the drum. 
The drum A? operates in a similar manner, but acts to drive the 
shaft }4, and therefore the vehicle, in the reverse direction: The 
friction bands can, if desired, be utilised as brakes, so that the 


ordinary road wheel brakes can be dispensed with. (Accepted 
October 14, 1896), 
MISCELLANEOUS. 
21,694, J. Laidlaw and J. W. Macfarlane, Glasgow. 


Centrifugal Machines, [1 Fig.) November 16, 1895.— 
A is the framework, B the drum or et, C the shaft c 

the drum. A recess c is formed in the bottom of the shaft C, to 
fit loosely over the rounded end of a vertical spindle D. A ow ad 
passes loosely through a hole in the epindle to connect the spindle 
with the shaft C. A long sleeve or collar E surrounds the shaft 
above and below the part where the epindle and shaft are con- 
nD \ flange e is formed on the outside of the sleeve or 
collar at about the same height as the pin d. Above and below 
the flange e there is an india-rubber or other elastic packing 
between the sleeve or collar and the fre mework A of the machine. 


ing 

















The loose connection between the shaft and“spindle, and tke 
elastic packing between the sleeve or collar and the framework, 
allows of some freedom of self-balancing to the drum. The handle 
F, which runs loose on the stud, has on its shaft a toothed wheel 
G which gears into a pinion A attached to the horizontal shaft H. 
A bevel wheel A! gears into another bevel wheel i on the vertical 
shaftI. This vertical shaft I carries a toothed wheel i! which 
gears with a pinion d! on thespindle D. By this gearing betwees 
the handle and the epindle D a slow motion of the handle wi 
cause a very rapid revolution of the spindle D and drum. B. 
(Accepted October 14, 1896). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 


Descriptions with illustrations of inventions patented in the: 
United t time, and 
reports of trials of 





Gear 
Figs.] October 29, 1895.— 
A!, A? are two rotary drums, each having hollow trunnions re- 





the cylinder, nor are there any valves, the steam bein 
duced in a space constantly in communication with the qplleer, 


volving in bearings carried by standards B, B. Each of the drums 
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Stone Breakers & Ore Orushes. 4 socunascsancne™™ 


LATEST IMPROVED PATENT SELF-ACTING 
THE “BLAKEH-MARSDEN” IS THE BEST. 


AIR PUMP VENTILATOR, 
——— THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— 


50 PHR OENT. RHDUOTION IN PRICE. 
H. R. MARSDEN, Soho Foundry, LEEDS. 


Cheapest and most powerful Exhaust Ventilator in existence. _Continuons 
OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. 


in action, and impervious to wet and down draught. 
Strongly made of the best Steel, Galvanized, and finest Workmanship, 
50 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN ENGLISH, FRENCH, AND SPANISH. 955 


64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. 1905 _ 
Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS. 


EMERY WHEELS. ASHING. 
































PRICE LISTS FREE ON APPLICATION. 

















MITCHELL’S EMERY WHEEL CO., Mill 8t., Bradford, MARORESTER, KEEP A LOOK OUT 
. For unique Page Advertisement, meantime write the 
, lyde Rivet Works Co., 
When ordering Specify |e ON cdacom NEW CONVEYOR CO., Ltp,, 


MeL HOD’S [eee tna tom ta 
ANTI-FRICTION METAL. |... me ee 


oe tne a es ee all MaAson’s PATENT rower BRIDGE 
S ngines an acninery. ST 
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MIDDLETON BRASS WORKS, HARTLEPOOL. 


DAVEY, PAXMAN & CO., ENGINEERS & BOILERMAKERS, COLCHESTER. 


D. P. & Co.’s “‘Economic” Boiler is one of « = D. P. & Co. are Makers of High-class Cornish, 


the best steam generators before the Public, Lancashire, ‘‘Essex,” Vertical, Locomotive, 
and it is being adopted very largely for ‘“Economic,” Safety, Water-Tube, Marine, 


CENTRAL ELECTRIC LIGHTING STATIONS, fads and other Boilers 


MILLS & FACTORIES, &c., 


TRANSPORT APPLIANCE WORKS, Smethwick, BIRMINGHAM. 





































Boilers made up to 200 Ib. working pressure. 


ALL RIVET HOLES DRILLED. 
Od 5901 


CATALOGUES, PRICE LISTS, ESTIMATES, &c., POST FREE. 


setmcnieesy ameiies~remeusccumnn- amt an-ee, eden Ole: 70,Quoen Vidiore 6i.,L.6. 


REFRIGERATING 


ICE-MAKING MACHINERY 


2- OVER 2800 MACHINES SOLD. 7 


THE LINDE BRITISH REFRIGERATION CoO., a) 
35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM.” 


Wyong rE taocns HAMMERS, STEEL FORGINGS, &c. 
Hoes Towa 


HYDRAULIC PRESSES, &c:, 


A Speciality of 


HADFIELD'S 


STEEL FOUNDRY CO., LIMITED. 
HECLA WORKS SHEFFIELD. * 





WiITtH GREAT SUCCESS. 
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ENGINEERING SOHEMES IN 


PARLIAMENT. 


THE most important dock undertaking offered 
for consideration by Parliament next session would 
seem to be due to the Caledonian Railway Com- 

ny, who desire powers to construct a new dock 
of 32 acres in extent at Grangemouth. The 
works will comprise sea - walls along the Forth, 
and a junction cut establishing communication 
between the new dock and that already existing. 
To find a work of equal magnitude elsewhere, we 
must look to Wales, where the Windsor Dock Com- 
pany propose to construct at Cardiff a new dock on 
the Penarth Flats, of which the extreme dimen- 
sions will be 280 yards by 700 yards. There will be 
a lock entrance from the River Ely. Another 
interesting item in connection with the South Wales 
ports is to be found in the proposed amalgamation 
of the Rhymney Railway with the Bute Docks. On 
the other side of the Bristol Channel some new 
works are also proposed on behalf of the Bristol 
Corporation, but these are of minor importance, 
consisting mainly of some new wharves and quays 
abutting on the floating harbour and the River 
Avon. At Ilfracombe Mr. R. J. Weld desires a 
provisional order permitting the construction of a 
solid pier or breakwater. In the Isle of Wight, the 
Corporation of Cowes seek powers to establish har- 
bour commissioners, but do not propose new work. 
At Hastings, however, the harbour authorities ask 
permission to construct 1150 ft. of sea-wall, by 
means of which a considerable area will be re- 
claimed from the sea. Proceeding further round 
the coast, we note that the Deal Harbour Company, 
Limited, require an extension of time allowed for 
the works authorised in 1893, being similarly 
situated to the Mumbles Railway and Pier Com- 
pany on the west, who promote a similar Bill. 
On the Thames, at Clacton-on-Sea, the Pier Com- 
pany ask leave to extend their existing pier a dis- 
tance of 200 yards, whilst powers are also sought 
to construct a new jetty, pier, and landing station 
for the town. 

The North London Railway Company seek powers 
to widen the approach to the Poplar Dock, of which 
they are the controlling authority. On the east 
coast the Great Yarmouth Corporation desire the 
construction of a new pier and landing station ; 
whilst further north the River Tyne Commissioners 
are promoting a Bill to increase their powers of 
control over the river. Amongst minor items we 
observe that the Corporation of Pwllheli ask 
powers to take the harbour into their own control. 
Little seems to be doing in the matter of internal 
navigation, as we only observe one Bill, which is 
promoted by the Sheffield and South Yorkshire 
Navigation Company, and even in this instance the 
object desired is not the construction of new works, 
but an extension of time for the completion of 
those already authorised. 

At Whitley, in Northumberland, it is designed 
to erect a marine promenade pier, about 1000 ft. 
in length, extending in a north-easterly direction 
from ‘tthe Corkscrew.” There is to be a pavilion 
at the end with a landing-stage. In connection 
with the Ship Canal, the Salford Corporation seek 
powers to erect and work agrain silo. The Mersey 
Dock and Harbour Board seek powers to extend 
the Wallasey Landing Stage for a distance of 
260 ft. in a northerly direction, and to build a fixed 
pier, with a bridge, to connect the extension to 
the river wall. They also propose to build a pier 
onthe foreshore of the Mersey, 1130 ft. north- 
West of the north end of the entrance to Canada 
Basin, extending for a distance of about 950 ft. 
parallel to and 270 ft. from the river wall, together 
with branch piers and a transverse pier to the river 
wall near the north-west corner of Langton Dock. 

hew company, yet to be incorporated, seeks 
powers to build a pier at Weston-super-Mare, with 
an approach road and a sea wall. In connection 
with the scheme is also a network of tramways. A 
former company, having similar objects, is seeking 
an extension of time under the Weston-super-Mare 
Grand Pier Act, 1893. 

P A large number of electric lighting orders are 
ee this year, of which quite a fair propor- 
on are sought by private companies. In London 
2 particular the County of London and Brash 


; rovincial Electric Lighting Company seek powers 
© supply electricity for the Fulham district, 
| Green district, and for that of the Holborn 


et of Works, the Liberty of tho Charterhouse, 


the parish of St. Leonard’s, Shoreditch. 


Another order sought by the same company com- 
prises the aistricts of Bermondsey, Rotherhithe, 
and Newington. The London Electricity Supply 
Corporation seek an order giving them powers to 
supply current in as much of the parishes of St. 
Margaret and St. John, Westminster, as lie south 
of Westminster Bridge, as well as the Sanctuary 
and Victoria-street districts. Another company 
has been formed, under the title of the Blackheath 
and Greenwich District Electric Light Company, to 
establish works and instal mains in the localities 
named in their title. The public bodies seeking 
powers of this nature in the metropolitan district 
are the vestry of Newington, and the urban district 
councils of Barking Town and Wimbledon. It will 
thus be seen that in the neighbourhood of London 
the greater portion of the new work suggested is pro- 
posed to be executed by private companies, whilst 
in the provinces, on the other hand, the majority 
of the lighting orders are sought for by urban dis- 
trict councils. These bodies are very young, and 
hitherto they have been shy of launching out, but 
this year large numbers of them are going into the 
electric supply business, either from conviction 
of its utility, or from a desire to keep outsiders from 
appropriating their districts. Experience shows that 
there is very little risk in laying down electric light 
works if the matter is done under capable advice. 
The following are the names of some of the pro- 
moters of provisional orders for electric light and 
gas, to be laid before Parliament: The Rotting- 
dean Electric Power and Light Company, Limited ; 
the Walton-on-Thames Electric Light and Power 
Company, Limited; the Bexhill Urban District 
Council ; the Corporation of Dudley ; the Corpora- 
tion of Morley ; the Leatherhead Electric Lighting 
and Power Company; the Harrogate Gas Com- 
pany ; the Urban District Council of Swadlincote 
District ; the Wallasey Urban District Council ; 
the Levenshulme Urban District Council; the 
Urban District Council of Ramsbottom ; the Swad- 
lincote Urban District Council (Gas) ; the Urban 
District Council of Droylsden; the Ashford Gas 
and Coke Company, Limited ; the Urban District 
Council of Kearsley; the Malvern Link Urban 
District Council (Gas) ; the St. Anne’s-on-the-Sea 
Urban District Council (Gas); the Newmarket 
Urban District Council; the Urban District 
Council of Morecambe; the Tuxford and District 
Gas Company ; the Corporation of Droitwitch ; the 
urban district councils of Withington, Garston, 
Farnworth, Stretford, and Moss-side, and the Cor- 
porations of Darwea, Wrexham, Southampton (ex- 
tension of district of supply), Ipswich, Bangor, and 
the urban district councils of Tonbridge, Dorking, 
Epsom, Ventnor (extension of supply), and Amble- 
side. 

Other towns in which the private companies pro- 
poseto undertake the work are Tenby, Llandrindod, 
Wells, Prescot, Bournemouth (extension of supply 
to Poole), Pembroke, and Bexhill-on- Sea. 

Gas Bills are also promoted by the Market Har- 
borough Company, the Crays Company, the 
Cradley Heath Company, the Hoylake and West 
Kirkby Gas and Water Company, Leicester Cor- 
poration, the Malvern Link Company, Wimborne 
Minster Gas and Coal Company, the Sedbergh New 
Gas Company, Limited, Arundel Gas Light and Coke 
Company, the Weymouth Consumers’ Gas Com- 
pany, Malvern District Council, the Killamarsh Gas 
Light and Coke Company, the Tynemouth Gas Com- 
pany, the Taunton Gas Light and Coke Company. 

The most numerous of the private Bills this 
session have reference to water undertakings, powers 
being sought either for the construction of new 
works, or for the buying of private undertakings by 
public bodies. Amongst the latter class, the Bills 
promoted by the London County Council deserve 
especial prominence, not only from the importance 
of the undertakings affected, but also on account 
of the clause relating to the settlement of the 
purchase price containing paragraphs not to be 
found in similar Bills promoted by other public 
bodies. This fact has not unnaturally led the 
companies to believe that an attempt is to be 
made to pay less than a fair prico for the 
undertakings. The companies affected are the 
Chelsea, East London, Grand Junction, Kent, 
Lambeth, New River, Southwark and Vauxhall, 
and West Middlesex. Near the metropolis pur- 
chase Bills are promoted by the districts of 
Beckenham, Bromley, Dartford, Erith, Bexley, 
and Sevenoaks, the companies affected being the 








Kent and Lambeth undertakings. It is also pro- 
posed to purchase for the public the Gravesend 


and Milton Water Works Company, whilst farther 
afield we have Bil!s of the same character pro- 
moted by the authorities at Chichester, Deal 
and Walmer, Eastbourne, Falmouth, Harro- 
gate, Maidstone, Southampton, and Tynemouth. 
In the matter of new construction important 
works are proposed both by the East London 
and the New River Companies. In the former 
case it is proposed to construct two new storage 
reservoirs at Tottenham, Edmenton, and Walthim- 
stow, which will be partly situated in Wild 
Marsh, and cover an area of 103 and 115 acres 
respectively. The New River Company desire to 
lay a new line of pipes from the new impounding 
reservoirs at Staines to subsiding reservoirs and 
pumping stations and filter beds at Sunbury. 
Thence another line of pipes will, it is intended, be 
laid to an equalising reservoir and pumping station at 
Willesden, to be connected by lines of pipe with new 
service reservoirs at Finchleyand Hornsey. New im- 
pounding reservoirs are proposed by the Corporation 
of Loughborough by damming the Black Brook at 
Whitwick ; Colne Corporation, by damming the 
Wycollar Beck ; Newport Corporation, by damming 
the Castroggy Brook and the Llanvaches Brook ; 
the Crowborough District Water Works Company, 
on the stream from Crowborough to Jarvis Brook ; 
the East Warwickshire Company at Astley ; the 
Rhymney and Aber Gas and Water Company, on 
the Rhymney River at Llandetty ; and the Harro- 
gate Water Works Company, across Scargill Beck. 
Amongst works of a minor nature, wells are to be 
sunk and pumping stations erected at North Ben- 
fleet, Essex; at Godalming, by the Frith Hill, 
Godalming, and Farncumbe Water Company ; at 
St. Neot’s, by a new company; at Newham Lane, 
Steyning, by the Steyning and District Water 
Company ; at Bishopstone, by the Newhaven and 
Seaford Company ; at Polesworth-in-the-Fields, by 
the East Warwickshire Company ; at Eynesbury, 
by the St. Neot’s Water Company; whilst the 
Lowestoft Water, Gas, and Market Company seeks 
powers to drive two new filter tunnels, and to erect 
a new pumping station. 

The Caerphilly Urban District Council contem- 
plate damming the Nant-Cwm-Sarn, and laying 
a line of pipes toa new reservoir called Cwm-Ceffy]. 
Another reservoir, called Twyn-yr-Harris, is to be 
formed by damming the brook of the same name. 
A third reservoir is to be built in the parish of 
Kglwysilan, and is to be named Cwn-Ifor, in addi- 
tion to various tanks in places with still more 
difficult designations. The Gosport Water Works 
Company seek powers to form an additional well 
and pumping station. The Tendring Hundred 
Water Works Company, and the Clacton-on-Sea 
Gas and Water Company, Limited, have a joint 
scheme for a well and pumping station at Ard- 
leigh, with distributing lines of pipes. The Roy- 
ston Water Works Company, Limited, want to 
enlarge their works, and ‘‘to take, collect, im- 
pound, and distribute, any springs, streams, or 
waters, in, under, or near the site of the said water 
works, or which in any way may be abstracted by 
the pumping operations cf the company at their 
works aforesaid, or within a distance of 3 miles 
therefrom,” which is not a pleasant prospect for 
the owners of wells in the neighbourhood. 

But little important drainage or sewerage work 
appears to be on hand, In London the County 
Council ask powers to receive the sewage from 
Acton and East Ham into their sewers. At Man- 
chester the Corporation seek to construct a new 
effluent channel between their works at Davyhulme 
and the Mersey. In the Midlands the Birming- 
ham Tame and Rea District Drainage Board pro- 
pose the construction of a new farm pumping 
station and works at Aston. Of general interest is 
the Bill for dissolving the City Commissioners of 
Sewers and vesting their powers in the Mayor and 
Commonalty. 

In London the County Council propose some 
suitable improvements. A subway is to be con- 
structed under the Thames at Greenwich between 
Brewhouse-lane and Island Gardens, Poplar. An 
embankment is to be constructed along the river at 
Chelsea between Battersea Bridge and Seaton- 
street, whilst the Strand, Old-street, and Totten- 
ham Court-road are to be widened, and the north 
approaches to the Tower Bridge improved. 

Considerable activity is being manifested in the 
matter of tramways, though, as was only to be ex- 
pected after the ruling of the courts on the Bram- 
well award, most of the applications for new 








powers are promoted by public bodies rather than 
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by private companies. Inthe Birmingham district, 
however, it is proposed to amalgamate the Dudley 
and Stourbridge Company, the Dudley and Wol- 
verhampton Company, and the Wolverhampton 
Tramways Company in a single undertaking, to be 
known as the Birmingham, Wolverhampton, and 
District Tramways Company, Limited. Numerous 
new lines are to be constructed, all on the 3 ft. 6 in. 
gauge, which appears the standard for the Bir- 
mingham district, and, as in all other applications 
filed this year, powers are reserved to work 
the line by other than animal traction. In the 
same district the City of Birmingham Company 
propose the construction of 29 new lines, whilst 
equal activity is being manifested in the north, 
where the Leeds, Bradford, Halifax, Hudders- 
field, Sheftield, and Manchester Corporations all 
demand powers for constructing new lines. In 
Halifax the guage is fixed at 3 ft. 6 in., whilst all 
the others adopt the 4 ft. 8}in. gauge. Still further 
north the Imperial Tramways Company propose to 
construct new lines in Middlesbrough, Stockton- 
on-Tees, and Thornaby on the 3 ft. 6 in. gauge ; 
whilst lower down on the east coast we have 
the Yarmouth and Gorleston Tramways Company 
seeking to extend the limits of their line. On the 
west coast the Blackpool Corporation wish to con- 
struct about 13 chains of new line, whilst the More- 
cambe Urban District Council wish to form a line 
along the sea front. Municipal activity seems 
especially marked in Lancashire ; the urban district 
councils of Moss-side, and of Withington, in addi- 
tion to those already mentioned, also seek powers 
to make their own lines. In Worcester the com- 
pany propose the construction of six new lines on 
the 3-ft. gauge, which is the narrowest for which 
powers have this year been applied ; whilst in the 
home district the Reading Tramways Company 
seek powers for building three new lines on the 
3 ft. 6 in. gauge. 

In the metropolis the North Metropolitan Com- 
pany propose no less than 16 new lines, the most 
important of which is intended to run up Rosebery- 
avenue from the Town Hall, Holborn, to the 
Angel. It is also intended to extend their present 
line, now terminating in Theobald’s-row, along 
Hart-street, thus bringing the terminus within a few 
yards of New Oxford-street. In this connection it 
may be noted that the County Council seek powers 
to purchase the lines of this and of the London 
Stre ct ‘'ramways Company before the date at which 
they have legal power so to do. The importance 
now attached to mechanical traction is well illus- 
trated by the fact that, as already stated, in every 
application this year a demand is made for per- 
mission to use other than animal traction, and com- 
panies such as the Swansea Improvements and 
Tramways Company and the York Tramways 
Company, together with the Southampton Cor- 
poration, who are limited to this antiquated 
mode of propulsion, seek to be released from 
these engagements contracted in their original 
orders. 

The following list gives the names of other pro- 
moters of tramway schemes : The Swansea Corpora- 
tion, the Penarth Tramways Company, the Cardiff 
Tramways Company, the Bolton Corporation, the 
Great Yarmouth and District Tramway Company, 
the Great Grimsby Street Tramway Company, the 
New General Traction Company at Norwich, the 
New General Traction Company at Coventry, the 
Bristol Tramways and Carriage Company, the Car- 
lisle Tramways Company, the Hastings and St. 
Leonards Tramway Company, and the Salford Cor- 
poration, 





CANET’S QUICK-FIRING FIELD GUNS. 
(Concluded from page 697.) 

Tue Canet gun carriage with the elastic trail, 
that forms a special feature of the 1896 model 
(see Figs. 5 to 10, on this and the opposite pages), 
may be divided into two chief parts; the one 
fixed during fire, and consisting of the trail and 
anchor-plate ; the other movable, and formed of 
the gun cradle mounted in grooves upon the frame 
of the carriage. To the moving part of the carriage is 
attached a steel tube (Fig. 8) that constitutes one 
part of the hydro-pneumatic brake. On the outer 
end of the trail, which is closed by a plate, is 
screwed a ring that carries the anchoring plate and 
clamps, the two flanges of the training lever, and 
the harnessing ring of the gun carriage. The other 


CANET’S QUICK-FIRING FIELD GUNS. 
CONSTRUCTED BY THE FORGES ET CHANTIERS DE LA MEDITERRANEE, HAVRE. 
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Fic. 5. 75-Micumerre Canet Quick-Firine Fietp Gun, sHowine Brake ,TRAIL 
AND ANCHOR-PLATE. 








Fic. 6. 75-Mrtuimerre Caner Quick-Firine Frerp Gun, sHowinc ATTACHMENT OF 
Brake To CARRIAGE. 





The training lever, when the gun is being trans- | system 1s absolutely rigid during —* Bae 
ported, rests upon the trail, and the length is so| manner of fixing the training lever has the a : 





end of the tube enters the larger tube under the 
gun carriage, like the tube of a telescope. 





arranged that it bears exactly against the rear face | tage of preventing a delay that often occurs in Te 
‘of the body of the gun carriage. In this way the! fixing the training levers in existing types. 
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tages of both systems of loading, the one in which | 
the cartridge is complete, and the gun loaded in 
one movement; the other, where the cartridge is 
separate from the projectile, and the gun is loaded in 
two operations ; and it avoids the inconveniences 
attached to each. The cartridge-cases and projec- 
tiles being separately packed for transport, the 
boxes containing them can be stored under particu- 
larly favourable circumstances. The rims of the 
cartridge-cases are not subject to damage, as is 80 
often the case under ordinary circumstances, under 
unavoidable shocks en route, when they have to 
support the whole weight of the projectiles. It is 
easier, too, for the man serving out the ammuni- 
tion to remove the cartridge-cases and projectiles 
separately from the box, than to handle complete 
cartridges that are sometimes 40 in. long. 

The Canet cartridge-cases are stamped out of 
brass oraluminium sheet. A percussion or electric 
fuze is placed in the base of the cartridge-case, on 
the rim of which is a special device enabling the 
fuzes to be attached very quickly and with complete 
certainty. As this arrangement effectually protects 
the cartridge-cases against injury, they can be used 
several times in the gun, without being repaired, 
and a considerable economy is thus effected. 

The supply of ammunition, for 100 rounds, con- 
sists of 90 Canet shrapnel, called ‘‘ projectiles 
uniques de campagne,” and 10 large capacity steel 
shells for heavy charges. 

The Canet shrapnel has been produced with the 
object of simplifying field ammunition and of re- 
placing the various classes of projectiles now used, 
and each of which has its own particular service ; 
in other words, to reduce the number of patterns. 
[t is composed essentially of a steel envelope, inclos- 
ing a series of compressed cast-iron discs, in which are 
set a number of hard lead balls. A cast-iron pointed 
head receives the fuze and closes the projectile at 
its upper end. The explosive charge is contained 
at the back in a cavity, the sides of which are formed 
by a series of cast-iron rings broken in advance 
and closed at the top by an iron cover-plate. A 
tube communicates with the fuze. Around this 
tube is heaped a substance having no explosive 
property, but which generates at the moment of 
explosion, a thick volume of smoke visible at a 
great distance. If the shrapnel is fired into an 
object containing combustible material, this sub- 
stance, heated and scattered by the bursting 
charge, smoulders, and may give rise to a conflagra- 
tion. This projectile is very compact, and possesses 
great longitudinal resistance. It is fitted at the 
base of the pointed head with an obturating ring, 
and near the bottom with a soft metal band that 
takes the rifling. The firing trials to which this 
shrapnel has been subjected have given the fol- 
lowing results : 

1, The smoke following the explosion is visible 
in most weathers to a distance of about 5000 yards. 

2. Firing at a target showed a great number of 
deep and uniformly distributed hits. This was the 
result of the form of construction, and demonstrates 
the efficiency of the projectiles. 

3. The Canet shrapnel fired against ordinary ma- 
sonry penetrates to a depth of 31in. without bursting 

The heavy bursting charge shell, which is used 
principally for the attack of strong places, is formed 
of one piece of steel with a solid point. The 
method of fixing the fuze when required, permits of 
their being provided with a breach fuze without 
danger. Like the shrapnels they have a centring 
ring and a rifliog band of red copper. 

The fuzes are of brass or aluminium, and consist 
of two principal types: 

1. Percussion time fuzes in the rear of the cart- 
ridge for shells with heavy bursting charge. 

2. Shrapnel percussion fuz:s in the head of | 
projectile, and capable of being regulated. | 

The adjustment of the fuzes is still one of the 
most delicate operations in serving the gun, and 
with existing means it is difficult, even to a skilful 
operator, to regulate with precision more than four 
or five fuzes per minute. Tais number may sufiice 
during ordinary firing, but when rapid firing com- 
mences, the number of fuzes adjusted ought to 
correspond to the number of rounds the gun is 
capable of firing. As with the system we are con- 
sidering, this number reaches 10 per minute, 
Mr. Canet has perfected an adjusting instrument 
which can without danger be put in the hands of 
an inexperienced man. It is in the form of shears | 
one leg of which ends in a hood that entirely covers 
the fuze, while on the other runs a sliding piece, 





holding the blade destined to cut the slow match at | 


the lower edge of the hood, and can be fixed at 


| the mortification of the people. 


the given point. A second sliding piece moves upon 


any point by means of a tightening screw ; it has a 
notch, the hollow of which is of the same form as 
the projecting guide pin, found upon all double- 
action fuzes. When the two sliding pieces have 
been fixed at points corresponding to the desired 
length of fuze, all that has to be done is to cover 
the fuze with the hood and press the two legs of the 
instrument together; this operation is instanta- 
neous, and at any time during firing, the captain of 
the battery is able to check by the instrument, 
the fuze that had been adjusted, even if the 
round has been fired. Any powder now in use for 
field guns can be employed in the Canet quick- 
firing batteries. 

It would be useless to give in full detail par- 
ticulars of the different Canet guns of the 1896 
model ; two examples will suffice. 





Weight of Gun and Carriage. 
Long Type. Short Type. 
kilos. Ib. kilos, Ib. 
Gan... 330 726 250 550 
Carriage - es 650 1430 500 1100 
Piece in firing position 930 2156 750 1650 
Canet shrapnel ss 5.2 11.44 4.6 10.12 
Efficiency of mitraille* 60 p.c. 55 p.c. 


* The efficiency of the mitraille is in the proportion of 
the weight of the shrapnel to the total weight of the 
loaded shrapnel. 


kilos lb. kilos, Ib. 
High explosive shell 52 11.44 46 1012 
Weight of bursting 
charge a .. 0.400 .88 0350 .77 
Complete cartridge ... 7 15.4 6 13.2 
Weight of ammuni- 
tion wagon empty 330 736 300 660 
Number of rounds 
carried 7 bie 35 35 
Weight of ammuni- 
wagon louded 575 1265 5610 1122 
Weight of gun car- 
riage... nes .. 1555 3421 1260 2772 
Weight drawn per 
horse (6 horses) 269 570 210 462 
Weight drawn per 
horse (4 horses) ... 315 693 


Principal Dimension of Gun and Carriage. 
Gun, length ... ... 2400 mm. 1800 mm. 
(7 fo. “y in.) (5 ft. 10.9 in.) 
24 


Gun, lengthin calibres 
Height of trunnione... 1m. 1m. 
(39.37 in.) (39.37 in.) 
Diameter of wheels... 1.320 m. 1,320 m. 
(51.97 in.) (51.97 in ) 
Distance between 1.350 m. 1.250 m. 
wheels os cose (08-2090,) (49.21 in.) 
Training in elevation, 
deg. ... ae . -— 5to+ 15 —5to + 15 
Training in direction 
(right to left), deg. 5 5 
Number of men neces- 
sary for serving the 
gun ... ae ” 2 2 
Namber of men sup- 
plying ammunition 2 2 
Initial velocity 600 m. 500 m. 
(1968 ft.) (1640 ft.) 
Maximum range... 6800m. 5000 m. 
(7400 yards. ) (5500 yards.) 





THE AMERICAN SOCIETY OF NAVAL 
ARCHITEOTS AND MARINE ENGI- 
NEERS. 

(By our New York CorRRESPONDENT.) 


Nornine marks the great interest felt in the 
United States on the subjects of naval architecture 
and marine engineering than the rapid growth of 
this comparatively new organisation, and the 
character of the men who compose it. 

As your correspondent glanced over the assembly 
when it recently came together in New York City 
to hold its winter meeting, he could see a number 
of men whose names are known in both hemi- 
spheres, while the character of the papers pre- 
sented, and the interesting discussions, showed 
that this Society can rank with any scientific body 
in any country. At the meeting of the British 
Inatitute of Naval Architects, held in Paris in 
1895, which the writer had the privilege of attend- 
ing, many of the same men were present, and in 





some instances took part in the proceedings. 

It would be well for the United States Govern- 
ment to know what sort of experts reside within | 
their own borders, and not again to make the error | 
of seeking plans of vessels from abroad, and thus | 
repeat the errors so plainly embodied in some of 
our men-of-war, to the discredit of our service and 


The meeting convened with President (. E. 





Griscom in the chair, looking so well that all his 
friends rejoiced to see how exaggerated had been 
the reports of his illness while abroad, that were 
recently cabled to the United States. 

The first paper was entitled, ‘‘ Test of an Experi- 
mental Turret of the United States Battleship 
Massachusetts,” by Commodore W. T. Sampson, 
Chief of Bureau of Ordnance. The abstract of this 
paper must be reserved for our next issue. 


Street Cana Boats. 


A paper on ‘‘Steel Canal Boats,” by Lewis 
Nixon, followed. 

The first fleet was constructed in 1895, consisting 
of a steamer and five consorts 98 ft. long by 
17 ft. 10 in. wide, and 10 ft. deep. The steamer 
is driven by a fore-and-aft engine of 120 horse- 
power, and carries 125 tons of freight, while 
the consorts carry 230 tons each. Three steamers, 
costing about 15,000 dols. each, and 10 con- 
sorts, costing about 6000 dols. each, were 
added in January, 1896. The fleet makes five 
miles per hour in Lake Erie, and 3} to 4 miles per 
hour in the canal. It may be stated here the dis- 
tance from New York to Buffalo, the western end 
of the Erie Canal, is more than from London to 
Edinburgh. This speed in Lake Erie may seem 
small, but unless the reader of this article has tried 
the perils of the lake, he cannot judge. It is a 
revelation to the uninitiated, as two gentlemen 
closely associated with ENGINEERING found when 
they, in company with the writer, tried the voyage 
to Detroit. Although it was a brilliant moonlight, 
and there was a light wind, the steamer, notwith- 
standing she was a large one, rolled in a way no 
ocean ship would have dared to do, and with the 
usual results to her unfortunate passengers. The 
lake is so shallow that any wind will make a very 
respectable and extremely ‘‘ nasty ” s2a. 

The next paper was to be on ‘* The Trial Trip of 
the Grand Duchess,” but that lady having declined 
to be wooed by Neptune just now, and having put 
him off, like King Agrippa, to ‘‘ a more convenient 
season,” the account of the trip had to be postponed, 
un’ess, like some enterprising reporters, one could 
write it up in advance. 


Sures’ Riverine. 


The meeting now listened to ‘‘ Naval Practice in 
Ships’ Rivets and Rivetiog,” by J. H. Linnard, 
Naval Constructor U.S. Navy. 

The author stated the desideratum was strength 
combined with cheapness of execution. The greatest 
diversity was in the shapes of the rivet heads due 
to the fact they were designed to resist shearing 
stress. In the U.S. cruiser Brooklyn the weight 
of the rivets was 330,000 lb. The countersunk rivet 
head has the least weight, but has the disadvantage 
of increased cost, due to the labour of countersinking 
and the decrease in the tensile strength of the plate 
owing to the material removed. In the U.S. Navy 
countersunk heads are only used where other con- 
siderations demand it. 


It should be pointed oub that where countersunk heads 
are used it is important that they should fit the counter- 
sunk holes in the plate. The angle at the apex should 
be a very little sharper, so that the head will be sure to 
bottom well. The blow of the hold up will then cause 
the head to completely fill the countersink. On page 730 
are shown the dimensions of the different shapes of rivet 
heads ——. The pan heads are those adopted by the 
British Admiralty. The tap rivet heads have squares on 
them of dimensions determined by experiment. They 
are the minimum necessary to set the rivet home strongly 
without wringing off the square with the wrench. 


The author referred to the difficulties in obtain- 
ing rivets with these heads exactly concentric, and 
then continued : 


It will be observed that the rivet head proposed is con- 
siderably heavier than the Admiralty head. With the 
authority of the Bureau of Construction and Repair, a 
new type of rivet head has been adopted for the most 
recent vess They are substantially as follows: The 
diameter of head at top is equal to the diameter of rivet, 
at bottom is 18 diameters; and the height is ? of the 
diameter of shank. These heads are substantially 
identical in weight with the Admiralty heads, except for 
the ler sizes, which are from 5 to 10 per cent. heavier. 
The detailed dimensions of these heads are shown on page 
730. They have proven amply a in use and are 
easily manufactured. It is possible that the height of 
the head could be still slightly reduced. : 

In sizes above } in. intended to be driven in punched 
holes, there is a taper enlargement under the head, the 
diameter just under the head being ;; in. greater than 
that of the rivet, and tapering down in about half a 
diameter. This taper under the head is better adapted 
to fill the hole made by the punch than the straight 
shank. It has been claimed by some that they are more 
troublesome to drive, but no difficulty has been found by 
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ho have adopted them, and they unquestionably 

te materially to the strength of the riveting by better 
filling the rivet holes. : any Se 

In Table S 8 of Lloyd’s rules is indicated the shape of 
countersunk points required for outside plating. This 
requirement cannot be ractically carried out with exact- 
ness, for it requires a different angle of countersink for 
each siz of rivet and each thickness of plating. After 
some experiments it was found that the countersinks 
could be greatly simplified. The angles adopted are indi- 
cated on page 730. e trapezoids shown give convenient 
dimensions from which templates can be made for keep- 
ing the counteraunk tools true. It will be observed that 
the 45 deg. countersink answers for three-quarters of all 
rivets driven in a shipyard. It is intended that the rivet 
holes should be countersunk through the plate to within 
‘in, of the kottom of the hole in all cases. This has the 
advantage of removing most of the metal weakened by 
the punching. This varying depth of countersunk holes 
leads to some slight inconvenience in ordering countersunk 
head rivets, and it has been propo:ed to fix standard 
depths as follows : For 4-in. rivets, 3°, in ; for §-in. rivets, 
J, in; for Z-in. rivets, 44 in.; for < in. rivets, 4 in.; for 
L-in. rivets, § in ; for 1-in. rivets, } in. : 

The relation of the diameters of rivets to thickness of 

Jates and shapes is regulated by a number of conditions. 

he rivet hole must not be too small to be punched 
through the plate. It must not be so large as to crush 
down the plate before shearing. It must not be so large 
as to require placing so far back from the edge as to pre- 
vent satisfactory caulking. For a given thickness of 
plate the strongest joint is obtained by the largest per- 
missible rivet. ‘The rivets must not be too large for ready 
hand driving. Out of these conditions there has grown 
up a tolerably uniform practice for shipwork in all coun- 
tries. The introduction of steel plates and steel rivets 
caused an augmentation of the aize of rivet relatively to 
the plate, owing to the relative weakness of steel rivets 
to steel plates as compared to iron rivets in iron plater. 

The following Table shows the sizes adopted : 


TABLE I.—Diameter of Rivets. 


Diameter of Diameter of 


Correspond- 
: Correspond- : 
Weight of Plates. ing Rivets. a voniag 

in. in. 

Up to 6 lb, exclusive... ig ‘Gy 
6 lb. to 8 © oe 4 ” 
8 , 18 ” x tf 
18 4, 4 ” 4 1G 
20 D 8 16 
03, 40s 1 Li 
ap’ ,, GL a 1} lis 
61 lb. and above 34 14 





In cases where a rivet connects different thicknesses of | 


plating together, the size of the rivet indicated for the 


i i ided it is not more | “ “ 
greeter Ubictonens ts bo be weed, pret | more extended review of this paper. 


than } in. larger than the size of rivet required for the 
lesser thickness. But in no case is the rivet to be less in 
diameter than the thickness of the thickest plate. ” 

Tap rivets will be 4 in. larger than the ee my | 
rivets for the same thickness, except those in stem an 
sternpost, which will be } in. larger. : 

The following is a Table of laps and straps suitable 
for plating. The widths are cut down from the require- 
ments of Lloyd’s Rules, resulting in a considerable saving 
of weight. Itis believed they are sufficient with first- 
class workmanship : 


Taste II1.—Breadths of Laps and Straps. 

Centre of rivets to be placed not leas than 12 times the 
diameter from the edges. In double and treble riveting 
the distance from centre to centre of rows to be not 
lees than 2} diameters in laps and 24 in straps. 


Diameters. 
Breadth of laps for single riveting bs 3} 
ee Me double riveting 5k 
o. treble riveting _... 73 
+s ~—.9y-—s« OG Ge Strip for sous riveting . 
»» 4) butt strap for doubleriveting 114 
%9 es = treble riveting 164 


The following is a Table of rivet spacing adopted. The 
endeavour has been made to make it sufficiently detailed 
to _— for the greater part of the case; arising in hull 
work : 

TasLe III.—Spacing for Rivets. 


— of 
‘ iameters 
Connestio2. trons Comtee 
to Centre. 

Single-riveted laps and straps ... ne 34 + 
Double-riveted laps and straps 15 lb. 

and over ... Ss aos _o ace _ 
Double-riveted laps and straps under 

15 Ib, Bo mui halie wack we icegiaresty «She st 
Treble-riveted laps ae err 
Treble-riveted straps with alternate 

rivets in third row omitted ... _ ... 4- 
Longitudinal seams of plating required 

to be water-tight... bes os if 44 - 
Connections of transverse frame not 

water-tight to outside plating i 8 + 
Deck plating to beams, and in genera 

where special strength is not required 8 - 


Connections of floor-plates, brackets, 
lightened intercostals, &c., to clip; 
and angles .. sae A Jas ss 

Connections of vertical keel angles where 
not water-tight, of angles and other 
stiffeners to bulkheads, of boiler and 
engine bearings and foundations gene- 
Tally . aga ve dye s0é 


Connections of inner bottom plating to 
all non-water-tight frames and longi- 
tudinals ... aS a ass Sea 

Connections of avgles of water-tigh 
frames and longitudinals to all plating, 
and in general where water-tightness 
is required between plates and shapes 

Connections of armour-shelf angle to 
shelf and outside plating = 

In special cases of intercostals, beam 
ends, &c., where strength is required 
in connections of limited extent, 
spacing to be as required ky circum- 
stances, except that rivets in the same 
line should never be spaced less than 3 


Mr. Linnard concluded this interesting paper as 
follows : 


On account of the comparative weakness of the steel 
rivets used in the Navy, it has seemed desirable to de- 
crease the spacing. The requirements for rivet steel for 
the first steel cruisers were a minimum tensile strength of 
60,000 lb. per square inch, and an elongation in 8 in. of 
not less than 23 per cent., with a shearing strength of not 
less than 50,000 lb. per square-inch. The actual average 
results obtained from the tests were 64,740 lb. per square 
inch, and 27.41 per cent. elongation, with an average 
shearing strength of 53,695 Ib. per square inch. 

The requirements for the recent ships have been be- 
tween 55,000 and 62,000 tensile, with a minimum elonga- 
tion of 29 per cent. in 8 in., and a minimum shearing 
strength of 45,000 1b. per square inch. I am not informed 
as to the average results actually obtained, but, with the 
limits between which the tensile strength is required to 
be maintained, the average shearing strength cannot 
exceed about 50,000 lb. It seems very desirable to make 
a return towards the earlier specifications and sacrifice 
little of the ductility in order to obtain increased shea: 
ing strength. A rivet steel for hull work, similar to the 
requirements of the present specifications for rivets for 
longitudinal boiler seams, appears very desirable. These 
requirements are between 58,000 and 67,000 tensile 
strength, with a maximum elongation of 26 per cent. in 
8 in. The maximum allowances of sulphur and phos- 
phorus, which for hull rivets are .04 and .05 per cent. re- 
spectively, are for these boiler rivets .035 and .04 respec- 
tively, and with a metal of this character no difficulties 
choull occur in the satisfactory driving of the rivete. 


5+ 
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AMERICAN FIREBOATS. 


‘* American Fireboats” was presented by Mr. 
H. de B. Parsons. It consisted in general of a dis- 
cussion of the characteristics of various fireboats 
used in the principal cities of the United States, 
and was accompanied by valuable tables showing 
careful research. Want of space prevents any 
Two of the 


| tables referred to showed results of tests on the 








Boston fireboats, 
CELLULOSE. 


‘* American Corn Pith Cellulose,” by H. W. Cramp, 
was read by Mr. Linnard, the author being 
busily engaged in testing by sea trial the latest 
achievement by the celebrated firm he is connected 
with, in the shape of a war-vessel, the Iowa, and 
the writer takes this opportunity to congratulate 
him on its success. After describing the product 
and its application, he stated, ‘‘a cellulose belt of 
3 ft. may be said to be about as efficient as a 6-in. belt 
of steel.”” The process of preparation was described 
as follows : 


Daring the past year the attention of the Navy Depart- 
ment was called to the new American product under con- 
sideration, manufactured from the pith of cornstalks, 
which possessed qualities superior to those of the cocoa 
cellulose, This substances is made under the patents of 
Mr. Mark W. Marsden. The Marsden process, to secure 
the best results, requires the largest cornstalks, well 
matured and harvested at the proper time, and thoroughly 
dried by either natural or artificial means, When in 
proper condition they are passed through a cutting 
machine, which cuts the stalks into suitable lengths, so 
as to easily pass through an attrition mill especially de- 
signed for that purpose. As the stalks are cut, the leaves 
that have not been gaat stripped from them are 
blown aside. The stalk containing the pith passes through 
the mill, which cracks or breaks the shells and disinte- 
grates the pith and fibre, which enter a chamber so regu- 
lated by air currents as to separate the ge and fibre 
from the fragments or meal of the outer shell, which go in 
opposite directions, The pith and fibre, still retaining 
some dust, are passed on through the air current with a 
suitable device to discharge the dust into a separate com- 
partment, the pith and fibre being by this time sufficiently 
separated to give the proper proportion of each. 

he product being now perfectly clean and in proper 
proportions, a chemical compound is combined. with it in 
such a form and manner as to render it fireproof, and it 
is then ready to pack into boxes or is pressed into blocks 
ready for shipment. ‘ : 

In order to make a comparative test of this new cellu- 
lose, the Navy Department made two cofferdams of steel 
plates, stiffened by angles, 6 ft. high, 6 ft. wide, and 3 ft, 
thick. In one was placed 8324 lb. of cocoa cellulose 
and fibre mixed to the usual proportions, corresponding 
to a density of 7.7 lb. to the cubic foot, The other coffer- 
dam was ked with corn cellulose containing 7021b, 
qorniopending to a density of 65 lb. per cubic foot, 


be 


These cofferdams were sent to the Indian Head proving 
ground, and were fired at on June 10, 1895. The first 
shot was fired at the cocoa cofferdam. A 6-in. shot, having 
a velocity of 1000 ft. per second, was fired into the cocoa 
cellulose with a gun at a distance of 314 ft. The hole 
made at the — of entry was the diameter of the shot, 
and that at the point of exit at the rear of the cofferdam 
was an irregular jagged hole 74 in. by 8$in. The centre 
of the hole was 5 ft. below the top of the cofferdam. The 
passage of the shot caused a quantity of cellulose to be 
projected to the front through the hole made and about 
@ quart thrown out to the rear. Water was now applied 
to the front of the cofferdam, the level being 5 fb. 
above thehole. In 10 minutes the first drop of water ap- 
peared through the hole. The flow increased st areas 
and in a few minutes had become comparatively steady, 
running about 12 gallons in one half-hour. The flow of 
4 gallon a minute then became approximately constant. 
In the meantime the cofferdam containing the corn 
cellulose was fired at under similar conditions. Water 
was turned on as before and left for 14 hours, during 
which time no water whatever appeared at the hole in the 
rear of the cofferdam, nor at the end of the time had the 
corn cellulose at the mouth of the hole in the rear become 
damp. Thecofferdam containing cocoa cellulose was now 
fired at with a 250-lb. 8-in. shell, at the same distance, 
and with ths same velocity as that of the 6-in. shell. The 
hole in the front was the size of the shell, In the rear 
a rough hole was made about 12 in. by 9 in. About 
a pint of cellulose was thrown out from the front hole, 
and about 4 gallon from the hole in the rear. The water 
was then turned on with a head of about 5 ft., as before. 
In 25 seconds a few drops appeared at the hole in the rear, 
and about 12 gallons had passed through in 30 minutes. 
In about half an hour the flow had settled down to 
® practical steady rate, or about 4 gallon per minute. 
Under similar conditions an 8-in. projectile was now 
fired at the corn cofferdam, the conditions of firing bein 
the same in both cases. The water was turned on, an 
after waiting 45 minutes no water appeared at the 
hole in the rear of the cofferdam, nor was the corn at 
the rear damp. No water had appeared at the 8-in. hole 
which had previously been made, nor was it damp at the 
completion of the experiment. With a view to deter- 
mining the relative resistances of the material to the 
washing-out effect of waves on the exterior of a vessel, a 
stream of water was turned on from a steam fire pump. 
The nozzle was held at 12 ft. from the 6-in. holes in the 
front of the cofferdams, and directed full into these holes 
successively. At the end of 30 seconds the material had 
been washed out in an a cone to a depth of about 
18 in. from the surface in the case of the cocoa cellulose, 
and toa depth of 14 in. in the corn cellulose. It was 
found by these ema that there was no danger 
whatever of a cellulose material being washed out by the 
action of the sea, and thus failing to produce the obturat- 
ing effects with either of the materials, 

‘ests were also made to show the relative non-combus- 
tibility of the materials. A portion of the material was 
pl loose in an iron envelope, and a 3 lb. shell contain- 
ing 7; lb. of powder was exploded in its midet. A 1-lb. bag 
of powder was exploded in a similar manner, in which 
case the cocoa cellulose ignited ; the corn cellulose did 
not, bub was greatly charred. Cocoa and corn cellulose 
were then packed separately in bags of a cubic foot 
capacity, and 2 gallons of fresh water were poured into 
each box. The boxes were then placed in the basement 
of the Navy Department, and examined from time to 
time. About a month later it was found that the cocoa 
cellulose, which had been in contact with the iron, had 
turned black, and that the iron showed corrosion, except 
where painted, and there the Faint had softened, due to 
the action of the cellulose. The corn cellulose showed 
that the painted portions were intact, and the paint was 
much more firm, and that in contact with the iron was 
only slightly black in some parts and the iron very 
slightly corroded ; hardly more would it have been the 
case had it simply been in contact with the moisture, 
showing that the corn had practically no effect, 

After these exhaustive tests, which showed in a strik- 
ing manner the superiority of the corn pith cellulose, the 
Navy Department’s specifications for the battleships 
Kentucky and Keargarge and Nos. 7, 8, and 9 contain a 
clause requiring the cofferdams of these battleships to be 
packed with this substance. Not only does the Ameri- 
can cellulose show much —_ absorptive and obturative 

wers than the cocoa cellulose, bub it does not require to 

packed to the same density in order to accomplish the 
same results. The cocoa cellulose is packed to 7} lb, per 
cubic foot, and the corn cellulose to 64 lb. It is about 
100 dols. per ton cheaper than the cocoa cellulose, ard 
this, with the lower density, makes it cost about two- 
thirds the amount per cubic foot packed ; the fact that it 
is much easier to pack atill further reduces its cost, Still 
more perfect obturation can probably be obtained by pack- 
ing to a greater density, and experiments will be made to 
determine the most effective density. At present, how- 
ever, the safe practice of obtaining results equal to those 
produced by the use of cocoa cellulose is followed. 

With the perfect obturation which can be obtained by 
the corn cellulose, naval designers can settle upon the 
metacentric heights and other features of their designs 
with confidence that they can be retained in an engage- 
ment. Our cruisers of the Baltimore type, if they are 
provided with a cellulose belt, would be warranted in 
engaging many of the second-class ironclads of other 
powers ; without it they are liable to be sunk by a well- 
directed machine gun fire. This product of American 
farms affords a cheap and ready means of vastly in- 
creased efficiency of our cruisers, and the unarmoured 
sides of all our vessels should have these belts with- 
out delay. 





This paper closed the first day’s session, and the 
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following officers were then chosen for the ensuing 
year : 

President, Clement A. Griscom ; vice-presidents, 
Charles H. Cramp, Philip Hichborn, Charles H. 
Loring, Richard W. Meade, William H. Webb, 
George W. Melville, George W. Quintard, Irving 
M. Scott, Francis A. Walker, and Frank S. 
Fernald. Francis T. Bowles was elected chair- 
man. He was also elected secretary and treasurer. 

(7'o be continued ) 





THE RUSSIAN VOLUNTEER &.S. 
** KHERSON.” 

On our two-page plate of November 27, we gave 
longitudinal section and deck plans of the steamer 
Kherson, the latest vessel which has been added to the 
Russian Volunteer Fleet. In the plate referred to 
Fig. 1 is a longitudinal section showing the general 
arrangement and apportionment of the space on the 
bridge deck. Fig. 2 is an exterior plan or deck view 
in which the positions of the boats, chimneys, deck- 
houses, &c,, are given. Fig. 3 is a plan of the upper 
deck, Fig. 4 a plan of the main deck, and Fig. 5 a half- 

lan of the lower deck. Fig. 6 is a plan of the bridge. 

he two page plate given in our current issue shows 
the general arrangement of the machinery space. 
Fig. 7 is a longitudinal section through the engine- 
room, showing one set of engines in elevation. Fig. 8 
is @ plan of the same engines, with the other set of 
engines partially shown. _ 9 is a sectional elevation 
of the stokeholds, with the Belleville boilers shown in 
front elevation. Fig. 10 is a plan. Fig. 11, on the 
opposite page, is a cross-section on two planes of the 
engine-rooms, whilst on the same page, Fig. 12 gives a 
cross-section of the boiler compartment. In a succeed- 
ing issue we shall publish illustrations and a descrip- 
tion of the machinery. 

The Kherson is a twin-screw, square topsail, three- 
masted, schooner rigged steamship of the three-deck 
class, and is 493 ft. long over all, or 455 ft. between per- 
pendiculara. Her maximum width is 54 ft. 3 in., and 
her moulded depth 37 ft. 3in. She has three funnels, 
a clipper stem, and an elliptical stern. She haz been 
designed as an auxiliary warship under the superin- 
tendence of Colonel Linden, Inspector of the Russian 
Volunteer Fleet, and has been built for that association 
by Messrs. R. and W. Hawthorn, Leslie, and Co., 
Limited, at their shipbuilding yard at Hebburn-on- 
Tyne. The engines have also been designed and con- 
structed by the same firm at their St. Peter’s Engine 
Works on the Tyne, near Newcastle. She has a dis- 
placement when at normal load draught of 10,225 
tons, and has accommodation for 74 first-class pas- 
sengers, 59 third-class passengers, and 1444 emigrants. 

The main saloon, as shown in Fig. 3, is placed for- 
ward of the machinery space on the upper deck. It is 
48 ft. long, and extends nearly the whole width of the 
ship. Above it, on the bridge deck, is a house which 
contains the music saloon, 28 ft. long, and bed and sit- 
ting room for the captain’s use, These are shown in 
Fig. 2. The decoration of the saloon and music-room 
isin excellent taste, being light and yet not cold. The 
most notable features are the poker-work panels, 
which are very artistically done. The upholstery is 
in green leather. The forward end of the saloon is 
half screened from the main part, as shown in Fig. 3, 
and may be used as a sitting-room or for taking meals 
in as desired. The arrangement affordsa very pleasing 
feature, as the usual rigid and formal lines of a ship’s 
saloon are broken up, and a pleasant vista beyond is 
afforded ; indeed, the saloon of the Kherson is one of 
the most attractive we know. The music-room is 
upholstered in antique plush. There is a handsome 
smoking-room fitted in marble on the bridge deck abaft 
the funnels. 

The first-class passengers’ sleeping cabins are on the 
main deck in the forward part of the ship, the modern 
plan of putting the best accommodation deers 80 as 
to be away from the noise and rattle of the machinery, 
being followed. Each cabin contains only two berths, 
with the exception of one or two family cabins specially 
fitted. The bedsaresingle, Colonel Linden being strongly 
of opinion that passengers paying first-class fares should 
not be stacked one above another, a view which 
might be more widely held with advantage to the tra- 
velling public. The beds are made to hinge back during 
the day, and when they ave stowed the cabins, which 
are supplied with sofas, &c., are formed into quite 
comfortable sitting-rooms, and have certainly far more 
claim to the pretentious name of ‘‘state-room” than 
those of other well-known lines on which the expres- 
sion is in vogue. Another modern concession to the 
comfort of passengers is a luggage-room which is 
accessible; an immense convenience. Bath-rooms, 
lavatories, and sanitary appliances are fitted. 

The third-class sengers—there are none of the 
second class so called--are berthed aft on the same 
deck. They are really emigrants of a somewhat 
superior kind in — to the accommodation they re- 
ceive. They are placed about 12 to 20 in a cabin, and 
their necessities are well supplied by bath-rooms, &c., 
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SHIP RIVETS AND RIVETING. 
(For Description, see Page 728.) 
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to an extent which would seem almost superfluous. 
The officers’ quarters are on the upper deck in the 
usual position beside the machinery space, there being 
a mess-room on the port side forward. On this deck 
also, abreast the forward funnel and just aft of the 
saloon, the pantry is placed, whilst on the other side 
isa bar. The steward’s room, scullery, &c., are adja- 
cent, The stokers are berthed on the main deck at the 
side of the engine-room casing. The quarters are good, 
sanitary arrangements being well attended to. The 
rest of the crew are berthed on the upper deck under 
the forecastle forward. Here again the quarters are 
good, there eo berths in two rows, port and 
starboard. The beds are in single tier, and there is a 
large space between. On the main deck a certain num- 
ber of emigrants are placed, the majority being on the 
lower deck. The accommodation is good ; in regard to 
fittings andsanitary accommodation excellent. Nodoubt 
the men would be somewhat closely packed, but far less 
so than in many ships; in fact, to judge by a casual 
inspection, we should say that the name of ‘‘sar- 
dines,” by which sailors often designate emigrants, is 
far less appropriate to those of the Volunteer Fleet 
than to those of some other lines making the Atlantic 
voyage. There are two hospitals on the upper deck 
in the p aft. They are big rooms, one for men 
—s 20 beds, and the other, for women, having 16 
beds. 

The ship is built of ordinary mild steel on the longi- 
tudinal cellular bottom principle, and will take about 
900 tons of water ballast in the double bottom. She 
has 10 water-tight bulkheads extending to the upper 
deck. The machinery space occupies 156 ft. in the 
length of the ship, of which 39 ft. is engine room. 
There are three boiler-rooms, each 39 ft. long, or 
117 ft. in all, The bunkers are at the sides of the 
boiler-rooms, as shown in the half-plan, Fig. 5. They 
have a capacity of 1500 tons of coal. The boilers are 
placed in two tiers fore and aft and back to back on 
the centre line of the ship. There are three boiler- 
rooms, each containing eight boilers. The stoking 
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floors thus run fore and aft. There is a bulkhead 
between each boiler-room, McElroy’s quick-closing 
doors being fitted. The width of the boiler-rooms 
between bunkers is 32 ft., and there is a space at each 
end between boilers to give access from the port to 
starboard stoking platforms. There is also access 
through water-tight doors to the engine-room. The 
doors are raised a few feet above the stoking level, so 
that one boiler-room might be flooded to a considerable 
height without the water escaping to another com- 
partment, even were the doors open. 

With regard to the general structure of the hull 
there is not much that need be said. The frames are 
of the ordinary Z-section with T-bulb beams. There 
is special strengthening for the gun positions, but 
this is not outside usual practice. The screw frame 
is a steel casting, and though there is a steel aperture 
in the deadwood as shown, the twin screws do not 
overlap, there being a foot between the tips of the 
blades of the two screws respectively when in 
their nearest position. The aperture is provided to 
keep the screw blades from revolving in too close 
proximity to the plating, and thus disturbing the 
race. The propeller shafts do not extend beyond the 
skin of the ship, as the frames aft are bent out to 
inclose the ehafting by the plating, which thus forms 
two projections, one for each shaft, in the run. No 
shaft brackets are therefore required, the spectacle 
frame, or cruciform sternpost, being used. All decks 
are steel laid, with 34-in. teak on the parts exposed to 
weather, and 34-in. pitch pine on other parts. The 
rudder is single plate 14 in. thick. There is a steam 
bakery, with the usual machinery, of sufficient capa- 
city to supply bread for all on board. There is also a 
steam laundry. There are five cargo hatches, well 
fitted with hoisting machinery for quick discharge. 
One hatch is large enough to take a locomotive. 

There are three funnels as stated, the height from 
the bottom of the keel being 95 fc., or 72 ft. from the 
water line. The ship is illuminated throughout by 
electric light, supplied by Messrs. Holmes and Co., of 
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on an increasing number of lines of large steamships. 
In war time four large steam launches would 
be carried for the purpose of landing troops. The 
navigating lights are electric. Special provision has 
been made for freeing the ship of water. The ballast 
tanks can be pumped out at the rate of 600 tons per 
hour, and the holds could be emptied by means of the 
circulating and water-ballast pumps at the rate of 800 
tons per hour. Ths main bilge suction pipe is 12 in. 
in diameter, and the ballast suction 8 in. in diameter. 
There are steam fire-extinguishing pipes to each hold. 

The windlass and capstan are by Harfield and Co., 
and the winches and cranes by Clarke, Chapman, and 
Co. There are four steam winches, each of 5 tons 
capacity, and four steam cranes to serve the holds. 
Temperley’s transporters are placed forward and aft 
for purposes of quick loading and discharging. 

The water-tight doors which are fitted are of the 
McElory type, and were made by Mr. T. Nicol, of 
Hope-street, Glasgow. They are raised and lowered 
in a frame by means of a screw, which can be worked 
from any position above the door as arranged. We 
illustrated the device in our fifty-ninth volume, page 
635, when we referred to the advantages secured by 
the invention. We are informed that a door 4 ft. by 
2 ft. clear opening can be opened by one man in 
40 seconds, and can be lowered by the same means in 
20 seconds. Thisis when using the screw, but there is 
an instantaneous lowering motion which was described 
in our former notice. 

Special strengthening is provided for the main arma- 
ment, which will consist of three 120-millimetre 
(4.7-in.) quick-firing guns, Two of these will be placed 
in the forecastle, one on each side, and the third will 
be mounted aft on the centre line. There are also to 
be twelve 75-millimetre (3.3-in.) guns, for the mount- 
ing of which special provision has been made. Six of 
these are to be mounted on the upper deck forward 
and six aft; that is to say, one-half will be in the for- 
ward well, formed by the space between the fore- 
castle and bridge deck, and the remaining six in the 
after well formed by the space between the bridge 
deck and the poop. On the bridge deck there will be 
eight 47-millimetre (1.9-in.) guns, four a-side. These 
guns will not be mounted so long as the vessel is 
engaged in its peaceful avocations, but are kept in 
store, together with ammuoition, &c, at Odessa, 
ready to be shipped in case of war or imminent danger 
of war. The special strengthening of the hull struc- 
ture consists of extra pillars, teak chocks, &c. Space 
is apportioned for magazines, the arrangement here 
being that portable magazines should be kept in store 
at Odessa, ready to be fitted in case of need. Their 
position would be in the after hold. 





AMERICAN CYCLE-MAKING MACHINERY. 

In our last issue we gave perspective views of four 
of the machine tools designed and manufactured 
specially for cycle-making by the Pratt and Whitney 
Company, of Hartford, Connecticut, and exhibited by 
Messrs. Buck and Hickman, of Whitechapel, E., at 
the National Cycle Show now being held at the 
Crystal Palace, and which closes to-morrow. 

The stand of Messrs. Buck and Hickman, which we 
believe is operated jointly by the two firms named, is 
in reality a small and, of course, temporary works, 
for the manufacture of certain bicycle parts, and in 
this aspect is certainly a most instructive mechanical 
feature, extending beyond the limits of the cycle- 
making industry. It should, moreover, afford serious 
food for reflection to the British machine tool maker 
far outside the mechanical aspect of his craft. 

It will be of interest, no doubt, if, before proceeding 
to describe the machine tools in question, we say a 
few words about the company by which they were 
manufactured. The Pratt and Whitney Company was 
established at Hartford early in the sixties by Mr. 
Francis A. Pratt and Mr. Amos Whitney, the works 
being laid out for the manufacture of machine tools. 
From the first, attention was turned to the special tools 
required for the production of reduplicated parts to be 
interchangeable among a large number of exactly 
similar articles, of which sewing machines and small 
arms may be taken as leading examples. To carry 
this system of interchangeability to perfection, espe- 
cially in delicate mechanism such as that of sewing 
machines and guns, the first thing requiring attention 
is extreme accuracy of measurement, and this led to 
the firm perfecting some of those beautiful gauges and 
measuring appliances for which it has since obtained a 
high reputation. An inquiry into this branch of 
mechanics by the Austrian military authorities re- 
sulted in the firm sending to Austria in 1866 a 
complete equipment of rifling machinery for the 
Government of that country; a speedy reward for 
the exercise of the primary engineering virtue of accu- 
racy. The works of a firm amongst the pioneers of 
the modern interchangeable system naturally extended 
with great rapidity, for then there were not so many 
rivals in the field of special machine tool design. The 
company found ample scope, chieflyin the production of 
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screwing machine and gun plant, although other labour- 
saving tools were devised and manufactured, those 
for the making of agricultural implements taking a 
somewhat prominent place. Electrical work came 
later, and soon grew into an important branch of the 
business, special machine tools being designed for the 
manufacture of dynamos or motors, together with 
lighter machines for the production of electrical in- 
struments. 

Another notable step in the history of the firm 
was due to the extension of the type-writing machine, 
for the manufacture of which several machine tools 
were devised for producing interchangeable component 
parts. In addition to machine tools for use in general 
manufacturing, they have designed and made during 
the past eight or nine years a large number of special 
machines and appliances for finishing brasswork with 
exceeding accuracy and economy. ‘he rapid increase 
of the bicycle industry brings us down to the present 
day and the machines now under consideration. The 
event was early taken advantage of by this company, a 
number of special machines being devised and put 
upon the market. For some time previously, how- 
ever, the firm had been doing business with cycle 
manufacturers, but in earlier days makers were content 
with the more general description of machine tools, 
with perhaps a few special additions of a more ele- 
mentary nature. 

As we are giving detailed descriptions of the ma- 
chines shown at the Crystal Palace, it is perhaps 
right to eay that most of the devices are patented 
both in the United States, in Great Britain, and on 
the Continent, many of the patents being in the name 
of Mr. W. W. Tucker, who has long been associated 
with the Pratt and Whitney Company. 

In accordance with the statement made in our last 
issue, we will now proceed to give a fuller description 
of the machines exhibited, and which we then illus- 
trated. Referring to the first operation hub-making 
machine (Fig. 1, page 699 antec), Fig. 5, on page 734, 
gives a view of the part as produced by this machine. 
There are two principal operations, namely, the form- 
ing of the outside contour of the hub, and boring the 
latter. The hub is made from a rod of low carbon 
steel, which may be fed up through the hollow 
spindle automatically or by hand as required. The 
whole of the outside contour is formed from the rod 
by a pair of circular cutters operating simultaneously, 
the drilling operation to form the hole in the hub 
being also carried on at the same time; the 
latter will be treated of presently. The rod or 
wire having been fed up into position through the 
hollow spindle, the exact length required being ob- 
tained by a stop, the first thing necessary is to chuck 
the piece firmly. This is accomplished by means of a 
collet, or split cone chuck. This fits into the spindle, 
the end of which is bored out to the same taper as the 
collet. The inner end of the collet joins a hollow 
plunger, which takes the form of a sleeve inside the 
spindle of the machine. The spindle is bored out 
from end to end, the steel rod, or stock, from which 
the hubs are made being inside the plunger, so that 
the spindle, plunger, and rod are concentric. If the 
plunger be thrust forward, the taper hole in the 
end of the spindle causes the spring collet to close 
round the rod. The latter is then held firmly by 
the wedge-like action, and is thus made to revolve 
with the machine spindle. The plunger is pushed 
forward to close the collet by means of the spider 
wheel shown to the left of the machine. This actuates 
a rack, which in turn moves a collar or annular 
wedge that encircles the lathe spindle. When the 
wedge is carried towards the end of the machine it 
acts on the ends of two dogs or bent levers which are 

ivoted in a collar fixed on the end of the spindle. 
he levers are so formed that when they are pushed 
apart by the sliding wedge they press the plunger for- 
ward, and that in turn chucks the work by means of 
the collet, as already described. When the sliding 
wedge is moved in the reverse direction it allows the 
dogs to close, when the collet forces the plunger back 
by its own elasticity, and thus releases the stock. The 
arrangement gives a ready means of holding the 
stock, and permits of adjustment to any position. It 
has also the further great advantage of bringing the 
part operated upon close to the front spindle bearing, 
and thus insures freedom from springing or chattering 
of the work. It should be stated that the spindle 
bearings are large, and are of Babbitt metal. The 
spindle is driven through either one part of a double 
set of back gears, The change of power and speed can 
be instantaneously made by the movement of a handle 
in front of the head, which is keyed to a shaft passing 
through the head of the machine, and actuating a fric- 
tion clutch of simple design with adjustment for tak- 
ing MP possible wear. 
he forming fixture of this machine carries the form- 
ing cutters. As will be seen by Fig. 6, on page 732, it 
consists of a saddle carrying two slide rests, a steady 
rest, and other allied parts. The front and back slide 
rests, which carry the forming cutters, are fed up to 
the work simultaneously by a right and left-threaded 
screw which is driven by worm gear taking its mo- 


tion from the head. There is an adjustable knock- 
off device. 

The forming cutters are of what is known as the 
circular type, that is to say, they are circular in cross- 
section, having a section milled out to form the cut- 
ting edge. The whole cut is taken at once, so that the 
cutters are formed with a corresponding (reverse) con- 
tour to that of the work, with two deep grooves which 
form the projecting flanges to which the wire spokes 
are attached (see Fig. 5). The forming cutters are 
ground radially, and as all radii of any given circle are 
equal, the shape of the cutting edge is preserved until 
the cutters are worn out. The circular fixed cutter 
gives a good opportunity of securing a very solid 
mounting. On the slide rests a segmental recess is 
formed in the casting, and in this the cutter is bedded. 
There are also necks at each end of the cutter by which 
itis held. The cutters are sharpened in an ingenious 
little machine, which secures true radial grinding. An 
example is shown on the stand at the exhibition. 

It will be seen that provision is made to secure 
steady cutting, both by the chucking of the work and 
the firm abutment in which the very solid cutter rests, 
but still further means to this end are secured by 
a special steadying fixture which is shown in our 
illustration of last week (Fig. 1), but is partly obscured 
by the wire gauze which covers the oiling arrange- 
ment of the forming cutters. It is, however, well 
shown in Fig. 6. As will be seen, it consists of a long cy- 
lindrical piece, approximately horizontal, and attached 
to a web of the back slide, in fact, forming one with 
the slide. Within this cylinder there is a plunger, 
which is free to slide, and is propelled outwards by a 
coiled spring within it. The outer end of this plunger 
is bevelled off on the under side. At right angles to 
the plunger is a tool steel slide, the lower end of which 
presses on the piece being turned. The device acts 
not strictly as a rest—although it is described as a 
‘* steady rest”—but as a damper to vibration, for, as 
will be seen, it only presses on the work. The special 
feature in the arrangement is that the steadying slide 
follows up the work as it is reduced in diameter by 
being turned down, and forms to the end a firm abut- 
ment. This is secured by the flatness of the angle 
formed by the adjacent surfaces of the plunger and 
slide and the line of stress, As the hub is turned down 
and the slide descends, the plunger follows up, im- 
pelled by its spring, and thus forms a firm abut- 
ment for the slide; as the latter is unable to 
force the plunger back for the reason stated. A 
handle is provided for compressing the plunger spring 
and putting the plunger into the starting position. 
The slide then travels rs Sr being moved by a 
less powerful spring provided for the purpose as shown. 

The mechanism for drilling the hole in the hub is 
driven independently of the forming mechanism 
(which turns the outside of the hub), being actuated by 
a belt-driven pulley on the right side of the machine. 
It consists essentially of a twist drill carried in a 
spindle mounted in bearings in a slide which is fed up 
to the work Sengitudinaltr by rack and pinion operated 
by worm gear, and provided with adjustable automatic 
knock-off. The mounting of the drill spindle in a long 
slide in this way insures accuracy of work, so that the 
bore of the hub is truly concentric with the outer part, 
a matter of-considerable importance to the easy run- 
ning of the bicycle. The reciprocating slide takes the 
place here of the more usual turret head, but in case 
the machine should be wanted for work requiring 
a number of tools, a turret head can be easily placed 
in the place of the drill slide, the guides serving for 
both purposes, 

One of the most interesting points about the drill- 
ing mechanism is the provision made for lubrication, 
and the double purpose the lubricant serves of re- 
moving the chips of metal formed. The arrangement 
is not altogether new, the Pratt and Whitney Com- 
pany having had it in use for some time, but it is 
worth describing. The drill has two closed channels 
running from the shank end to the cutting point. The 
drill spindle is formed with a chamber at the back 
into which the oil channels lead, and as the lubricant 
used is pumped into the chamber at considerable 
pressure, it will beseen that there is a rapid stream of 
oil to wash the chips out of the hole, and thus keep the 
tool from getting clogged. The hubs being formed, s0 
far as this machine is concerned, a cutting-off tool 
which pivots on the side of the front slide is swung into 
position, and the piece is parted from the stock. As 
stated in our last issue, this machine will turn out 80 
rear hubs or 100 front hubs, formed and drilled, in a 
10-hour day, 

The second machine illustrated last week requires 
less description. As will be seen, it is essentially a 
turret lathe, with special features, which constitute it 
a second operation hub machine. The turret has holes 
for eight tool-holders, and the work is held by a draw- 
back collet worked by a lever, on the same general 
ee as in the first operation machine already 

escribed, but in the other machine the collet grasped 
the work by a forward in place of a backward move- 
ment, the term “forward” here meaning towards 





the work, and not to the front of the lathe. In place 
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of the usual cut-off rest fitted to other machines of 
this type, there is a fixture on the bed for steadying 
one end of the hub whilst the other is gras by 
the spring collet in the end of the spindle. The 
steady fixture consists of two phosphor-bronze plates 
placed vertically, and having triangular notches cut 
in them. These are mounted in slides which are 
brought together by a right and left thread screw, so 
that they form a bearing for the hub to turnin. The 
operations carried on here are performed in two hold- 
ings. A comparison of Fig. 7, which shows the 
hub as finished by this machine, with Fig. 5, will 
ive an idea of the operations now to be carried 
out, The rear hub having been secured at the sprocket 
end by the drawback collet, the cup, or ball race 
in the opposite end is bored and reamered by suitable 
tools in the turret head. ‘he hub is then reversed in 
the chuck, and the hole already made by the twist 
drill is bored up true by a boring tool. It is then 
reamered out to finish and make the outside and inside 
perfectly concentric, a matter of importance, as the 
bore acts as a guide to the pilot of the threading dies. 
A necking down tool next comes into play for finish- 
ing to size the parts that have to be screwed, and for 
cutting recesses to give clearance for the threading 
dies to runinto. The tool for this latter operation is 
mounted in the turret head like the others, and consists 
ofa block with a vertical slide that in turn carries the 
circular cutter used. The cutter is operated by a 
hand lever which acts on a cam. To hold the work 
steady when the cutter is brought up, there is a stem 
rest which fits into the recess in the hub, and which 
thus forms a centre on which the hub revolves. In 
order to prevent wear of the hub, the stem has a 
hardened steel collar which fits into the hub, turning 
with it on the stem. The whole is a somewhat elabo- 
rate piece of mechanism to mount on a shank held in a 
l}-in. hole of a lathe turret, and is an excellent 
example of the boldness of design which characterises 
so mucn modern work of this description. 

The next operation on the hub carried out by this 
machine is the cutting of the two male threads shown. 
The dies are formed from a short length of tube which 
has been cut in triangular notches, or scolloped at the 
end, The projecting triangular parts thus left are 
threaded on the inside to form a female die with six 
cutting edges or chasers. Encircling the chasers is a 
stout steel ring or collar, which is drilled and tapped 
to take set screws, by which the chasers can be pressed 
towards the work, thus giving an adjustment of each 
chaser individually within a certain range. These 
dies are set in a reversible die-holder which is 
mounted in the turret head. By an automatic device 
the die stops cutting when the thread has been formed 
to the required extent. The operation is carried out 
in the following manner: The shank of the die-holder 
is placed in its hole in the turret head, and has on its 
outer end a vertical disc, provided with horizontal 
stops or studs. These parts are fixed as to position 
when once they have been brought up to the work, 
It should be stated that there is a pilot to the dies. 
It consists, as usual, of a pin which fits into the 
end of the hub, and thus keeps the latter firm. This 
pilot is attached to the vertical disc referred to, and 
therefore does not advance with the cutting dies, 
which are placed circumferentially around it. Corre- 
sponding to the vertical disc on the shank of the 
die-holder is another disc, the two being in parallel 
planes, and this second disc has studs which en- 
gage with those on the first disc. When the dies 
are entered on the work they feed themselves for- 
ward as they cut the thread, and are kept from revolv- 
ing by the engagement of the studs on the two discs; 
it being, of course, necessary that the dies should 
remain stationary as the hub revolves. When the 
dies have fed themselves forward and cut the thread 
to the required amount, the studs on the die disc 
clear themselves from those on the holder disc, and the 
dies thus being free to revolve, no further work is 
done. The whole arrangement gives an excellently 
cut thread, the pilot rest, the fine adjustment of the 
dies by the set screws, and facility of backing off 
without jar, all tending towards this end. 

_ We now pass to the drill illustrated last week, which 
1s convenient for drilling holes arranged in any pattern. 
For bicycle hubs, of course, the holes are arranged in 
a circle, but patterns of double circles, squares, or, in 
fact, any shape may be obtained. In Figs. 8 to 11 
Wwe give examples of the patterns drilled by one of 
these machines in two operations by a gs revolution 
of the work in the jig being made. e drill spindles 
have each two ball-and-socket joints, so that the upper 
and lower parts are always vertical. The spindles are 
driven each by itsown pinion, which is actuated bya spur 
gear on the main shaft, Each of the spindles passes 
through a circular hole in its pinion, which is held in 
position by a horizontal disc forming part of the drill 
standard, and can be moved radially or otherwise by 
means of plates or blocks which form guides. As the 
movement of each — is independent of the others, 
it will be seen that holes can be drilled in any position 
within the capacity of the drill. In order to allow for 





the alteration in vertical extension due to shifting the 


spindle, a spline shaft is used, the upper end of the 
spindle passing through the driving pinions. There is 
a further adjustment by which the spindles can be 
altered in length, so as to allow of drills of different 
lengths being used at once. The drills are fixed in 
the spindles by taper bushings, and the work is fed up 
by raising the table. 

On page 734 in Fig. 12 we give an illustration of a 
tube cutting-off machine made by this company. The 
tube is held by a spring collet actuated in the same 
way as in the second operation hub machine, The 
cutting-off tool is a steel blade firmly supported in a 
holder. The slide has longitudinal as well as trans- 
verse motion, with adjustable stops for both move- 
ments. By this machine the tube is cut off so as to 
leave the end square and clean, no burr being thrown 
up, as would be the case with the disc cutter more often 
used. In the latter event the tube end requires 
finishing before it can beused. This machine can also 
be adapted for a variety of work, such as finishing 
screw heads, &c. It may be added that another de- 
scription of tube cutting-off machine, working on a 
different principle, is made by the Pratt and Whitney 
Company, but this is not shown at the Palace. 

The frame assembling machine, which is shown in 
Fig. 13, is an important feature in the bicycle maker’s 
outfit. Of course some kind of jig or fixing is used by 
every cycle-maker, but the machine now illustrated is 
a more advanced tool than is generally seen. It con- 
sists of a standard supporting a frame revolving on 
wheels ina horizontal plane. On this frame are slotted 
grooves fitted with bolts. By means of these the 
position of studs which locate the various members 
of the bicycle frame can be fixed. The frame is 
composed of front and back diamonds, so called, and 
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the back diamond, consisting of the double rear stays, 
is fitted and brazed previously. The parts being 
assembled and held firmly on the frame, are drilled at 
the joints by means of the drilling attachment shown, 
the table being revolved and the drill spindle moved 
in or out, so as to bring the part to be drilled into 
position. After this pins are inserted through the 
holes, and the frame is ready for the brazer. 

Fig. 14 shows the bicycle wheel assembling 
table made by the Pratt and Whitney Company. 
This had not arrived at the Crystal Palace at the 
time of our visit. It is an entirely new model, and 
is used for holding the wheels in position while 
the spokes are being attached to the rim, the spokes 
having been previously laced in the hub. The jaws 
have radial and circumferential adjustments to enable 
the machine to be used for all diameters of standard 
cycle wheels of the usual number of spokes. Owing to 
the number of jaws and their close position, together 
with the fact that they move simultaneously, an equal 
pressure is put upon all partsof the rim. The hab is 
held by the ball races, and the truth of the wheel 
depends on the tension to which the nipples are 
screwed up. It is not claimed, however, that the 
machine will give an absolutcly true rim, but it will 
afford so near an approach that the work of “ hand 
truing ” is much lessened, and the cost of skilled labour 
is, therefore, proportionately reduced, 

In a subsequent issue we shall give particulars of 
other machines of the Pratt and Whitney Company’s 
manufacture shown on Messrs. Buck and Hickman’s 
stand. 





THE JOHN COCKERILL COMPANY. 
Tus famous Belgian industrial concern has just 
reported progress for the financial year ending June 30, 
1896. The 12 months under review appear to have 


been a prosperous period in the history of the com- 
pany, the profit realised having been 52,092/., after 
providing for statutory allocations, interest on obliga- 





gations, &c. This profit admitted of a dividend upon 
the share capital at the rate of 16 per cent. perannum, 
a balance of 846/. being carried forward to the credit 
of 1896-7. The working profits, properly so-called, 
for 1895-6 showed an increase of 8 per cent. as com- 
pared with 1894 5. The miscellaneous profits showed, 
however, a falling off of 34,000/, as compared with 
1894-95, when they were exceptionally large, as 
they comprised a sum of 38,6587. derived from 
the advantageous realisation of 16 shares in the 
Dneiprovian Company. The profits derived from 
the company’s collieries and calcining works in 1895-6 
were about the same as those realised under the same 
headings in 1894-5. Strikes which occurred in January, 
February, and March this year reduced the output 
of the collieries by about 10,000 tons, increased the cost 
of production, and deprived the working population of 
wages to the extent of upwards of 2000/. The com- 
a" mineral workings in Belgium and the Luxem- 

urg continue to present good normal conditions, and 
their works are generally in a satisfactory state. 
The company possesses valuable resources in oolitic 
minerals in the Luxembourg, but the council of 
administration prefers to leave them to be turned 
to account in future years, The six blast - fur- 
naces owned by the company were in regular opera- 
tion in 1895-6 ; No. 4 was re-lighted, after repairs at 
the close of August, 1895, and No. 5, which is of 
large dimensions, and which was recently constructed 
was re-lighted at the close of March, 1896. The total 
production effected by the company’s blast-furnaces 
in 1895-6 amounted to 170,000 tons, or 28,000 tons in 
excess of the corresponding production of 1894-5 ; the 
profit realised was satisfactory, and it is expected 
that the output will be carried in 1896-7 to 
230,000 tons. The operations of the company’s 
iron works were attended in 1894-5 with a loss; 
in 1895-6 they realised a profit which, without 
being all that could be expected, may, neverthe- 
less, be regarded as satisfactary; the difference 
between the results of the two years’ workings is as 
much as 10,000/. There was accordingly a marked 
improvement in 1895-6 in these departments of the 
company’s working, although the council of adminis- 
tration had to deal with demands for increased wages. 
The accounts for the first quarter of the current finan- 
cial year show decidedly profitable results, and further 
contracts for merchants’ iron and Martin-Siemens 
basic steel have been concluded upon favourable terms. 
The production of the company’s steel works in 1895-6 
was the largest on record, The output of ingots 
amounted to 124,600 tons, or 10 per cent. more 
than in 1894-5, while the profit realised increased 
in about the same proportion. The rails made for 
exportation last year (77,000 tons) left, however, 
scarcely any margin of profit; the competition 
of English works weighs heavily upon the Belgian 
rail markets, and so long as English firms suffer from 
an insufficiency of orders the prices of rails will be 
maintained with difficulty. The company’s steel 
works have employment assured them for some 
months in advance. The company’s new forge for 
wheels was well employed during 1895-6, and the 
results obtained were satisfactory. The mecha- 
nical construction works were actively engaged 
during the greater part of 1895-6, and the profit 
realised was of some importance ; the council of ad- 
ministration is introducing improvements into the 
tools used with a view to a reduction of workin 
expenses. A considerable number of orders stil 
await execution at the company’s construction esta- 
blishments. The boiler works owned by the company 
were carried on in 1895-6 upon satisfactory conditions, 
and produced a good profit ; there are also orders on 
hand which will keep the works employed until the 
spring of 1897. The shipbuilding yard turned out last 
year seven vessels and two barges, while 23 vessels of 
an aggregate burden of 27,000 tons were repaired in 
the company’s dry dock. The company is now en- 
gaged in the construction of a mail steamer for the 
Belgian Government, three steamers for the new 
Ostend and Tilbury service, and a large steam tug for 
Siberia ; it has also received orders for several other 
vessels upon Russian account, and its shipbuilding 
yard is assured employment for the whole of the com- 
ing winter. The company has a considerable invest- 
ment in the Franco-Belgian Somorrostro Mines Com- 
pany ; the profits of this undertaking for the last five 
years have averaged 35,200/. per annum, of which 
about two-sevenths have found their way to the John 
Cockerill treasury. At the close of October, 1896, 
the John Cockerill Company had orders on hand to 
the value of 528,000/. as compared with a correspond- 
ing value of 428,000/, at the close of October, 1895. 
The number of workpeople employed at the close of 
June, 1896, was 9092, as compared with 8936 at the 
close of June, 1895. . The wages paid by the company 
in ae were 380,232/,, as compared with 388,771/, 
in 1894-5, 





Gas pts oa cane stated ~ 15,644 gas engines are 
now in usein Cen (urope, ey represent an e- 
gate of 52,694 horse-power, * — 
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Roya. Institution, —A general monthly meeting 
of the members of the Royal Institution was held on 
Monday afternoon, the 7th inst, Sir James Crichton- 
Browne, M.D., F.R.S., treasurer and _ vice - presi- 
dent, presiding. The following were elected mem- 
hers: The Hon. and Rev. William Byron, Sir Gervas 
Powell Glyn, Bart., Dr. Alexander Scott, Mrs. T. 
Sowerby, and the Rsv. Samuel A. Thompson- Yates. 
The special thanks of the members were returned to the 
Duke of Northumberland, K.G., President of the Insti- 
tion, for a donation of 200/. to the fund for the pro- 
motion of experimental research at low temperatures : 
to Colonel Coleridge Grove for a bust of his father, 
the late Sir William Grove, M.R.I.; and also to 
Professor Dawar for a marble pedestal for the bust. 
The following are the lecture arrangements before Easter : 
Professor Silvanus P. Thompson, *ix lectures pion to 
a juvenile auditory) on ‘Light, Visible and Invisible ;” 
Professor Augustus D. Waller, 12 lectures on “ Animal 
Electricity ;” Professor Henry A. Miers, three lectures 
on “Some Secrets of Crystals;” Dr. J. W. Gregory. 
three lectures on *‘The Problems of Arctic Geology ;” 
Professor Percy Gardner, three lectures on ‘ Greek 
History and Extant Monuments ;” Professor W. Boyd 
Dawkins, three lectures on the ‘‘ Relation of Geology to 
History ;” Mr. Carl Armbruster, three lectures on 








** Neglected Italian and French Composers ;” Mr. Walter 
Frewen Lord, three lectures on the ‘‘ Growth of the Medi- 
terranean Route to the East ;"’ and the Right Hon. Lord 
Rayleigh, six lectures on ‘‘ Electricity and Electrical 
Vibrations.” The Friday evening meetings will begin on 
January 22, when a discourse will be given by Professor 


B.| Dewar; succeeding discourses will probably be given by 


the Right Rev. the Lord Bishop of London, Professor 
Jagadis Chunder Bose, Professor John Milne, Dr. G 
Johnstone Stoney, Lieut.-Colonel C. R Conder, RE, 
Mr. Shelford Bidwell, Professor Arthur Smithells, Sir 
Edward Maunde Thompson, Sir William Turner, Mr. 
Charles T. Heycock, the Right Hon. Lord Rayleigh, and 
other gentlemen. 





CataLocugs.—The most pamninte got up trade pub- 
lication we have seen for a long time has been sent us by 
the Vacuum Oil Company, Rochester, U.S.A. It consists 
of a little pamphlet of the long shape, first introduced, we 
believe, by the publishers of the Pseudonym Library, 
containing testimonials from all quarters of the globe, 
illustrated on every page by a characteristic vignette.— 
American engineers and architects claim to be far in 
advance of ours in the matter of heating and ventilation, 
so that the pamphlet on ‘‘ Ventilation and Heating” 
recently iesued by the B. F. Sturtevant Company, of 
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Boston Mass., should be examined with interest on 
this side of the Atlantic. The I.2ndon office of the 
firm is at 75, Queen Victoria-street.—The United States 
Metallic Packing Company, Limited, of the Soho Works, 
Bradford, have sent us a copy of their new catalogue, 
giving an illustrated description of the device in ques- 
tion, and containing numerous testimonials. 
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THE NEW NORTH GERMAN LLOYD LINERS “BREMEN” AND “KAISER FRIEDRICH.” 


MR. F. SCHICHAU, ENGINEER AND SHIPBUILDER, DANTZIG, 


CONSTRUCTED BY 








Tue illustrat:ons on the present page and page 738 
represent in some measure the progressive policy of the 
North German Lloyd, one of the foremost shipping com- 
panies in Europe. The two ships shown are being con- 
structed at Mr. F’. Schichau’s establishment at Dantzig, 
the Kaiser Friedrich for the Atlantic service, and the 
Bremen for the service to Australia. This, however, 
does not exhaust the new work for the line; the Vulcan 
Company at Stettin have in hand the Kaiser Wilhelm 
der Grosse, also for the Atlantic gervice, and, like Mr. 
Schichau’s ship, intended to excel everything afloat, 
not even excluding the Campania and Lucania. The 
Vulcan Company have just completed the Friedrich 
der Grosse, and are completing the Kénigin Luise, 
bo'h corresponding to the Bremen, while Messrs. 
Blobhm and Voss, of Hamburg, have completed the 
Barbarossa, which will sail Tivo Southampton on 
January 18 on her first voyage to the East. The Fried- 
rich der Grosse preceded her by eight weeks. These 
six vessels are propelled by twin screws, and represent 
a tonnage of 68,300, while the collective horse-power is 
87,000 indicated horse-power. The displacement ton- 
nege is 110,000 tons. ‘The boats for the East have a 
speed of from 14 to 15 knots, the two for the Atlantic 
of 22 knots. These facts not only prove the progress 
of shipbuilding in Germany, but also the advance and 
successful management of the North German Lloyd. 
One other point on this latter subject may be indicated 
before entering upon details of the new ships. The 
Atlantic companies have lately come to an agreement 
whereby vessels of the first class are to charge as a 
minimum fare 20/. for the Atlantic passage between 
ports during the summer season—April to October— 
and 15/. during the other months of the year; inter- 
mediate boats of less speed than 15 knots, charge 15/. 
and 12/, respectively. The North German Lloyd have 
10 steamers coming within the first class; no other 
company has more than four. This new agreement, it 
may be said in passing, greatly improves steamship 








prospects, for hitherto the summer season has been 
shorter, rates lower, and often the railway fare from 
London to the port, principally Southampton, has been 
paid by the company ; again, no deduction is to be 
made for return tickets; but this is by the way. 

As to the high-speed Atlantic liners there is an in- 
teresting difference between Mr. Schichau’s design and 


that of the Vulcan Company. Both meet the same 
conditions as to passenger accommodation and speed ; 
the success of the Prinz Regent Luitpold and Prirz 
Heinrich by Mr. Schichau, and the Spree, Havel, and 
Kaiser Wilhelm by the Vulcan Company, give assur- 
ance of realisation in both cases. The new Schichau 
ship is the smaller, being 12,800 tons register against 
13,500 tons. The former is 590 ft. long, and she will 
be fitted with two of Schichau’s balanced quadruple- 
expansion engines, together indicating 28,000 indicated 
horse power. The vessel is shown to the right of the 
annexed engraviog, while on page 738 is given a view 
of the vessel taken after the frames had been con- 
structed, and showing the extraordinary fineness of the 
lines. We hope, however, to illustrate fully both the 
fast ships, and until then will de‘er further description 

The Bremen represents a class, of which, as we have 
indicated, four have been built. She is 525 ft. long 
between perpendiculars, 60 ft. beam, with a depth of 
hold of 38 ft., and at 28 ft. draught displaces 18,000 
tons. The register tonnage is 10,000. The cabins 
accommodate 280 first and second class passengers, 
and ’tween-decks 2300 steerage passengers may be 
carried. Using the ’tween-decks for cargo, 9500 tons 
may be shipped. All the cabins are placed amidships, 
so as to give long hatches in the forward and after 
wells, the forecastle, turtle-backed, being §0 ft. long, 
and the poop 66 ft. long. There are two promenade 
decks, in addition to the vsual boat deck. These 
stand upon the spar deck, and have a length of 256 ft., 
and stretch the whole width of the ship, and from 
them are inside stairs to the public rooms, which are 








mostly on the lower of the two promenade decks, Ia 
three of the ships the 16 cranes are worked by hydraulic 
power, in the fourth by electricity. A part of the 
cargo space, about 800 square metres, is fitted with 
the Linde refrigerating system, while there are tanks 
for 250 cubic metres of drinking water, and distilling 
apparatus producing 18,000 gallons of drinking water 
every 24 hours. The engines of the Bremen are of 
the quadruple-expansion type, indicating 8000 indi- 
cated horse-power, and they are constructed according 
to the approved well-balanced Schichau system, with 
steel columns. There are five boilers, of the cylindrical 
type, in two boiler-rooms, and the working pressure is 
225 lb. pressure. The speed anticipated is 15 knots, 
The photographs from which our engravings have been 
made have been kindly supplied to us by Mr. Schichau 
through his agent here, Mr. L. Reincke, 2, Laurence 
Pountney-hill, London, E.C. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 2, 

THE post-election activity has subsided. The past 
week’s business has been very small, Combinations 
are weakening, though vigorous efforts are now beiog 
made to maintain agreements. The billet combination 
professes to be masters of the situation, and to have 
an understanding which no possible combination of 
circumstances can break. Outsiders say these confi- 
dent assertions are based upon anticipations that m ll 
capacity will be fully engaged. The wire nail trust 
is as good as dead, but efforts at resuscitation are 
being made, The beam combination, which has main- 
tained exceptional quotations for a long time, are ia 
danger of going. Bar iron associations have failed to 
keep prices up. Plate, iron, and steel makers cut 
quotations at their pleasure. Steel rail makers have 
met and discussed the situation, but have not reduced 
prices. Until they do the demand will be light. The 
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iron market is far from settled, and the anticipated 
activity will be delayed until manufacturers either 
demonstrate their ability to keep prices above a fair 
competitive level, or fail to do so. The host of big 
enterprises we have heard so much about, and whose 
requirements were to have been covered this month, 
are not heard of. We have been living in a fog of 
excuses for three years. We are now told that there 
will not be much done until after the policy of the 
incoming Administration is blocked out. This excuse 
is as good as any other to account for the delay of 
buyers in placing winter and spring orders. One 
thing we are certain of, and that is the railroad 
people will be very cautious buyers of rails until 
they know what rails are to bein 1897. They are now 
28 dols., and ought to be 24 dols. Billets are also too 
high ; beams are 2 dols. at least more than individual 
competition would make them, Plates are down at 
bottom prices, and mills are pretty well off with work. 
There is a halting policy among buyers of furnace and 
mill products. Much boat and shipyard work would 
be given out now if the market was altogether settled. 
The force behind the market has not taken shape. 
Finances are not in good shape yet. Newspaper talk 
makes it look otherwise, but there are widely differing 
opinions between the counting-room and the sanctum. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Business was quiet in the 
pig-iron warrant market last Thursday forenoon, when 
some 20,000 tons of iron were dealt in. Prices were firm, 
and tended upwards. In the afternoon the market was 
again quiet, but steady, and the sales were stated at about 
25,000 tons. The following were the closing settlement 
prices : Scotch iron, 48s, 74d. per ton ; Cleveland, 40s. 74d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 50s. 9d. and 493. per ton, On Friday forenoon 
business was very quiet. Not over 20,000 tons of iron 
changed hands, and in the absence of support, the 
rice of Scotch fell 14d. and Cleveland 4d. per ton. 
The market was flat in the afternoon, and the decline 
of prices on the day ranged from 1d. to 3d. per 
ton, while the sales amounted to about 30,000 tons. 
The settlement prices ab the close were, respectively. 
48s, 6d., 40s. 6d., 50a. 9d., and 48s, 9d. per ton. Mon- 
day’s forenoon market was characterised by activity. 
There were several sellers about, and prices were flat. 
Prices declined 3d. to 4d. per ton, and the turnover was 
said to amount bo 35,000 tons. There was a very firm tone 
in the afternoon, when Scotch iron’ rallied in price 2d. per 
ton, and the sales reached about 20,000 tons. |The follow- 
ing were the respective closing settlement prices: 48s, 44d., 
40s. 6d., 50s, 6d., and 488, 74d. per ton. The market 
opened fiat on Tuesday morning on the somewhat dis- 
appointing Board of Trade returns, but the finish was 
steady at $d. of a recovery from the lowest, the fall 
ranging from 14d. to 2}d. per ton. Somewhere about 
20,000 tons were included inthe turnover. In the after- 
noon the market continued flat on “‘ bear” selling, as 
well as realising by ‘‘ bulls,” and the price of Scotch iron 
fell to 48s, per ton cash, rallying only $d. before the 
close, but the loss on the day was 4d. perton. Other 
sorts closed 44d. to 5d. per ton down. Some 35,000 tons 
of iron were reported as having changed hands, and the 
closing settlement prices were, respectively, 48s., 40a. 1$d., 
50a, 14d., and 488, 3d. per ton. The market was under 
the influence of labour troubles this forenoon, about 
30,000 tons of iron being dealt in, but generally at a 
further decline of 1d. to 2d. per ton. There was a very 
firm market in the afternoon, Scotch iron touching 48s. 
cash. Cleveland was sold to the extent of 10,000 tons at 
51s. three monthsopen. In all about 25,000 tons ch 
hands, and the respective settlement prices were 47s. 104d., 
40s., 503., and 48s, 14d.i per ton. The following are the 
current quotations for some No. 1 special brands of makers’ 
iron : Clyde, Summerlee, and Calder 5ie. 6d. pe. ton ; 
Gartsherrie, 53s. ; Coltness, 54s,—the foregoing al shipped 
at Glaegow ; Glengarnock (shipped at Ardrossan), 51s. 6d.; 
Shotts (shi at Leith), ; Carron (shipped at 
Gran hem 5 , 523. 9d. per ton. There are now 76 
blast-furnaces in actual operation in Scotland, as com- 
pared with 78 at this time last year. Six are making 
basic iron, 36 are working on hematite ironstone, and 
84 are making ordinary iron. One furnace has be 
damped down at Carron Iron Works for repairs. 
There is at present a lull in speculation generally, owing 
to the approach of the holiday season; but there is 
believed to be a strong backbone in the situation and 
the prospects are that any change will be of a favourable 
character. The stocks of iron in makers’ hands are, as a 
rule, light, and even in the oublic warrant stores very 
moderate, taking the extraerdinary consumption into 
account. Consumers have not been buying so freely 
during the past week or two, but it is confidently ex- 
ees | that many will soon be in the market. Not for many 
years have the prospects of continuous activity ahead 
so bright as they are just now. Last week’s shipments of 
pig iron from all Scotch ports amounted to 2947 tons, 
ainst $816 tons in the corresponding week of last year. 
ey included 410 tons for Australia, 452 tons for France, 
170 tons for Germany, 187 tons for Russia, 315 tons for 
Belgium, 185 tons for China and Japan, smaller quantities 
for other countries, and 180 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 363,274 tons yesterday afternoon, as com- 
pared with 363,299 tons yesterday week, thus showing a 
decrease for the past week amounting to 25 tons. 


Finished Iron and Steel.—There is a continuance of the 


| activity in the manufactured iron trad 








and prices, as 
lately advanced, are well maintained. The demand for 
steel plates has been rather quieter, but the orders on 
hand are amply sufficient to keep the works fully em- 
ployed well on into the year 1897. It seems that the 
statement made in last ‘‘ Notes” as to lower prices 
being accepted for deliveries of steel to take place during 
the early months of next year was not strictly correct, 
at least so far as concerns one large firm of makers ; 
indeed, it is unhesitatingly affirmed that the prices for 
delivery during next year, so far as forward orders have 
been booked, are several shillings per ton above the cur- 
— rates, That is a highly satisfactory condition of 
things. 


Glasgow Copper Market.—At the forenoon market last 
Thursday one lot of 25 tons of copper changed hands, and 
the price fell 2s. 6d. per ton; in the afternoon, however, 
100 tons were sold, and the price further gave way 1s. 3d, 
per ton. On Friday forenoon 50 tons were dis’ of, 
and there was a further drop of 5s. per ton. Business 
was active in the afternoon, when 200 tons were dealt in, 
and the quotations closed strong at a gain of 2s. 6d. per 
ton from the previous day. Only one lot was dealt in on 
Monday forenoon. - Prices remained unaltered. They also 
remained unchanged in the afternoon, when 75 tons 
chan; hands, * Fifty tons were sold yesterday forenoon, 
and the quotation was ls. 3d. per ton easier. There was 
a similar drop of prices in the afternoon, when business 
was at a standstill, the closing settlement price being 
481, 10s. per ton, buyers offering 49/. 6s. 3d. three months. 
One lot of 25 tons was sold this forenoon at 48/. 7s. 6d. 
per ton, being a decline of 2s. 6d. per ton. A similar 
quantity was sold in the afternoon, and prices further 
gave way to the extent of 82. 9d. per ton on the day. 


More Shipbuilding Contracts.—It is reported that an 
order for a large steel screw steamer, to be employed in 
the American ger traffic, has been placed with a 
Port Glasgow firm, the machinery also to be supplied by 
the builders.—Meesrs. Russell and Co., Port Glasgow, 
have received an order to build for British owners a three- 
maated steel sailing barque of 2800 tons carrying capacity. 
Two sailing ships, which are being built by them in 
Kingston Shipyard on their own account, have been sold 
—one to Greenock owners, and the other to the Westra- 
lian Shipping Company.—Messers. Robert Duncan and 
Co., also of Port Glasgow, some time ago started to build 
a sailing vessel on tion, which they have now 


sold to the Eastern Shipping Company, Liverpool, and 
her construction is being rapidly proceeded with.— 
Messrs. S. M‘Knight and Co., Ayr, have contracted to 


build a screw steamer of'550 tons deadweight carrying 
capacity, for matey, owners, the engines to be 
supplied by Messrs. Shanks, Morrice, and Co., Pollok- 

ws, near Glasgow.—Messrs. Robert Napier and Sons 
have just started to build three cargo steamers for the 
Roumanian State Government, and from news which has 
just been received from Roumania, it is likely that the 
same firm will be commissioned shortly to build an 184- 
knot passenger steamer for the same authorities, a similar 
order being placed with the Fairfield Company. 


The Shipbuilding Trade in Dundee. — Shipbuilding in 
Dundee has not been at all brisk during the past year, 
and the tonnage turned out is only a little more than half 
that for th® previous year. Indeed, prospects were never 
more dismal than at this time a year ago, and the new 
year saw the various yards —w, empty ; but 
as time went on matters improved, and orders were re- 
ceived by all the yards. For some years past shipbuild- 
ing has not been particularly bright in Dundee, the de- 
pression dating back to 1892. When 1894 closed the work 
on hand amounted to only 760 tons, but 1895 had not 
advanced far when several important orders came to hand, 
and altogether nine vessels of 8222 tons were turned out, 
This year seven vessels have been launched, and also a 
floating dock for the Turkish Government, the total gross 
tonnage being 4364. This shows a serious falling off, but 
fortunately prospects are much brighter at the present 
time. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Hull Coal Trade.— The returns showing the 
amount of coal forwarded by rail and canal to Hull from 
the Yorkshire collieries has been issued. There is in 
a noteworthy increase, the advance erP the corresponding 


been | month of 1895 reaching more than 16 per cent. During 
November last, 216,816 tons were sent to Hull, as inso 
186,232 tons in the corresponding month of 1895. In the 


11 months just terminated, the tonnage amounted to 
2,206,736, as compared with 2,097,696 in the first 11 
months of last year. London took 15,135 tons of the 
19,102 tons representing the exports coastwise. The total 
foreign exports were 91,620 last month, as inst 71,273 
tons in November, 1895. Denaby Main again takes the 
the lead with 33,582 tons, compared with 11,048 tons in 


the corresponding iod of 1895. Nearly 60,000 tons 
more than last year have been sent to Hull this year from 
Denaby Main. 


Hardware and Cutlery Exports in November.—The 
Board of Trade returns for the month of November are 
fratifying, so far as hardware and cutlery are concerned. 

e total amount exported was 178,329/., as compared 
with 174,666/. in November, 1895. During the 11 
months of the present year hardware and cutlery amount- 
ing to 1,906,432/. were sent abroad, an increase of 229,163/. 
above the value of the goods exported in the correspond- 
i 1895. The improved markets on the month 


ing period of 
are ia, Sweden and Norway y, France, the 
Argentine, British Africa, British East Indies, Austra- 


Jasia, and British North America. Thed markets 











are Holland, Belgium, Spain and Canaries, the Uni 
States, Chili, and Brazil. — 


The Sheffield Corporation Tramways.—The Sheffield 
Tramways Committee have recommended the city sur. 
veyor and manager to obtain certain information regard. 
ing the working of the carz on their system. One of the 
items relates to the adaptation of ordinary cars into 
electric cars. 


The Coal Trade.—The coal trade again shows an im. 
provement all round. The demand for house, manufac. 
turers’, gas, and steam fuel is alike well maintained, and 
the men are working more hours, Stocks, which were 
very heavy at the end of October, have been drawn upon 
very considerably, and this, too, in face of a larger output. 
The miners in the West Yorkshire district are employed 
five shifts weekly, a —s increase on the condition of 
affairs a month or two back. Steam coal is in good demand 
taking into consideration the lateness of the season; 
household fuel is in request for nearly all markets, 
and the activity in the iron, steel, and textile industries 
has improved the demand for manufacturers’ coal. Silk- 
stone coal realises 8s. 6d. to 93. 6d. per ton at the pits, 
Barnsley house coal is firm at 83. to 9a., steam coal 7s, to 
7s. 9d., slack from 33. 6d., common coke 83, 6d. to 103. 64., 
best washed sorts 12s. and upwards. 


_ Iron and Steel.—The condition of the iron and steel 
industries is prosperous. Engineering work is still plenti- 
ful, hydraulic and marine business employing more than 
the average number of hands. Armour-plate makers 
and manufacturers of heavy ordnance and projectiles 
report a steady demand. ilway work is active, and 
makers of wheels, tyres, axles, and springs will be busily 
employed upon orders well into the new year. The light 
trades of Sheffield and district are without exception 
busy. One or two leading markets are taking less cutlery, 
but the deficienc: _is more than compensated for by the 
improvement which has occurred in Australia, South 
Africa, and one or two British colonies and dependencies, 
Quotations are: Siemens-Martin steel, 7/. 103. per ton 
for average qualities ; Bessemer billets, of special carbons 
used in the Sheffield industries, 5. 12s, 6d. to 61. ; hema- 
tites from_56s. to 60s. delivered in the district ; Lincoln- 
shire and Derbyshire forge iron as before, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday there was only 
@ small attendance on ’Change, and the market was very 
dull. Such, however, is not at all surprising, for we are 
now arrived at what is generally r led as the quietest 
time of the year. There was Titel disy ition to do busi- 
ness, and quotations had a decided downward ten- 
dency. At the opening some sellers asked 40s. 6d. for 
early f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron, and 408. 4 was said to have been paid. 
Later in the day, however, there were plenty of sellers 
ab 40s, 3d., and buyers were by no means easily met with. 
For forward delivery quotations varied. Almost every- 
body agreed that prospects for the future are bright and 


encouraging. Other qualities of pig iron were fairl 
steady. No. 4 foundry was quoted 393. 6d. to 39a. od 
and grey forge 383. 6d. to 38s. 9d.— both for 


early delivery. East coast hematite pig iron was 
easier, and this is somewhat surprising, for not only has 
the output been reduced, but the cost of production is 
dear, foreign ore being very scarce, with little or no likeli- 
hood of its being more plentiful in the near future. For 
early delivery of Nos. 1, 2, and 3 about 48s. 9d. was the 
price. Rubio ore was pub at 15s. ex-ship Tees. To-day 
affairs on Change were very slack. Prices for makers’ 
iron were certainly weaker, but hardly quotably altered, 
and ‘next to no business was done, Middlesbrough 
warrants, after falling to 393. 10d., rallied a little, and 
closed 393. 114d. cash buyers. 


Manufactured Iron and Steel.—In all departments of 
the finished iron and steel trades there is continued 
activity, and some firms were not in a position to book 
urther orders for early delivery. Producers of steel 
shipbuilding material are nage we for deliveries, and 
steel rail makers are similarly situated. The following 
may be regarded as the market quotations: Common 
iron bars, 561. 58,; best » 5. 158.; iron ship- 
plates, 52. 58.; steel ship-plates, 5/. 10s. to 5/. 123. 6d.; 
steel boiler-plates, 6/. 10s.; iron ship-angles, 5/. 2s. 6d.; 
steel ship-angles, 5/. 7s. 6d.; and heavy sections of steel 
rails, 41; 128. 6d.— all less the custo’ 24 per cent. 
discount for cash except rails, which are net at works. 


The Fuel Trade.—Gas coal is firm, and as the margin 
between the production and the quantity that is con- 
tracted for is small, odd cargoes command high prices. 
Bunker coal is in demand, and prices are steady. 
Manufacturing unaltered. Coke continues in good 
request, and though there is a feeling that quotations 
ought to be reduced, 13s. 6d. is still named for average 
blast-furnace qualities delivered here, 


Proposed Dock Extension at Middlesbrough.—Plans for 
the proposed extension of the North-Eastern eT 
Company’s docks at Middlesbrough have been prepared, 
and they show alterations on a very extensive scale, the 
most important change being moving the large dock 
gates 150 yards down the dock cut, and constructing 
them 80 ft. wide. The docks are to be brilliantly illumi- 
nated by electricity. 





NOTES FROM THE SOUTH-WEST. 
Cardif.—The steam coal trade has shown little change, 
but the outlook is, if anything, rather brighter ; the best 
descriptions have made 93, 9d. to 10s, per ton, while 
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ond ualities have brought 9s. to 9s. 6d. per ton. 
The pen Me trade has been active, the demand show- 
ing an increase both upon export and home account ; 
No. 3 Rhondda large has made 10s, 6d. per ton. Patent 
fuel has been in average request. Coke has continued 
active; foundry qualities have made 17s, 3d. to 17s. 6d., 
and furnace ditto 14s, 6d. to 16s. per ton. Iron ore has 
ruled firm; the best rubio has been quoted at 14s. to 
14s, 3d. perton. The manufactured iron and steel trades 
bave been well maintained. During the last few days, 
some good orders for rails have been placed. 


Refuse at Torquay.—The Torquay Town Council de- 
cided on Tuesday to accept the tender of Messrs. God- 
dard, Massey, and Warner, of Nottingham, to supply 
and erect a 4-cell instead of a 6-cell refuse destructor, 
including chimney, 150 ft. (instead of 220 ft.) high, and 
other specified works at Upton. The destructor wil 
cost 41967. The construction of other buildings, an 
inclined roadway, fencing, and other works, will cost 
21461. more. An application is to be made to the Local 
Government Board for power to borrow 65001. 


Sheer-Legs for Devonport.—Messrs. Cowans, Sheldon, 
and Co., Baslitie, have received an order from the Lords 
of the Admiralty for the constructiort of a 100-ton sheer- 
legs (to be tested to 150 tons) which is to be used for 
placing engines, guns, &c., on board ironclads in Devon- 
port Dockyard. The back legs of the structure will be 
202 ft. long and the front legs 156 ft. long, the diameter 
of the former being 63 in. and of the latter 54 in. The 
legs, which will be driven by steam, are designed to 
reach 65 ft. over the edge of the quay. 


The “ Furious.”—The new cruiser Furious is 320 ft. in 
length between perpendiculars, with a breadth of 57 ft. 
draught 22 ft., and load displacement of 5800 tons. Her total 
complement of officers and men will be 400, and her esti- 
mated cost 275,0007. She is to be fitted. with two sets of 
triple-ccompound engines, each capable of he Do to 
5000 horse-power. An important feature will the 
fitting of 18 Belleville water-tube boilers, distributed: in 
three separate boiler-rooms, necessitating the provision of 
three smoke-stacks. The Furious is fitted with two sub- 
merged torpedo tubes, capable of firing Whitehead .tor- 
pedoes about 10 ft. below the water line. She will be sup- 
plied with an armament of quick-firing guns. 


Bristol Docks.—The dock committee of the Bristol | ¥ 


Town Council have under consideration the question of 
lengthening the lock at Avonmouth Dock. he docks 
engineer has submitted to the committee plans and 
models showing two different modes of effecting the 
object in view : (1) by increasing the length of the lock 
by 110 ft. by adding to the masonry of the walls ; or (2) 
by!lengthening the lock by means of a fioa caisson 
working in a ve within the existing w: The 
former would allow of a vessel of about 540 ft, and the 
latter of one of 480 ft. length over all, using the’ lock. 
Mr. J. Wolfe Barry, who has been consulted, approves 
the floating caisson suggestion. 





VioroRIAN GOLD.—The production of gold in Victoria 
in the first nine months of this year’ amounted to 
586,512 oz., showing an increase of 31,000.0z. as com- 
pared with the one ar period of 1895. The 
amount paid in dividends by Victorian gold-mining com- 
panies in the first nine months of this year was 371,021/., 
or 57,3047, more than in the corresponding period of 1895. 





Tue InstrTuTE OF MARINE ENGINEERS.—At the soirée 
of the Institute of Marine Engineers, held last Friday, 
Mr. Wimshuret exhibited his models illustrating his 
system for connecting lightships electrically with the 
shore stations. This has’already been described in our 
columns, and our readers will remember that it affords 
an exceedingly cheap and simple means of connecting a 
lightship to an electris cable, At the same time the 
Electric Welding Company, Limited, of 21, Hindon- 
street, Pimlico, S.W., showed a most interesting and 
varied assortment of samples of welding work executed 
by the Thomson patent electric welding a) 1 mmgreoge In 
addition to a new ¢ of automatic welder for iron, 
copper, &c., they exhibited a set of electrically- welded 
fittings for cycle work, comprising head lugs, main 
bracket lugs, rear forks, and pedals. 





A New Froatinc Docx.—The Spanish Government 
has just concluded a contract with Messrs. Swan an 
Hunter, Limited, of Wallsend, for a floating dock for the 
port of Havannah.. This dock is to be built from the 
—— and under the superintendence of Messrs. Clark 
and Standfield, of Westminster, and is to be one of their 
lately introduced type of floating graving dock, specially 
designed for lifting ironclads as well as ordinary vessels. 
The length of the dock will be 450 ft., the clear width be- 
tween the broad altars 82 ft., and.the normal ayer et 
water over the sill 27 ft. 6 in., which can, however, be in- 
creased to 30 ft. if necessity arises. As a floating dock, 
its lifting power will be 10,000 tons, and it will lift iron- 
clads, cruisers, or liners of any length, providing their 
deadweight does not exceed this figure. _When asa 
graving dock for ehort heavy ironclads, its lifting power 
can be increased to 12,000 tons or more, providing the 
length of the vessel does not exceed 383 ft. That is to 
say, it could dock vessels such as the Inflexible or Renown 
of our own navy, or the Brennus and Jauréguiberry of 
the French navy. It is to be capable of lifting a vessel 
of 10,000 tons clear of the water in 150 minutes. _ It is to 
be built of mild steel throughout, and is 30 designed as to 
be self-docking in all. its:parts. It will be built in 
England, and towed out to ite:destination. . The dock is 
to be delivered in complete working order at Havannah 
11 months after-the-signature of. the contract, and: the 
contract price is 119,000/. 


MISCELLANEA. 


AccORDING to L’ Industrie Electrique, thin nickel tubes 
have — been made in France by depositing nickel 
electrolytically on a matrix of fusible metal, the latter 
being finally removed by means of boiling oil. 


The Local Government Board have just sanctioned the 
loan required by the urban district council for works of 
sewerage and sewage disposal ab Stowmarket, as designed 
by Mr. J. Pollard, C.E., whose scheme is based on the 
latest improvements in sewage treatment, including 
Candy tanks and oxidising polarite filters. The council 
have agreed to advertise for tenders forthwith. 


The directors of the Brighton and Rottingdean Electric 
Seashore Railway held a meeting on Monday, at which 


] | it was decided to repair all damage done to the line by 


the gales of Friday and Saturday last, to rebuild the 

ed cars, to re-erect the station, and put in hand 
another car, and to make provision for the safe accom- 
modation of carsin future gales, A fund has been opened 
for the benefit of Mr. us Volk, the engineer and 
originator of the line, owing to the great personal loss 
sustained by him through the almost entire destruction 
of his railway. 


In a recent number of the Annales de Chimie et de 
Physique, M. Henri Moiesan gives particulars of further 
researches accomplished by the aid of the electric furnace. 
He finds that with a current of 50 amperes at 50 volts, 
titanic acid is converted into crystallised oxide of 
titanium. With a current of 300 amperes at 70 volts a 
bronze-yellow nitride of titanium is produced, having the 
composition Si,No. 
1200 amperes at 70 volts, this substance is decomposed and 
a carbide of titanium formed. Heating this latter with 
an excess of titanic acid, nearly pure titanium is obtained. 


The second sessional.meeting.of the Bristol Association 
of Engineers was held on the. 5th inst., when the members 
dined together at the: Queen’s- Hotel, Clifton, under the 
presidency of 
Upon the removal of the cloth, a paper was read by Mr. 
Donald M. D. Stuarb, entitled ‘* The Rationale of Colliery 
Explosions from Coal-Dust,” in which he gave the prin- 
cipal results of his investigations during the last three 
ears. The paper was illustrated with lantern slides, 
that enabled the members to observe his facts and follow 
his inductions. 


The Board of Trade Returns for the past month are, 
upon the whole, not unsatisfactory, considering that the 
working month was 25 days, compared with 26. The 
imports are valued at 42,502,569/., an increase of 
3,496,028/., equal to 8.9 per cent.; but the exports of 
British and Irish produce are less by 1,000,480/., or 5.1 per 
cent., and amount to 18,539.853/., compared with 
19,540,3332. in 1895 and 18,083,087/. in 1894. ‘The exports 
of foreign and colonial merchandise are 4,380,431/., an 
increase of 16,361/., the shipments of raw cotton, tea, and 
sheep’s wool having been larger. 


In view of the development of the coalfield at Dover, 
the Dover Standard states that the re-establishment of 
iron works on a large scale in Sussex is contemplated. 
Iron ore is found plentifully in Sussex, which until the 

ear 1720 was the principal centre of iron manufacture in 
apa the iron rails round St. Paul’s Cathedral having 
been cast in Sussex. The last furnace in Sussex was ex- 
tinguished at Ashburnham in the year 1828. The fuel 
used for the smelting was wood, but the county became 
denuded of timber, in consequence of which Acts of 
Parliament were prohibiting the furnaces. It has 
only been the question of the price of coal which has pre- 
vented the iron ore being worked in Sussex. In the time 
of the Romans iron was smelted there. 


An important extension to the Whitworth Engineering 
Laboratory of the Owens College, Manchester, was 
opened on December 8 by Mr. William Mather, M.P. 

iving a short history of the engineering department, 
Principal Ward stated that the erection of an engineering 
laboratory was authorised in 1886, contributions:in money 
being made by the legatees of Sir Joseph Whitworth, 
whilst Messrs. Mather and Platt presented the experi- 
mental engines. During late years the engineering de- 
partment had increased so rapidly that an extension of 
the premises became ne , and, thanks mainly to the 
contributions received from local engineering firms, this 


d| bad now been .effected, and would enable the laboratory 


to accommodate 100 students. 


The annual distribution of prizes and certificates gained 
by the students in the various technical classes of the 
Goldémiths’ Institute, New Cross, took place on Wednes- 
day night in the central hall of. the Institute. Mr. 

<i es rd, Prime Warden of the Institute, occu- 
pied the chair. The governors reported that during the 

ear the students had taken no less than 28 prizes in the 

ational Art competition of Great Britain, thus: beating 
all the art schools of London, with the exception of the 
Government school at Kensington. Mr. Birrell, M.P. 
in the course of an interesting.address, said how glad 
he was to see such a vast varibty of subjects taught. He 
noticed only two subjects that were not among the cur- 
ricula, viz, astronomy and logic, which he suggested 
should be included. e total number of students for 
the cur:ent year numbered 4925, compared with’ 4816 for 
a similar period last year. 

Lord Balfour, Secretary for Scotland, has issued regu- 
lations, applicable to. Scotland, ‘under, the Locomotives 
on Highways Act,-1896, with respect to the use*of light 
locomotives on highways and their: construction ‘and the 
conditions under which they may be used.* Article 4 of 
he.regulations states that.a person driving or in 





t "4 c e 
of a light locomotive when used on the highway “‘shall 


When the current is increased to’ 


Mr. Js M. M‘Currich, M.A., M. Inst, C.E.. 


not, under any circumstances, drive the light locomotive 
pet ey speed than 10 miles an hour. If the weight 
unladen of the light locomotive is 14 tons and does not 
exceed 2 tons, he shall not drive the same at a greater 
speed than 8 miles an hour, or if such weight exceeds 2 
tons ct a greater speed than 5 miles an hour. Provided 
that whatever may be the weight of the light locomotive, 
if it is used on any highway to draw any vehicle he sball 
not, under any circumstances, drive it at a greater speed 
than 6 miles an hour. Provided also that this tion 
shall oniy have effect during six months from the date 
hereof, and thereafter until the Secretary for Scotland 
otherwise directs.” 


Professor Baron Nordenskéld has been — borings 
through the rock of Arki Island, and at 100.ft. depth 
plenty of water was found, the supply being about 100 
gallons per hour. The first supply of water was not 
satisfactory, the colour being yellow. It was covered 
with a thin layer of oil, which came from the oil that 
had run down in the borehole during the boring. Con- 
tinued pumping brought, however, clear water ; and even 
if this does occasionally become yellow, it is only for a 
short time, and owing to a new water vein having been 
brought into play, a fact which only tends to increase the 
future supply of water. .This satisfactory result led to 
numerous other borings, altogether 29, in different parts of 
Sweden ; and, with one exception, water had invariably 
been obtained at a depth of some 100 ft. to 110 ft. ; in.one 
case the water, no doubt owing to purely local causes 
was somewhat salt; in the one place, where no water had 
been obtained, hopes were entertained of still‘ obtaining a 
satisfactory result. The temperature of’ the: water was 


rabout8'deg. ‘Cent.; and’ if- was: in’ most’ instances some- 


what hard: 


The secretary of the New Decimal Association has re- 
ceived-a communication from the Foreign Office as to the 
adoption of the metric: weights and measures in Egypt. 
On ‘the invitation. of Her: Majesty's agent and consul- 
general “at Cairo,: the British. Chamber; of- Commerce at 
‘Alexandria considered the question, and; the ‘unanimous 
opinion of the committee-was that‘the adoption of the 
metric weights and measutes in‘the United Kingdom 
would be of advantage to British traders in Egypt. 
Lord Cromer, in -forwarding’ the ‘report to the eo 
Office, remarks that a very general opinion undoubtedly 
exists in Egypt that British trade with that country 
would benefit by the adoption of the metric system of 
weights and measures, and adds. that the compulsory 
intreduction of the metric system was strongly urged 
upon the Egyptian Government some years ago, when it 
was held, and in the opinion of Lord Cromer wisely held, 


that so brusque a change was to be deprecated. On the 
Egyptian railways, however, and in fact wherever there 
are Government weighing machines, the metric system 


has been adopted, and it is hoped that it will thus gradu- 
ally take root throughout Egypt. 


The North-Eastern Railway Company has accepted 
tenders for the supply of Barnsley hard coal from South 
Yorkshire collieries during the ensuing year at 7s, 3d, per 
ton in some cases, and at’7s. per ton for the first ‘six 
months’ supply, and 7s, 6d.. per ton for the second six 
months’ supply in other cases. The outlook is decidedly 
better than was the case a year 960, when contracts were 
made at the rate’ of: 7s. per ton’ for Barnsley hards ; ‘the 

its are working better, and colliery-owners believe there 
is a better prospect before them. tracts with the other 
railway ‘companies ’ Peerage | supplies in South “York- 
shire are made to expire'‘in June, and are held at 7s. per 
ton; the lowest contract price since 1888 for this class of 
fuel. The variations in the contract values in late years 
have been remarkable, ’ In 1888 hard coal was supplied to 
the ‘railway companies at 63. 6d. per ton of 21 cwt.'; in 
1889 it rose to 8s, 6d.: per ton ; ‘in 1890 to 10s, 6d. and-11s. 
-per ton.. After that year there was a fall in prices, and 
n 1893 contracts*made in the’ winter’ months were’ at 
8s. 6d. to 9s. per. ton‘of. 20 cwt., but in June, just before 
the great struggle for a reduction in wages, 7s. 6d. per 
ton was offered.. In 1894 the contract price was 9a.' to 
8s. 6d. per ton ; in 1895, 7s. 6d. per ton, 


The board of directors of the Great Western Railway 


Company have issued to the public, in’ a concise*and 
handy form, a pamphlet embodying particulars of scales 
of reduced rates recently adopted by the company ‘for 


agricultural, farm, and dairy produce carried 

and goods trains respectively, © The rates applicable’ 
passenger trains have been Scones ees for exiall 
consignments of farm and dairy produce, such as ¢ 
butter, cream, poultry, game, fruit, and-vegetables, with 
the view of enabling the farmer to supply his products 
direct to the consumer, and-will no doubt be much appre- 
ciated by those who require a _— service. The scales 
of reduced rates granted’ for traffic sent by 8 trains 
embrace fresh meat, dead poultry, dead rabbite, eggs, 
butter, fruit,'and vegetables, and apply to quantities of 
10 owt.,. 1 ton; 2 ton, and 3 ton respectively. 
One important advantage in connection with these rates is 
that they will cover mixed vonsigiiments of any or all of 
the articles named, so that‘farmers may combine to send 
away varying small-quanitities ——— 3 owt.) amount- 
ing in the agategate to 3 tons, 2 bet ton, or 10 owt., 
and have" the whole of the separate lots charged at the 


rates applicable to those quantities, the only stipulation 
being that the traffic must be sent at.one ‘ine from ‘one 
station to another station’;“and'that the carriage musb be 


paid by one:sender; of by one consignee. ~ In addition to 
a netions on ‘announced, mee for thesame —_- 

16ns 0} c have: been: special erst abe ondon, 
in no case: exceeding the scales above erred to; and 


‘rates have also ‘been’ given ~ for corisignments of less than 


10 cwt.; 





poods train; in order to'su t the facili- 
ties off y passenger train for mall qaaeauereoing 
to the London markets, 
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THE NEW NORTH GERMAN LLOYD LINER “KAISER FRIEDRICH.” 
CONSTRUCTED BY MR, F, SCHICHAU, ENGINEER AND SHIPBUILDER, DANTZIG. 


(For Description, see Page 735.) 
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THE BRISTOL CORPORATION AND 
THE TRAMWAYS. 

At Bristol, as our readers know, there is an 
electric tramway, which, during the short time it 
has existed, has been exceedingly successful. It 
has given the greatest satisfaction to the citizens, 
affording them cheap, rapid, and easy means of 
access to a distant suburb, while the financial 
results have been all that the directors antici- 
pated. So encouraging has been the experience, 
that many months ago the Tramway Company 
applied to the city council for leave to extend 
the trolley system over their entire network. 
This application was rejected, in order that the 
subject might be carefully studied by a special 
committee formed of all the members of the 
sanitary and electrical committees of the council. 
This was a natural and prudent course to adopt, 
since the introduction of posts and wires into 
all the leading thoroughfares of a town is not 
a matter to be permitted without full delibera- 
tion, especially when many of the streets are 
narrow, as they are at Bristol. The committee 
reported on the 24th of last month in favour 
of the use of the trolley system on the tram- 
ways in the city, except on certain portions to 
be hereafter defined. They added, however, the 
saving clause, ‘‘ But having regard to the fact that 
some improved system not requiring an overhead 
wire ‘may, in time, though not in the immediate 
future, become economically practicable, your com- 
mittee think that the council should reserve the 
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hours of daylight, and it is not easy to find 
means of stimulating it. But if electric traction 
were adopted for the tramways there would be a 


constant demand for something like 4000 horse- 
power from seven o'clock in the morning till near 
midnight. Here is a splendid day load, and 
accordingly the committee, in the excess of their 
local patriotism, recommended that the extension 
of electric traction should be allowed only on con- 
dition that the current should be taken from the 
corporation. 

o levy a tax on a tramway company for the 

benefit of a municipal lighting undertaking would 
be too arbitrary a proceeding, even for a soulless 
corporation, and therefore it is explained in the 
report, that ‘‘the arrangement will be beneficial 
both to the company working the tramways, to 
the corporation, and to the public.” It is argued, 
rightly enough, that the greater the number of 
units produced, and the. more uniformly the 
machinery is worked, the cheaper is the output, 
and from these premises the conclusion is drawn 
that ‘‘the corporation generating current for both 
purposes [lighting and traction] could supply elec- 
tricity at a lower price than that at which it could 
be generated by a company restricted to the manu- 
facture of current for tramway traction, and yet 
make a profit on the sale: the economy in working 
expenses resulting to the company would enable 
them to reduce their fares: and the corporation 
would be able to reduce the price of electricity to 
the ordinary consumer.” And so, like the hero 
aud heroine of a fairy tale, the corporation and the . 
company ‘‘ would live happy ever after.” 
* Possibly the committee had doubts as to their 
ability to defend a resolution dealing entirely with 
so technical a subject as the cost of electric gene- 
ration. They, therefore, engaged Mr. W. H. 
Preece to advise them on their scheme, looking to 
him, we suppose, to furnish reasons to support 
their plans. This he has certainly done, but in 
his report we miss the great dialectic skill and 
the subtly constructed arguments which usually 
mark Mr. Preece’s utterances. We could almost 
fancy that in the press of business involved in 
the simultaneous management of a great Govern- 
ment department and of a private practice, the 
draft of the document had proceeded from an- 
other hand, and had received only a hurried _re- 
vision. No one accustomed to Mr. Preece’s 
polished periods and wisely chosen words would 
imagine he wrote the following sentence : 

‘* Private speculation is exercised for, the henefit of a 
few, while municipal enterprise is invariably directed for 
the good of the whole community and the benefit of the 
many. It is also open to that abuse of company promo- 
tion which has become the disgrace of modern financial 
op2rations.” 

A good deal of the report is irrelevant to -the 
matter we are considering, and strongly opposed to 
industrial undertakings beiog harassed by‘ outside 
interference. The committee on first perusing it 
must have thought that their expert, instead of 
blessing, was proceeding to condemn ‘heir project. 
It insinuates that the operation of the Tramways 
Act has not been beneficial so far, and points out 
that the phenomenal progress of electric traction in 
America is largely due ‘‘to the encouragement 
given to new enterprises in that country, whether 
public or private, and to the absence of legislative 
check or Government control. The retardation in 
England is due primarily to the severe restrictions 
placed on the operations of private enterprise, and, 
secondly, to the general want of education respect- 
ing their own duties and powers evinced by local 
authorities, especially in small places, and to the 
timidity in venturing to undertake financial opera- 
tions and speculations dependent on the security of 
the rates.” Seeing that the Bristol tramways were 
once in the hands of the corporation, and that after 
relinquishing them they seek to fetter the action of 
the company with hard conditions, Mr. Preece’s dis- 
sertation cannot be altogether pleasant reading to 
the committee. 

Next Mr. Preece considers the various means of 
traction on tramways, and pronounces very strongly 
in favour of the trolley, except where the streets 
are narrow and the traffic congested. In such 
places, he says, there is no difficulty in resorting to 
an underground conduit, and no objection, but 
that of expense; to its adoption. He quotes Leeds 
asa town where a combined system of this kind ‘is 
to be tried, in ignorance apparently of the fact that 
the idea has been abandoned there, and the trolley 
is to be used in ‘all'streets. The Leeds tramways 
are to be worked by the corporation, and no doubt 
ful experiments are likely to be tried. ° 





All this is, more or less; by the way. The’ point 
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which the committee desired to see emphasised was 
that they could supply electric energy to the tram- 
way more cheaply than the company could. If 
they can uphold that contention they will pro- 
bably gain all they desire, but we doubt if they will 
obtain much assistance from this report, unless 
Mr. Preece’s opinion, apart from his arguments, will 
aid them. We remember that in a discussion on 
one of Mr. Crompton’s papers, a speaker said he 
had already heard of a dozen ‘‘ load factors,” and 
that the paper contained a thirteenth. The report 
before us, however, adds another to the list, but 
whether it throws any light on the subject, we 
leave our readers to determine. It reads: ‘*The 
daily load factor is the percentage of hours of 
the 24 which the maximum load would be on to 
represent the actual load spread over the hours 
of working.” As a conundrum for Christmas 
evenings, this definition would afford much ground 
for intellectual exercise, but as a means for en- 
lightening the citizens of Bristol on an important 
matter in municipal policy, it leaves much to 
be desired. However, although somewhat dis- 
guised, it evidently is the load factor we are 
all familiar with, for the report proceeds, 
‘*the cheapness of the production of electrical 
energy is solely a question of the magnitude of 
the load factor. e want not only increase of 
demand, but growth of the period of supply.” 
Tha word ‘‘ solely” evidently came into this sen- 
tence by inadvertence, and is too obvious a mis- 
take to need criticism. The statement, as it stands, 
is the major premiss of a syllogism, of which 
the minor premiss is, ‘“‘ It is impossible to find 
a better means of doing this [i.c., increasing 
‘*the number of maximum hours ’”’] than by work- 
ing tramways, for tramways are fairly regular in 
their running from 7 a.m. to midnight.” The con- 
clusion is self-evident to Mr. Preece, as it always 
should be in the case of a syllogism. ‘‘It appears 
to me absurd to argue on the other side, for the 
corporation could supply the current as cheap as 
the company could i Hs it, and still make a 
profit, for it has the lighting business to relieve it 
of many of those fixed charges, modes of working, 
and items of expenditure which the Tramway Com- 
pany does not possess.” It was a pity, however, to 
confuse so charming an issue by such an involved 
sentence. 

It is a matter of deep astonishment to us that a 
debater of Mr. Preece’s skill should, after construct- 
ing an elaborate argument of this kind, have placed 
in the report the materials for his own refutation. 
He puts the load factor of a tramway power plant 
at 56 per cent. He does not give the load factor 
of the lighting station, but we shall do it more than 
justice if we assume it to be 15 percent. The com- 
bination of these two load factors, under practical 
conditions of working, must give a resultant load 
factor of less than 56 per cent., that is, the cost 
of the output must be greater per unit in a com- 
bined s‘ation than in a power station. 

We will suppose the Tramway Company has a 
station fully equipped and working alongside the 
corporation station. The tramway station works 
17 hours a day, and so nearly at full power that the 
load factor is 56 per cent., to take Mr. Preece’s 
figures. The lighting station works ata load factor 
of (say) 15 per cent., that is, 85 per cent. of its 
machinery is, on the average, always stationary. Now 
if the two concerns be amalgamated, what possible 
saving can be effected beyond the salary of one 
superintendent, and, perhaps, one foreman, a mere 
eg ? Evidently nothing. All the electric 
light machinery and boilers will be wanted from 
6 to 8 o’clock on a winter’s evening, for that is the 
period of maximum demand, and the power plant 
will be simultaneously at full swing, for all the 
trams will be on the road taking people home 
and bringing them into own to the theatres. If 
the accounts of the two voncerns be amated, 
the average cost per unit of output will be much 
less than it formerly was for the electric lighting 
current, and will be greater than it was for the 
power current. Peter the capitalist will be robbed 
to pay municipal Paul. 

t has been suggested, but not, we think, by Mr. 
Preece, that the electric lighting machinery at 
Bristol should be kept at work during the day charg- 
ing accumulators to drive the trams in the evening. 
If there is such virtue in accumulators, why were 
they not laid down as a part of the lighting plant 
at first? It only needs to describe the proposed 
scheme to dismiss it. The present dynamos produce 
alternating current at 2000 volts. This current 








would be used to drive synchronising alternators 
coupled direct to direct-current generators feeding 
the batteries. There would be thus four unneces- 
sary transformations of energy, each attended 
with a loss. Such a method is economically 
impossible. The fact is, there is very little 
similarity of operation between electric supply for 
lighting purposes, as carried on at Bristol, and 
that for tramway traction. The former requires alter- 
nating current of 2000 volts, and the latter direct 
current of 500 volts, and each must have indepen- 
dent generators, engines, mains, and switchboards. 
The lighting plant needs constant supervision 
to keep the pressure within the limits of the Act of 
Parliament, and is attended with no little danger to 
life. The tramway installation is a far less delicate 
affair, since momentary fluctuations of pressure are 
of no importance, and, indeed, cannot be avoided. 
It can be worked under less expensive superinten- 
dence, and has the advantage of being entirely shut 
down for seven hours each night. The demands 
upon it, due to holidays and fétes, can be accu- 
rately foreseen and provided for, and there is no 
need to keep boilers under steam to provide for 
sudden fogs in winter and thunderstorms in 
summer. It can be run at a minimum of ex- 
pense, and to suggest that this can be reduced by 
adding to it an irregularly working lighting plant 
is illogical, The one plant cannot be relied upon 
to help the other, in times of difficulty, for it often 
happens that both are pressed at the same period. 

A tramway in partnership with an electric supply 
concern would be like the pantaloon in a panto- 
mime. It would have to bear the brunt of every 
difficulty. The lights must be kept going at full 
pressure whatever happens, since the law provides 
penalties for breach of supply. But there is no 
minimum speed set down for tramcars, and 
hence the manager of the station would have no 
compunction in diverting the steam to his lighting 
engines, thus robbing those in the power plant. The 
Bristol Company propose to lay down 4000 horse- 
power against the 2000 horse-power in the present 
municipal plant, and hence they should be the pre- 
dominant partner. They would, however, be ina 
subordinate position, underthecontrol of the smaller 
undertaking. It is no wonder that they definitely 
announce that if the corporation persist in their 
determination, as expressed in the report of the 
committee, they will abandon the idea of exten- 
sions. The citizens of Bristol will then lose all the 
advantages of improved means of locomotion which 
are offered to them, and will have the annoyance 
of ge that they are suffering solely from the 
— of the council. 

e Bristol Corporation oe to the fact that the 
same supply station serves both for lighting and for 
traction purposes in a few towns on the Continent. 
Exactly so; it is the recognised system in France 
that the municipality should bleed every public 
enterprise, and that the people should be taxed in 
this indirect fashion. Every theatre and music 
hall, every gas works and electric plant, every 
omnibus and tramway company has to hand a 

rtion of -its receipts over to the authorities, and 
in return it usually charges long prices and often 
gives a bad service. But that practice does not 
et obtain here, and we trust it never will. 
f a tramway company, after pulling up its 
old lines, and spending enormous sums in re- 
ag them, is to be liable to be called upon 
or further outlay at the end of five years, 
it must recoup itself by enhanced charges. The 
same is true if it be obliged to pay increased prices 
for its motive power. The eventual sufferer is the 
public, and no reasonable person can fail to see 
this. The people of Bristol cannot have their cake 
and eat it too. The trolley system is the only 
thing open to them now, other than horse traction, 
and if they cannot be content without every im- 
provement that is brought out they must pay, either 
in cash, or by losing the advantages that are offered 
to them. They may rely upon it that the Tram- 
way Company are far better able to manage 
such a business than is the council, and that 
they will not consent to have their profits filched 
away under the guise of being supplied with cheap 
current. What the working man of Bristol wants 
is to be carried between his work and his home for 
& penny, and not to have the rates relieved of an 
infinitesimal sum .which will find its way into his 
landlord’s pocket. If he is wise he will make his 
voice h in this matter, for cheap carriage is to 
him of vastly more importance than the success of 
the electric lighting committee. 








THE SMITHFIELD OLUB SHOW. 


Ir civil engineering has been correctly defined as 
the direction of the powers of nature for the use 
and convenience of man, many of the exhibitors 
of live stock’ at the annual Show of the Smithfield 
Club might with justice claim to be also amongst 
the exponents of the engineer’s art. As much know- 
ledge and ingenuity has been expended in produc- 
ing and perfecting the many different varieties of 
domestic animals exhibited at the Agricultural Hall 
as in the triumphs of mechanical engineering by 
which they are there surrounded. Uafortansiels 
the interest in the latter class of exhibit is dimi- 
nished by the very perfection that has been 
attained. A traction engine by one maker bears a 
close resemblance to that of his next-door neigh- 
bour. The knowledge requisite to turning out 
first-class work is no monopoly of any single 
firm, and the details and general arrangement of 
moat of the engines in question are the result of the 
labours and experience of many decades now 
forming the common possession of the profession. 
An exception to this remark is to be found in the 
portable oil engine, which has evidently not yet 
reached its final stage of development, but still 
bears many traces of its uncompleted evolution from 
the stationary type. 

With the Show which was opened last Monday 
at the Agricultural Hall, the Smithfield Club 
enters upon the hundredth year of its existence, 
and the well-filled stands in both the live stock 
and inanimate departments testify to the con- 
tinued absence of all symptoms of senile decay. 
In fact, the Hall looked particularly gay, the 
bucolic taste for gaudy colours being amply catered 
to by the different exhibitors, whose machines shone 
resplendent in blue and scarlet paint. - In some 
cases the art of the sign-painter had been drawn 
on, and the purely mechanical attractions of the im- 
plement enhanced by a gorgeous landscape from his 
talented brush. So far as we observed, this parti- 
cular form of enterprise was absent from indige- 
nous machines, being confined entirely to the im- 
ported article. 

Amongst the largest exhibitors are the firm of 
Ruston, Proctor, and Co., Limited, of Lincoln, 
who show traction, portable, vertical, and horizon- 
tal engines, and athrashing machine. A peculiarity 
about the traction engine is the adoption of a 
shifting eccentric for reversing the engine in place 
of the ordinary link motion. The gear is neatly 
and compactly arranged, and is very easily 
handled. Previous attempts to do away with the 
time-honoured link motion have not aes very 
successful, but with the knowledge, appliances, and 
methods available nowadays, there is little risk of 
failure from imperfect workmanship or design, to 
which much of the lack of success in the past 
must be attributed. An exhibit of a very similar 
character is to be found at the stand of Messrs. 
Ransomes, Sims, and Jefferies, Limited, Ipswich, 
who, in addition to a fine show of engines, have a 
large display’ of purely agricultural implements, 
such as ploughs, haymakers, haykickers, horse 
rakes, &c. Another Ipswich firm, Messrs. E. and 
R. Turner, are also well to the fore, the principal 
feature of their stand being a rank of corn grind- 
ing and crushing mills suitable for reducing every 
kind of grain. Messrs. Charles Burrell and Sons, 
Limited, show an 8 and a 6 nominal horse-power 
traction engine, the former of which can haul a 
load of 30 tons on an ordinary road, and indi- 
cate 60 horse-power when used for driving ma- 
chinery. 

Messrs. Robinson and Auden, Limited, of the 
Vale of White Horse Iron Works, Wantage, show a 
portable engine, but the — item of interest 
at their stand is a small high-speed vertical engine 
fitted with the patent shaft governor, which we 
illustrated and described in our issue of October 9. 
The principal uliarity of this governor 18, it will 
be remembered, the entire absence of moving joints, 
which are replaced by mechanical equivalents in the 
shape of flexible springs. The substitution has 
much to recommend it, as under unfavourable con- 
ditions the wear and tear of the joints in this 
class of governor have been enormous. Another 
feature of the governor is the speeder arrangement, 
by means of which the normal speed can be varied 
or adjusted whilst the engine is running. _ Some 
recent small alterations have been made in the 
details of this governor, by means of which its 
working range of speed -has been still further 
augmented. Other vertical engines shown at the 
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same stand have a neatly arranged governor of the 
throttling type. 

The exhibit of Messrs. Marshall, Sons, and Co , 
Limited, of Gainsborough, always repays attention, 
and this year includes two highly-finished horizon- 
tal engines. Of these one has a single cylinder, 
and is fitted with Proell expansion gear and ad- 
mission valves, whilst Corliss valves are used for 
the exhaust. The cylinder is 9 in. in diameter by 
24 in. stroke, and the engine will develop from 40 
to 50 horse-power when supplied with steam at an 
initial pressure of 1001b. per square inch. The 
other engine is of the compound type, and is 
mounted on a steel girder frame. It is designed 
for a working pressure of 140 lb, and is fitted with 
Hartnell’s automatic expansion gear controlled by 
the governor. Another object of interest at this 
stand is a 6 nominal horse-power compound trac- 
tion engine, which is stated to be very economical 
in working. In the opposite corner of the Hall is the 
stand of Messrs. John Fowler and Co., Limited, of 
Leeds, who, in addition to a showman’s traction en- 
gine, looking little affected by over a year’s hard work 
on the roads, show one of the six furrow turn-round 
ploughs to which the German Royal Agricultural 
Society awarded the highest and only first prize 
given for inventions in 1894. In these days, when 
so many high hopes have been based on the proposed 
laying down of light railways, special interest is to 
be attached to the complete exhibit of models of such 
light lines and rolling stock shown at this stand. 
The main interest in the stand close by, of Messrs. 
Clayton and Shuttleworth, of Lincoln, centres in the 
oil engines there exhibited. These are three in 
number, and include one portable and two fixed 
engines. The former, as in all others of the class 
exhibited in the Hall, is fitted with an ordinary 
centrifugal governor instead of with the simple pen- 
dulum type so generally used on stationary explosion 
engines. The design shows a decided progress to- 
wards finality. The wheel base has been extended, 
and the water tank placed in a less painfully con- 
spicuous position than in many former arrange- 
ments of this type of engine. Both changes have had 
the effect of increasing the stability of the machine 
on rough ground. Messrs. R. Hornsby and Sons, 
Limited, of Grantham, have at their stand specimens 
of 54 and 124 brake horse-power oil engines, in addi- 
tion to a 6 horse-power steam traction engine, and an 
8 horse-power portable steam engine. The oil en- 
gines are made under the Hornsby-Akroyd patents, 
and the larger of the two shown is of the portable 
type. A still further advance has been made by this 
firm in the shape of the oil traction engine and the 
oil locomotive for light railway work illustrated on 
page 496 ante. Neither of these interesting develop- 
ments was, however, on view at the Hall. Another 
exhibitor of a portable oil engine was found in the 
firm of Messrs. J. and F. Howard, Bedford, who 
had an 8 horse-power engine of this type at their 
stand, as well as a 4 horse-power and a 23 horse- 
power fixed engine. At the same stand was shown 
a steel-framed perpetual straw trusser, which 
greatly reduces the amount of labour usually re- 
quired for this class of work, whilst a light 
railway, which can be laid without the use of 
either bolts or rivets, also exhibited, should prove 
of value to such large farmers and landowners 
who can afford to face the initial outlay required 
for sucha plant. Fixed oil engines were shown by 
Messrs. Crossley Brothers, of Manchester, of 1 and 
10 horse-power nominal respectively. A 7 horse- 
power portable oil engine, giving 11 horse-power 
on the brake, is also exhibited, and is fitted with a 
simple form of friction clutch, by means of which 
the belt pulley can be cast loose from the crank- 
shaft when desired. The largest oil engine at the 
Show is one giving 40 horse-power on the brake, and 
shown by the Trusty Engine Works, Cheltenham. 
This has a cylinder 14 in. in diameter by 26 in. 
stroke, and weighs about 5 tons. It is, of course, 
of the stationary type, as is another engine of 14 
horse-power shown at the same stand. The cost of 
running the first-mentioned motor is stated not to 
exceed 1s. 6d. per horse-power hour, which under 
many conditions will compare favourably with 
steam, 

The only engine shown in motion at the Show is to 
be found at the stand of Messrs. Tangyes, Limited, 
of Birmingham. This is located in the entrance hall, 
as, out of consideration for the nerves of the highly- 
bred pedigree stock which occupy the centre of the 
main building, machinery in motion is strictly 
“sppenagee:= there. The engine referred to is worked 

Y gas, and will give ? horse-power on the brake. 


It was shown driving by belting a 3 in. by 6 in. 
double-acting pump. A 10 horse-power petroleum 
engine was on view at the same stand. 

Close by, Messrs. Pfeil and Co., of St. John- 
street, Clerkenwell, have a fine display of American 
machine tools, amongst which we noted a turret 
lathe fitted with a special device, by means of 
which the bar can be put through the hollow 
spindle without stopping the machine. A simple 
movement of a lever opens the chuck, allowing the 
rod to be pushed forward against a stop in the 
turret. Returning the lever to its previous posi- 
tion causes the jaws to close tightly on the stock, 
which can then be.cut in the usual way. The 
turret is automatically revolved when drawn away 
from the work, bringing a second tool into posi- 
tion. A separate cutting-off tool is provided. A 
heavier turret lathe without the feeding device was 
also on view. This had a 2}-in. hole through the 
spindle, and was back-geared, the speed cone being 
connected to its spindle by means of a friction 
clutch. A very simple and ingenious machine for 
light tapping work occupied another corner of the 
stand. On pressing the spindle carrying the tap 
against the work, the latter was threaded, whilst 
pulling the spindle away the direction of its rota- 
tion was reversed, causing it to be rapidly screwed 
out of the work. Amongst many other machines 
we have only space to note a drilling machine, 
back-geared and fitted with an automatic feed and 
stop motion. The lower headstock carrying the 
spindle moves with the latter, an arrangement 
which is claimed to give great rigidity to the drill. 
All parts are balanced, whilst a quick return hand 
motion is fitted for raising the tool from its work. 





BRIDGE PRAOTIOE. 

THE importance of the proposition which we set 
forth in our article published under the above head- 
ing on November 20, warrants a revurn to the sub- 
ject, as our deductions were at first questioned by 
our correspondent ‘‘W. H. T.” The principle 
we enunciated was as follows: The ranye of stress 
in a statically indeterminate structure can always 
be accwrately calculated, and is wnaffected by any 
reasonable amount of settlement or similar deforma- 
tion tending to alter the dead load stresses. Now it 
is obvious that the range of stress depends only 
on the live load, and hence the above proposition 
is equivalent to the statement that the live load 
stresses on a girder are unaffected by settlement, 
and can be calculated, whilst it may be impossible 
to do this accurately with the dead load stresses, 
which may be altered through an enormous range 
by a moderate amount of settlement. Many will 
suspect a paradox here, for it may be asked, how is 
the girder to know which is live load and which is 
dead load stress? Nevertheless the cts swine is 
capable of strict mathematical proof, and depends, 
as a mathematician would say, on the linearity of 
the equations of stress. A general proof would 
be tedious, and be interesting to but few readers, 
but it may suffice if we establish the statement for 
the case of a uniform continuous beam resting on 
one central and two end supports. Itcan beshown 
that whatever the settlement the reaction at the 


central pier P = $ 


the load per foot run, / the total length of beam, A 
the settlement at the central pier, plus, or minus, 
whilst E and I have their usual significations. It 
is obvious from the above that if we increase w by 
an amount p representing the live load, the increase 
in the reaction at the central pier will be simply 


x p |, or precisely the same as if no settlement 


had occurred, and consequently the live load 
stresses on each bar will be equally unaffected. 
The same result can be shown in the case of more 
complicated structures. In all cases the total stress 
on any bar depends upon the algebraic sum of a 
quantity dependent on the amount of settlement 
only, and independent of the load, and of another 
quantity dependent on the load only, and indepen- 
dent of the settlement, and which can therefore be 
calculated by the theory of elasticity on the assump- 
tion that no settlement has occurred. The range of 
stress depends only on this latter quantity, and can, 
accordingly, be always evaluated. By Wohler’s re- 
searches it has been established that the safety of 
a structure depends mainly on this range of stress 
and not on the maximum total stress; it is thus 





possible to proportion this class of structure on a 
rational basis. 


One caution must be added, Cases may arise in 
which the settlement is so great that the beam is 
unable to follow it under dead load only, and thus 
stands clear of one of its supports. In that case 
the live load stresses would be seriously affected by 
the settlement, but instances of this are not to be 
expected in good practice. 

ith regard to a minor matter, we have appa- 
rently failed to make our meaning quite clear. Our 
correspondent objects that the beam bent cold to 
a 7-in, versed sine will be under different conditions 
to one which has been bent to this extent by the 
settlement of a central pier. This is quite correct, 
because if the dead load were removed in the latter 
case the beam would spring back wholly or par- 
tially, but this fact only reinforces the strength of 
our argument, since to bend the beam so as to have 
a permanent set of 7 in., it must have been much 
more severely strained than when a deflection of 
this amount is caused by settlement only. If it is 
safe to carry its load after this greater strain, how 
much the safer it must be under a lesser one ? 

The observations of our correspondent showing 
deflections of less than the calculated amount in 
old bridges are of great interest, but it is difficult to 
draw deductions from them in the absence of know- 
ledge of the original deformation when new. In 
a paper contributed to the Paris Académie des 
Sciences in 1892, Mr. Rabut noted many cases of 
riveted girders in which the deflection was less than 
that indicated by the ordinary theory, all connec- 
tions between members being taken as hinged. 
The discrepancy he attributed to the rigidity of the 
joints, which tended to stiffen the girder, and it is 
possible that some action of this nature is re- 
sponsible for the facts observed by our corre- 
spondent, 





LONDON TRAMWAYS. 

Tue London County Council, at last Tuesday's 
meeting, arrived at a decision regarding the tramway 
system in the northern part of the metropolis, and 
although it is generally upon the right lines, there 
is room for doubt as to whether it may not delay 
the desired adoption of mechanical traction. The 
multiplicity of reports and the protracted debate 
have somewhat confused the issue. It may be re- 
membered that some months ago a syndicate offered 
to lease all the London tramways, with the view 
of working them by electric traction, on terms 
most favourable to the County Council, provided 
that body would purchase them at once. But diffi- 
culties were invented, and in the interval the North 
Metropolitan and the County of London Companies 
offered a combined scheme of sale and lease, and it 
is this which the Council has accepted. Already 
4% miles of the line belonging to the companies had 
been purchased by the Council under the 1870 Act, 
the price, according to what is known as the 
‘* Bramwell award,” then confirmed by the House 
of Lords, being 64,540/., but legal expenses in- 
creased the cost to 101,798). The award was ut 
the rate of about 15,000/. per mile ; but now, with 
the spirit of compromise abroad, the companies are 
willing to sell their double lines at 10,0001. a mile, 
and the single lines at 5000. The total price is 
437,0001., plus the amount to be paid for the free- 
hold dépéts and stables as fixed by arbitration. 
The total liability involved by the County Council 
is 650,000/., and they have the benefit of realising 
at once the advantages of ownership, and that on 
easy terms, of property which could only be ac- 
quired later and in small lots. The company, of 
course, have the gain of a longer lease, one of 14 
years now being granted, so that they can with the 
greater number of years’ profits more adequately 
realise their capital. There is thus mutual gain ; 
but the dominant factor should be the advantage 
of the public, which need not be a term synonymous 
with the London County Council taxpayer. 

The lease to be granted has been arranged in its 
general terms, but nothing has yet been done as 
to the arrangement or improvement of traffic. In 
addition to 5 per cent. on the amount paid for 
dépéts, &c., and 6 per cent. on the leasehold, 
with the ground and other rents, the company 
pay as rent for the lines 45,000/., and as the 
total paid by the Council for the lines was 540,000/., 
this is equal to 8} per cent; but in the event 
of an increase in the gross receipts over the 
total of last year, the Council get 10 per cent. 
of the increase, with a minimum increment each 





year of 7501. Thus in the 14 years it is anticipated 
that 903,6301. will be paid to the Council, while at 
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the same time 175,0001. is to be spent on the line for 
renewals by the company. Of the total income the 
Council anticipate to save 463,9071. for the relief of 
the rates, 251,869]. of the remainder going for in- 
terest and 187,8541. for the reduction of debt, which 
latter is surely an inadequate proportion in view 
of the necessity of early reconstruction for mecha- 
nical traction. It is true that should this change 
be made then 90 per cent., not 10 per cent., of the 
increase on the 1895 gross receipts must be handed 
over to the Council, but this gain, sanguinely esti- 
mated by one of the members at 850,000/. a year, 
is ear-marked for the relief of the rates. 

One important gain in the decision is that the 
Council have by a majority departed from the 
idea of working the tramways themselves ; we have 
so often urged the desirability of such corporate 
bodies leaving to others what may be best 
done by others, that we need not further 
commend the decision. The tramway system 
should be consolidated, and certainly mechanical 
traction is a necessity of the times; but it were 
well that private enterprise and the encouragement 
which direct financial reward gives, should be 
utilised in this great change. So far as unification 
goes, the new lease of the North Metropolitan Com- 

any is commendable ; it brings the 65 miles of 
i north of the river under one control ; but we 
would greatly have preferred some decided indica- 
tion of the adoption of mechanical traction. The 
committee have arranged with the company that 
if during the continuance of the lease the Council 
should consider it desirable that some form of 
electrical or other mechanical traction should be 
adopted, the leasing company will be prepared 
either to carry out the necessary works on terms 
to be arranged with the Council, or, should the 
Council itself execute the works, to pay a fixed rent 
and a share of the extra profits which may be 
derived from the use of such traction. This is so 
far well; but it does not go far enough. Much 
was said in the long-protracted debate about the 
conditions of London differing from those which 
obtain in other cities where electric traction has 
been adopted with success ; and of irquiry being 
made. The day of investigation is long past; 
electric and other methods of traction are now 
beyond the experimental stage. Metropolitan con- 
ditions in some respects may be extraordinary, 
but so far as tramway facilities are concerned, the 
metropolis is made up largely of an aggregation 
of separate communities, each calling for its own 
facilities. There is no need why Hammersmith 
ehould be required to adopt the same system as 
is suitable for Brixton or Whitechapel. The solu- 
tion in Bristol, for instance, may suit the con- 
ditions in Hampstead, and so with other dis- 
tricts, so that one can only recognise in in- 
quiry at this time of day another word for delay. 
The new lease would have been much more pre- 
ferable if it had contained the condition that a 
satisfactory form of mechanical traction should be 
introduced within a given period, the ratio of in- 
crement in gross receipts payable to the County 
Council being lessened to meet the condition, and 
the surrender value of the new plant appraised by 
a valuer. 





THE WEATHER OF NOVEMBER, 1896. 

AN investigation of the monthly summaries of 
the weather which have been published in Enct- 
NFERING during the 15 years 1881-95 leads to 
some generalisations which are serviceable for the 
purpose of comparing the weather characteristics 
of the same month in different years, and to bring 
into evidence the vicissitudes of the climate of the 
British Islands. November, proverbially a gloomy 
month, with shortening days and lengthening 
nights, depends less upon sunshine than upon the 
direction of the winds for its temperature, and 
presents in consequence znomalous relations be- 
tween the elements of weather to what are found to 
rule in brighter seasons. November was 

Mildest in 1894, with largest rainfall, most sun- 
shine, resultant of the winds S. W. 

Coldest in 1882, with large rainfall on greatest 
number of rainy days, least atmospherical pressure, 
most sunshine, wind W. by N. 

Wettest in 1894 (as above) ; 1882 was very wet, 
as was also 1890 with similar weather (see above). 

Driest in 1889, warm, greatest pressure, wind 
W.S.W.,; also in 1893 with low temperature, most 
sunshine, greatest pressure, wind N.W. by N. 

Greatest Pressure in 1889 (as above). 





Least Pressure in 1882 (as above). 

Most Sunshine, 25 per cent. of possible duration 
in 1882 (as above); in 1883 with nearly similar 
weather, wind W.S.W.; in 1893 and 1894 (see 
above). 

Least Sunshine in 1888, 14 per cent., warm, 
moderate rainfall, low pressure, wind S.W. 

1896 has had nearly as much sunshine as any 
other November of this series, the least rainfall, 
the fewest rainy days, great atmospherical pressure, 
and rather mild weather. The mean pressure and 
temperature of the atmosphere at extreme positions 
of the British Islands, to which the Isle of Man is 
central, were as follows : 














Mean . 
Mean Difference Difference 
Positions. | pregsure. | trom Normal. — from Normal. 
in, in. deg. deg. 
North 29.99 above 0.22 46 above 4 
South 30.15 » 0.21 47 pil 
Weat 30.12 o» 0.24 47 above 2 
East 30.18 »» 0.26 42 below 2 
Central 30.14 »» 0.26 45 above 1 


The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 














Difference 
Places. Rainy Days. Amount. from Normal. 
in. in. 
Sumburgh .. oe 25 3.08 1.06 lees 
Scilly .. - i 13 0.97 288 ,, 
Valentia 14 1,92 8.71 
Yarmouth .. 12 1.59 1.83 ,, 


The general daily directions of the winds over these 
islands were chiefly northerly 1st to 3rd, 7th to 10th, 
15th to 17th; variable 4th to 6th, south-westerly 
1lth to 14th, 18th to 24th ; east - south - easterly 
25th to 31st, and indicate a feeble resultant from 
W.S.W. The highest temperature, 56 deg., was 
reported at Aberdeen on the 11th; the lowest, 
19 deg., at Llandovery on the 7th. The mean 
temperature of the air in the shade, at 8 a.m. 
Greenwich time, for the entire area of the British 
Islands, at sea level, was on the Ist 44 deg., 4th 
40 deg., 6th 44 deg., 9th 39.5 deg., llth 48 deg, 
19th 42 5 deg., 22nd 48 deg., 30th 36.5 deg. The 
effect of terrestrial radiation through cloudless 
skies at inland stations has now brought 
about surprising contrasts of temperature in the 
8 aM. obzervations: on the 4th, while Scilly 
had 46 deg., Oxford had 28 deg., and Lough- 
borough only 26 deg.; 5th, Scilly 47 deg., 
Paraonstown and Loughborough 29 deg ; 6th, 
Stornoway and Scilly 49 deg., Cambridge 27 deg., 
Parsonstown and Loughborough 24 deg.; 7th, 
Valentia 51 deg., Yarmouth 29 deg. ; 10th, Aber- 
deen 50 deg., Dungeness 30 deg. ; 19th, Valentia 
50 deg., Loughborough 30 deg. ; 30th, Valentia 
47 deg., Oxford and Cambridge 23 deg. At 8 a.m, 
7th, 1.15 in. of rain was measured at Stornoway, 
23rd 1 in., 24th 1.05 in., at same place. The 
least atmosqherical pressure, 29 in., occurred on 
the 15th ; the greatest, 30.7 in., on the 25th. The 
weather notations indicate overcast days to have 
ranged between 19 in the west and 9 in the south ; 
clear days between 6 in the central and 2in the north 
district ; mist between 7 in the central and 1 in the 
north ; fog was reported on 3in the east. Aberdeen 
had 50 hours of sunshine, Parsonstown 80, London 
18 (the latter seemingly erroneous). The wind 
system was anticyclonic on the 4th, barometer at 
the centre 30.4, in the Irish Sea, and next morning 
was over north England 30.6 ; another anticyclonic 
on the 9th west of Ireland 30.4, travelled to mid- 
channel by next morning. A cyclonicstorm ranged 
about the northern portion of these islands between 
the 13th and 14th. During the last week a large 
supply of air came in from the eastward over Scot- 
land, shifted centrally to 63 deg. N., 2 deg. E., 
then came southward towards Belgium. The dry 
bracing air, bright sunshine by day, clear starry 
nights, heavy morning frosts, few days of strong 
winds, have rendered the month very favourable for 
work on the land. During the four weeks ending 
the 28th, the duration of bright suushine, estimated 
in percentage of its possible amount, was for the 
United Kingdom 23, south-west England 32, south 
England and south Ireland 30, Channel Isles 29, 
east England 28, central England 25, north Ireland 
24, north-east England 22, west Scotland 19, north- 
west England 18, east Scotland 16, north Scot- 
land 9. 

The death rate in the metropolitan district was 
20 per 1000 per annum. 





NOTES. 
Deep anp Dirricutt Founpations. 

An interesting paper on ‘Deep and Difficult 
Foundations” was lately read by Mr. George E. R. 
Thomas before the Western Society of Engineers 
(Chicago). In this paper an account is given of 
putting down a shaft at the Chapin Mines, Iron 
Mountain, Michigan, U.S.A., by the freezing 
method. This is the only instance in America of a 
shaft being lowered by the Poetsch system, although 
in Europe the system has been applied in several 
cases. In the words of the author, ‘‘we can defy 
the flowing quicksand, water-bearing materials, or 
even water, and hold it absolutely rigid until such 
time as we have completed our work.” Ten-inch 
pipes were in this case lowered to the depth of 
104 ft., so as to form a circle proportionate to the 
size of the shaft, by using a jet of water under 
high pressure on the inside of the pipe. The lower 
end of each pipe was toothed with steel, like a 
trepanning instrument, and the upper end attached 
to a toothed wheel into which two pinions were 
geared and driven by a steam engine. When these 
pipes were in position, a smaller pipe, 8 in. in dia- 
meter, was placed within the larger pipe, which 
was then withdrawn, and again another pipe, 
14 in. in diameter, open at the bottom, was 
placed inside the 8-in. pipe for introducing the 
circulating freezing fluid, chloride of calcium in 
solution at a temperature of — 35 Cent. or 
—31 Fahr. This fluid was cooled by means 
of a Linde refrigerator in which anhydrous am- 
monia was employed, and was then forced by a 
circulating pump into the 1}-in. pipe, out of which 
it flowed into the 8-in. pipe, whence it rose to the 
cooling tank.. Fifteen thousand gallons of this 
fluid were circulated through the entire system 
every 33 minutes, the flow being directed into the 
standpipes by a system of valves. When the 
portion of the ground between the pipes had 
become frozen together into a solid mass, it took 
the form of a cone, owing to the fact that the 
fluid on emerging from the 1}-in. pipe was of a 
lower temperature than it was at the surface of the 
ground, and after it had doneits work. Quickeand 
when frozen in this manner is temporarily converted 
into a kind of sandstone, and requires heavy 
charges of dynamite to break it up. When the 
work was completed the ground took several weeks 
to thaw and to return to its normal temperature. 
The author is confident that this system will prove 
to be the method of the future, and that it has 
only to be widely known to be universally employed 
in water-bearing districts and in localities abound- 
ing in quicksand. 


DutcH Navy ProeRaMME. 

The Dutch Government has published a pro- 
gramme of reorganisation of the navy. According 
to this programme 12 protected cruisers will be built 
of the same-type as the three cruisers now building, 
except that the armour shields for the guns of 
15 and 12 centimetres will be made 150 millimetres 
(6 in.) thick and those of the 7.5 centimetre guns 
will be made 75 millimetres (3 in.) thick. The speed 
of these cruisers is to be 23 knots, the same as the 
speed of the Holland, Friesland, and Zeeland now 
building. Six armoured vessels are also proposed 
of the same type as the Kortenaer, the Evertser, 
and the Piet Hein, which went into commission 
at the end of last year and in the beginning 
of this year. Some modifications will be made, 
however, in the armament, viz., instead of 
three guns of 21 centimetres, 32 calibres, there 
will be two guns of 24 centimetres and 40 calibres, 
each of them in a barbette tower; two quick- 
firing guns of 15 centimetres will be replaced by 
four quick-firing guns of 12 centimetres, protected 
by closed shields of 5-centimetre steel. Their dis- 
placement will be 3936 tons with 17 ft. 6 in. draught. 
The engines, of 5300 indicated horse-power, are to 
give a speed of at least 16 knots. The 12 cruisers 
are destined for the colonies, together with the 
three cruisers building. The six armoured steamers 
and the three that lately went into commission, 
are intended for the defence of the country. For 
coast defence, three monitors, type A (larger type, 
about the same type as the Reinier Claessen), and 
three monitors, type B (smaller type) are proposed, 
together with 15 gunboats, 15 torpedo-boats, type 
A (30 knots), six torpedo-boats, type B (23 knots), 
and 10 torpedo-boats, type C (18 to 20 knots). For 
protection of the fishermen three schooners are pro- 
posed. The monitors, type A, will have a displace- 
ment of 1500 tons, a protectivedeck of 50 millimetres 
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(2 in.) thick, 200 millimetres (8-in. armour, two 

uns of 21 centimetres 40 calibres long, in two bar- 
bette towers, four quick-firing guns of 7.5 centi- 
metres, protected by 25-centimetre (10-in.) shields, 
four quick-firing guns of 3.7 centimetres. The 
engines are to develop 700 indicated horse-power. 
Speed to be at least 94 knots. Bunker capacity 60 
tons. Draught 10 ft. 4in, The monitors, type B, 
to have a displacement of 1406 tons, a protective 
deck of 50 millimetres (2 in.) thick, armed with one 
gun of 21 centimetres (40 calibres long), in a bar- 
bette forward, 200 millimetres (8-in.) armour, 150- 
millimetre (6-in.) shields, one quick-firing gun 
12 centimetres (40 calibres long) aft, with a closed 
shield of 50 millimetres (2 in.) thickness ; four 
quick-firing guns of 7 5 centimetres, with shields 
of 25 millimetres (1 in.) ; four quick-firing guns of 
3.7 centimetres ; 680 indicated horse-power, 93 knots 
speed, 60 tons bunker capacity, draught 9 ft. 8 in., 
The gunboats to have a displacement of 475 tons, 
with a protective deck of 25 millimetres thickness, 
four quick-firing guns of 7.5 millimetres, protected 
by shields of 25 centimetres, four quick-firing guns 
of 3.7 centimetres, 550 indicated horse-power, 
11} knots speed, 23 tons bunker capacity, draught 
not to exceed 8 ft. 4in. Torpedo-boats, type A, 
displacement 130 tons, two quick-firing guns of 
3.7 centimetres, two torpedo tubes, 15 tons bunker 
capacity, and 30 knots speed. Torpedo-boats type 
B to be the same as the Dutch torpedo-boats named 
with the letters from A to N. Torpedo-boats 
type C to be of the type as the Dutch torpedo-boats 
designated by figures from III. to XXII. The 
naval estimate for the building of those cruisers is 
80,535,000 guilders, or, say 6,750,000/. The Dutch 
fleet is manned by 715 officers and about 10,000 
non-commissioned officers and men, in addition to 
the Government Navy in India. 

Guilders. 

Estimated cost of each cruiser ... 2,925,000 

armoured vessel... 3 


” ” ” 


” me , Monitor, Type A 1,520,000 
” ” ” ” Type B 1,280,000 
” ” sy gunboat ... .. 850,000 
” 9 ” torpedo-boat, 
Type A 460,000 
” ” ” ” TypeB 170,000 
” ” ” Type Cc 60,000 
schooner «. 475,000 


ASTRONOMICAL CLOCKS. 

Two very interesting communications on the 
regularity of motion of astronomical clocks have 
been brought before the French Academy during 
the past summer. The one (Comptes Rendus, 
vol. 122, page 646), by the great astronomer 
Tisserand, the chief of the Paris Observatory, who 
suddenly expired on October 20, when but 51 years 
of age, concerns the clocks of that observatory. 
The motion of clocks depends upon the clockwork, 
and further upon temperature and atmospheric 
pressure. To obviate the latter influences, a magni- 
ticent clock, made by Winnerl, was fixed in a her- 
metically closed case 27 metres (88 ft.) below the 
surface, as had at first been proposed by Faye in 
1847. The temperature at that depth does not vary 
by more than 0.02 deg. Cent. throughout the year. 
It was also thought that this clock, which electrically 
synchronised all the clocks of the observatory, was 
perfectly cut off from the outer air. But meridian 
observations of several stars, extending over 143 
days of the years 1894-95, convinced Tisserand that 
the barometric variations influenced the clock by 
the amount {0.019 + 0.0146 (w — 753)} second, w 


heing the height of the barometer in millimetres. 
It is noteworthy that the coefficient 0.0146 is the 
same which theoretically and experimentally has 
been found to express the resistance of the air. 
The extreme deviations from stellar time during the 
43 days were —20.0,+0.29 sec. If one relied upon 
the case being hermetically sealed, errors amount- 
lng to a little more than one second might arise. 
Taat variations of the barometric pressure affect 
the interior of the case, was afterwards established 
by direct experiment. The other communication, 
by Bigourdan (Comptes Rendus, vol. 122, page 513), 
broposes another remedy. Since it is impossible 
to obtain a perfect clockwork, and to disregard the 
barometer, he suggests that a regulating pendulum 
should be suspended in a vacuum. In a vacuum of 
10 millimetres a pendulum, starting with an ampli- 
tude of 60 or 80 minutes of arc, will oscillate at a 
constant rate for 24 hours, If the barometer 
should rise 2 or 3 millimetres, the pendulum would 
not vary by more than 0.01 second. If the tempe- 
rature should change by 0.1 deg. Cent., the corre- 
Sponding errur in a second pendulum made of 


brass would be 0.08 second. As the temperature 
can be maintained more constant, and as pendulums 
can be made of platinum or glass with a much 
smaller expansion coefficient, it should not be diffi- 
cult to limit the daily error to 0.02 second. For 
the comparison with the astronomical clocks, we 
should have the method of coincidences, which 
insures accuracy to within 0.003 second. 





COLLIERY SURFACE PLANT. 

At the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, December 8, Mr. John Wolfe 
Barry, C.B., F.R.S., the President, in the chair, two 
papers, dealing with the treatment of coal at the surface 
of the pits, were read. 

The first communication, on ‘Screening and Tipping 
Coal,” by Mr. James Rigg, embodied an account of the 
various forms of screening and tipping machinery em- 
ployed in recent practice. Greater importance was now 

laced upon the preservation of coal from damage in 
oading, screening, and in transit than formerly, on 
account of the keener competition in the supply of coal 
for domestic purposes. be rate of increase in the 
amount of coal raised in the United Kingdom for manu- 
—— purposes had greatly exceeded that for domestic 
use, 80 that the supply of coal per head of the population 
was now more than double its amount 33 years ago, 
while the population had barely increased 50 per cenb. 

The leading types of trams and corves, as influencing 
the methods of tipping, were illustrated and described. It 
was pointed out that end doors caused the weakened 
sides of trams so constructed to involve a permanent and 
continual expense for repairs, and, having regard to al 
questions to be considered, including accidents and occa- 
sional collisions, the ‘‘ box” tram, with timber sides and 
steel or iron floors, was advocated. 

Illustrations were shown of the various methods of 
tipping, also the method of delivering from open-ended 
corves without the adoption of a tip; and various forms 
of tipplers, oscillating as well as revolving both forwards 
and backwards, with and without the assistance or 
control of counterbalance weights and brakes, were de- 
scribed. Diagrams were likewise exhibited to prove that 
the fall of coal from side-tipped corves was greater than 
that from corves tipped endwise, and that the arrange- 
ments often made by colliery proprietors, at inconvenience 
and expense, to bring on the coal from the former direc- 
tion were consequently not productive of the economy 
believed to result. It was contended that the tipping of 
open-ended trams caused the largest and most valuable 
coal, forming the top of the load, to leave first, and sus- 
tain severe shock and breakage on the screen, and that it 
consequently was not protected by the lower coal. 

With a view to obviate the objections to these tipplers, 
the author had designed a tipping machine, which he 
showed in four positions of its oscillation. It was counter- 
balanced and under control of a brake, and the coal was 
received upon a plate at right angles to the floor of the 
corve or tub, and checked by a light balanced door. The 
fall, common in various degrees to all the other forms of 
tips, was thus entirely prevented. The application of 
this tipping machine for the loading of from end- 
door railway wagons of 4 ft, 8 in., as well as metre, gauge, 
was also illustrated, : 
for screening and separating coal, the revolving .or 
barrel screen was first described. Though effective in 
separating the sizes, and well adapted for use in con- 
junction with brick-making machinery, and for screening 
minerals which were not deteriorated by the process, it 
was so destructive to the coal as to be quite unsuitable 
to that intended for domestic use. In a lees degree 
vibrating riddles caused similar injury, and involved the 
expense of the power needful to drivethem. An illus- 
tration was also given of what was considered one of the 
best forms of picking belt, with screens, and loaded by 
revolving side tips ; and the auther contended that, inas- 
much as the travel of this belt was definite, and the 
quality of the coal, as regarded need for picking, varied 
widely, a much larger number of pickers must be em- 
ployed to secure the best results than was needful for the 
average work, and consequently unnecessary expense was 
incurred. . 

The sections of the leading types of screen bars were 
examined and the objections to those with round and 
particularly diamond-sha heads pointed out; it was 
shown that by setting light flat-topped steel bara in 
ranges of short lengths, alternating bars and spaces in 
each range, the slack was effectually entrapped in the 
upper end of the screen heen. without any other aid 
than the force of gravity. The pitch between these bars 
could also readily be changed to suit the varying demands 
in different seasons. Descriptions were also given of 
fixed screens, suitable for special purposes, and of a curved 
balanced screen worked under the control of a brake, and, 
for loads of 16 cwt. and upwards, under that of a cataract 
cylinder. The coal distributed itself over the lower end 
of this screen and could be readily sorted. Whether much 
or little labour was involved in this process, the number of 
pickers was small, because the operator had complete 
control over it, and on release of the brake or cataract its 
weight caused it to descend gently to the angle of de- 
livery, an automatic latch preventing the actual passage of 
the coal into the truck until the screen attained the correct 
angle of delivery to secure the minimum of fall at this 
point. ‘The most effectual and economical methods of 


tipping and screening or separating coal were those em- 

ploying the force of gravity only. ; : 
The second paper, by Mr. Thomas Gillott, M. Inst. C.H., 

was devoted to a description of ‘‘ The Surface-Plant at 





Kirkby Colliery.” The Kirkby pits, sunk to work about 


] | to allow gravitational shunting an 





10,000 acres of ‘‘top-hard” coal, were situated on the 
Nottingham and Mansfield line of the Midland Railway. 
The tubs in the pits were filled by hand, so the quantity 
of small coal sent to surface was only about 15 per cent. 
The nominal capacity of the tubs was 15 cwt., and they 
arrived at the bank in a two-decked cage simultaneously 
unloaded on two landings, one 7 ft. 4 in. above the other. 
Lines of 2 ft. 3 in. gauge were laid to allow the tubs to 
be weighed, tipped, and returned by the empty lines to 
the opposite ends of the c There were two tipplers 
upon each landing, on leaving which the coal descended 
a shoot having two —— screens, to remove & 
portion of the small coal, the large being delivered 
on to a travelling band, 3 ft. 3 in. wide and 280 ft. 
long, where it was freed from impurities by hand- 
picking. The wagons for picked coal ran alongside 
the band, which was 13 ft. 6 in. above the rail level, and 
were loaded at 13 shoots arranged along its length. The 
gradient of the railway was with the load, so the wagons 
were lowered without: motive power; and to provide for 
the accidental running away of a wagon the shoots were 
hinged to allow them to be swept clear by it. The residue 
from the travelling band was raised by an elevator to a 
cross belt where re | forther impurity was picked out. 
This belt was divided down the centre by a bar, so that 
all coal larger than a 2}-in. or 3-in, cube was separated 
into hard and soft. The divisions were maintained over 
the jigging screens, so that hard cobbles were delivered 
by one shoot, and soft cobbles by another, into the trucks, 
the nuts and small slack falling into hoppers with bottom 
doors. The screens made about 60 or 70 double vibra- 
tions per minute, and the eccentrics were seb opposite to 
one another so that no injurious vibrations were trans- 
mitted to the framework. 
The arrangements for the — traffic were such as 
sorting as far as pos: 
sible. The lines fell with a uniform gradient of 1 in 80 
from north to south. Empty wagons were received from 
the Midland Railway by a line diverging into six dead- 
end sidings, from which they could be selected and run 
into any of the six loading roads. The empty wagons 
were weighed, and an average gain of 2.83 cwt. per truck 
had, during June, 1895, been thus effected. The loaded 
wagons converged to the north weighing machine, whence 
they passed into storage sidings, the capacity of which 
amounted to 280 truckr, and then to the Midland or 
Great Northern Railway. ; 





BOILER EXPLOSION AT BIRSTALL. 

A FORMAL investigation has been conducted at the Town 
Hall, Bradford, by the Board of Trade, with regard to an 
explosion which occurred on September 19 at the stone 
qenety of Messrs. J. and G. W. Akeroyd, Geldard-road, 

irstall. The Commissioners were Mr. Howard Smith 
and Mr. Alexander Gray, consulting engineer. Mr. 
Gough conducted the proceedings for the Board of Trade. 

In his opening statement Mr. Gough said that the 
boiler, which was used in connection with a steam crane 
for hoisting stone, was of the ordinary vertical class. It 
was made by Messrs. Holdsworth, of Bradford, in 1872 for 
Messrs. Booth, a well-known firm of crane-makers in the 
district. It was intended tobe worked at a pressure of 
60 lb. per square inch, and stood a test by hydraulic 
pressure of 120 lb. before leaving Messrs. Holdsworth’s 
works. The boiler was supplied by Messrs. Booth to 
Messrs, Scott, of Queensbury, a firm which had since dis- 
solved. In 1883 Mr. Spencer Parkinson, a quarry-owner 
in the locality, purchased the boiler from Messrs. Scott, 
and during the time it was in his possession it was worked 
at @ pressure varying from 50 to 60 1b. In March, 1895, 
Mr. David Midgley, a boilermaker, of Elland, was called 
in to examine the boiler. He pointed out certain serious 
defects, and recommended that it should be replaced at 
the earliest opportunity, and that in the meantime it 
should not be worked at a higher pressure than 60 Ib. 
No action appeared to have been taken to conform with 
the suggestions made in the report ; but in March, 1896, 
Mr. Midgley was again called in. In making out his 
report he did not, however, call Mr. Parkinson’s attention 
to his previous recommendation as to the boiler being 
thrown out of use. Mr. Parkinson obtained a new boiler 
in August last, and handed over the old one, in part pay- 
ment of the account, to a Mr. Smith, and the boiler then 
found its way to Messrs. Akeroyd’s quarry, where it was 
fixed up and re-examined by Mr. Simeon Copley, engi- 
neer, of Rodley. No calculation appeared to have been 
made as to its strength, but the conclusion was arrived at 
by Mr. Copley that it could safely be worked at a pres- 
sure of 40 lb. per square inch. On Saturday, Septem- 
ber 19, the boiler was put to work. and the safety valve 
was adjusted so as to blow off at 40 1b. The workpeople 
left the quarry at noon on the day named, and during 
the afternoon one of Mr. Akeroyd’s apprentices went to 
the quarry to see the boiler. He fotind the steam blowing 
off, and the gauge registering a pressure of 1001b. Im- 
mediately afterwards the boiler burst, the force of the ex- 
plosion carrying a portion of it into an adjoining field and 
scalding the apprentice. Beyond this no personal injury 
occurred, 

A number of witnesses were called, after which the 
Court adjourned till the following day. 

On the Court resuming, Mr. Howard Smith gave judg- 
ment. The Commissioners found that Mr. Parkinson, of 
Queensbury, the former owner of the boiler, was not to 
blame in the matter; and that Messrs, Akeroyd, the 
owners of the boiler at the time it burst, also were blame- 
lees. Mr. David Midgley, boilermaker, of Elland, who 
examined the boiler in March, 1895, and March, 1896, 
was reprehensibly careless, when, after advising Mr. 
Parkinson that the boiler was not fit to work at a higher 
pressure than 50 lb., he allowed it to be worked at 60 Ib. 
per square inch, but his conduct did not conduce to the 
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explosion, The real blame attached to Mr. Simeon 
Copley, engineer, of Rodley, who immediately before 
the explosion stated that the boiler was fit to work at 
40 lb. pressure. He was certainly nob competent to 

. examine the boiler, and the Commissioners doubted 
whether he could even adjust a safety valve ew. 
It was quite clear that he did not adjust the valve accu- 
rately in this case. They ordered him to pay the sum of 
15/. towards the costs of the investigation, and the Com- 
missioner remarked that bad it nob been that Mr. Copley 
was in comparatively poor circumstances, they would 
have ordered him to pay the costs in full. 





LARGE SPAN RAILWAY BRIDGES. 
To THE Eprror oF ENGINEERING. 

Srr,—The proposed construction of a railway suspen- 
sion bridge of such an enormous span as 3254 ft. across 
the Hudson River, has naturally excited great interest 
amongst engineers, and doubtless has surprised some who 
have been led to regard the compound cantilever and 
truss system, of which the Forth Bridge is the most 
notable example, as the most economical for large spans. 
For some reason or other English engineers seem to have 
regarded the suspension principle as unsuitable for rail- 
way traffic; why Ido not know. The opinion may be a 
survival from the days of our ignorance, which was shown 
in the construction of the railway bridge across the N — 
River, where the stiffening truss, not provided with a 
hinge at the centre of the span, was liable to be unduly 
strained when the chains expanded under the influence of 
heat. Buta properly constructed suspension bridge may 
be made as rigid as an arch, either by the use of diagonal 
braces or a stiffening girder hinged at the centre of the 
span; the arch is in tension instead of compression, that 
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plane of the face of the abutment. The depth of the 
v. sin of this curve is about 630 ft., or 165 ft. (rather more 
than one-third) in excess of the depth of the compound 
structure. This amounts toa proof that the suspension 
chain, with a span of 3254 ft. and a v. sin of one- 
seventh the span, would have one-third more strain upon 
it at the centre than has the chain in the compound 
structure, which thus effects not only this saving, but 
that resulting from a reduction in dead load at this 
central part of the bridge. There is also a large saving 
in stiffening trusses, which will weigh less than half the 
weight per foot run of stiffening trusses for a suspension 
pales over the whole span, As regards the cantilever 
portions, the vertical struts, which look so formidable, 
torm really a small part of the weight ; each being sup- 
ported at intermediate points in its length can do a high 
duty. The inclined suspension bars and top members of 
the cantilevers can be made of wire equally with the sus- 
pension chain. And it is probable that the cantilevers 
would not weigh more than the corresponding length in 
the suspension bridge with its stiffening girders of 1627 ft. 
span each, while a larger portion of the weight would 
be of cheaper material, viz., plates and bars. The 
weight of platform and wind bracing we may assume 
as the same for both systems. Neglecting these, we find 
for the compound system a saving in the central portion 
of the structure of nearly one-half the material, allowing 











is all, There is therefore no objection from a structural 
point of view that I can see to the use of the suspension 
principle, : 
As every one knows, the economy of the suspension 
system consists in the relative smallness of the dead weight 
of the structure itself, as compared with that of a truss, 
The sources of economy are two: 1. The eer duty to 
be obtained from iron or steel in tension than in com- 
reesion ; and 2. The substitution of a back-tie in tension 
or the top boom in compression of the truss which has to 
carried. On the other hand, a stiffening girder has to be 
provided for the suspension bridge to resist the effect of 
unequal loading which is partially set off 4 the provision 
which has to be made in the diagonals of the truss bridge 
for strains due to the travelling load. The larger the span 
the greater the relative economy of the suspension bridge. 
for a span may soon be reached at which a truss would 
break down with its own weight. What thatlimitis con- 
sidered to be now with improved material I do not know; 
in the old wrought-iron days, if I remember rightly, it was 
800 ft, to 900 ft. In the suspension bridge, however, the 
stiffening trusses have not to carry their own weight. 
Now if the compound cantilever and truss system were 
adopted foraspan of 3254ft., and the truss made one-fourth 
the span only, it would be of such enormous weight as to 
be inadmissible, while if the length were made much leas 
the cantilevers would be of uneconomical proportions. 
The question then arises, Is the suspension principle pure 
and simple the most economical for bridges of such large 
span? Some quarter of a century ago I argued this ques- 
tion in your columns in a paper on ‘* Economy in Suspen- 
sion Bridges,” and demonstrated, I think, that a structure 
compounded of cantilever and suspension bridge was the 
most economical form. In the adjoining figure, in which 
dotted lines represent tension and strong lines compres- 
sion, a load concentrated at points b, c,d, e, f, g, and h is 
shown supported between towers. Let us consider the 
load at c; this may be carried by tie-bars c « and c ¢, or 
in lieu of ¢ e a compression ac. The strains on c ¢ 
and ac agree in amount though differing in quality ; c ¢ 
in tension would be lighter than ac in compression, while 
on the other hand the whole weight of ce has to be carri 
at c, but only half the weight of ac; and, again, the 
cantilever a c x is rigid, while the suspension arrange- 
ment needs the addition of a sviffener. Consider now a 
load at 6. Here the suspension bar } ¢ is three times the 
length of the strut a 6. However great the duty put 
upon the tension bars, there must be some point between 
the centre of the span and the sbutment where the load 
can be more economi carried by a cantilever than by 
a suspension system. Where that point should be would 
depend upon various considerations, principally the rela- 
tive duty of the tensive and compressive strain on the 
metal and the ratio of the dead to thelive load. With a 
high duty on the metal in tension, such as is proposed 
for the new Hudson River Bridge, I consider that the 
cantilevers should not be more than one-fourth the 
span each. Assuming that proportion and the chains 
at the abutment face to rise to a height of one- 
seventh the span, I have made the accompanying 
diagram (Fig. 2), showing a suspension bridge 
1627 ft. span, supported at the end of two cantilevers. 
The curve of the chain will be a close approxima- 
tion to a parabola, which I have assumed it to be, and 
have produced the curve until it intersects the vertical 
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for the smaller dead load to be carried, and in the canti- 
lever portion an economy of cost due to the use of a 
cheaper material. 

The limits of span in the compound santilever and truss 
system are due to the proportionally rapid increase of the 
weight of the central girder with its span; this system 
must, therefore, give way to the suspension principle for 
very large spans. In suspension bridges carrying the 
same load per foot run, other things being equal, the 
weight, exclusive of the platform, should increase as the 
square of the span ; but as the dead load per foot run must 
be — for the larger span, the weight increases at a 
higher ratio than this. Now, in the compound system, 
shown in Fig. 2, the weight of the central suspension part 
would be, if the ratio of v. sin to span were the same, less 
than one-fourth the weight of the whole bridge built on the 
suspension principle. As the v. sin of the smallerarch isrela- 
tively flatter, its weight would probably amount to one- 
fourth. Consequently in the compound structure we have the 
whole half of the bridge at the centre of the span weighing 
half what that portion would weigh (neglecting pene sty 
of course) if the suspension system were adopted through- 
out. Thus, looking at the question from another point 
of view, we arrive at the same conclusion as regards the 
superior economy of the compound cantilever and suspen- 
sion principle, 

To resist wind the platform may be treated as a com- 
pound cantilever and truss laid horizontally. 

I should be glad to see the question of the best form for 
bridges of large span pea in your columns by capable 
men, as I am anxious to elucidate the mysterious objec- 
tions to this compound system which I have been assured 
exist. 

I am, Sir, your obedient servant. 
E. W. Youna, M.I.C.E. 

St. George’s-terrace, Perth, W. Australia, 

October 14, 1896. 


[Our correspondent is.quite correct in his suggestion 
that there are great advantages in using a cantilever 
— as a stiffening girder for a suspension bridge, but 

@ particular arrangement and proportions proposed by 
im are open to many objections. In fact, the bending 
moment over the piers would be enormous. Thus, sup- 
pose a continuous load, advancing from the right, covers 
the cantilever portion, and two-thirds of the first suspended 
span. Then it can be shown that there will be a downward 
reaction at the joint between the stiffening girder and the 
cantilever equal to half the load on the former ; that is, 


reaction at joint = is p l, where pis the load per foot run, 
and J the whole span between towers. The bending 
moment of this reaction at the towers will be BS pr In 


addition there will be the bending moment due to the 
= -p 2, making a total bend- 
ing moment at the towers of os pl. To this would have 
to be added the bending moment due to the deadweight 
of the cantilever portion. Now, by choosing a more suit- 
able design, as explained in our article on the subject in 
our issue of August 21, page 234, the maximum bending 


load on the cantilever, i.¢., 





moment which occurs at the abutments is only about 
ai? , and this figure, again, is capable of reduction 


by adopting somewhat different proportions for the canti- 
lever arms.—Eb. E.] 








MOTOR CARS. 
To THe Epiror or ENGINzERING. 

Sir,—Were the motor car question confined to engi- 
neers, you would, I presume, find little to say about it 
just yet, beyond the illustrations and descriptions you 
have already given. Warning against the futility of it 
as a basis for investment would be unnecessary, for every 
engineer knows that the machines put upon the road of 
late are not to be depended upon for practical work. 
The oil engine, even as a stationary motor with flywheel 
and other adjuncts unlimited by weight, is far, very far, 
from perfect—only the germ of what it must be to compete 
with steam. But direc y it is put on wheels —good Lord, 
what a pack of troubles the miserable engineer has brought 
down upon his head ! 

But it is not for engineers the guileless promoter of 
motor car companies is angling; he baits his hook for 
less wary fish. His easy prey is that large class, distinc- 
tive of an advanced civilisation, whose expensive tastes 
are inversely proportional to their industry and their in- 
comes—gullible and greedy, rising so readily to a gaudy fly 
which the experienced promoter knows well how to weave. 

These people do not read ENGINEERING, but others who 
are not experts do; and somehow the truth spreads. 
The pity is it spreads so slowly that the promoter too 
often gets its circulars and advertisements out, and the 
money in, before the bubble is —. Io is rumoured, 
however, that an effort of this class made of late has fallen 
short. The bait seems to have been too brilliant for even 
the British public to rise to. In view of further efforts 
which are being made, a few words on the subject from 
- who has seen much of motor cars may not be out of 
place. 

We hear’ a good deal just now of ‘master patents,” 
The term is striking; admirably conceived to catch 
those ignorant and unwary folk who think that a 
patent is something that gives an indisputable mono- 
poly. Little do they know, poor innocent souls, 

ow worthless are ninety-nine one-hundredths of the 
patents issued. However, there may be granted, say, 
once in five years or so, something that might truly bs 
called a ‘‘ master patent.” The Bessemer patent was 
one (I am obliged to fall back on already quoted in- 
stances, so rare are they); so was the Otto patent. Ib 
is on the latter that all the practicable oil engines now 
attached to motor cars are based, and if the Otto patent 
had not expired, it would be to Crossleye, and not 
the British Motor Syndicate, to whom royalties would 
be due. But the Otto engine was a gas engine, it will 
be said. That is true, but oil engines have been 
designed on the Otto cycle for years past. There is 
no patent in that, neither is there in the use of any 
kind of oil or spirit to supply the explosive mixture. 
That has all been exploited long ago. There is nothing 
new in variable speed gears, power transmission by belt 
or chain, the balance gear—used on traction engines years 
and years ago—reversing clutches, water Seale of cy- 
linders, or any one of the multitudinous features which 
go to make the oil-driven motor car such an unconscion- 
able box of tricks. No doubt a number of patents have 
been taken out of late in connection with motor cara. 
Such is always the case when there is a boom in any- 
thing mechanical ; but to constitute a ‘master patent,” 
or even any considerable improvement in road carriage 
design, some new mechanical principle would have to 
be discovered. It is a notorious fact, of which engineers 
have thorough knowledge, that no such principle has 
been made public, either through the medium of the 
Patent Office or in any other way, within a period that 
would bring it within the scope of a patent. 

Probably the motor cars which are the property of a 
Motor Car Syndicate, of which we have heard so much 
lately, have certain minor features about them which 
could not be a without risk of an action for in- 
fringement; although I doubt whether the cage A of the 
syndicate will be to engage in litigation other than of a 
“friendly” nature—but there is nothing to prevent any 
one from building vebicles containing all the essential 
features of those lately so much belauded in certain 
interested sections of the press. If the march of improve- 
ment in the design of motor cars is to be on the line of the 
oil engine, it will be unhampered by any of the patents 
referred to, and ay emg of them. They will draw 
no unwilling tribute from future inventors or manufac- 
turers. That is a fortunate thing for the public, but bad 
for the wemep ad investor. 

But even if we allowed so improbable a thing to be 
true, as that every feavure in the oi] motor carriages was 
patented in a valid manner, it would not be certain thata 
company founded on such patents would be a good invest- 
ment with a million ca ital, and shares at 200 per cent. 
premium ! It almost takes one’s breath away, the coloasal 
assurance of the thing. Three millions sterling! Where 
could the profit come from to warrant that? I remember 
some years ago, it was after the Bessemer patent had 
expired, the great inventor—who really held the ‘‘ master 
patent” of the century—wrote to the 7'imes saying he had 
received a million in royalties from his invention. Only 
@ modest million for all the Bessemer steel made during 
the life of the patent, and here is the Motor Syndicate, 
with its questionable and, by comparison, trumpery in- 
ventions, asking three. Truly the supply of fools is with- 
out limit; no efforts of the company promoter can use 
them = fast enough. 

But the oil motor has still to show that it can beat hal 
a dozen other sourcesof motive power. The field is open 
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for any of them, for they all await development. Any 
one of them may yet take that unexpected stride forward 
which will determine the issue in its favour. Up to now 
there is no motor car as we shall know it, if the motor 
car is to be a prominent feature in our daily life; and the 
man or woman who puts his or her money into a motor 
car venture at the present time is only subscribing 
towards making a difficult series of experiments, which, 
like all experiments of a similar nature, must be costly 
and are extremely ow | to prove succersful; unless, 
indeed, the capital all disappears in the mysterious 
manner with which the student of modern company- 
mongering is 50 we familiar. 
I remain, Sir, yours truly, 
Master MECHANIC. 





HARD STEEL, 
To THE EDITOR OF ENGINEERING. 

Srr,—I have seen a French history of the steam engine 
in which the names of Watt, Stephenson, and Fulton did 
notappear. A French writer in writing of chemistry 
said, ‘Chemistry is a French science.” Some years ago 
it was common saying in England that all foreigners were 
Frenchmen, and all Frenchmen were fools. any years 
ago an Englishman in writing of France said, ‘France 
is a country where the people eat ae 5 and speak a vile 
lingo that nobody can understand.” once knew of a 
young Englishman who, having graduated from a tech- 
nical college, obtained a situation to go to the States, 


but, before doing so, he provided himself with some fire- | road 


bricks, some common bricks, and a quantity of stovepipe, 
and ib was said that he was much astonished upon 
arriving in the States to find that the Americans were 
actually making bricks, and that stovepipe was not un- 
known. 

Doubtless, if Mr. J. O. Arnold who has attempted to 
write something funny in your publication of the 4th inst., 
should be asked to write on steel,-he would commence by 
saying that steel-making was an English science, that in 
America peopled shaved themselves with drills, while in 
England they employed razors, and that he, when his 
beard grew, intended to employ the traditional razor. 

Samuel Maxim, whom he a to ridicule, was not 
alone in the belief that the old Hindoo Wootz was superior 
to the modern form of steel. With no information but 
that derived from old literature, he actually made ‘‘ on a 
little farm away from everywhere” a quantity of steel 
which, when made into drills, was found to cut a clean 
hole through a thick heavy file or any form of hard steel 
that could be found. Sheffield stee] has long been known 
in the little town of Wayne, where the best scythes were 
made over 50 years ago, and stamped ‘‘ Best English 
steel.” The untravelled man is apt to be thin-skinned, 
and according to Mr. Arnold’s way of thinking, he 
doubtless believes that my brother, in referring to the 
English steel, was attempting to ridicule it, whereas, 
what he actually meant was, that if he could drill through 
English steel he could drill wale anything, as English 
steel is supposed in the town of Wayne to be the best and 
hardest obtainable. 

It may surprise Mr. Arnold to learn that the process 
of making very hard steel armour-plates, which are now 
being made on a very large e at Sheffield, is an 
American invention. It may also surprise him to learn 
that the Americans themselves actually make steel, and 
that there are no types or kinds of steel known in Eng- 
land which are not equally well known in the States. I 
do not doubt that Mr. Arnold can purchase some very 
hard steel in Sheffield; any one can wherever a file can 
be obtained. Samuel Maxim, having brains but no 
laboratory or tools, succeeded in making some steel drills 
which would cut a clean hole through any file that 
could be found, and without being dulled in the least. 
There can be no question about this, as the specimens are 
now in England. Samuel Maxim’s steel may be said to be 
produced by brains without tools. Now, in order that we 
may know what will be the result where it would appear 
the opposite state of affairs obtains, Mr. Arnold should 
himself attempt to make a steel with his own hands in the 
school ee that will bore a clean -in. hole through 
a large file without being dulled. When he has accom- 
plished this, I think he will have a little more respect for 
Samuel Maxim. 

In regard to the cuirass craze, which appears to be im- 
material to the question, I would say that I did not know 
that there was any one in England to-day, except the 
editor of the Court Circular, who was not aware that the 
so-called bullet-proof cuirass was a fraud of the first water. 

I still firmly believe I was justified in exposing this 
fraud, notwithstanding that in doing so I wounded the 
stupidity of some of the unthinking and unscientific. 
Herr Dowe employed a piece of chrome steel armour-plate, 
weighing rather more than 123 Ib. to the square foot, and 
it stopped all bullets. To beat him, I employed a nickel 
steel plate weighing only 10 lb. to the square foot. This 
also stopped every bullet fired at it, and is absolutely in- 
tact to-day. In some places it was struck eight times in 
succession by the German military projectile, and was not 
even cracked, and it was a long time before Sheffield could 
produce a similar piece of steel. If Mr. Arnold will 
attempt to make a similar shield of the same weight, he 
will have very great respect for my humble shield that 

eat the cuirass, long before he has accomplished the de- 
sired result, We now supply our guns with shields 
Which weigh only 74 Ib. to the square foob, but they will 
hot stand being struck eight times in the same spot by 
the German mi itary projectile, 

If Mr. Arnold will seriously attempt the two before- 
mentioned tasks, I think he will find that it is infinitely 
casier to write silly letters to a scientific journal than to 
produce either hard or tough steel, and I hope he will not 
®gain attempt to be funny, and will refrain from writing 





any more such letters until he is able to send me a #-in. 
drill that will cut a clean hole through the big file which I 
have in my possession, alongside of the hole cut by 
Samuel Maxim’s drill. 

Yours truly, 


December 6, 1896. Hiram S. Maxi. 





A NATIONAL RAILWAY MUSEUM. 
To THE Eprtor or ENGINEERING. 

S1r,—In your current issue Mr. Norman D. Macdonald, 
8 ing of old rails taken to Paris, says, ‘ . . . those of 
1800 being Outram’s rails, from whose name and rails we 
derive our terms tramways or trams.” This is, of cours 
a frequently accepted etymology, but is it correct? 
have in my possession a book entitled ‘‘ Osborne’s Guide 
to the Grand Junction, or bee pre, eet Liverpool, and 
Manchester Railway,” published at Birmingham in 1838, 
which, in the course of a history of railways from 1670 
downwards, says (page 6), ‘“‘In the year 1776 Mr. Carr 
introduced the use of tram-plates in the Duke of Norfolk’s 
colliery at Sheffield. These plates had an upright ledge 
or flange, from 24 in. to 4 in. high, which served to keep 
the wheels of the trams or wagons (hence the term tram- 
plate) on the line.” Nuttall’s dictionary bas ‘* Tram, the 
shaft of a cart or carriage; the local name of a coal-wagon, 
whence tram-way or tram-road, a road laid with narrow 
tracks of stone, wood, or iron, for trams or wagons,” 
There is a little probability about the Outram 
derivation. If one or other of your Yorkshire readers 
could show, by quotations from documents relating to 
8, collieries, &c., or otherwise, that ‘‘tram” was a 
locally recognised word about the middle of the last 
century, the point would be satisfactorily settled, and 
we could be sure that Outramways were at most improved 
tramways. 

Tam, Sir, yours, &c., 
ALFRED R, BENNETT. 
44, Manor Park-road, Harlesden, London, N,W. 





To THe Eprror or ENGINEERING. 

Srr,—Some of your readers are aware that a committee 
has been formed to promote a national museum, in which 
examples of railway practice may b3 preserved in addition 
to the few now shown in the exhibition galleries at South 
Kensington. At the same place there are a number of 
models of great interest to engineers—civil, mechanical, 
hydraulic, and electrical—as well as to inventors 
generally, and many of these were transferred to the 
Science and Art Department from the old Patent 
3 ey by the Patents, Designs, and Trade Marks Act 
of 1883. 

While the Patent Museum was at the so-called 
‘Brompton Boilers,” the exhibits were not only open 
free each day to the public, but alzo until 10 o’clock at 
— for three nights in the week, and it was a most 
valuable and interesting collection. But since its transfer 
to the western side of Exhibition-road, a less convenient 
spot for most of its former visitors, it has nob been opened 
at night until April last, and consequently much of its 
former usefulness has been impaired. 

My object in writiog is to ask your assistance in re- 
establishing the Patent Museum, but this time at the 
Patent Office itself; so that it may be in a more central 
and accessible spot, and be supplemental, as it were, to 
the most valuable and most accessible technical library in 
the country. If the models and exhib‘ts referred to were 
removed to Southampton-buildings, their place at South 
Kensington could readily be filled with the railway relics 
aforesaid, so that the two projects are of mutual assist- 
ance. But in addition to the old collection, new models 
and new materials, illustrative of modern progress, should 
be provided from time to time; and these, as far as 
possible, should be substantial enough to be freely 
handled. The usefulness of such a museum at such a 
place is obvious, 

It is not generally known that the cost of building large 
extensions to the Patent Office, now in progress, is pro- 
vided for out of the annual surplus of the Patent Office. 
In 1895 that surplus was 96,500/., out of which 10,160/. 
was expended in connection with these extensions, and 
the Government are about to obtain power to acquire 
more property. Is not this a fitting time, Sir, to urge 
upon the Board of Trade the re-establishment of a Patent 

useum, and have not inventors a prior claim upon, say, 
50001. a year of this surplus, to meet its cost? It might 
be, and should bs made, the finest technical museum in 
the country ; and in these days of foreiga competition we 
cannot afford to lose any opportunity of teaching and 
guiding our inventors and others interested along scientific 
paths, and inciting them by the ingenuity of their pre- 
decessors. 

I am, Sir, yours obediently, 
433, Strand, London, W.C. J. Sinciarr Farrrax. 





BOILER TUBES. 
To THE EpiToR OF ENGINEERING. 

Sir,—Being indirectly interested in the tube trade, I 
have been trying to discover why the Admiralty have 
adopted solid-drawn tubes in Belleville boilers, to the ex- 
clusion of lap-welded steel tubes. : j 

As there are no means of getting the information from 
the Admiralty themselves, perhaps some of your ers 
can throw light on the subject. : 

For ordinary marine type boiler tubes, it appears that 
the Lords of the Admiralty, while compelling — 
tube makers to give remunerative wages to their em- 
ployés, grind them by competition to prices which are 
the reverse of remunerative; but for tubes for Belleville 
boilers, they appear to be willing to pay big prices for 
solid-drawn tubes. As far as 'I can discover, there is no 


reason why a well-made lap-welded steel tube should not 
do as well in all respects as a solid-drawn tube. 


I know at least one foreign Government was agreeable 
their Belleville boilers, 


to accept #ths by Brag oe tubes in 
in spite of the fact that foreigners agg vg follow the 
example of the British Admiralty to the letter; this 
shows that the despised article is suitable fer at least a 
— rtion of the Belleville boiler. 

the Admiralty would give the best lap-welded tube 
makers the opportunity of making a specially reliable 
tube at a remunerative price, thousands of pounds would 
be saved, without affecting (so far as I can see) the 
efficiency or durability of the boiler. 

It would be interesting to know if the lap-welded steel 
tubes, as specified in the Admiralty schedule for ordinary 
marine type boilers, have in any instance failed to give 
satisfaction, and if so in what proportion, and in what 
part of the boiler, were they found defective. 

In conclusion, I am certain that several of the best 
firms of lap-welded tube makers are equal to producing a 
tube which will do the work as well, if not better, than a 
solid-drawn tube. 

T inclose my card. 

Yours sincerely 
December 7, 1896, Mariner ENGINEER. 





THE RAILWAY SERVICE TO SCOTLAND. 
To THe Epiron or ENGINEERING. 

Sir,—Referring to your interesting account of a run 
by the West Coast Highland Express, may I point out 
that on the 1s6 inst. the timing of this train was extended 
by 50 minutes, the time from Euston to Aberdeen now 
ot ue hours. The 8.15 p.m. East Coast Express has 
also been made longer on its journey by 45 minutes, the 
time from King’s Cross to Aberdeen now being 11 hours 
5 minutes. The 11.30 p.m. East Coast Express is also 
made later at Aberdeen by 40 minutes. 

On the score of fast running one may feel inclined to 
regret the reduction of speed, though the use of the fast 
running during the winter months is not apparent, on 
account of the early arrival at Aberdeen in the case of 
the Highland expresses. 

Though, as you say, there has been no race this year, 
the running on both routes has been very good, particu- 
larly on the Caledonian. The 334 minutes’ run made by 

ou from Stirling to Perth is nearly as fast as the record 
G33 minutes) made in August, 1895, with a lighter load. 

From two runs made by me in September last on the 
Postal Express between Stirling and Perth, I am inclined 
to think that the distance of Crieff Junction from Stir- 
ling, given by you as 17 miles 19 chains, should be 17 
miles 29 chains. If I am correct in this, the average 
— between Crieff Junction, Auchterarder, and 

anning will work out at 62.0 and 76.79 respectively. 

I remain, yours obediently, 
Haypn Baces. 
72, Umfreville-road, Harringay, N., 
December 8, 1896. 





TECHNICAL EDUCATION. 
To THE Eprror or ENGINEERING. 

Srr,—Yonr correspondent, a ‘‘ German Shop-Manager,” 
has expressed views on the effects of technical education 
that are well worthy of consideration. He is, unfortu- 
nately, not the only manager who holds such opinions ; 
but it has invariably been my experience that the man 
who most violently condemns theoretical knowledge is the 
man who has none himself, and the employer who has 
most to say about the unfitness and general cussedness of 
the man who has had a a training, is the employer 
who never employed one. contend that if a man first 
serves an apprenticeship to some branch of the trade 
and then goes to college for a spell, he will be found 
not merely not to have deteriorated, but to be at least 
50 per cent. more valuable to his employer than his late 
comrades who have remained in the shops. During his 
apprenticeship he is having all the conceit and humbug 
knccked out of him, and the process is continued at the 
college to no small extent; he is continually ming 
aware of his own shortcomings, and so is obliged to set to 
work to make them up. He acquires, whilst studying the 
various sciences, habits of careful observation and accurate 
reasoning, and, in fact, studies and acquires the art of 
learning. Consequently, when he re-enters the shop, he 
is able in a very few weeks to pick up all the “‘ valuable 
practical experience” that it has taken his former mates 
as many years to acquire; and he will very soon show, if 
justly compared with them, that he is immeasurably 
— to them, either as foreman or draughtsman. 

¢ is nob necessary for me to say anything about the 
valuable theoretical knowledge—of machine construction 
and design, mechanics, strength and testing of materials, 
&c.—that he has gained at college, which he would 
never gain in a shop. 

He also receives a certain amount of polish, by mixing 
with men of a higher education, that renders him more 
fit for handling men; but this is, perhaps, what a ‘‘ German 
Shop-Manager ” objects to. 

Far be it from my wish or intention to underestimate 
the value of practical experience ; but I hold that a mai 
just out of his time is not in the best tion to acquire 
it. Being just promoted to the rank of journeyman, 
entrusted with better work, flattered by his shopmates 
and patronised by his man (if he is steady, and the 
manager is a judicious one), he generally resents any 
attempt to teach him anything as an insult, and does not 
pay much up without. He goes about his work as he 

as for the last six years ; he sees things without observ- 
ing them ; maybe he becomes a little more skilful in the 
use of his tools, but this will not help him as a foreman or 
draughtsman. Evening technical schools are extremely 
good in their way, but after our friend has had six years 
of the works, he will not then in all probability be likely 





to start attending them; and if he has started when 
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younger, probably under pressure from parents or em- 
ployer, or even of his own free will, when he comes of age 
he is very likely to give it up, either because he finds 16 
too hard work and likely to tell on his health if continued, 
or because he thinks it about time he got a little enjoy- 
ment out of life. Finally he settles down to the mee 
of remaining a workman all his life ; or, perhaps, cherishes 
the hops of bacoming a foreman (under such a manager as 
a “German Shop-Manager”) in the dim and distant future. 
I venture to think that, provided he uses judgment and 
discrimination in selecting his man, an employer will 
never regret employing a man who has made the sacrifice 
and had a college training, either as foreman or draughts- 
man. 
I am, Sir, yours faithfuly, = 





THE STRENGTH OF MARINE BOILERS. 
To THE EpiTor oF ENGINEERING. 

Srr,—With the greatly increased boiler pressures now 
in use, the divergence between the scantling rules of the 
Board of Trade and the Registration Societies is becoming 
most marked, conducing to points being overlooked in 
design which, if there was only one set of rules in use, 
would obtain more attention. 

A discussion in your columns upon the subject would 
bring forth a great amount of useful information, and 
tend to help forward the bringing into line of the various 
scantling rules. 

Taking the Board of Trade and Lloyd’s rules, the 
difference in working pressure allowed is at times as 
much as 20 per cent., and in cases of doubling plates as 
much as 50 per cent. 

As an instance of points overlooked in design, take 
the strength of shells where screwed stays from fireboxes 
pats through; the working pressure allowable by rule is 
often considerably less than that for which boilers are 
passed, Yours faithfully, 

J. A. Lape, 

Inch Works, Port Glasgow, December 8, 1896. 








LAUNCHES AND TRIAL TRIPS. 

Messes. CHARLES CONNELL AND Co., Scotstoun, 
launched on the 26th ult. from their yard, Whiteinch, the 
steel screw steamer Taishun, a sister vessel to the Anping, 
launched by the same firm a fortnight ago, to the order 
of Messre. G. and J. Weir, Limited, Cathcart, for 
the China Merchants’ Steam Navigation Company, 
Shanghai. She is being engined by Messrs, David Rowan 
and Son, Glasgow. 





H.M.S. Virago, one of the three destroyers at present 
on the Clyde, which were built by Messrs. Laird Brothers, 
Birkenhead, went on the 27th ult. on her full-power official 
speed trial with very satisfactory results. The mean 
speed during the three hours’ continuous steaming was 
30.049 knots, and was based on six runs on the measured 
mile at Skelmorlie, which came out as follows : 


Steam. Timeon Mile. Speed. 

Ib min, sec, knots, 

1st mile... 210 2 O8 29.88 
ee 215 1 574 30.64 
"eget 215 1 584 30.38 
4th ,, 215 1 56 30.89 
ee airs 215 1 ost 30.38 
6th 215 1 56 31.03 


ee Kis 
The mean speed for the mile was 30.57 knots. The 
weather outside the Cumbraes was not of the most favour- 
able description for a high result, the sea occasionally 
being choppy, and clouds of spray breaking over the 
vessel. During the three hours, steaming ‘* between the 
lights ” was performed in 26 min. 5 sec. against the tide, 
which shows a speed for the time being of 31.3 knots. 
Messrs. Welch and Emdin represented the constructive 
and engineering branches of the Admiralty respectively ; 
and Devonport rg ag and Reserve, to whom the 
vessel will ultimately delivered, were represented by 
Messrs. Rider and Bath. Mr. T. Pounds, the chief engi- 
neer of the vessel, was present. Messrs. Laird 
Brothers were represented by Mr. R. Ratsey Bevis, who 
conducted the trial on their behalf. 





H.M. torpedo-boat destroyer Thrasher made her offti- 
cial full-power coal-consumption trial on the Clyde on 
the Ist inst., and obtained a speed of 29.78 knots during 
the three hours’ continuous steaming, this speed being 
based on six runs on the measured mile ab Sosleiadiio, 
which we give as follows: 


Steam. Timeon Mile. Speed. 

Ib. min. sec, knots 

let mile... +s Se 1 58 30.51 
eo. Se 1 594 380.12 
3ed ,, 208 1 58 30 51 
4th ,, 210 1 59 30 26 
Sth ,, 208 1 58 30.51 
Goh ,, 210 1 59 30 26 


The mean speed being 30 36 knots. 


The speed during the three hours was greatly affected 
by the very strong wind and sea encountered, the vessel 
at times rolling heavily and clothing herself in clouds of 
spray. Under these circumstances the result of this trial 
was considered highly satisfactory 4 Bi officials and 
guests on board, and the vessel will rapidly brought 
forward for her full-power official speed trial. The Ad- 
miralty and the contractors (Messrs, Laird Brothers) 
were represented by the same officials as on the trial of 
H.M.S. Virago last week. 

The s. ‘lamsui was launched on the 2ad inst. by Megars, 
Juseph L, Thompson and Sons, Limited, of the North 





Sands Shipbuilding Yard, having been built to the order 
i 


of the Osaka Shosen Kabushiki Kaisha, of Japan. She 
is the second vessel built to the order of this firm by 
Messrs. Thompson. She is 262 ft. long by 35 ft. beam 


and 23 ft. depth moulded, and is built on the spar deck 
rules to Lloyd’s 100 A 1 class, under their special survey. 
The engines and boilers are constructed by Messrs. Joho 


Dickinson and Sons, Limited, of the Palmer’s Hills 
Worke, Sunderland, the cylinders being 21} in., 36 in., 
and 49 in. in diameter by 39 in. stroke, supplied with 
steam from two multitubular boilers, constructed to work 
at 180 lb. pressure. 


There was launched from the yard of Messrs, Yarrow 
and Co., Poplar, on the 3rd inst., the first of six first- 
class torpedo-boats which are being constructed by this 
firm for tbe Chilian Government. These torpedo-boats 
are of the Viper type. 


H.M.S. Furious, which was fully described in our 
article on ‘‘ Cruisers with Rams” in last week’s issue (page 
708 ante) was launched at Devonport on the 3rd inst., and 
H.M.S. Gladiator, of the same class, from the Portsmouth 
yard on the 8th inst, 








On Thursday, the 3rd inst., there was launched from 
the yard of the Tyne Iron Ship Building Company, 
Limited, of Willington Quay-on-Tyne, a steel screw 
steamer, named Gloxinia, built to the order of the Stag 
Line, Limited (Messrs. Joseph Robinson and Sons, of 
North Shields, managers), and of the following dimensions, 
viz. : Length, 313 ft. ; breadth, 45 ft. ; depth, 23 ft. 1 in. 
moulded. The engines, which are to be supplied by the 
North-Eastern Marine Engineering Company, Limited, 
are of the triple-expansion type, having cylinders 23 in., 
38 in., and 61 in. in diameter ty 39 in. stroke. 





There was launched on the 3rd inst. from the yard of 
the Caledon Shipbuilding and Engineering Company, 
Limited, Dundee, a steel screw steamer named Garmoyle, 
built to the order of the Clyde Shipping Company, 
Limited, of Glasgow, for their passenger and cargo ser- 
vice. Her principal dimensions are: Length, 260 ft.; 
breadth, 33 ft. 6 in.; depth in hold, 16 ft. 4 in.; having a 
gross register of about 1200 tons. The propelling engines, 
which were constructed at Lilybank (theengineering works 
of the Caledon Company, Limited), are of the triple- 
expansion type, having cylinders 25 in., 40 in., and 65 in. 
in diameter respectively, with a piston stroke of 48 in. 
There are two single-ended cylindrical boilers, having a 
working pressure of 160 lb. per square inch. 





The ¢.s. Unison proceeded to sea on the 3rd inst. for 
a trial of her machinery, after undergoing extensive 
alterations and repairs. This vessel is somewhat note- 
worthy as indicating a method of altering the machi- 
nery of old vessels to enable them to compete with 
vessels of a more modern type. The old boilers have 
been taken out, and a new high-pressure boiler fitted, 
thus effecting a large saving of deadweight and 
space, and allowing of a nage 1g ey increase of carry- 
ing capacity. The engines also have been altered to the 
high-pressure compound system to suit the new high- 

ressure boiler. This vessel was recently purchased by 

essrs. Koed, McNair, and Co , Glasgow, who have had 
the above alterations carried out, as also extensive re- 
pairs and additions effected to the hull, &c., so as to 
bring the vessel up to the requirements and highest classifi- 
cation of Dot Norske Veritas Registry. The whole of 
the work to both machinery and hull has been carried out 
by the North-Eastern Marine Engineering Company, 
Limited, at their Wallsend works. The trial proved 
very successful, the mean speed attained on the mea- 
sured mile at Whitley being 9.9 knots. 

The new steamship Ebro, the third of three steel screw 
steamers built by R. Napier and Sons, Limited, for the 
Royal Mail Steam Packet Company, London, had a very 
successful trial trip on the Firth of Clyde on the 3rd 
inst., when the conditions of the contract were fully im- 
plemented. These fine steamships have been specially 
designed to meet the requirements of the company’s extra 
service to Brazil and the River Plate, and are intended 
to carry a large cargo, with superior accommodation for 
first-class passengers and emigrants. The general dimen- 
sions are 360 ft. by 44 ft. by 27 ft., with a top-gallant 
forecastle, long bridge, and full poop, and a gross tonnage 
of 3500. There is a complete ins tion of electric light- 
ing and refrigerating machinery on the carbonic anhy- 
dride system, with chambers of 7700 cubic feet capacity 
for the transport of frozen meat, &c. Accommodation has 
been provided amidships for first-class passengers. Very 
comfortable accommodation has been provided for 700 
emigrants on the main deck, with patent portable iron 
lattice berths and folding mess tables and seats. The 
ventilating arrangements throughout the ship are excep- 
tionally complete. The machinery consists of a set of 
wig sesenees engines, having cylinders 36 in., 42 in., 
and 70 in. in diameter by 4 ft. 6 in. stroke, with three 
single-ended steel boilers adapted for a working pres- 
sure; of 180 lb. Ib is fitted with Howden’s system of 
forced draught. The results were satisfactory, a speed 
of over 14 knots being easily attained. 





Messrs. Ropner and Son, of Stockton-on-Tees, launched 
on the 4th inst. a steel screw steamer of the following 
dimensions, viz : Length between perpendiculars, 320 fb. ; 
breadth, extreme, 46 ft.; depth moulded, 23 ft. 9 in.; to 
carry a deadweight cargo of 4500 tons on Lloyd’s summer 
freeboard. She will be fitted with a set of triple-expansion 
engines by Messrs. Blair and Co,, Limited, of about 1000 











effective horse-power. ‘The steamer is owned in New- 
castle, 


The Amazonas, cruiser, built to the order of the Bra- 
zilian Government, was launched by Sir W. G. Arm- 
strong and Co., Elswick, Newcastle-on-Tyne, on the 4th 
inst. She is a sister ship of the Barrozo, launched in 
August. The Amazonas is built entirely of steel, and is 
sheathed with wood and copper. She is protected by a 
steel armour deck. The vessel will be fitted with machi- 
nery of 7500 indicated horse-power, and is expected to 
attain a speed of 20} knots with natural draught. The 
bunkers when full will 700 tons of coal, enabling the 
ship to traverse about 8000 knots when cruising at a mode- 
rate speed. Her dimensions are: Length, 330 ft.; 
breadth, 43 ft. 9 in.; mean draught, 16 ft. 10in.; dis. 
placement, about 3450 tons. The armament will com- 
prise six 6-in. quick-firing guns, four 4.7-in. quick-firing 
guns, ten 6-pounder quick-firing guns, four 1-pounder 
— guns, four Maxim guns, and three torpedo 
tubes. 





Messrs. Wigham Richardson and Co., Newcastle on- 
Tyne, launched a steel screw passenger steamer on Satur- 
day, the 5th inst., which they are building to the order of 
the Osaka Shoshen Kabushiki Kaisha, of Osaka, Japan. 
The steamer is 261 ft. in length by 35 ft. in breadth 
by 23 ft. deep. 





Another of the 10 torpedo-boat destroyers which 
Messrs. Laird Brothers are building at Birkenhead for 
the British Government was launched on Saturday, the 
5th inst. She was named the Locust. The keel of the 
first-class battleship Glory was laid by the same builders 
on the 1st inst. inthe graving dock, and on the 5th inst, 
the ram stem was lowered into position. This stem is a 
solid steel casting of over 30 tons weight. The sternpost, 
which is also a very heavy casting, is to be placed in posi- 
tion in a few days. 





The Proserpine, third-class cruiser, was launched at 
Sheerness Dockyard on Saturday, the 5th inst. The 
Proserpine was laid down on March 2 last, and her prin- 
cipal dimensions are as follow: Length, 300 ft. ; beam, 
36 ft, 6 in. ; maximum load draught, 15 ft. ; displacement, 
2135 tons. Her armament will consist of eight 4-in. 
26-cwt. quick-firing guns, eight 3-pounder quick-firing 
guns, two .45-in. Maxim guns, and two 14-in. torpedo 
tubes. She will be fitted with triple-expansion engines 
and water-tube boilers. Her machinery, which is being 
manufactured at Devonport Dockyard, is designed to 
indicate 7000 horse-power and to give her a speed of 20 
knots. She will have Thornycroft boilers. hen com- 
a she will have a complement of 225 officers 
and men. 





The Doris, second-class cruiser, fully described and 
illustrated in ENGINEERING, vol. lxi., pages 776 and 831, 
went on her natural draught trial on the 5th inst., and 
the results were as follow: Steam pressure in boilers, 
152 1b, ; in engines, 150 lb. ; vacuum starboard, 27 in. ; 

rt, 26 in. ; revolutions—starboard, 140.1; port, 139.7; 
indicated horse-power—starboard, high-pressure cylinder, 
1360; intermediate-pressure, 1315; low-pressure, 1594; 
4269 ; port, high-pressure cylinder, 1318; intermediate- 

ressure, 1303; low-pressure, 1502; 4123; total, 8392. 

peed, 19.1 knots. his week she again went out for 
forced-draught trials, The contract stipulated for a power 
of 9600 indicated horse-power for four hours, with lin. of air 
pressure in the stokehold ; and on the trial theaverage power 
actually developed was 9851 indicated horse-power, the 
water gauge showing an air pressure in the stokehold of 
l.lin. The power was got with an average of 148.5 revo- 
lutions, and it is interesting to note that the mean power 
got with the sister ship Juno for 149 revolutions was 9771 
indicated horse-power, the pressure in the stokehold 
having been .92 in. The indicator diagrams were, as usual, 
taken each half-hour, and an examination of these shows 
that with variations in revolutions of the starboard 
engine between 148 7 and 151.1, the powers — 
ing were respectively 4919 and 5098 indicated horse- 
power. In the case of the port engine the range in power 
was from 4816 to 5029 indicated horse-power, the revolu- 
tions varying from 147.7 to 150.5 per minute. The 
maximum power, therefore, at any one time for the two 
engines was 10,127 indicated horse-power for 150.8 re- 
volutions. The Juno’s engines, at one time during her 
trial, reached 10,030 indicated horse-power. The mean 
results deduced from the half-hourly readings showed that 
the starboard engine ran at 149 revolutions per minute, 
the power being 4977 indicated horse-power, of which the 
high-pressure cylinder gave 1493 indicated horse-power, 
the intermediate 1438 indicated horse-power, and the low- 
pressure cylinder 2046 indicated horse-power. The 
vacuum was 27 in. The engine was run at a mean 
speed of 148 revolutions, developing an average of 4874 
indicated horse-power, of which the high-pressure cylin- 
der gave 1465 indicated horse-power, the intermediate 
1428 indicated horse-power, and the low-pressure cylinder 
1981 indicated horse-power. The vacuum was 26} in. ; 
the mean pressure was 150 lb. The boiler and engine 
amy tage was, therefore, a ee and as 
or the speed of the ship, the runs between Dodman Point 
and Rame Head showed a mean speed of 20.1 knots, but 
the speed could not be accurately determined on account 
of the high seas and strong wind blowing. The Juno 
on her ee ee made 20 knots. The re- 
sults in both shi ve exceeded expectations. The 
builders are the Naval Construction and Armaments 
Company, Limited, Barrow-in-Furness, who were repré- 
sented by Mr. James McKechnie, the engineering ma- 
a The Admiralty were represented by Mr. Marracks 
and Mr. Hollis, and Devonport Dockyard by Mr. 





Mayston, ni pana and Mr. Petre, chief in- 
spector of machinery. 
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INDUSTRIAL NOTES. 


Ir is a little difficult to follow the varying and often 
conflicting reports relating to the Hamburg strike, 
and the matters connected therewith at Bremen and 
other ports on the Continent, and at ports more or less 
affected in this country. That which seems to be abun- 
dantly clear is that the strike is pretty general in 
Hamburg, and that a general strike is, or was, de- 
clared. The latter, of course, means that not only 
dockers and labourers directly affected, but that other 
workers should cease work. In view of the general 
discontent, proposals for arbitration were submitted, 
and such proposals were accepted by large meetings of 
themen. The terms were, it appears, then submitted 
to the masters, representing a dozen associations and 
representatives of industrial and commercial houses 
interested in the dispute. This representative gather- 
ing of employers refused to accept arbitration, or to 
sanction the proposal to establish a board of arbitra- 
tion to deal with such disputes, It is difficult to judge 
accurately as to the grounds for such refusal, as all 
the facts are not beforeus. Possibly some hidden poli- 
tical question was behind the proposal, or behind the men 
by whom the proposal was made. So far, all the meet- 
ings appear to have been well conducted, and no dis- 
turbances have occurred of any moment; the only 
disorder was, it appears, at a meeting of the wives of 
the strikers, and this was, it seems, caused by the 
want of room rather than by preconcerted violence. 
The police had in this case to interfere with drawn 
swords. The strike spread to Bremen and to Antwerp, 
but in the latter case it was mostly in connection with 
Hamburg laden vessels, At Bremen, it appears, some 
arrangement has been come to as regards the matters 
in dispute, so that the strike may be rather more 
localised than it has been. In Hamburg alone some 
15,000 out of 18,000 workers were on strike at the 
close of last week, but of these scarcely one-half are 
likely to get strike pay. This difficulty of feeding a 
vast body of men is soon felt in a Continental city, 
even more quickly than it is here, or at least it is 
manifest more quickly than amongst British work- 
men as a rule. 

In the appeal for funds in support of the strike, the 
council of the International Federation state that ‘the 
spirit of the men is excellent, but the finances are 
weak.”’ It is always so in a Continental strike ; it is 
often so in an Koglish strike. Then it is stated that 
4000/. per week are required. This would seem to 
indicate that 10s. per week for 8000 men is required. 
To meet this demand, English dockers are asked to 
levy themselves Is. per week, commencing with 
last week. Help is being freely given by the 
workers of Denmark, by some of the Dutch unions, 
and some of the Belgian and German workers. 
But 4000/2. per week is a large sum, especially 
when most of it must be voluntary in its cha- 
racter. In view of the large number on strike at 
Hamburg, the International Federation rather desires 
that the dispute shall not extend to other Continental 
ports, and shall not at present interfere with British 
ports. But all these different phases of policy may be 
changed according to circumstances, inasmuch as the 
votes are in favour of a general strike, if the council 
so willit. It is prudence alone that keeps the move- 
ment in check. It appears that the men who have 
been taken on to do the work so far are either English- 
men or Danes ; in both cases, however, the workers are 
hired to unload, or load it may be, the vessels of 
their own nationality, being taken to Hamburg from 
the ports with the loaded vessels, or sent in other 
vessels when the difficulty became known. But in 
some other cases men have been found to help to do 
some of the necessary work on board the vessels and 
on the quays. What the final outcome of the contest 
will be it is hard to say ; the Government evidently 
regard the dispute as of foreign origin, made in Eag- 
land, not Germany. Al! the attempts to draw any 
concessions from the Government as to the expulsion 
of English delegates have failed. On the contrary, 
the feeling seems to be growing in favour of putting 
down outside interference in Continental labour dis- 
putes. Itis well that we should take note of this, 
or international complications may arise beyond the 
realm of labour. If mere labour disputes are to cause 
European complications, we shall soon have wars 
enough to satisfy the most warlike of men. 





In nearly all the engineering industries throughout 
Lancashire the improvement in trade recently noted is 
fully maintained. The only exception appears to be 
in some sections of the loom-making branch, in which 
the orders in hand are being finished more rapidly 
than new orders are being offered to replace them. 
Otherwise the anticipations are that full activity will 
be maintained in all the chief departments during next 
year, certainly for a considerable part of the year. 
All the machine tool makers are exceedingly busy 
throughout the various districts; the stationary 
engine builders, locomotive builders, boilermakers, 
&c., are well supplied with work, in some instances 
the orders on hand being sufficient to keep them fully 





going for the next 12 or 18 months. It appears that 
there isa large weight of work still to be placed, apart 


| Trades, is too important to be allowed to drop after 


so many years of experience and of useful work. It 


from that which is either coming forward or that may | is passing through one of its many trials, but there 
be anticipated within the next few months, if all goes is no serious difficulty between the workers and the 
well. The out-of-work lists of the various unions| employers ; on the contrary, the views ot both parties 


have been falling to a low level in most cases, and | coincide on all the points raised in the circular. 


consequently, where dissatisfaction existed with the 
rates of wages, hours of labour, or other conditions, 
some little forward movement has been experienced. 
This, for the present, is mainly with the machine- 
making trades. The journeymen and apprentices in 
the spindle and flyer manufacturing industry have 
struck for a higher minimum wage, both for the 
journeymen, and apprentices on attaining their ma- 
jority. It appears that the employers agree to the 
increase of wages for the men, but propose a lower 
scale for apprentices during the two first years after 
the expiration of apprenticeship. For the moment 
both parties seem disposed to act upon the principle 
of no compromise. In the iron trade business is 
coming forward steadily, and prices are generally 
firm. Inthe finished iron trade business is so active 
that prices still go on hardening, the competition 
being almost zi/. In the steel trade the prices are 
firm all round. On the whole, the outlook is exceed- 
ingly favourable, not only for the present, but for a 
considerable time to come, in all or nearly all cases 
well over the first half of 1897, in other instances far 
into the year 1898. Such prospects are reassuring. 





In the Wolverhampton district there has been a 
slight lull in the demand since the additional advance 
of 5s. per ton by the Unmarked Bar Makers’ Associa- 
tion, and the announced advance of 10s. per ton on all 
classes of branded bars by the marked bar firms. But 
the step was not unexpected, and no real check has 
been experienced. Most. makers are so pressed with 
orders for both finished iron and steel that they can 
well afford to decline all orders except at the enhanced 
rates. At the present time the demand is general, 
as though buyers were anxious to complete their 
orders for the remainder of the year, and to have some 
margin with which to start in the new year. More- 
over, there will be a few days’ rest, and probably little 
will be done from the 24th to.the end of the year in 
many of the iron and steel districts. In all the engi- 
neeriog, constructive, and cognate branches, trade is 
busy, very few being out of work, 


The advance of prices notified as regards Wolver- 
hampton rules in the Birmingham district, but a 
few makers seem to have some material to offer at 
lesser rates. On the whole, there is a firm and 
confident tone as regards all classes of iron, and more 
especially as tosteel. The latter is in such active de- 
mand that producers cannot keep pace with the 
requirements of their customers. ‘Lhe improved tone 
is general, and not merely confined to particular classes 
of material. The engineering and kindred industries 
are busy, with very few able men out of work. Most 
of the hardware trades throughout the locality are 
busy, both as regards the lighter and heavier wares. 
Nearly all the lighter local trades are also busy, the 
seasonal trades having had a fairly good time of it in 
anticipation of Christmas. There are no serious 
labour disputes pending, nor are there any threatening, 
so far as present appearances go. 


The question of the ‘‘ending or mending” of the 
Midland Wages Board has cropped up again on the 
eve of the annual election of the representatives of the 
board. On this occasion itis not merely the vapour- 
ings or complainings of local malcontents, but the 
question is raised by the general council of the Asso- 
ciated Iron and Steel Workers of Great Britain. The 
matter has been discussed, it appears, pretty often and 
closely in the meetings held locally, but the fioal de- 
cision rests with the association as a whole. It seems 
that the chief difficulty has arisen in connection with 
the want of organisation, the mere existence of the 
board being taken as all-sufficient without effective 
support. In the address recently issued, the associa- 
tion does justice to the employers as well as to their 
own members as supporters of the board, but two pro- 
positions are insisted upon as essential to the further 
existence and usefulness of the board: (1) That 
branches of the association shall exist in connection 
with the works sending a member to the board ; and 
(2) That all works connected with the board shall 
be bound to be governed by the rules and decisions of 
such board. These conditions really have the assent 
of both employers and es generally associated 
with the work of the board, but the object is to make 
it fully representative of the several districts over 
which the jurisdiction of the board extends. It does 
not appear that there is any danger as to the continued 
existence of the board, but what is desired assuredly 
is that it shall be placed upon a firm and sure founda- 
tion in all districts. For this purpose great interest 
will doubtless be taken in the election of representa- 
tives for the ensuing year. The work of the Midland 
Wages Board, following the lines of the North of 


' Eag and Arbitration Board for the Iron and Steel 





The 
only exceptions may be those who keep aloof from the 
board, but take advantage of its ruling and decisions 
whenever it suits them so to do. 





The threatened stoppage of work in the engineering 
trades on the Clyde, at Belfast, and in a portion of 
the north of England, has been averted by concessions, 
The employers affected offered jd. per hour advance, 
but they refuse to assent to the reduction of hours 
from 54 to 53 per week. On the other hand, certain 
other personal grievances are to be remedied. The 
men employed at Greenock, Port Glasgow, and Paisley 
accepted the offer, and it is expected that it will be 
generally accepted, the agreement to last for six 
months, The dispute of engineers at Messrs. John- 
stone’s works has been settled by the concession of 1s, 
per week advance, and a further similar advance at 
the end of the year to persons receiving 3ls. per week 
and under, 





The Hull dispute between Messrs. Earle and their 
engineers, after a strike of 15 weeks, has been settled 
by the intervention of Sir Courtenay Boyle, of the 
Board of Trade. Two conferences were held between 
the two parties, at the second of which the chairman 
submitted certain proposals as a basis of settlement. 
These, after some discussion, were adopted, agreed to, 
and signed, both parties undertaking to recommend 
that the terms be accepted by the persons concerned, 


The serious dispute at the works of Sir W. Gray and 
Co, at West Hartlepool arose out of a curious incident, 
the object of the men being the removal of a police con- 
stable stationed on the premises, whose conduct towards 
them, as they allege, was objectionable and irritating. 
One can well understand that such a man, if so deter- 
mined, or if indiscreet, could make a great deal of mis- 
chief ; but for 1000 men to strike against a constable 
whose duty it is to watch the works and preserve the 
property, is at least rather remarkable. Let us puta 
strong case : If the workmen at the Royal Arsenal at 
Woolwich struck because of the police there stationed, 
what would the public say? Really, we are having 
some strange strikes in these recent times, and one 
will be curious to know what the upshot of the strike 
at Hartlepool will be, what it will ead in, and what 
the real charges are that are levelled against the police 
constable at the works, 





Matters seem to be drifting towards a crisis in the 
London building. trades again, a crisis which may 
seriously imperil the ex’sting agreements with the 
several bodies constituting the Building Trades Fede- 
ration. The action which has led to the present 
strained relations is calmly and quietly set forth ina 
statement just issued by the Central Association of 
Master Builders of London, It refers to the past 
differences and disputes, and to the reasonable motives 
by which both parties were actuated, and which enabled 
the joint conferences to arrive at agreements with the 
several branches of the building trades affected, which, 
it was hoped, would settle the disputes. The wages 
question was conceded, and arrangements were made 
by which unionists and non-unionists were to be allowed 
to work side by side without interference by the unions. 
There was some disagreement at the time as to the 
terms severally submitted to; but all, except the 
labourers, accepted them, and the latter did so tacitly 
after a struggle. It now appears that the plasterers 
seek to evade the spirit of the rule agreed upon, and 
act according to the strict letter of their modified agree- 
ment. What the plasterers are accused of doing is the 
boycotting of certain firms, by abstaining from accept- 
ing work, when such work is required for decorative 
purposes. Assuming the allegations to be true, any 
mere quibble about terms will only recoil upon the 
heads of the parties breaking the agreement. The 
master builders appeal to the plasterers to fulfil the 
spirit, as well as the letter, of the arrangement, and not 
to engage in a system of persecution and annoyance, 
which ‘is undoubtedly in direct violation of the agree- 
ment.” This appeal to fair play is well worthy ot the 
consideration of the trade whose bona jides is ques- 
tioned, but also of the other ties to the agreement 
who were members of the federation. The acts com- 
plained of are merely matters of fact which can be 
clearly ascertained, and then these can be dealt with 
by the joint committee. 


For a considerable time past what is called the 
‘* Brooklands ment ” in the cotton trade has been 
more or less called in question, and some little irrita- 
tion has been evoked by a controversy as to its opera- 
tion. The Brooklands agreement was drawn up and 
signed at the place so designated on March 24, 1893, 
at the close of the great dispute then existing. But it 
was designed to meet other cases, and has been opera- 
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tive ever since in averting strikes and lockouts. The 
rules laid down govern both employers and employed 
in all matters brought before the joint board, but some 
time ago the Operative Cotton Spinners’ Association 
expressed dissatisfaction as regards the holding of joint 
meetings, and demanded that one should be called to 
consider the matter. The reply was that the demand 
was informal, not according to rule, and a sharp dis- 
cussion has been carried on ever since relating to this 
matter. So far, the dispute had reference to matters 
of form, but behind these were some questions affect- 
ing the terms of the agreement, which the operatives 
desire to see revised. At the first conference the sub- 
ject was discussed, and it is regarded as probable, if 
not certain, that the questions raised will be amicably 
settled. The report of the Operative Cotton Spinners’ 
Association gives further particulars, stating that both 
sides had previously considered each other's proposals. 
The operatives declined the proposals of the employers, 
and the meeting ended without any definite conclusion 
on the several matters. Another meeting is to take 
place, at which the whole question will be again con- 
sidered, but meanwhile all goes on just as before. 


We have noted from time to time the agitation of 
and the action by the railway workers of various 
grades, and recently more especially of the goods 
guards and the shunters on some of the great lines. 
The men have expressed dissatisfaction at the long 
hours—66 hours per week, exclusive of Sundays. Some 
concessions have been made by the North-Eastern 
Company as to hours; the Great Western have met 
the demand by raising wages, and the London 
and North-Western by extra pay to a certain 
number of employés. But it is reported that some 
18 men have been dismissed from the service of the 
London and North-Western Company for unsatisfac- 
tory replies respecting their attitude should a dispute 
arise with that company. It is premature to enter 
into any particulars with respect to these dismissals 
until some authorised version is given by the directors 
or others in authority. At present one version alone 
is known, and that is that men are dismissed from 
their employment by reason of a reply to a subordi- 
nate in the same company. 





The shipping trades of the Port of London are prers- 
ing forward a measure for insuring compensation for 
injuries inflicted upon the workmen on board foreiga 
ships. It appears that the object of the Bill is not 
confined merely to ships in British ports, but to 
English sailors and firemen on board vessels flying 
foreign flags, though it is admitted that those cases 
cannot be reached by British legislation alone. There 
issome difficulty in dealing with the case, but the 
law of several foreign countries is more nearly allied 
to our common law than many suppose. Liability is 
recognised ; it is only the forms of legal procedure that 
are different and difficult. The Foreign Office can 
help in this matter by a synopsis of the law of the 
different maritime countries, especially those trading 
to the ports of the United Kingdom, 





The Northern Federation of Miners, consisting of 
the Durham and Northumberland Associations, has 
been apparently split asunder by the action of the 
National Federation. The Northumberland men 
voted for the re-establishment of the board of concilia- 
tion, which in effect means a kind of sliding scale, 
and against joining the National Federation. Now the 
votes of the Durham men are in favour of the federa- 
tion, which will mean a severance and a weakness to 
both unions. What the ultimate effect of the decision 
will be it is difficult to foresee. The majority was 
gteat also—for joining the federation, 29,842 ; against 
the proposal, 16,647; majority, nearly 13,200. But 
there were also 12,000 neutral votes. The result 
is regarded by the federation with feelings of triamph, 
as a master-stroke after five or six years of work. 

The coalowners of Scotland seem in no hurry to 
make such concessions to the men as may be expected 
toavert a strike. Perhaps the employers only await 
the final step. The threat of a strike has been long 
heard, without result. Once stop production, and coal 
will go up. The first to be benefited will be the 
owner of the coal in stack or stock. The first week 
will probably recoup the employers for any loss which 
may otherwise arise during the dispute. 





The slate quarries of Lord Penryhn in Carnarvon- 
shire have been thrown open to the men after nine 
Weeks’ strike, and the loss of 40,000/. in wages alone. 
Nothing seems to have been gained by the men. 





THe Wortp’s Ratways.—It is estimated that there 
are 427,374 miles of railway in operation throughout the 
world, This total is made up as follows: Europe, 152,423 
asian; America, 226,937 miles ; Asia, 26,078 miles; Africa, 

41 miles; and Australasia and Oceania, 13,795 miles. 


The length of line at work in the United States is 179,000 | - 


mules; but American lines, taken as a whole, do not 


approach the European standard of excellence, 





THE ORIGIN OF THE BESSEMER 
PROCESS. 


Historical and Technical Sketch of the Origin of the 
Bessemer Process.* 


By Sir Hznry Bessemer, London, England, 
Honorary Member of the Society. 


Ever mindful of the great honour spontaneously con- 
ferred on me by the President and Council of the American 
Society of Mechanical Engineers in electing me an 
honorary member of that learned body, I have deemed 
it both a privilege and a duty on my part to lay before 
them a brief account of the early origin of the Bessemer 
process of steel manufacture, as developed at my bronze 
powder manufactory in London. 

It is generally well known that this invention had its 
origin in certain experiments commenced in January, 
1855, for the purpose of improving the quality of cast iron 
employed for founding heavy ordnance, by rendering the 
iron more tough, increasing its tensile strength, and 
making it less subject toinjury by abrasion. I was aware 
that Fairbairn and others had sought to improve cast 
iron by the fusion of some malleable scrap iron along with 
the pig iron in the cupola furnace; this fusion of scrap 
iron, intermixed with the mass of coke, was found to cou- 
vert the malleable iron into white cast iron, which was at 
the same time much contaminated with sulphur, and thus, 
to a great extent, this method had failed in its object. In 
my experiments I avoided the difficulties inseparable 
from Fairbairn’s plan, by employing a reverberatory 
furnace in which the pig iron was fused, forming a bath ; 
into this bath I put broken-up bars of blister steel, made 
from Swedish or other charcoal iron, its fusion — 
place without being further carburised by contact wit 
the solid fuel, or contaminated by the absorption of sul- 
phur. The high temperature necessary for the fusion of 
a large proportion of steel in the bath, was attained by 
constructing the firegrate much wider than the batb, by 
contracting the width of the furnace considerably at the 
bridge, and also by continuing to taper the furnace 
slightly all the way from the firebridge to the downcast 
flue, which was connected with a tall chimney ehafd. 
My English patent for this arrangement bears date 
January 10, 1855. Many alterations and modifications 
of this furnace were made from time to time; it was 
found that the large volume of flame sweeping over the 
open hearth of the furnace was mixed with a considerable 

uantity of combustible gas, to consume which a hollow 
ions was employed, having numerous perforations 
made in the fireclay lumps of which it was composed, and so 
arranged as to allow jets of hot atmospheric air to mingle 
with these combustible gases, which had the effect of pro- 
ducing an intense heat close down on the surface of the 
bath ; it was also found that the admission of hot air all 
along the back of the firebridge produced a Ce2arburising 
action on the bath; and hence the degree of carburation 
of the metal might be altered by regulating the admission 
of air. The flow of air through the hollow tirebridge 
served also to moderate its temperature and render it 
more durable. 

Some of the samples of metal which I produced by 
this process were, when annealed, of an extremely fine 
grain, and of great strength. At this stage of my experi- 
ments I determined on casting a small model gun, which 
in the lathe gave shavings slightly curled, and closely 
resembling the turnings from a steel ingot. The metal 
when polished also looked white and close-grained like 
steel. I was so well pleased with this casting that I took 
it over to Paris, obtained an audience with, and showed it 
to, the Emperor, who had, in fact, encouraged me to make 
an attempt to improve iron ee in founding heavy 
ordnance. His Majesty, who had desired me to report 
progress, accepted this experimental gun, remarking that 
some day it might have an historical interest, and it was 
in recognition of this circumstance that His Majesty later 
on intimated to me, through Colonel Belleville, his desire 
to confer on me the Grand Cross of the Legion of Honour, 
provided I could obtain permission to wear it, a privilege 
which our ambaseadors twice refused. His Majesty also 
gave me permission to erect my furnace at the Govern- 
ment cannon foundry at Ruelle, near Angouléme, to which 
place I went, with proper introductions, for the purpose 
of arranging all the necessary details. I also sent over 
from England several thousand special firebricks, &c., 
for the erection of the furnace. : 
But on resuming my further researches, after returning 
to London, an incident cccurred which suddenly put a 
stop to the intended works at the Ruelle Gun Foundry, 
on § in fact, altered all my future plans and investi- 
gations. : : ; 
The furnace as it was then arranged is shown in vertical 
section by Fig. 1, page 747, and in horizontal section on a 
line passing through openings in the perforated hollow fire- 
bridge by Fig. 2, where the narrowing of the body of the 
furnace is clearly shown, and the manner in which the 
jets of air were directed so as to produce an intense igni- 
tion of the combustible gases mingled with, and passing 
over, with the large volume of flame, from the overcharged 
firegrate. 

e small scale on which this experimental furnace was 
built (viz., a capacity of 3 cwt. only) was much against 
my obtaining the high temperature necessary to melt a 
large proportion of steel in the pig-iron bath. I was, of 
course, fully aware that a furnace of sufficient capacity to 
casp a 5 or a 10 ton gun would produce a much higher 
temperature than ib was possible to attain in my small 
furnace, and also that a forced draught, obtained by 
closing in the ashpit and forcing air into it, would also 
still further increase the temperature. That this forced 
draught was in my mind at the time, is shown by the 
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fact that I took outa patent for the manufacture of cast 
steel, dated October 17, 1855; that is, about two months 
after the casting of the model gun ; in this patent I fully 
described the forcing of air by a fan into the closed ash- 
pits of furnaces employed in the manufacture of cast 
steel ; and it has often since occurred to me that, with the 
additional resources still untried, I did not act wisely in 
so suddenly abandoning these open-hearth experiments, 
in favour of an entirely different system, — to my 
mind by the incident before referred to. But with my 
impulsive nature and my intense desire to follow up every 
new problem which presented itself, I at once threw my- 
self unreservedly into this new study, which seemed to 
open @ way to the rapid production of bars, rails, and 
plates, of malleable metal direct from the blast-furnace. 

Before dismissing this subject) it may be Pargineme 
even at this distant period to speculate on what woul 
have been the natural outcome of the open-hearth furnace 
experiments, had I not been so suddenly diverted from 
their further pursuit. 

Such a furnace, with a forced draught, and a capacity 
of 10 tons, would undoubtedly have melted malleable iron 
or steel in a bath of pig iron, and have decarburised it to 
the desired extent, for [ had, in fact, in this small furnace 
already fused steel in a bath of pig iron, on the open 
hearth of a reverberatory furnace, and as far back as 
January, 1855, I had claimed in my patent “ the fusion of 
steel in a bath of melted pig, or cast iron in a reverbera- 
tory furnace, as herein described.” 

his was about 10 years prior to the first patent taken 
out by M. Emile Martin, and now generally known as 
the Siemens-Martin process. This patent was obtained 
in England in the name of Emile Martin only, and is 
dated August 18, 1865, or more than 10 i after my 
patent of a 1855. M. Emile Martin, in his 
patent, says: “‘The manufacture is effected upon the 
principle of fusion of iron or natural steel in a bath of 
cast iron, maintained at a white heat, in a reverberatory 
furnace such as a Siemens gas furnace.” 

I desire to say that I make no claim whatever to the 
— invention of the Martin-Siemens process, nor do I 

or one moment assume that my patent of 1855 furnished 

any information which either of these gentlemen availed 
themselves of ; but I think I am justified in saying that the 
fusion of steel in a bath of pig iron, on the open hearth 
of a reverberatory furnace, which I had patented and 
successfully effected, was, to use a favourite expression 
of Mr. Gladstone, ‘‘approaching within measurable dis- 
tance” of that now well-known and successful process, 

On my return from the Ruelle Gun Foundry, I resumed 
my experiments with the open-hearth furnace, when the 
remarkable incident I have twice referred to occurred in 
this way: Some pieces of pig iron in one side of the bath 
attracted my attention by remaining unmelted despite 
the great heat of the furnace, and I turned on a little 
more air through the firebridge, with the intention of 
increasing the combustion ; on again opening the furnace 
door after an interval of half an hour, these two pieces of 
pig still remained unfused. I then took an iron bar, with 
the intention of pushing them into the bath, when I dis- 
covered that they were merely thin shells of decarburised 
iron, as represented at Fig. 4, page 747, thus showing that 
atmospheric air alone was capable of wholly decarburising 
grey pig iron and converting it into malleable iron without 
puddling or any other manipulation. It was this which 
gave a new direction to my thoughts, and after due con- 
sideration I became convinced that if air could be brought 
in contact with a sufficiently extensive surface of molten 
crude iron, the latter would rapidly be converted into 
malleable iron. 

This, like all new problems, had a special interest for 
me, and I became impatient to test it by more than a 
laboratory experiment ; without loss of time I had somefire- 
clay crucibles made with perforated covers, and also some 
fireclay blowpipes, which I joined to a 3 ft. length of 1-in. 
gaspipe, the opposite end of which was attached by a 
piece of rubber tubing to a fixed blastpipe. This elastic 
connection permitted the easy introduction and with- 
drawal of the blowpipe into and out of the crucible, as 
shown at Fig. 5, page 747, which represents a vertical sec- 
tion of an air furnace, containing a crucible, which, in this 
case, represented the ‘‘ converter.” About 101b. of molten 
grey pig-iron about half filled the crucible, and 30 minutes’ 

lowing was found to convert 10 lb. of this grey pig-iron 
into soft malleable iron. Here at least one great fact was 
elicited, viz., the absolute decarburisation of molten crude 
iron without any manipulation, but not without fuel ; for 
had not a very high temperature been kept up in the air 
furnace all the time this quiet blowing for 30 minutes was 
going on, it would have resulted in the solidification of 
the metal in the crucible long before complete decarburisa- 
tion had been effected. Hence arose the all-important 
question, Can sufficient internal heat be produced by the 
introduction of atmospheric air to retain the fluidity of 
the metal until it is wholly decarburised in a vessel not 
externally heated ? 
This I determined to try without delay. I fitted up a 
larger blast cylinder in connection with a 20 horse-power 
engine which I had daily at work, and I also erected an 
ordinary foundry cupola capable of melting half a ton of 
pig iron. Then came the question of the best form and 
size for the experimental ‘‘converter.” I had very few 
data to guide me in this, as the crucible converter was 
hidden from view in the furnace during the blow. I, 
however, found that slag was produced during the blow, 
and escaped through the holes in the lid ; this fact guided 
me to the construction of a very simple form of cylindricsl 
converter, about 4 ft. in height in the interior, which was 
sufficiently tall and capacious, as I believed, to prevent 
' anything but a few sparks and heated gases from escaping 





— ' through a central hole made in the flat top of the vessel 


for that purpose, as shown in vertical section at Fig. 6. 
| The converter had six horizontal tuyeres arranged around 
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the lower part of it; these were connected by six adjust- 
able branch pipes, deriving their supply of air from an 
annular rectangular chamber extending around the con- 
verter, as shown, 

All being thus arranged, and a blast of 10 lb. or 15 lb. 
pressure turned on, about 7 cwt. of molten pig iron was 
run into the hopper provided on one side of the con- 
verter for that purpose. All went on quietly for about 
10 minutes. —. such as are commonly seen when 
tapping a cupola, accompanied by hot gases, ascended 
through the opening in the top of the converter, just as I 
supposed would be the case, but soon after a rapid change 
took a. In fact, the silicon had been quietly con- 
sumed, and the oxygen next uniting with the carbon, 
senb up an ever-increasing stream of sparks and a volu- 
minous white flame ; then followed a succession of mild 
explosions, throwing molten slags and splashes of metal 
high up into the air, the apparatus becoming a miniature 
volcano in a state of active eruption. No one could ap- 
proach the converter to turn off the blast, and some low 
flat zinc-covered roofs close at hand were in danger of 
being set on fire by the shower of red-hot matter falling 
on them. All this was a veritable revelation to me, as I 
had in no way anticipated such violent results. How- 
ever, in 10 minutes more the eruption had ceased, the 
flame died down, the process was complete, and on tap- 

ing the converter into a shallow pan or ladle, and form- 
ing it into an ingot, it was found to be wholly decarbu- 
rised malleable iron. 

Such were the conditions under which the first charge 
of pig iron was converted into malleable iron in a vessel 
neither internally nor externally heated by fire. 























I, however, desired to convert a second charge of pig 
iron, which had been put into the cupola, and in order to 
prevent this dangerous projection upward of sparks and 
molten slags, a temporary expedient was resorted to, 
which, however, failed in its object. I procured one of 
those circular chequered cast-iron plates so much used in 
the London pavements to allow coals to be put into the 
cellars below the pavement. This plate, which was about 
a footin diameter, was suspended by a chain at a distance 
of 18 in. above the central opening, in the top of the con- 
verter, as shown in Fig. 6, page 747. 

This as a mere oe 2g § evice was deemed sufficient 
to allow the conversion of another 7 cwt. charge to be 
effected without any danger of setting fire to the pre- 
mises. The converting operation went on quietly as 
before, but when the eruption commenced I saw the sus- 
pended plate get rapidly red-hot, and in a few minutes 
more it melted and fell away, leaving the chain dangling 
over the opening, and allowing the slags and splashes of 
metal to shoot upwards as before. Thus it happened that 
the first converter which I had constructed was at once 
condemned as commercially impracticable, owing to this 
vertical eruption of cinder, and for this reason only. All 
attempts to lessen the violence of the process by a reduc- 
tion of the number of tuyeres, or by lessening the dia- 
meter of the tuyere pipe orifices, or by diminishing the 
pressure of the blast, only resulted in a reduction of the 
necessary temperature, and in preventing the conversion 








of the molten pig iron into malleable iron. In one case 
the trial of a diminished area of tuyere opening, resulted 
in nearly the whole charge of metal, after more than an | 
hour’s blowing, being converted into a solid mass of | 
brittle white iron similar to ordinary refiners’ plate metal. | 
Indeed, I may say that the results of all my early inves- | 
tigations gone to me, beyond the possibility of doubt, a | 
fact which has since been confirmed in every er | 
steel works throughout Eurcpe and America, viz, that 


rapidity of action ending in a violent eruption are abso- le space for the violent expansions, of some 8 ft. or 10 ft. 
lutely necessary conditions of success ; and when we take | in height above the normal level of the metal; in this 
into consideration the fact that the converted metal must | space the violent 
be made to acquire an enormously high temperature, 80 | on] 
that it may not be chilled in tapping, or pouring it out of | of 


the incandescent converter into a cold open ladle; that | 


it be not chilled by the addition of a large quantity of | all attempts to 
much cooler metal employed to deoxidise it; that it does | drical vesel which has no top to it, and in which the 
not chill and form a skull in the casting ladle during | metal rises to within a few inches of its open mouth, must 
utterly fail from two causes. 
fly off so freely that the temperature of molten malleable 
iron could never be reached, and, second, because nearly 
all the metal contained in such a shallow open-topped 
vessel would leap out of it, and be scattered in 
tions when the pen tes eruption takes place, without 


long time required to form it into 
ingots; it is obvious that to carry out the Bea- 
semer Bonney successfully, a temperature must be! 
obtained very considerably above the mere melting tempe- 
rature of malleable iron. In order to obtain this tempe- | 
rature it is necessary to drive powerful streams of air into 


the comparativel 





the metal, so as to divide it into innumerable fiery which no charge 0 


globules diffused throughout the whole body of metal | fluid malleable iron. This violent eruption of slags, 
under operation, which for the time being may be likened | accompanied by an immense volume of flame which issues 
to a fluid sponge, with the active combustion of carbon | from the mouth of the converter, has surprised every one 
with oxygen going on in every one of its myriads of ever- | when witnessing the Bessemer process for the first time, 
changing cavities. | Nor was I an exception to the rule, for I was as much 

It has been found that the union of carbon and oxygen | astonished _as others at this violent eruption, or most 
takes place so rapidly at this high temperature as to pro- | arsuredly I should never have been co stupid as to design 
duce a series of mild explosions, which are scarcely | a converter so as to discharge a shower of slag vertically 
noticed in the large converters ia common use which have | upwards, and thus insure its falling back cn to, and all 

















around, the converter. Till that time no one had ever 
seen a converter in operation, but no one who had once 
witnessed the conversion of fluid pig iron into mal- 
leable iron by a blast of air, would ever propore 
to construct a converter with an opening at the top 
so as to direct this fiery stream vertically upwards. 
Later experience allows me fearlessly to assert that 
charge of molten crude iron cannot be converted into 
fluid malleable iron or steel by forcing air through it, with- 
out this violent eruption taking place. Hence it is to me 
— inconceivable that any man who had once wit- 
nessed the violent eruption invariably accompanying the 
converting process, should, after such an experience, 
design and patent a converting vessel with a sloping top 
and a vertical outlet so admirably adapted to throw up- 
ward and discharge so large a proportion of its contents 


: action expends itself unseen, and is 
partially recognised by a small additional quantity 
ags leaping out of the mouth of the converter. 

With these facts before us it must be self-evident that 
roduce malleable iron in a plain cylin- 


First, because heat would 


all direc- 


molten pig iron can be converted into 
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as that shown in Fig. 7, which is an exact reproduction 
of an authorised drawing of the converter of an American 
patentee who, it has been asserted, had successfully 
carried on this converting process many years prior to 
his taking out this patent in 1857. The original patent 
. cae : “'W, Kelly. No. 505. Reissued, November, 
, te 
I had no sooner condemned my first cylindrical con- 
verter than I commenced to remedy its defects. The 
most obvious and ready way of doing this would have 
* been simply to make an opening near the top, on one side 
of it, and thus allow the escape of the ejected matter to 
ke place horizontally, and direct the discharge sgainst 





a wall, or allow it to fall into a pit, &., but I 
desired to prevent the discharge of metal splashes as far 
as possible, so that I determined on constructing the new 
converter with an upper chamber having an arched roof 
and a conical sloping floor. This converter is represented 
at Fig. 8, page 747, in vertical section, and at Fig. 9 in 
horizontal cross-section, taken through the tuyeres. When 
a converter is so constructed the fluid matters which would 
otherwise pass vertically upward into the air are thrown 
againet the arched roof, and any fluid metal which may 
be thrown up falls upon the —- floor of the upper 
chamber, and again returns to the lower one, while the 
flame and a portion of the slags find their way out of the 





two square lateral openings provided for that purpose. 
This upper chamber serves also as a receptacle for heating 
up any metal intended to recarburise or alloy with the 
steel in course of Lewy | converted. The section, Fig. 9, 
shows six well-burned fireclay or plumbago tuyere Jn bg 
fitted to openings left in the lining for that purpose. 
Their outer ends are made conical to facilitate the ram- 
ming in of loam around them, and which effectually holds 
them in position, and at the same time admits of their 
easy removal when worn out; a jointed piece of iron 
tube, with a catch to hold it in place, communicates the 
blast to each tuyere. 

Another view of this converter, taken at right angles 
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to Fig. 8, is given in Fig. 10, page 750, showing in one side 
the hopper by which the molten iron is run in by a mov- 
able spout direct from the cupola. This view also shows 
the tapping hole open, and the spout which conducts the 
converted metal into a movable shallow pan or receiver 
supported by a long handle (not shown). A firebrick plug, 
attached to a long handle, is fitted to a firebrick ring or 
opening in the bottom of the pan, and prevents an 

débris from the tapping hole being carried into the cots « 

As this apparatus was intended to exhibit the process, 
it was essential that an easy way should be provided for 
getting away the ingots and quickly repeating the process. 
This casting apparatus, constructed precisely as repre- 
sented in Fig. 10, waa erected at my bronze manufactory 
in London about two months prior to my reading the 
**Cheltenham Paper.” It is represented in vertical sec 
tion in Fig. 10. The interior of the mould was 10 in. square 
and about 3 ft. in length, and was made in two pieces 
planed quite parallel and then permanently bolted together. 
The mould had a massive equare lower flange resting on 
four dwarf columns, which stood on the square upper 
flange of an hydraulic cylinder. Massive bolts passed 
through these dwarf columns and through the square 
flanges, and thus united the ingot mould and hydraulic 
cylinder, in which a ram or plunger was placed, having a 
movable square head while accurately fitted the mould 
and formed a closely fitting movable bottom to it. Both 
the ram and the external surface of the mould were kept 
cool by a water jacket provided with supply and waste 
pipes. Matters being thus arranged, the converted metal 
was allowed to fall in a vertical stream from the receiver 
on to the head of theram. The receiver was then re- 
moved, and water under pressure was turned on to the 
hydraulic cylinder as soon as the steel was solidified, when 
a beautifully square ingot, 10in. equare and weighing 
about 7 cwt., steadily rose and stood on end ready for 
removal, the head of the ram rising 1 in. or 2in. above 
the top of the mould. There are, no doubt, many persons 
still living who witnessed this combined converting and 
casting apparatus in successful operation at my bronzs 
works in London. 

Two 10-in. square ingots made with this apparatus 
were sent to the Dowlais Iron Works in Wales, and, 
without hammering, were rolled into two flat-footed rails, 
on Avgust 26, 1856—that is, 13 days after the reading of 
the ‘‘ Cheltenham Paper.” They were rolled under the 
personal superintendence of Mr. Edward Williams, Past 
President of the Iron and Steel Institute, where two 
pieces of these rails are still kept as examples of the early 
working of my process in London. 

I may here call attention to the fact that in my patents 
dated October 17, 1855, I described how the state of car- 
buration of the converted metal might be regulated by the 
addition of molten pig iron after the blow had taken 
lace ; and as this patent was dated 11 months prior to 

fr. Mushet’s patent, claiming to recarburise the con- 
verted metal with the German pig-iron known as spiegel- 
eisen, Mr. Mushet could not prevent my use of that, or 
any other pig iron, to recarburise the converted metal 
after the blow. There was also another absolute bar to 
Mr. Mushet’s claims to the exclusive use of manganese in 
my process besides its public use in all countries by cast- 
steel manufacturers, for in another patent of mine, dated 
May 31, 1856—that is, 16 weeks prior to either of Mr. 
Mushet’s three manganese patents—I gave the right to 
the public to alloy steel in my process with any metals 
previously used to alloy cast steel, by showing various 
ways in which these alloys might be made in my process, 
either by fluid or solid metals, or by metallic oxides. 
After this description I entered a disclaimer to their ex- 
clusive use, by means of which disclaimer and publication 
all alloys of steel might be made in my converting process 
which had hitherto been made by other cast-steel manu- 
facturers ; so that the three patents of Mr. Mushet, em- 
bracing, as they did, every known means of employin 
manganese, and which were intended to corner me an 
control my patent, utterly broke down simply by having 
been anticipated in my two former patents. In conse- 
quence of this, Mr. Mushet did not think it worth while 
even to give me notice that in using spiegeleisen for re- 
carburising I was infringing his patents, nor did he make 
any attempt legally or otherwise to prevent me and all 
my English licensees from the free use of manganese ; 
and I could never understand why American stee 
manufacturers paid a royalty for the use of these invalid 
patents. 

In this same patent of May 31, 1856, I anticipated the 
invention of Sir Joseph Whitworth for casting steel under 
great pressure in order to render the ingots or castings 
more sound, 

I stated that “I have observed that the cellular con- 
dition of cast steel, and more especially malleable iron 
castings, is more or less owing to the spontaneous dis- 
engagement of gaseous matter in the interior of the fluid 
mass. Now it is well known that substances capable of 
vaporising, or of evolving gaseous matters, do so with 
greater difficulty if surrounded »ya denee atmosphere. I 
therefore make use of this peculiar property of matter in 
order to increase the soundness of ingots or other articles 
formed by casting in fluid malleable iron or steel.” Then 
follow details of apparatus both for casting under gaseous 


tion I have never had any doubt whatever, and he had | enough to show how the Bessemer process originated, and 


the additional merit of successfully carrying them out. 

Before concluding this brief sketch of the more salient 
pointe connected with the many forms of apparatus 
designed by me to facilitate or improve my process, I 
must revert to the difficulties inseparable from a fixed 
converter, for in this form of apparatus much heat is dis- 
sipated by the necessity of blowing before runuing in the 
metal, and—what is still worse—the necessity of con- 
tinuing the blast after the metal is converted and during 
the whole time of its discharge. Then there is the un- 
certainty as to the time employed in tapping, during 
which time the blowing must be continued, and there is 
also the difficulty of stopping the process, if anything 
goes wrong with the blast engine, or if a tuyere gives 
way. 

Thess difficulties and many others caused me to search 
diligently for a remedy for these grave defects, which at 
that time appeared impossible to overcome, until the 
happy idea occurred to me of moving the converter on 
axes, 80 as to be able to keep the tuyeres above the metal 
until a charge of molten iron was run in, and which per- 
mitted the whole charge to be commenced at one and the 
same time, and admitted also of the cessation of blowing 
during its discharge. This movement of the converter 
also permitted a stoppage of the process to take place 
at any time for the removal of a worn-out tuyere if neces- 
sary, and afforded great facilities for working the process. 
The peculiar form of the movable converter was a matter 


of great importance, as there were several neceseary | }, 


requirements to provide for. First, in order to make the 
heavy lining secure when turned upside down, a more or 
less arched shape in all directions was necessary, and a 
long oval form seemed best adapted to the purpose, as it 
allowed some 8 ft. or 9 ft. in height for the metal to throw 
itself about in, without leaving the converter. Then the 
large mouth or outlet pointing to one side was necessary 
to direct the sparks to be all discharged in a direction 
away from the casting pit. After much study the precise 
form arrived at is shown at Fig. 11, page 751, which is 
an external elevation, and Fig. 12, a vertical section, in 
the position in which the vessel is retained during the 
running in of the metal; Fig. 13 shows the position ib 
occupies during the blow; Fig. 14 shows the position it 
assumes during the discharge of the converted metal intoa 
loamed-up casting ladle provided with a discharge valve at 
the bottom; the ladle can be moved from mould to mould by 
closing the valve during such movement, and on opening 
it a vertical stream descends into the mould (see Fig. 15), 
perfectly free from any admixture of slags. The advantage 
of this mode of filling the moulds will be understood when 
it is borne in mind that the latter are necessarily narrow, 
a iron vessels. Now, itis we)l known that astream 
of molten metal, poured from the lip of a ladle, will de- 
scribe a parabolic curve in its descent, and tends to strike 
the other side of the mould before reaching the bottom. 
The surface of the cast-iron mould so struck is instantly 
melted by the incandescent stream of steel, and the ingot 
and the mould thus become united, causing great incon- 
venience and destruction to the mould ; nor is it easy in 
pouring the steel from a ladle to prevent some of the fluid 
slag floating on its surface from flowing over with the 
steel and spoiling the ingot. All of these difficulties are 
avoided by the valvular ladle discharging a vertical 
stream down the centre of the mould, the quantity and 
flow being regulated with great facility by the hand lever 
on the side of the ladle, 

Many other mechanical contrivances were necessary to 
perfect the process ; such, for instance, as a patent blast 
engine with noiseless self-acting valves ; the bydraulic 
casting crane carrying the casting ladle over every mould 
in the semicircular casting pit, and capable of rising and 
falling to correspond to the descent of the mouth of the 
converter when filling the ladle for casting. Then there 
are the direct-acting ingot cranes which clear the pit and 
refill it with another set of moulds rapidly and with 
little manual labour; then we have the elevated ‘‘ valve 
stand,” called in America ‘‘ the pulpit,” from which safe 
position a single workman can overlook the whole convert- 
ing apparatus, controlling all their movements, governing 
the blast, working the hydraulic cranes, Xc, 

The mode of transmitting semi-rotary motion to the 
converter was another important question which I had to 
solve. I was of opinion that ordinary shafting and straps 
were out of the question in dealing with this fiery monster ; 
5 or 10 tons of fluid metal had to be lifted in one direc 
tion, the load diminishing until the fluid running to the 
opposite end of the converter tended to drive the lifting 
gear in the reverse direction, so that if anything went 
wrong or slipped, the converter might swing itself round 








pressure, and also by the direct action of an hydraulic 
plunger acting on the fluid steel during its solidification. 
I have no doubd whatever but that when Sir Joseph | 
Whitworth applied for his patent for casting steel under | 
the pressure of an hydraulic plunger, he was wholly un- | 
aware of what I had patented nine years previously, and | 
isis only due to Sir Joseyh to say that immediately on | 
his patent agent pointing out this fact to him, he came to 

me and took a license under my patent, paying me a 

royalty on all the compressed steel made at his works up 

to the date at which my patent caased toexist. That his | 


special mechanical arrangements were an original inven- | details are necessarily omitted, I trust that I have said! think, in regard to railwaye. 
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and discharge these 5 or 10 tons of incandeecant steel on 
to the floor or among the workpeople. This determined 
me to adopt the hydraulic apparatus now universally 
Te for governing the motions of the converter, for 
with this simple and reliable apparatus a lad at safe dis 
tance can start it in motion or stop it instantly, can alter 
its speed of motion, and control the pouring out o‘ 
10 tons of incandescent steel as easily as a lady pours out 
a cup of tea. 

The first movable converter was erected at my steel 
works in Sheffield, and was moved by hand gearing, 
because at that early date I had not invented the hydraul:c 


as represented in Fig. 19, page 751, which shows also the 
first modifiation of the hydraulic casting crane, after- 
wards elaborated and rendered suitable for casting heavy 
charges of steel. 

In conclusion, permit me to say that I have great plea- 
sure in bringing before the many eminent engineers of 
which this Society is composed a brief sketch of the ea:ly | 


ratus just described. This early converting apparatus | 
did good work at Sheffield, and was constructed precisely 
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ow, by constant study and practical research, it was de- 
veloped from a mere abstract theory, nearer and nearer 
to a degree of practical development at my bronze works 
in London till I was justified in erecting the Bessemer 
Steel Works in Sheffield, which still remain in active 
operation under the style of Henry Bessemer and (o., 
Limited. These works were established for commercial 
purposes, and also to serve as a pioneer works or school, 
where the proc:ss was for several years exhibited to any 
iron or steel manufacturers who desired to take a license 
to manufacture under my patents; during that time all 
who desired to do so were allowed to bring their own pig 
iron, and personally, or by their managers, see it con- 
verted, prior to taking a license. 

And now, when I contemplate the great steel trade of 
Europe and America, with an annual production of 
10,000,000 tons of Bessemer steel, I may be pardoned if I 
express some pride and satisfaction when I find that, not- 
withstanding the keen competition of rival manufacturers 
and the ceaseless activity and inventive talents of me. 
chanical engineers, my original invention has not been 
swept away, but still exists in active operation in every 
stecl-making country in the world, intact in all its main 
features, and in almost every detail, as it left my hands 
40 years ago. 





Victorian Rattways.—The balance sheet of the Vic- 
torian Railway Department for the year ending June 30 
as now been completed. It shows a total revenue of 
2,401,392/. ; working expenses, 1,546,474/.; and interest 
and charges, 1,438,602/. ; leaving a deficiency of 583,685, 
The deficiency for the year ending June 30, 1895, was 
380,6487. While the revenue shows a decline of 180,199/., 
the working expenditure has been increased by 3082/., and 
the percentage of working expenses to revenue has 
risen from 59.78 per cent. to 64.39 per cent. 





“Loose Suunting” av StTamMrorD. — The Great 
Northern Railway Company’s station at Stamford is the 
terminus of two single lines, both entering the station at 
one end, and the station itself is placed between the Mid- 
land Railway Company’s line and the river in a somewhat 
cramped position. Access to the ticket platforms is con- 
trolled from the Midland cabin, but between these plat- 
forms and the stution are several points, facing for in- 
coming trains, which are entirely worked by ground 
levers, and are weighted to lie normally for the arrival 
lines. Signals, outside those worked from the Midland 
cabin, there are none. Such, at any rate, was the state of 
affairs at the time of Colonel Addison’s inquiry into the 
buffer-stop collision which occurred there on October 17 
last, whereby nine passengers and two servants of the 
company received a shaking, and trifling damage was done 
to the train and buffer-stops. On the day in question 
a train came in and stopped at the ticket platform, 
and, in accordance with the special instructions dated 
February, 1895, the engine was detached, and ran into 
one of the sidings, and then was connected to its train by 
means of a tow-rope, and as soon as the tickets had been 
collected, and the vacuum brake eased off, it towed the 
train into the station. Two men, one at each end of the 
train, brought it in under the control of the hand brakes 
only. In this case the front van was one of the North 
British Company’s, and the brake handle required a large 
number of turns to put the blocks on. After making some 
14 or 15 turns, the guard, who had not been in that vehicle 
during the journey, thought that the brake was out of 
order, and shouted to a man on the platform to tell the 
other man to put his brake on hard. This he did, but not 
in time to avert acollision, which caused the train (con- 
sisting of four vehicles) to rebound a yard or so. It was 
found afterwards that the North British brake wanted only 
two or three turns to apply it fully, and the Govern- 
ment Inspector considers that the guard should always 
try the brake before the tow-rope is detached, It is the 
system of working, however, and not the man who is 
blamed for this accident. As pointed out by Colonel 
Addison, ‘loose shunting” of passenger vehicles is 
strictly prohibited by the rules of the Associated Com- 
panies to which the Great Northern Railway is party, 
and yet they have issued special instructions to tow-rope 
such vehicles, and surely tow-roping must come under the 
definition of ‘‘loose shunting.” He points out that 
arrangements should be forthwith made for engines to 
draw the trains directly into the station, and, further, 
that this station should be at once properly signalled, 
in spite of any difficulty or expense entailed by its 
cramped position. While we deprecate any undue inter- 
ference in railway matters by Government officials, 
yet we cannot but think that, in the interests of the 
public, all cases where there is no proper interlocking of 
signals and — on passenger lines should be at once 
investigated by the Board of Trade, with a view either to 
insisting on signals being used ia accordance with the 
official regulations, or of substituting for them, in cases 
where it is nob possible to adopt them, proper and safe 
methods of working, and, furthermore, the Board should 
have power of inspecting whenever they like all places 
where the absence of signals, or of absolute block working, 
has been permitted, instead of waiting, as at present, for 
an accident to happen to call their attention to the same. 
The returns that the a have to supply each year 
should easily enable the Board to ascertain what places 
are without signals, &c, An Englishman’s house is said 
to be his castle, and he is free to do what he likes therein, 
provided he does not infringe the sanitary and building 
regulations, or annoy his neighbours, bub as soon as the 
public make continual use of his premises, then they come 
under another category of regulations, and, as in our 
theatres and public halls, the authorities have larger 


days of this invention, and although many interesting | powers of inspection accorded them. So should it be, we 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23,735. J. Milne and H. O’Connor, Edinburgh. Gas 
Governors. [1 Fig.] December 11, 1895.—The bell A of the 
governor rises and falls according to the outle: pressure, and to it 
is connected by chain the valve or cone B which regulates the flow 
of gas. CC represents the tank of the governor, water being in 
the portion D D. E represents the ordinary weights used to 
wholly or partially counterbalance the bell A, and F F are the 
floats which are also frequently used for the same purpose, either 
alone or in conjunction with the weights E. G is a water 
chamber fixed to and forming part of the bell, and consequently 

















rising and falling in and out of the chamber H. K K are syphon 
tubes passing from the bottom of the water chamber G over the 
be of the bell to the bottom of the same on the outside. As the 
beli falls, due to an increased consumption, the water from the tank 
passes through the syphons K into the water chamber G in such 
quantities as to keep the surface of the water of the tank and that 
in the chamber G at the same level. In this way the lower the 
bell falls the greater the quantity of water passed into the chamber 
%, and in consequence the weight of the bell is increased, occa- 
sioning the desired larger pressure of gas to counterbalance it. 
(Accepted October 21, 1898). 


6919. J. E. Dowson, London. Apparatus for Mak- 
ing Generator Gas. (6 Figs.) March 30, 1896.—The outer 
body or casing @ of the generator may be made of iron lined 
with refractory bricks. d is the space occupied by the fuel. Gas 
may be made by passing air only through the fuel, or air or steam 
together, or air first, then steam, then air, and so on. The grate f 
can be made of one or more pieces of perforated plate, or of grate 
bars. From the level of the top of the grate f down to the bottom 
of the generator the brick lining c is of nearly the same diameter 
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internally as that of the grate f, the essential point being that the 
sectional area inclosed by the nee cshall be a, smaller 
than that inclosed by the upper | ng b. By this means the bulk 
of the steam or air, or of the steam and air together, is made to 
pass upwards through the middle portion of the fuel, and the 
tendency is reduced for the currents of steam or air, or of steam 
and air together, to creep up the face of the lining b. The result is 
that the quantity of clinker formed is comparatively small, and 
that little or none adheres to the lining }, while at the same time 
48 of improved heating power suitable for drivi-g g28 engines and 





other purposes can be produced with cheap fuel. Figs. 1 and 2 
illustrate a generator for hard fuel. Ia Figs. 3 and 4, which show 
a generator for soft fuel, in the space inclosed by the upper part 
of the lining 0, there is an inner casing k open at the bottom, 
starting from the top of the generator and extending downwards 
to about the level where the gas of good quality can be drawn 
off. Outside the casing k there should be a space / between it and 
the lining b, into which the good gas to ve drawn off for use 
should pass, before it reaches the outlet j. The space inside the 
casing k should be kept nearly filled with fuel, by means of the 
hopper ¢, and as the casing k becomes heated partly by the hot 
fuel at and near its base, and partly by the circulation of hot gas 
round the outside thereof, condersable vapours are formed in the 
whole or part of the space within the casing k. An outlet m is 
provided in the upper part of the casing k, and this outlet is 
connected with an injector » on or near the top of the generator. 
(Accepted October 21, 1896). 


GUNS AND EXPLOSIVES. 


24,031. A. Reichwald, London. (F. Krupp, Essen, 
Germany.) Brakes of Gun Carriages. [7 Figs.) De- 
cember 14,.1895.—The invention has for object to shorten the 
recoil movement of guns with wheel carriages and to use a part of 
the energy of the recoil for automatically bringing the gun to its 
initial position. This effect is obtained by fixing to the carriage 
an elastic brake, the fore part of which is connected to the car- 
riage cheeks by a joint bolt, whilst its rear part, upon which the 
fore one can slide under tension of the rod springs, stands in fixed 
connection with a spur (blade, spade, or pick) A. The mode of 
operation of the brake when the gun is fired is as follows: First 
the spur A is driven by the recoil into the ground in the manner 
shown in Fig, 1. The parts D and K, which are rigidly connected 
with the spur A, are prevented from moviag back, whilst the gun 
carriage sliding with its trail along the ground in the direction of 
the arrow shown in Fig. 1, moves back in such a manner that the 
sides of the gun carriage remain parallel to themselves. By this 
means the bolt S also moves back in a horizontal line and dimi- 
nishes its distance from the spur A, or the distance of the caps L 
from the pistons K. The tubes E therefore move rearwardly over 
and past the pistons K, and the springs H are compressed. The 
whole of the recoil is consumed by the work necessary for this 
purpose, in conjunction with the resistance of friction and with 
che resistance offered by the ground to the penetration, turning, 



































and any rearward travel of the spur. The backward movement of 
the bolts S causes at the same time an increase in the angles which 
are comprised between the brake rod or their axes with the 
ground on one hand, and with the carriage walls on the other. 
By this means the pulley Q moves away also from the cross-piece M, 
and keeps the chain O taut, which would otherwise become slack 
if there were no pulley Q in consequence of the entrance of the 
rods D into the tubes E during the recoil. When the recoil is 
ended, the springs H again expand, and by means of the forwardly 
moved bolt S carry the whole carriage partially or wholly into its 
original position, the spur A serving as the abutment to the said 
springs. The —- trail is by this means also moved again 
nearer to the spur A in an almost constrained manner by means of 
the pulley Q and the chain O, and the spur A is fixed to the trail 
when the gun is limbered up and travelling without the necessity 
of a special manipulation for this a When the rod D is in 
the drawn out position corresponding to the moment of firing as 
shown, the chain prevents the spur A from moving away from the 
carriage walls. The component of recoil acting in the direction of 
the carriage walls is, therefore, not able to drive the spur deeper 
into the ground than is allowed by the carriage trail that bears 
upon the ground. The drawbacks which attend a too deep pene- 
tration of the spur into the ground are thus obviated. (Accepted 
October 21, 1896). 


MINING, METALLURGY, AND METAL WORKING. 


22,812. H. S. Maxim, London. Extracting Gold 
from Refractory Ores. [1 Fj.) November 28, 1€95.—This 
invention relates to an improved process of extractiog gold from 
refractory auriferous earths, which consists in subjecting the 
earths to the action of molten lead in the presence of a reducing 
gas or atmosphere. The apparatus comprises a strong rotary 
retort A of cast iron or mild steel located in an inclined position 
within a furnace B, and provided with a cylindrical extension A', 
which extends through the back wall of the furnace and is carried 
in bearings suppo in strong pedestals A2, A?. The end of the 
extension is furnished with a toothed wheel A‘ which gears with 























a pinion A> mounted ona driving shaft A® revolved from any 
motor, Inorder to counterbalance the weight ot the retort A and 
its charge, the cylindrical extension A! may be formed with a con- 
siderable mass of metal near its outer end, as shown. C is acover 
with which the mouth of the retort is provided. Theearths to be 
acted upon are a in the retort in a pulverised condition to- 
gether with the lead. A number of loose balls of iron D may be 
es within the retort, together with the earths and lead. The 

nuer surface of the retort is provided with longitudinal ribs @ so 
that when the retort is revolved the bails will be raised by the ribs 
aand allowed to fall again on to the mass at the bottom of the 





retort, thereby grinding the earths to a still finer condition and at 


the same time causing the molten lead to come into very intimate 
contact with the gold contained in the earths. During the process 
a current of carburetted hydrogen such as coal gas, or atill better 
petroleum vapour, is allowed to pass into the retort through the 
pipe E, the said gas or vapour expelling the atmospheric oxygen 
and also taking up any “we that may be set free. As the 
retort slowly revolves, the molten lead, under the action of the 
heat and the pounding of the balls, is finely divided and distributed 
throughout the mass within the retort without becoming oxidised, 
and is therefore constantly brought into intimate contact with 
the gold contained in the earths. The process may be continued 
until all or nearly all of the gold has been taken up by the lead. 
The rotation of the retort is then arrested, the heat diminished, 
and the contents of the retort are discharged into water. The 
lead is then separated from the lighter earths by suitable means, 
and is then subjected to a high temperature in a furnace andioa a 
the presence of atmospheric - en until it becomes wholly 
oxidised, when a ‘‘ button” containing the gold will be found in 
the cupel of the furnace, By this process the molten lead is 
always preeerved in a bright metallic condition, the presence of the 
carburetted hydrogen completely preventing the oxidation of the 
surface of the lead and keeping it untarnished at a high tempera- 
ture. (Accepted October 21, 1896). 


19,856. W. P. Thompson, London, (The Hisenhutten- 
werk Marienhutte, Kotzenau, Germany.) oul Ma- 
chines for Bulging Hollow Cas 8. [3 Figs.) Septem- 
ter 8, 1896.—The moulding takes place by means of this machine 
in the following manner: The two halves k!, k2 of the mould-box 
are first connected with the mould-plate ; the latter is then re- 
volved 180 deg., and the table d with the receiving carriage ¢ 
(which tabie is capable of — moved vertically up and down) is 
raised by means of rack gearing by pulling a weighted lever A 
until the carriage rests against the outer edge of the moulding- 
box k!, k2 ; the core-box k is then placed on top of the mould-plate 
and keyed thereto, and the core then formed. As soon as this is 
done the discharging table d and its carriage e are lowered, the 
moulding-plate is turned round on its trunnions, and the discharg- 
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ing table d with the carriage ¢ is again raised, so that the latter 
then rests against the outer edge of the core moulding box k, 
Fig. 1. The mould js then formed. After the removal of the 
runner stick or ingate pattern and the various keys, the spindle s 
is set in rotation, and the two box halves k', k? are thereby simul- 
taneously removed or drawn off from the pattern m, and the two 
halves t!, 1? of the core-box from the core, a thoroughly parallel 
movement of all the moving oes being secured by a suitable 
guiding of the halves q!, 92 of the divided plate, and also the 
halves 71, 72 of the core-box, As soon as the halves of the core 
mould are moved 80 far to each side that the core between them 
can be moved downwards, the table d is lowered, the carriage ¢ 
with the corelying thereon drawn forward, the box & with the 
core lifted off, and placed together with the two halves k1, k2 of 
the mould to form the casting mould. (Accepted October 21, 1896). 


RAILWAYS AND TRAMWAYS, 


16,700. D. R. Wing, Little Rock, Arkansas, U.S.A. 
Steps and Platform Guards for way Cc. 
[5 Figs.) July 28, 1896.—A is a car having the usual platform a 
and dashboard a'. B, B! are grooved guideways located opposite 
each other and secured respectively, one to the car body and the 
other to the inside of the dashboard. These vate consist 
each of an upper perpendicular portion b, which is curved at its 
lower end b! to form a horizontal portion 2 at the level desired 
for the car step. Each guideway is then curved at b3 to form the 
perpendicular portion b4. Said guideways are closed at their lower 
ends b5 to form stops for limiting the downward movement of the 





step. Brace-rods c serve to strengthen the perpendicular por- 
tions 04. D is the combined step and gate which consists of 
a flexible member adapted to move in the — B,B'. Said 
flexible member is made up of a series of tubes d united at their 
ends by a belt dl, whereby said tubes are allowed to have limited 
play with relation to each other. The downward movement of 
the flexible member is limited by the closed portions b°, and when 
in its normally lowered position the top tube d is on a level with 
the platform. When in its normally raised position the top tube 
is engaged by a spring clasp secured in the upper portion of the 
guideways, or the clasp may be dispensed with and the t»p tube 
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may hang over the tops of the guideways. When in this position 
the lowermost tube is flush with the platform. When it is de- 
sired to use the device as a car step, the flexible member is lowered, 
conforming to the shape of the lower curved portions of the 
guideways. When the car is set in motion it is only necessary to 
raise the flexible member until the same engages the spring clasp 
to obtain an efficient gate or guard. (Accepted October 21, 1896). 


17,788. F.P. Norton, Boston, Mass., U.S.A. Coup- 
lings for Railway Vehicles. (3 Figs.) August 11, 1896. 
—A A! A2 represents the body part of one of the couplings. 
B B! is a yielding jaw pivoted to the body part at B? and held in 
place by the spring B?. The hooking jaw H H! is pivoted at H2, 
and is free to swing outwardly on the pivot H2 when not locked. 
The locking device consists of a block P! rigidly attached toa pin 
P, which is free to slide up or down, taking with it the block P'. 
The upper rear part of the hooking jaw His cut away at H3, so that 
it can freely swing outwardly and unlock when the block P! is 
raised up as shown in Fig. 3. When the block P' is lowered as 
shown in Figs. 1 and 2, then the shoulder H® at the rear of the 
hooking jaw will engage with the block P' and the hooking jaw will 











be firmly locked in place. The device for raising the block P! con- 
sists of a rotatable shaft C having at its inner end a bores C2, and 
a bent lever arm C* extending downward, the extreme end remain- 
ing below and away from the block P when the block is in its locking 
position. To cause the block P! to raise up and unlock the hook- 
ing jaw H Hi, the attendant has simply to place the bent end 
of a hand-rod into the hole C'in the shaft C and turn it, causing 
the bent lever arm C3 to swing under the block P' and raise it up 
away from the shoulder H® as shown in Fig. 3, and leave the 
hooking jaw H free to swing outwardly and uncouple. When 
the jaw H is in its open position the block P! rests on the top of 
the shoulder H5, but as soon as the hooking jaw swings in to 
engage with the corresponding jaw on the other car, the block 
P’ falls into ite locking position and the care are self coupled and 
locked. (Accepted October 21, 1896). 


SHIPS AND NAUTICAL APPLIANCES. 


23,056. O. Hartwich, Swinemunde, Prussia. Im- 
proved Form of Ships. [5 Figs.) December 2, 1895.—The 
tore part A of the ship is made with a broad flat prow B extending 
under water, something like the ram of a warehip, and which 
curves gradually upward to the rounded stem of the ship, the 
said prow being rounded in front and formed with a concave under- 
side. Ite action is to divide the water in a horizontal direction 
into a part passing upward and a part passing downward, such 
latter part escaping into the said concave space formed under 
the bottom of the prow as shown at Fig. 3. ‘The cross-section of 
the ship body is of such form as to join by certain curves on 
to the said prow, the lines being so formed that the immersed 
part of the ship is widest in cross-section immediately behind the 
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stem and decreases in width from that point towards the stern, 
first gradually, and then more = yy forming at the stern a com- 
paratively sharp edge. The hull is suddenly contracted with a 
concave curvature from a point below water-line to a point above 
it, as shown at Fig. 2, so that the greatest width of the ship is 
below the water level, in a part which is sharply rounded off 
downwards, and which, being at its lowest outer part nearly 
level with the keel, rises thence inwards in a concave curvature 
to form the concave ship’s bottom C, which is divided longitudi- 
nally by the projecting keel D. The described form of section 
and the i. resulting from it will insure great stability for the 
ship with a minimum of heel, while at the same time the 
peculiar curves employed in forming this shape are such as to 
offer the least frictional resistance. (Acccpted October 21, 1896). 


16,687. J. Griffin, Uckfield, Sussex. Releasing 
Ships’ Boats, (2 Figs.) July 28, 1896.—This improved re- 
leasing apparatus comprises a hook formed with a shank s ter- 
minating in a ring or eye y, the other end » being curved as 
shown 80 as to form a hook designed to engage with a ring or hook 
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or — or post h of the boat designed to be lowered, while the 
said hook is provided with a rearwardly projecting arm or exten- 


sion e. The hook or releasing device is secured to the end of the 


usual rope r depending from the davitd. To the arm or exten- 
sion ¢ is coanected a cord c, passing over a sheave v at the outer 





part of the davit d (Fig. 1), and from thence to a fair-lead /, or 
the cord c may pass over a pulley a secured to the side of the 
davit d, as shown in Fig. 2, and from thence to the fair-lead /, 
the said cord ¢ then proceeding to the ship’s rail, where it — be 
secured in any convenient manner. The boat is suppor at 
either end by the hook passing through a ring or post A. When 
the boat has been lowered sufficiently, it is only necessary to pull 
the cord c which “ trips” the hook, causing it to assume the posi- 
+e in Fig. 1, and releasing the boat. (Accepted October 21, 
1 . 


17,169. T. Moodie, Hamilton, Lanark. Closing 
Water-Tight Doors. [2 Figs.) August 4, 1896.—This im- 
proved apparatus for closing water-tight bulkhead doors in steam- 
ships is adapted to be brought into operation from the bridge or 
engine-room or other part of the ship. It comprises an electric 
motor the armature spindle A of which is tubular and has fitted 
through it and keyed 80 as to revolve with it a rod B connected 
by a joint C either direct as shown or through levers or other 
gear to the bulkhead door D. The rod B is screw-threaded part 
of its length and passes through a nut or stationary sorew-threaded 
block E, and by the rotation of the rod B with the armature 
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indle A the rod is traversed endwise to the extent necessary for 
closing the bulkhead door D. The armature spindle A and the 
rod B witbin it are for this purpose connected by a key G fitted 
in the armature spindle A, and entering a long groove H in the 
1od B. The electric motor is brought into operation by the 
officer on the bridge or in the engine-room or elsewhere, switch- 
ing on current from the ship’s dynamo or other source of supply, 
conductors and switches Y being provided for the purpose. 
When the desired extent of traverse has been attained for closing 
the door, the motor is automatically stopped by the traversing 
rod B acting on a switch F to break the electric circuit X. (Ac- 
cepted October 21, 1896). 


16,013. W. B. Cowles, Cleveland, Ohio, U.S.A. 
Hydraulic Apparatus for Closing Water - Tight 
Bulkhead Doors in Ships. (9 Figs.] July 20, 1896.—The 
outward movement of the end a! of the piston-rcd of the cylinder 
A will move the rod a, lever I', rod I, and will turn the shaft H 
to slide the bolts F and F' inwardly and unlock the door. Fur- 
ther pressure upon the rod a will swing the door open and move 
the several parts to the open position, as shown in dotted lines 
in Fig. 1. As the door swings open, the head K' of the rod K 
moves off from the edge of the frame, and the spring k2 will 
throw the gaid rod outwardly, causing the key k to engage the 























keyway h3 in the shaft H, which is then in position to receive it; 
thus the shaft H is locked from turning until! released when the 
door is closed. When the handle Dé is thrown to the position 
shown in Fig. 1, the fluid is admitted to the end A' of the cylinder 
A, drawing the end a' of the piston-rod in, and pulling on the 
rod a, which in turn pulls on the lever I', and by means of the 
rod I swings the door closed. As the door closes, the bevel edge 
of the head K' rides up on the edge of the door frame and forces 
the rod K inwards, erp | the key k° from the keyway /3, and 
allowing the last part of the pull on the crank A? to turn the 
shaft H, and slide the locking bolts over the bevelled edge of the 
door frame, thus locking the door tightly upon the gaskets g’. 





(Accepted October 21, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &ec. 
23,532. N. Downing, Stockton-on-Tees, Durham. 
Back Bridges, Firebars, &c.,in Boiler Fur- 

maces. [5 Figs.) December 9, 1895.—The same letters of re- 
ference indicate corresponding parts in all the figures, a, @ are 
two side frames in the shape of bars which are fitted below the 
firebars and are attached at one end to the bridge plate b by a 
dovetail joint b' cast on same and bolted at the other end to the 
slab plate c which is supported by and bolted to a flange «i! on the 
firedoor frame d. ¢ is a crossbar for holding down the side frames 














a, ain position at the rear end. The firebars are suspended on a 
movable bearing bar f near the bridge plate b, thus allowing for 
expansion and contracti f the fireb The bridge plate b is 
detachably secured in position by wedges gy working on pivots so 
as to be jammed in tight against the boiler plates in the manner 
shown in Fig. 3. When these wedges are turned up as shown in 
dotted lines, the whole apparatus can be bodily removed, but the 
firebars, which may be of the ordinary pattern, are also separately 
detachable in the usual way. (Accepted October 21, 1896). 








UNITED STATES PATENTS AND PATENT PRAOTIOB. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Pic in GeRMANY.—The production of pig iron in Ger 
many in the first nine months of this year was 4,709,194 
tons, as compared with 4,277,307 tons in the correspond- 
ing period of 1895, and 4,088,246 tons in the correspond- 
ing period of 1894. The total of 4,709,194 tons represent- 
ing the output for the first nine months of this year was 
made up as follows: Refining pig, 1,270,540 tons; Bes- 
semer pig, 379,418 tons ; Thomas pig, 2,392,989 tons; and 
casting pig, 666,237 tons. I will beseen that the produc- 
tion of German pig is steadily increasing. 





Coat 1n Russta.—The ooal industry in the Donez dis- 
trict, in the interior of Russia, is rapidly and steadily in- 
creasing, as will appear from the Table showing the quan- 
tities despatched by rail from that district ; the figures 
refer to the last 15 years, for which statistics are avail- 


able : 
Million Poods. 
1881 oe ee ae 45 
1882 bcs ee oak 57 
1883 sei ee ae 59 
1884 A Ss se 58 
1885 : 70 
1886 = 79 
1887 ‘ 89 
1888 86 
1889 126 
1890 117 
1891 A 134 
1892 159 
1893 one 167 
1894 197 


One pood equal to about 36 Ib. 


The increase for this period averages 12 per cent. per 
year, transitory causes having, of course, caused consider- 
able difference between various years. This coal goes 
chiefly to Southern and Central Russia, more especially 
to Moscow, a portion also finding its way to St. Peters- 
burg. In the district referred to there are 127 different 
concerns, which to a great extent work with French and 
Belgian capital. There seems now to be less inclination 
to grant concessions to foreigners ; in any case a Conces- 
sion was last year refused to a Belgian syndicate 
which wanted to establish a coal-mining industry in the 
Taganrog locality and the Bochmut district of the Grovern- 
ment of Jekaterinoslaw. In this case, however, the 
authorities hardly attained the desired result ; for cont 
a Russian company was certainly formed instead of the 
Belgian syndicate, the capital was principally Belgian. 
The Donez coalfields are now by far the most important 
in Russia. In the year 1892 the total output of coal in 
Russia was estimated at 422 million poods, and of this 
total 2174 million poods came frem the Dcnez district, 
176 million poods from the Dombrowa district, close to 
Sossnowice, and only 28 million poods from all the other 
coalfields. The Donez coal is, as a rule, of good quality, 
fit for engines, &c., whilst lighter kinds of coal seem to 
predominate in the Dombrowa district. The Russian 
steamer company in Odessa uses nothing but Donez . 

for its steamers. Anthracite coals are worked to , 
extent of about 40 million poods annually. The produc 








tion of coke is insignificant. 
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surracine’ | HENRY POOLEY & SON, 


LATHES, LIMITED. 
BREAK & CAP LIVERPOOL, LONDON, 


\\ 











Of every description. Branches at Manchester, Newport (Mon.), 
Newcastle-on-Tyne, Derby, &c. 7835 
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J. BUTLER & CO., =. i a 


Victoria Ironworks, Halifax, England. 
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GIRDER DIAGRAMS. 


A Sheet which may be mounted and hung on the wall for reference, 35 in. 


Designed for the use of Engineers, Architects and Contractors. 


x 21 in. 


JOHN BIRCH & CO., LIMITED, 


MERCHANTS AND ENGINEERS, 


aeemeene 


Loads on Rolled and Riveted Girders are shown by diagrams from which any suitable sections and 
lengths may be selected at a glance for loads from 8 tons on a span of 1 ft., to 110 tons on a span of 60 ft. 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 
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MODERN THEATRE STAGES. 
No. XXI. 
By Epwin O. Sacus, Architect. 
Tue ‘*Horsurc” THEATRE, VIENNA — continued. 


CoMMENCING with the opening between the stage 
and the auditorium, I would at once point out that 
in the ‘‘ Hofburg” Theatre we find a second so- 
called ‘‘ frame’ to the stage picture. The opening 
proper has a width of 12.85 metres and a height of 
12.80 metres, the latter, however, being reduced 
by the semi-fixture known as the ‘‘ harlequin cur- 
tain,” which cuts off over 2.5 metres of the height. 
The distance between the ‘‘ frames,” i.e., the archi- 
tectural frame proper and the second frame just 
referred to, is about 1 metre, and in this space (on 
plan) there is sufficient room for hanging the three 
principal curtains, as well as the so-called ‘‘fire- 
resisting” curtain. Both space and position will 
be clearly seen on the views given with the pre- 
ceding article (see Figs. 240 and 241, page 661 
ante), and in the longitudinal section, Fig. 244, 
which we give this week on page 756. A series of 
plans are also given in Figs, 245 to 251, on pages 
757 and 760. 

The second frame practically serves the pur- 
pose of the movable proscenium frame, which 
plays such an important réle in Professor Her- 
komer’s stage, already described at some length. 
It isas movable as it is simple, for it comprises 
only two upright surfaces fixed on ‘‘chariots,” 
which can be run forward and backwards, and a 
top piece or border which can be pulled up or 
lowered according to the special requirements of 
the play. The minimum opening obtainable by 
this appliance measures 8 metres by 6 metres. It 
will at once be seen how different these dimensions 
are from those of the opening proper. The 
second ‘‘ frame,’ I should add, has its own curtain 
in addition to the three I have already mentioned, 
which may be considered to belong to the principal 
frame. 

The ‘‘Hofburg” stage has a width between 
wall and wall of 30.80 metres and a depth 
measured from curtain line of 20.95 metres, whilst 
the mean height from stage to ‘‘gridiron”’ is 
27.90 metres, and there is a back stage which 
has a width of 12.30 metres, and allows for an 
extra depth of 10.85 metres. The height of 
this back stage is 9.50 metres. A scene can hence 
be framed which has a maximum depth of 31 metres, 
if.no part at the back requires a greater height 
than 9 metres. The depth of the combined ‘‘ mez- 
zanines” and ‘‘cellar” below stage floor level at 
curtain line is 11.85 metres, and from cellar floor 
to ‘‘gridiron” the total height is hence nearly 
40 metres. 

Dividing the appliances into three sections hori- 
zyntally, as I have frequently done in my descrip- 
tions of other stages, it would be well to again 
number the parts of this elaborate mechanism : 
1, Stage level. 2. Under-machinery. 3. Top 
machinery. 

Commencing with the stage floor, we do not here 
find that entire absence of sequences of floor divi- 
sions advocated by the ‘‘ Asphaleia” Syndicate. 
The floor plan resembles rather that of the more 
advanced German composite stage, though the se- 
quences are not so regularly grouped, and there is 
considerable variation in the position of the various 
“bridges,” ‘* traps,” &c. Using the terms common 
to these stages, and already fully explained, we 
find a sequence of ‘‘coulissengassen,” which, how- 
ever, cannot be properly classified into sets, as has 
been the case with the stage of old, for the 
humerous grooves for the ‘‘ wings” vary in their 
distance from one another, and their position like- 
wise does not coincide with the position of the 
principal ‘‘traps” or ‘‘ bridges.” One might even 
say that there is an independent arrangement of 
“slits” for ‘wings ” by which seven ‘‘gassen” in 
all are formed on the stage proper, and of which the 
first is only of smali width, and the last three 
greatly increase in depth. On the other hand, the 
division of the movable parts of the stage distinctly 
shows the principles of design for seven equidis- 
tant “‘gassen,” comprising seven sets of ‘‘ bridges ” 
moved by hydraulic rams. 

The first of these ‘‘ bridges,” as seen from the 
auditorium, practically works independently, and 
has subsidiary or ‘ star ” traps, which can either be 
worked by manual labour or so coupled in as to be 
moved by the hydraulic appliances. The other six 
also each work independently, and each has sub- 


sidiary openings, but the three nearest the audi- 
torium and the three furthest from the auditorium 
frequently work together in sets to allow an enor- 
mous ‘rolling way,” or bridge, to be used by which 
scenes are moved bodily from front to back of the 
stage or vice versd. The slab of this “rolling 
way ” is always on the stage floor level, as it reaches 
over the independent bridges when they are sunk 
to make way for this covering. Hence, also, not more 
than four bridges are visible on the stage floor in 
the plan, the fifth, sixth, and seventh always being 
covered by the large slab. The whole of the seven 
bridges, if sunk together, would form a well mea- 
suring 17.40 metres in depth, 11.60 metres in 
width, and sunk 4.25 metres below stage floor level. 
Another movable part of the stage floor is the 
so called ‘‘scene slide,” or scene lift, at the back 
of the stage proper, which is practically an enormous 
‘* bridge,” one of whose sides can be sunk in sucha 
manner that a ‘‘sliding way” is formed, and the 
scenery moved out of the building; but I shall 
return to the subject of moving scenery in another 
part of this article. The whole of the necessary 
water power for working the rams is contained in 
reservoirs so placed as to give a head of 40 metres. 
Should there be any sudden defect in the hydraulic 
working of the ‘‘ bridges,” winches can be easily 
applied to act as makeshifts. 

As regards the “chariots,” which, as I have 
already said, are irregularly grouped to form 
‘*coulissengassen ” of unequal width, the appliances 
in this theatre consist of wide frames measuring 
6 metres by 1.25 metres, fixed to iron stands which 
run through the slitsin the floor to the iron chariots 
proper below, the width of each slit in this case 
being 3.5 centimetres. There are over 30 chariots 
of this description, and I would add that I found 
them to run very smoothly, as the rollers had been 
most practically laid throughout. The average 
distance between two slits in any one group is 
0 20 metre, and the various widths of the ‘‘ coulis- 
sengassen” already referred to are 1.40 metres, 
2 metres, and 2 30 metres respectively. In three 
of the ‘*coulissenga:sen” there is a special slit to 
serve the purpose of what is known as the “* frei- 
fahrt,” i.e., the slit which runs over the whole width 
of the stage, and allows set pieces to be quickly 
moved across. As there is an arrangement of 
sliders in connection with each of these ‘‘frei- 
fahrten,” it is also possible to bring up scenery 
through these openings without using the ‘top 
machinery” to pull them up. 

With regard to the ‘‘ under machinery,” we find 
that the design includes three ‘‘ mezzanines ” and 
a cellar, of which the first and second ‘*‘mezzanines,”’ 
2 and 4 metres below stage floor level respectively, 
have the same gradient as the stage floor, whilst the 
third mezzanine is horizontal, and therefore parallel 
to the cellar floor. The whole of the immovable 
part of the stage floor and the mezzanines are sup- 
ported upon a sequence of upright columns stand- 
ing about 2.50 metres apart, the floor being sup- 
ported by the necessary arrangement of girders and 
cross-joists. The flooring of the ‘*mezzanines” 
itself is iron gridiron or grille work, on which 
carpets are laid to prevent the resonance when the 
scene-shifters are working in this part of the stage. 
It would lead too far to explain here the mechanism 
employed in detail, as the diagrams fully illustrate 
the system on which the whole of the stage appur- 
tenances are worked, and it will always be found 
in stage construction that the details of no two 
appliances can be exactly alike. If this had not 
been the case, I should have supplemented the 
diagrams with further details of individual hydraulic 
rams, details of the ‘‘ bridges,” &c. As it is, only 
certain parts of the drawings are reproduced to a 
larger scale, for the sake of clearness, in Figs. 246 
and 248, on page 757. 

In respect to the ‘‘top machinery ” of the ‘‘ Hof- 
burg” Theatre ; it is, in the first place, remark- 
able that though we are dealing with the modern 
stage, in which, according to the proposals of the 
“ Asphaleia” Syndicate, no fly galleries whatever 
should be necessary, Herr Brettschneider has found 
it advisable to have no less than five tiers of gal- 
leries, commencing with the first about 11 metres 
‘above the stage floor. The galleries, which are 
| known as the first, second, third, fourth, and fifth 
| respectively, vary in height, the first three mea- 
| suring 3.10 metres from floor to floor, the fourth 
' 4.50 metres from floor to floor, and the fifth 2.50 
| metres in height. The “ gridiron” proper is sup- 
ported on five large iron girders, resting on the side 
' walls, and having a depth of 2.50 metres, while the 








fifth gallery, with its connecting ‘‘ flying bridges,” is 
carried on the bottom flange of these girders. There 
are ‘‘ connecting bridges” also between the other 
** fly galleries,” as will be seen from the plans pre- 
sented, at various levels of the top machinery ; but, 
as will also be observed, the “flying bridges” of 
the lower galleries are limited to the connecting 
links at the front and back of the stage, and there 
are only some extra “flying galleries” hanging 
from the ‘‘ gridiron” between the third and fourth 
tiers. As will also be seen from one of the sections, 
the drop bridge connection has to be applied so as 
to let horizon or similar side cloths pass between 
‘* fly gallery ” and ‘‘ hanging bridge.” 

As regards the number of cloths that can be 
worked, [ would only note that there are sets of 
pulleys for no less than 104 battens, and these, I 
should add, are all hung from wires of 6 millimetres 
diameter, and generally each batten is attached 
at four points. The battens themselves are iron, 
oval in section, and about 16 metres long. Each 
batten has from 8 to 10 clamps for fastening on 
the pole of the scene required. There are some 
special battens in this theatre for the lighting of 
the stage, and these, nine in number, are hung 
from wires of 10 millimetres diameter, with 
distinct sets of pulleys, &c. 

It may be interesting to have some dimensions 
relating to the amount of scenery required for a 
stage of this kind, and I would hence add that the 
‘back cloths” vary from 16 metres to 18 metres 
in width, with a height of from 10 metres to 
12 metres, whilst the ‘‘ borders” have the same 
width and a height varying from 2 to 3 metres. 
‘* Wings,” when used, have to measure from 8 to 9 
metres high, with a width of at least 3 metres, 
whilst, though there is an ample supply of hydraulic 
power, and the rams can raise. parts of the stage 
above stage floor level, a large number of frames 
for building up scenes are necessary, many of which 
are cumbersome, reaching sizes of 3 metres by 
4 metres. 

If we remember that an institution of this kind 
with its nightly change of bill has to be provided 
with a very large number of scenes, we can imagine 
what storage accommodation is required, and what 
quantities of material have to be put away. As a 
matter of fact, the inventory of the ‘‘ Hofburg” 
Theatre comprises scenery for some 70 pieces, some 
of which have as many as 15 different scenes. The 
total number of scenes which could be given out 
from the stores at short notice nearly reaches 350. 
Though these figures may seem large for a single 
institution, such establishments as the Imperial 
theatres of St. Petersburg have far greater numbers. 

As I have already remarked on a previous occa- 
sion, the ‘* Hofburg”’ Theatre is one of those modern 
playhouses in which storage accommodation for 
scenery has not been proviled, with the result 
that special storehouses have had to ba built, and 
the scenery for each play has to be moved in and 
out of the building. Where, as in the case of the 
‘* Hofburg” Theatre, there is practically a nightly 
change of bill, this porterage of course involves an 
enormous loss of time and labour, wear and tear, 
and inconvenience, which has not to be contended 
with in such playhouses as the Vienna Opera House, 
with its large wings devoted entirely to storage pur- 
poses. On the other hand, the greater safety result- 
ing from the absence of scene stores from the 
premises is considerable, and it is always to be re- 
commended where, as in the case of the ‘* Hofburg” 
Theatre, accommodation has been provided for 
storage of properties to a small extent, sufficient 
to allow for a makeshift in case of a sudden change 
of bill, or an unforeseen accident. 

Unfortunately where the stores are away from 
the theatre proper, no accommodation whatever is 
usually allowed for such properties, and the resuit 
is that some provisional and temporary place is 
chosen for storage purposes by the stage carpenters, 
which by the unsuitability of its position is far 
more dangerous for the theatre than if a bond-fide 
scene store had been provided under the same roof. 
I have frequently had occasion to find such tem- 
porary stores in large theatres, which in the lack of 
proper supervision were anything but the model in- 
stitutions they pretended to be, especially on account 
of the absence of scene stores in their walls. I par- 
ticularly remember a case in Berlin, where one of 
the Royal theatres, which should have been an ex- 
ample to the minor and private institutions con- 
stantly harassed by Government regulations, sinned 
so considerably that the neglect might be termed 





flagrant. It has, in fact, to my mind, far too fre- 
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quently been the case that general regulations for 
places of amusement have not been considered on 
the same lines that private and competitive insti- 
tutions are eompelled to follow. Such measures 
on the part of Government authorities, and I here 
again particularly refer to Prussian authorities, 
speak of an unfairness only conceivable where 
officialdom contemptuously ignores civilian rights 
in a manner so common in that country. 

It is, perhaps, one of the most important items 
in the budget of large Continental theatres, unpro- 
vided with storage accommodation, how scenery is 
to be economically and rapidly moved in and out of 
the building for the nightly change of bill. I have 
frequently referred to the ‘‘scene slide,” a kind of 
rolling way of steep gradient, over which the large 
rolls of cloth for *‘ borders” and ‘‘ back cloths” are 
moved on to the stage level, and I have also fre- 
quently referred to the large lifts and hoists which 
are provided in the more modern establishments for 
raising the so-called ‘* properties,” the wings, fur- 
niture, and set pieces. 

The sketch, Fig. 252, on page 761, illustrates the 
manner in which the large rolled up back-cloths are 
hauled on to the stage at the Paris Opera House, and 
it will be seen how primitive the appliances are at 
this important institution. More or less, the same 
methods are adopted in all theatres, even the most 
modern, such as the ‘‘ Hofburg” Theatre, where there 
is ample supply of power. Indeed, except for the 
fact that one of the sliding ways on the stage 

roper can be moved up and down in the form of a 
lift, little or nothing has been done to facilitate the 
movement of these bulky appurtenances to stageland. 

Little or nothing has also been done to facilitate 
the movement of scenery between the theatre and 
the storehouse outside. It would only have been 
natural if some ingenuity had been observed 
in the construction of the carts employed by 
the management. The mere fact of lessening 
the wear and tear, one would have thought 
would compel the management to construct 
special scene vans for their nightly change of 
scenery, in which, with the aid of movable beams, 
light winches, and other mechanical means, the 
cumbersome rolls, &c., could have been stacked. 
I have seen a good many carts and drays utilised 
for this purpose, yet nothing, to my knowledge, 
exists which accords with the requirements of 
to-day. Some of the best examples of carts for 
moving scenery belong to the St. Petersburg 
Theatre administration and to the administration 
of the ‘‘ Hofburg” Theatre at Vienna, and though of 
no considerable mechanical merit, I have presented 
some diagrams of these (see Figs. 253, 254, and 255, 
on page 761) to show how far the requirements 
have so far been met where expenditure has not 
been a consideration, and where there is sufficient 
intelligence among the staff of the theatre to have 
long ago constructed something more practical. At 
St. Petersburg the whole of the light properties are 
simply put away in a van which is divided in sec- 
tions, whilst the large rolls and the wings are put 
on to a long flat dray, which can be extended by 
the addition of another axle with a pair of wheels 
when pieces of extraordinary length have to be 
moved. ‘The ‘‘rolls,” ‘* wings,” &., are simply 
stacked one upon another and covered over with 
tarpaulins, and no piece can be moved without 
having at least four men for a single wing and 
eight for a back cloth. I include in the sketches 
on page 761, a view, Fig. 265, of the cart 
used by the authorities at the ‘‘ Hofburg” 
Theatre, which at least shows some advance on 
the ordinary system, as the rolled back cloths 
can be laid at the bottom of the van, and the 
wings and special pieces stacked against the sides 
of the carriage frame on end. What is required in 
a modern theatre with the ‘‘ Hofburg ” programme 
isa kind of porte vochére into which a van could run 
underneath the stage parallel to the curtain line, 
in such a manner that the whole of the back cloths, 
border*, &c., could be rolled and stacked at the 
back of the stage in tiers, according to their 
sequence, and bodily lowered on to the carriage 
below, after which the necessary covering in the 
form cf a light framework could be similarly placed 
in position. This whole question of scenery trans- 
port has been so neglected by managers, engineers, 
and architects responsible for the planning and 
constiuction of theatres, that I have gone to some 
length on the subject. It appears that not even 
the ‘‘ Asphaleia” Syndicate, which gave so much 
thought to facilities fur stage management, ever 
considered what was required in this respect. 





To return to the appliances of the ‘‘ Hofburg”’ 
Theatre stage, the main lines and dimensions of 
which I have given, it would be as well to at once 
say that for the purposes which have to be fulfilled, 
and as already explained, it is all too apparent 
that the expenditure both for the installation and 
the maintenance must be far greater than the 
practical value obtained. The working of the 
stage is by no means facilitated to the extent the 
design, its execution, and its cost would lead us to 
anticipate. It is but on rare occasions that the 
appliances need be used to any considerable extent, 
for the rendering of works by the classic authors 
and by the modern playwright seldom necessitate 
what I will term great and, perhaps, rapid stage 
effects and ‘‘transformations.” There are no 
operas by Wagner to mount on this stage, no 
ballets such as ‘‘ Monte Christo” at the Empire 
Theatre of Varieties, not even the few sensational 
effects of realistic drama or melodrama, such as we 
find at Drury Lane or at the Adelphi. Chamber 
plays are in the majority on the répertoire, and the 
miniature framing of the so-called second frame, 
referred to at the commencement of this chapter, 
is in frequent use. Large vistas, the ‘‘ horizon,” 
and the back stage are not often required. Only in 
such plays as Goethe’s ‘‘Faust,” particularly in the 
second part, can justice be done to the appliances, 
and those are rare occasions. 

It is true that allthe larger sections of the stage 
are moved by hydraulic power, yet the minor traps 
are almost regularly worked by manual labour, and 
these traps are far more often required than the 
movement of the large sections. The whole of the 
top machinery can be worked by hydraulic power, 
and yet the engineer in charge, for reasons fully ex- 
plained when referring to the ‘‘ Asphaleia ” stage, 
prefers to avail himself of the possibility given 
him to work by manual labour, and only regrets 
that, as he terms it, so much money was wasted 
for an hydraulic installation for the upper part of 
the machinery. 

We have before us a most perfect example of 
stage mechanism, which unfortunately, however, isa 
somewhat purposeless installation at the ‘‘ Hofburg”’ 
Theatre. Given these appliances on a stage where 
full advantage could be taken of their design, I hold 
that the general opinion as to practicability would 
be that the ‘‘ under-machinery ” as it stands, with 
but few minor alterations, might be safely con- 
sidered model for the coming epoch of modernised 
stages, whilst the “top machinery” should be so 
worked that manual labour is employed as a rule, 
and yet the possibility exists of using the hydraulic 
power for facilitating the rendering of important 
effects. Ido not consider that the general working 
of the ‘‘top machinery ” lends itself particularly 
to hydraulic installation ; manual labour is safer, 
more practical for obtaining effects to a nicety, and 
not more expensive, yet, on large opera stages, the 
boon of being able to obtain uniform and sudden 
effects on a large scale would be invaluable. 
the ‘“‘under machinery ” the crane system, which 
takes up but little room, is, on the other hand, 
immeasurably more safe, practical, and economic. 
The details only require modification based on 
actual experience. Such Leagan as the large 
bridge would be quite impossible on stages of more 
antiquated design, and similarly the combined lift, 
trap, and scene slide. 





WARSHIP BUILDING IN 1896. 
Tue value of the 59 vessels launched in the United 


Kingdom for the British and foreign nations during | - 


the year now drawing to a close exceeds that of any 
previous year, 10? millions sterling representing the 
worth of the ships in fighting trim ; the aggregate 
displacement is 155,849 tons, while the collective 
horse-power of the propelling machinery is 377,980 
indicated horse-power. In 1892 the tonnage was 
higher, being 168,596 tons, but this year 30 of the 
vessels are torpedo-boat destroyers, costing over 
2001. per ton, while the average for battleships is 
651., including guns, and for the best of wood- 
sheathed cruisers 50/. per ton,-so that an addition 
of 7500 tons of torpedo-boat destroyers this year 
makes up in value much more than the decrease of 
about 12,500 tons on the tonnage of 1892. Last 
year the tonnage was 145,232 tons, and in 1894 it 
was only 30,750 tons. The average for the past 
six years has only been 93,710 tons, so that this 
year’s total is satisfactory, but the measure of ap- 
proval is somewhat affected by the proportion of 
foreign to home tonnage. Our builders have found 
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in foreign Governments, principally Japan, Brazil, 
Chili, Spain, and the Argentine, liberal-paying 
clients, and thus quite one-third of the warship pro- 
duction is for other powers—a much larger propor- 
tion than usual, so that the British warship tonnage 
is much less than usual. Here is how the totals 
just given are accounted for : 


Indicated Value of 











— No. Tons. Horse- Ships 
Power. Completed 
£ 
Royal Dockyards .. oe 9 71,970 89,600 4,287,000 
Private firms (H.M.S.) 26 36,515 169,900 3,430,000 
ie » (foreign) 24 47,364 118,480 38,059,000 
59 | 155,849 | 377,980 10,776,000 





The dockyards have floated a larger tonnage than 
in any previous year, not even excluding the best 
years of the Naval Defence Act, but the work for 
our Navy by private firms is much below the average. 
Thus the average tonnage by the dockyards in the 
past six years was 45,100 tons, as compared with 
71,970 tons for this year, while the average output 
of the private firms has been 40,920 tons, as com- 
pared with 36,515 tons. There is, however, some 
satisfaction in the fact that there are under con- 
struction for Her Majesty’s Navy in British private 
yards 31 vessels of 109,940 tons, with machinery of 
274,000 indicated horse-power, of which tonnage 
80 per cent. has been ordered within the past four or 
five months. In addition there arestill to launchfrom 
the Royal yards seven vessels of 65,935 tons, and hay- 
ing machinery of 92,000 indicated horse-power, but 
so quickly are ships built in the dockyards, as well 
as in private establishments, that this work will 
very quickly be accomplished, so that so far as 
capacity is concerned there will be no excuse for a 
large naval programme next year. The total 
number of vessels completing and under construc- 
tion is 73, the aggregate tonnage being 284,660, 
and the collective horse -power of machinery 
625,500 indicated horse-power, figures which sug- 
gest the responsibilities alike of Sir William H. 
White, K.C.B., the Director of Naval Construc- 
tion; Mr. A. J. Durston, C.B., the Engineer-in- 
Chief ; and Mr. James Williamson, the Director of 
Dockyards. 

We have said that the tonnage launched in the 
dockyards is the largest on record, and we may also 
add that the vessels in some cases have been 
launched within a remarkably short time of the 
keel being laid ; indeed, the Government establish- 
ments emulate the expedition of the private firms. 
They are being more and more run on the lines of 
the private yards, only some 6000 out of the total 
of 25,000 workers are what are called establishment 
men ; but the present Director has been specially 
successful in overcoming those little difficulties 
which, if not solved, so often develop into disputes. 
There have recently been fewer grievances. Another 
oint in administration is that henceforth all ships 
will be built on slips, not in graving docks, so that 
in the event of war these latter are sure to be avail- 
able for the inevitable repair work. Thus the three 
battleships ordered in the early summer could not 
be laid down until the cruisers of the Furious type 
were launched. The question may soon arise as to 
whether some of the old docks, now too short, 
should not be lengthened, and other ground utilised 
for berths, as there are too few at present ; but 
this is by the way, and we return to the ships 
built : 


Production of British Navy Ships, 1890 96. 


Private Yard. | 














| Dockyard. Total. 

Year. 5 (eee es pee —_ 
Ne, Tons. No. Tons. | No. Tons. 

1890 | 8 | 22520 18 | 42,475/ 21 | 64,095 
1891 8 | 68,100| 10 | 39,150) 18 | 107,250 
1802 | «9 | 60,450 18 | 90,760 22 | 141,200 
1898 _| 9 | 82,400 5 1,910/ 14 34,310 
1894 | 8 | 26,700, 19 4895 27 | 31,525 
1895 8 | 70,350 28 | 66,412 36 | 136,762 
1896 = 971,970 26 | 86,615 | 85 | 108,485 
Totals ..| 69 342,490 114 624,527 


ena 173 | 





The dockyard ships belong to types which have 
already been described in ENGINEERING. There 
were three battleships of the Magnificent class—the 
Ceesar, built at Portsmouth ; the Illustrious, floated 
out at Chatham ; and the Hannibal, constructed at 
Pembroke. These vessels are each 14,900 tons 
displacement, and their engines, of 12,000 indicated 
horse-power, have been supplied respectively by 
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Messrs. Maudslay, Messrs. Penn, and Messrs. 
Harland and Wolff. They complete the nine 
battleships of the class ordered in 1893 and 1894. 
The next vessel in point of size was the Eclipse, 
launched early in the year at Portsmouth. This is 
a cruiser of 5600 tons, with 9600 indicated horse- 
power, and armed partly with 6-in. and partly with 
4.7-in. quick-firers. Nine were built, and all, with 
one exception, have already passed through their 
trials, while new vessels of the class, but with 
Belleville boilers, have been ordered, to which we 
shall refer later. The Gladiator, launched at Ports- 
mouth this month, and the Arrogant and Furious, 
built at Devonport, are specially designed for 
ramming ; but they haveso recently been described 
in ENGINEERING (see page 708 avte) that it is not 
necessary to refer further to them here. The 
Pelorus and Proserpine, built at Sheerness, belong 
to a new class of scouts. They are small— 
2135 tons—well armed with 4 in. guns, and are 
specially remarkable becauee they have small tube 
boilers, resulting in high speed. The Pelorus, 
which was engined by Messrs. Thomson, Limited, 
Clydebank, has gone through her trials (see page 
594 ante), and we hope soon to illustrate the engines 
and boilers. The power got per unit of weight was 
20 indicated horse-power. Five other ships of the 
class are building by contract, and one more at 
Sheerness. It is interesting to give here the out- 
put in tonnage from each of the five dockyards : 








1896. 1895. Seven Years. Average. 
— eo —— al -_ as seca ma 
No. Tons. |No. Tons. No.) Tons. Tone. 
Portsmouth... 3 26,300 2 29,€00 12 108,685 15,527 
Chatham 1 14,900 2 20500 11 94,530 18,504 
Pembroke ... 1 14,900 1 12,880 8, 67,915 9,702 
Devonport ..| 2) 11,600, 3 7,700 16 652,500 7,600 
Sheerness 2| 4,270; .. o- | 12! 18,860 2,694 
9 71,970 842,490 , 48,927 


8 70,350 | 69 

Very extensive repair work has also been carried 
out inthe dockyards. Several gunboats have been, 
or are being, fitted with different types of water- 
tube boilers—the Barham, Bellona, and Seagull at 
Portsmouth ; the Skipjack at Chatham, and the 
Salamander and Sheldrake at Devonport. The 
boilers being thus tried are the Babcock and 
Wilcox, Du Temple, Niclausse, and Mumford, 
while the Thornycroft is also being fitted to the 
gunboats. The practice is to test the boiler for 
three years in one of those ships, and if found satis- 
factory it is placed on the Admiralty list. Of course 
with destroyers the builders, as a rule, have the 
option and the responsibility also of adopting any 
approved type. During the year the copper tubes in 
several ships have been altered, and amongst the 
number treated in this way or overhauled are the 
Ferret, Opossum, and Skate at Devonport, and the 
Janus and Snapper at Sheerness. These gunboats 
and destroyers are also used for the instruction of 
stokers, who are required to do their work now ina 
more systematic and intelligent manner than with 
the old type of boiler. The other ships which have 
undergone overhaul or repair at Portsmouth are the 
old Mercury, the Naval Defence Act cruiser Royal 
Arthur ; at Chatham, the Leander, Arethusa, and 
Mohawk ; at Devonport, the Edgar, Aurora, Am- 
phion, Magicienne, Phaeton, and the Magnificent ; 
and at Sheerness, the Sans Pareil, Landrail, 
Champion, Cleopatra, Swallow, and Egeria. It may 
also be noted here that extra work was thrown upon 
the dockyards owing to the commissioning of the 
Particular Service Squadron, the Revenge, Royal 
Oak, Gibraltar, and Theseus being overhauled in 
haste. At Malta the Trafalgar and Collingwood 
were refitted, and armed with breech-loaders instead 
of the old muzzle-loading gun, while the addition of 
destroyers to the Mediterranean Squadron has 
added to the work at Malta. 

As to the contract-built ships, the largest was the 
Mars, a battleship of the Magnificent class, which 
was launched by Messrs. Laird Brothers. The 
next was the first-class cruiser Diadem,* of 11,000 
tons and 16,500 indicated horse-power. This 
veseel, launched from the Fairfield works, is a 
modified Powerful, having also water-tube boilers. 
To reduce the cost and the draught it was deemed 
desirable to give her less boiler power than the 
Powerful and Terrible. This, involving a reduction 
in speed from 22 to 204 knots, with the substitution 
of 6-in. quick-firers for the 9.2-in. gun on poopand 





* See En ; 
776 and — page 538 ante, and vol. lxi., pages 





forecastle, and the absence of a poop, are the only 
differences, which have reduced the cost by nearly 
20 per cent. Of second-class cruisers,* there were 
launched by the London and Glasgow Compan 

the Isis and Dido, the latter of which is this wee 

running her speed trials, and the Doris by the 
Naval Construction and Armaments Company, 
Limited. Sir W. G. Armstrong and Co., Limited, 
Elswick, include in their return of launches the 
Pactolus, to be engined by Messrs. Penn. She 
belongs to the Pelorus class. The other vessels 
built by contract are torpedo-boat destroyers, of 
which five have been launched by Messrs. Palmer, 
four each by Messrs. Thomson, Limited, Clyde- 
bank ; Laird, Birkenhead ; and Thornycroft, Chis- 
wick ; and three by the Naval Construction and 
Armaments Company, Limited, Barrow-in-Furness. 

The distinctive feature of the year has been the 
complete supersession of the cylindrical boiler for 
the water-tube generator. All the vessels ordered this 
year are to have some type or other of water-tube 
boilers, so that at the present time there are in 
course of construction for new British warships 
Belleville boilers for 275,500 indicated horse-power, 
and of these boilers of 151,500 indicated horse- 
power are of the new type, with a double series of 
elements the one over the other, with a combustion 
chamber between. Air nozzles break up the gases 
in this chamber, and thus the feed water which 
passes through the upper series of tubes is heated 
to a high temperature before passing into the ele- 
ments immediately over the fire. This increases 
the efficiency by quite 25 per cent., and in 
the new first-class cruisers (Spartiate classt), the 
power is to be increased from 16,500 to 18,000 in- 
dicated horse-power with less weight. This same 
principle is adopted in the five new battleshipst 
ordered during the year. In the new second-class 
cruisers, two of which have this week been ordered 
from the Fairfield Company and one from the 
London and Glasgow Company, there are to be 18 
boilers, each with nine elements of large tubes, 
with the same number of elements of small tubes as 
economisers ; but the former will be seven rows in 
height and the Jatter six rows. In the first-class 
cruisers some of the boilers have eight and some 
seven elements in each get. The tubes are 4% in. 
and 2? in. in diameter respectively, and solid- 
drawn steel is used in all ships. The relation of 
economiser to ordinary tube surface is usually about 
1 to 2, and in the new first-class cruisers there is a 
total of 47,880 square feet of heating surface, as 
compared with 46,000 square feet in the earlier 
vessels of the same class with the ordinary Belle- 
ville boiler. Natural draught only is used in these 
ships, so that the full power is easily realised— 
that has been established in the trials of the Power- 
ful, as fully reported in EncineERING.§ A higher 
power per unit of weight is got with natural 
draught than in the older ships having ordinary 
boilers worked with forced draught, and the saving 
in weight has given either a smaller ship, a higher 
speed, more coal endurance, or larger arma- 
ment. In the first-class cruisers all these 
results have been attained in some degree ; 
in the new second-class cruisers just ordered, 
the fighting efficiency has profited, for instead 
of five 6-in. and six 4.7-in. 'quick-firing guns, 
the new boats will have eleven 6 in. quick-tirers, 
with eight 6-pounders, and in this respect excel 
all preceding cruisers. The new cruisers will use 
steam at 250 lb. pressure in the engines, the 
cylinders being 26 in., 42 in., and two of 48 in. by 
30 in. stroke, the revolutions for full power being 
180. The boilers have 750 square feet of grate 
area, and 24,000 square feet of heating surface, 
while the machinery weighs 870 tons. 

The small tube boiler has this year been intro- 
duced into third-class cruisers. Hitherto only 
destroyers have been fitted with this form of steam 
generator. The Pelorus was the first to pass 
through her trials, Messrs. Thomson fitting the 
Normand boiler. The Proserpine is being fitted 
with the Thornycroft. Messrs. Palmer are fitting 
the Pegasus and Pyramus with the Reed boiler, 
and it may be here stated that these three boilers 
are the most extensively used in the destroyers. 
Messrs. Penn are fitting the Pactolus and Pomona 
with the Blechynden boiler, while the Earle Com- 
pany, Hull, is fitting the Thornycroft to the Pro- 
metheus and Pérseus. Thus the small tube boiler 


is being fitted to cruisers or gunboats fir 71,400 
indicated horse- power, and the Babcock and Wilcox 
for 4000 indicated horse-power, giving in all, exclud- 
ing destroyers, 350,900 indicated horse-power of 
water-tube boilers. 

Of the foreign warships little need be said ; the 
most important have been noticed in ENGINEERING 
already. There are the two Japanese battleships,* 
the Fuji, built by the Thames Iron Works, and 
the Yashima, constructed by Messrs. W. G. Arm; 
strong and Co. at Elswick. The latter firm also 
built the Chilian cruiser Esmeralda,t of 7300 tons 
and 16,000 indicated horee-power ; two Brazilian 
cruisers, Barrozo and Amazonas, of 3500 tons and 
7000 indicated horse-power, and the Ministro Yen- 
teno, of 3400 tons and 6000 indicated horse-power. 
These cruisers were all remarkable for their high 
speed. Messrs. Laird, Birkenhead, built the 
Chilian cruiser Almirante Simpson, of 610 tons 
gross, and with 4500 indicated horse-power attained 
a speed of 214 knots (see vol xli., page 560), and 
four 30-knot destroyerst{ for the same Government. 
Mesera. Thomson, Limited, Clydebank, built two 
seagoing destroyers for the Spanish Government, 
and these we intend to illustrate and describe in 
an early issue. ‘Messrs. Yarrow, Limited, con- 
structed four destroyers for the Argentine Govern- 
ment,§ the special feature being the placing of 4-in. 
armour round the machinery compartments, both on 
broadside and athwartship. The speeds of those 
boats, it is interesting to note, were as follows; Santa 
Fé, 26.5 knots ; Entre Rios, 26.75 knots ; Misiones, 
27.1 knots; and Corrientes, 27.359 knots. The 
same firm also launched one of six Chilian torpedo- 
boats recently ordered Two stern-wheel steamers 
fer the Niger, built by Messrs. Easton, Anderson, 
and Goolden, Limited, Erith, and four gunboats 
for the Nile, by Messrs. Forrest, Wyvenhoe, are 
also included. 
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Petroleum and Its Products. By Bovrrton Repwoop 
and GzeorcE T. Hottoway. In Two Volumes. Griffin 
and Co., London, 1896, 


[Seconp Nortce. ] 


In America drilling for petroleum followed as a 
result (often unforeseen) of boring for brine. The 
present method is to surround the mouth of the 
well with a derrick or wooden erection, broad at 
the base and tapering towards the summit, the 
height of which varies from 30 ft. to 40 ft., accord- 
to the depth of the well. The drillers are then 
driven into the ground by machinery, power being 
usually provided by a steam engine. One boiler 
often serves several engines driving different mines, 
and has to be carefully located a: some distance 
from the wells, to avoid risk of fire. Even 
with this precaution the danger is considerable, 
the oil gas or vapour igniting at the boiler fur- 
nace. The authors give a minute account with 
good drawings of the different tools employed in 
oil mining operations, such as jars, sinker bars, 
sand pumps, &c. Quite a complete outtit of these 
tools is required, some for making and driving in 
the hole, others for removing the soil already exca- 
vated, others for fishing, that is, repairing any frac- 
ture to the mining tools. The drilling of a well in 
America is usually carried out by contract, the 
well-owner erecting the derrick, engine, and boiler, 
and the contractor finding the tools and sinkiog 
the well. The work is continued night and day, in 
two shifts of 12 hours each. In one record case 
in Pennsylvania, a well was drilled to a depth of 
1700 ft. in 47 days, the average progress being 
about 364 ft. per day, and the maximum 101 ft. A 
description of the American system will be found in 
Carll’s Report to the Pennsylvanian Geological 
Survey. 

Describing the operations and the nature of the 
soil, the authors say: ‘‘An oil well consists of 
three sections, the first formed of surface clays and 
gravels, the second of stratified rocks containing 
water, and the third of stratified rocks, including 
the ‘oil sands,’ usually free from water. The con- 
ductor (or wooden bore) passes through the first 
of these divisions, and ‘casing’ is used in the 
second, to prevent percolation of water into the oil- 
bearing portion.” In many of the American wells 








* See ENGINEERING, vol. Ixi., pages 776 and 831. 
+ Ibid., page 468 ante. 
t Ibid., page 152 ante. 





433, 499, 582, 553, and 601 ante, 


§ Ibid., pages 403, 


* See ENGINEERING, vol, lxi., pages 310 and 447. 
+ Ibid., vol. 1xi.. page 560. 
t Ibid., 492 ante. 





§ Ibid., vol. lxi., page 686, and pages 122 and 424 ante, 
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a pump is necessary, and sometimes the escape of 
the natural gas is checked, and its pressure used to 
raise the oil to the surface. The pumps of several 
wells are usually worked from one engine, Another 
practice in America is to ‘‘ torpedo ” the wells, that 
is, to explode gunpowder or nitro-glycerine at the 
bottom, to increase the flow of oil. This method 
was introduced by Colonel Roberts, who believed, 
with others, that the oil was contained in certain 
crevices in the rock, all of which might not have 
been tapped by the bore, but the theory has now 
been abandoned. Neither of these operations are 
employed in Russia, where the flow of oil is too 
abundant to require pumping, and the oil being 
found in loose sand or sandstone, there is no neces- 
sity to break up the strata. Even in America it 
appears doubtful whether the practice of torpedoing 
really increases the output of a well. 

The method of drilling for oil in Canada is 
slightly different, on account of the much less 
depth of the wells ; the tools are lighter and the 
bore smaller, but of the same kind. Both pumping 
and torpedoing are usual. A 100 horse-power 
steam engine at Petrolia in Canada pumps 151 
wells, and might easily serve 200. The boilers are 
usually fired with petroleum. The system in Russia 
is similar, but drilling is sometimes difficult, on 
account of the disturbed nature of the strata. The 
wooden casing has to be carried much lower than 
in America, to prevent the well caving in. Some- 
times the formation is of the nature of a quicksand, 
and the casing is then forced down with a screw- 
jack ; much sand is often brought to the surface 
with the oil. The wells vary in depth from €00 ft. 
to 1200 ft., the average rate of drilling being about 
140 ft. per month. One of the chief difficulties in 
Russia is to control the flow, tostop the progress of 
the drill so as to get a good flowing well, and avoid 
tapping an uncontrollable supply. The usual prac- 
tice is to cap the well, that is, to fit an iron covering 
with a valve over the mouth, that the supply may 
be drawn from or not, as required. The author 
gives interesting particulars of the spouting of 
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these oil fountains, which often throw up oil to a 
great height, destroy the derrick and boring tools, 
and flood the surrounding country. Under proper 
contrel the oil when struck is run into reservoirs, 
where the sand settles, and thence pumped through 
pipes to the refineries. The life of a fountain is 
very uncertain, some being exhausted in a few days 
or weeks, others flowing with more or less regu- 
larity for years. In Galicia the same tools and 
derrick are used, but the well is first sunk as an 
open shaft, and further drilling carried on by hand. 
In 1867 steam was substituted for manual labour, 
and the Canadian system of drilling is now em- 
ployed in many districts. The depth of the wells 
is usually from 720 ft. to 820 ft., and the wells 
yield about 20 barrels of oil per day, though some- 
times much more. Some have been productive for 
17 or 18 years, though their ordinary life is from 
five tosix years. The ozokerite quarried in Galicia 
is either of the pure, soft kind, or earth containing 
ozokerite ; the latter is sorted, washed in water, 
and treated with benzine. The shafts are sunk 
to a depth of about 700 ft., but the industry 
is conducted in an unscientific manner, and 
is chiefly in the hands of small proprietors. 
The author classifies the method of drilling for 
petroleum under two heads—the American or rope 
system, for deep well boring, which is gradually 
being adopted in Russia, as the depth of the wells 
becomes greater ; and the Canadian or rod system, 
which is more useful for shallow wells, and is em- 
ployed in Galicia and Assam. 

Petroleum thus obtained next requires to be 
refined, that is, ‘‘ the crude oil is fractionally dis- 
tilled, so as to separate it into naphtha or petro- 
leum spirit (of various grades), burning oils, lubri- 
cating oils, and (if the crude oil yields that = 
a. The distillates obtained are usually puri- 

ed by treatment successively with sulphuric acid 
and solution of caustic soda, followed by washing 
with water.” In the earlier refineries the stills were 
vertical iron cylinders, and the charge of oil was 
distilled almost to dryness. The ‘‘ cracking pro- 





Pians oF UnpER-MaAcHINERY. 








Fig.251. 






--$-.3.350---%--- - 





cess” is adopted in the modern treatment, and the 
oil twice distilled, the volatile constituents being 
first removed by heat, and the lubricating oils and 
residues from the first distillation then distilled 
afresh. The stills used in America are usually of 
iron and steel, and communicate by means of ver- 
tical pipes with the vapour chest or condenser, 
into which steam is admitted, to mix with the 
oil vapour. In Russia the stills are heated by 
under- firing with petroleum refuse, and the 
distillation aided by superheated steam. An in- 
teresting description is given of the ‘cracking ” 
process, which the author was one of the first to 
introduce. By this method intermediate oils, as 
they are called, are converted into illuminating 
hydro-carbons of lower density and boiling point. 
The oils are distilled ‘‘at a temperature higher 
than the normal boiling points of the constituents 
which it is desired to decompose. This may be 
brought about by distillation under pressure, or by 
allowing the condensed distillate to fall into the 
highly heated residue in the still. The result 
of this treatment is that the comparatively heavy 
oils undergo dissociation into specifically lighter 
hydro-carbons of lower boiling points, and the 
yield of kerosene from ordinary crude petroleum 
may thus be greatly increased.” The product of the 
‘‘cracking ” process is not equal in quality to the 
natural distillate. Various systems of distilling, as 
used in different countries, are described, the prin- 
ciple in all being the same. It is in the decompo- 
sition of the residuum into lighter hydro carbons, 
by the renewed application of heat, that super- 
heated steam is found of value. Mineral lubricating 
oils, now so largely used for machinery, are ob- 
tained by distilling the residue from kerosene. 
Instead of carrying out the process in cast-iron 
stills, as formerly, when the quality of the lubri- 
cant was injured by overheating, superheated 
steam is now introduced, and carries away the 
products as they are generated, without allowing 
them to come in contact with the highly heated 
surface of the still. Wrought-iron horizontal stills 
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are now employed, the average temperature being 
200 deg. Cent. Another method of distillation is 
known as the vacuum process, the condensed 
vapours from the still being passed into a receiver, 
which is in communication with a steam jet 
exhauster. Many stills have a dome, in which the 
oil particles carried off with the vapour are arrested, 
and returned to the still. The condensers are either 
spiral or worm-shaped, and are cooled by water, 
air, or crude oil. 

The kerosene, when distilled off, is next treated 
with sulphuric acid and soda lye. The action of 
these chemicals is still obscure, but it appears to 
consist in decomposing the fat, acids, and tarry 
products still remaining in the oil, which loses 
from 5 to 8 per cent. in volume. The treatment is 
assisted if the liquid be agitated, and hence an air 
blast is frequently blown into the oil. A similar 
process is employed in the chemical preparation of 
naphtha. Vaseline, another product of petroleum, 
is distilled from the residue of crude petroleum 
dissolved in ether, or from the raw oil bleached 
through animal charcoal filters. In the United 
States the refining of petroleum is chiefly carried 
out on a large scale, in batteries of stills. From 8 
to 10 per cent. of naphtha, and 70 to 78 per cent. 
of refined oil, are obtained from Pennsylvanian 
crude oil; the naphtha is then usually redistilled 
and separated into a variety of products, and the 
kerosene distillate chemically treated. The author 
gives a useful description of the complete process 
of distillation in a refinery in the United States, 
where all the products were worked up, but no 
destructive distillation was permitted. In Canada 
there are 13 refineries at work, and the 
method differs slightly, on account of the larger 





proportion of sulphur compounds in the oil. In 
Russia the difference in treatment is ‘‘ partly due 
to the character of the crude oil, and partly to 
the demand for the residuum (astatki), which is 
very largely employed as fuel. Baku petroleum 
contains a comparatively small proportion of the 
more volatile hydrocarbons,” and a small amount 
of solid hydrocarbons. The most important re- 
fineries and wells belong to the great Nobel firm. 
The oil is refined by continuous distillation, 
being pumped through 14 or 16 stills, heated to 
progressively higher temperatures by burning 
astatki; it leaves the last still at a temperature of 
320 deg. Cent. The stills at Nobel’s are boiler- 
shaped, 8 ft. in diameter by 24 ft. long, and the 
astatki is atomised by a steam jet before com- 
bustion. According to its specific gravity, Russian 
petroleum may be classified into benzine—light 
and heavy—kerosene, astralin, solar oil, lubri 
cating, crude oil, astatki, ozokerite, vaseline, and 
grease. 

The production of shale oil is still an important 
industry. It originated with Young in 1850, and 
paraffin was at first extracted from coal, but is 
now exclusively derived from the bituminous shale 
of the coal measures, chiefly in Midlothian and 
Linlithgow. In 1894 the output was nearly 
2,000,000 tons, from which 47,700,000 gallons of 
shale oil were obtained. The strata lie between 
the carboniferous limestone and the old red sand- 
stone, the most productive being the Broxbourne 
shale. It is mined like coal, broken into small 
pieces, and charged into retorts, where oil is dis- 
tilled from it by the application of heat, in the 
same way as lighting gas from coal. Sometimes 
the retorts are on the continuous system, and 





steam at high temperature is admitted to increase 
the amount of oxygen in the ammoniacal residuum, 
to remove the oil vapour, and prevent dissocia- 
tion. The furnaces, fed with spent shale, are 
raised to a sufficient heat to ‘‘crack” as well as 
distil the shale oil. In one type of retort the 
shale is distilled in a furnace fired by gas made 
in a continuous producer, and superheated steam 
is used for both the gas and oil. A large quantit 

of ammonia is extracted from the distilled oil, 
26,600 tons of ammonium sulphate being obtained 
in 1891 from Scotch shale. The vertical retort is 
divided into two parts. Into the upper fresh 
shale is introduced through hoppers, distilled by 
the heat of the furnace below, aided by superheated 
steam, and made to part with all its oil, which is 
drawn off with the steam to the condenser. The 
spent shale, still containing a large proportion of 
nitrogen, sinks into the lower part of the retort. 
Here the steam is first introduced, heated by con- 
tact with the shale, and combines with the nitrogen 
to form sulphate of ammonia. The oil vapour, 
which is generated in the proportion of about 
3000 cubic feet per ton of shale, is condensei, 
purified by scrubbing, separated from the ammo- 
niacal product, and refined in stills with super- 
heated steam and sulphuric acid in the same way 
as petroleum. Crude paraffin is refined either by 
dissolving it in naphtha and allowing it to crystal- 
lise out, or by ‘‘ sweating,” i.e., exposing it to such 
a temperature that the softer paraffin is melted 
and runs off with the oil. In the French shale oil 
industry similar processes are employed. In Ger- 
many brown coal or lignite, which is found there in 
large quantities, is subjected to destructive distilla- 
tion, and from it mineral oil, paraffin, tar, and 
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similar products are obtained. The process, which 
differs from that applied to petroleum and shale oil, 
is carried out by slow distillation, and the tar is 
then purified and fractionally distilled, and the pro 
duct treated with concentrated sulphuric acid. 

In his second volume, Mr. Redwood deals with 

the transport, storage, and distribution of petro- 
leum. At first the oil both in America and Russia 
was transported in barrels, but in 1860 the method 
of laying pipe lines from the oil wells to the re- 
fineries was devised, and carried out in America 
in 1865. Crude petroleum is now conveyed direct 
through 4-in. to 6-in. pipes to refineries in New York, 
Boston, and other principal cities. The oil is pumped 
by Worthington pumps and steam engines to storage 
stationsalongtheline, andsent forward. Totransport 
it by road, rail, or water, it is run into tanks built 
of steel, and divided intocompartments. The pipe 
line system is not so universally used in Canada, 
but it has superseded all other methods of collection 
in Russia. The Nobel firm were the pioneers of 
the scheme of transporting oil in bulk at sea, and 
organised its distribution by means of tank railway 
cars and dépéts throughout Russia. As the Volga 
is frozen in winter, when the oil is chiefly required, 
these dépédts are stocked during the summer. A 
pipe line now in course of construction from the 
Caspian to the Black Sea, will be 560 miles in 
length, and will convey the crude oil direct from 
the wells to the refineries at Poti, near Batoum. 
The first tank steamers, designed by Ludwig Nobel 
in 1878, were built in Sweden, but the first vessel 
fitted with iron oil tanks ran about 1870 between 
America and Europe. The main difficulty in these 
cistern steamers is to prevent leakage, oil escaping 
through seams which are impervious to water. The 
author gives interesting details of several explosions 
of oil in ships, professionally investigated by him. 
Thess explosions are usually attributable to the 
escape and ignition of petroleum vapour, and the 
chief risk of accident appears to be during loading 
and discharging. 

On account of its inflammable nature and vary- 
ing constituents, petroleum is subjected in most 
countries to official tests of its specific gravity, 
colour, flashing point, smell, viscosity, calorific 
value, chemical constituents, &c. Fractional dis- 
tillation is sometimes employed, and chemical 
analysis is also necessary to ascertain the properties 
of oil. In most countries the flashing point and 
specific gravity are fixed by law, and all petroleum 
must come up to a recognised standard. In the 
United States the specific gravity is usually deter- 
mined by a hydrometer, gauged to a fixed Beaumé 
scale, and this unit of measurement, often em- 
ployed by the author, is sometimes rather confus- 
ing. To make accurate tests he prefers the use of 
a specific gravity bottle. Fractional distillation is 
usually carried out with a still and condenser, the 
determination of the calorific value in a calorimetric 
bomb. The author has designed an apparatus to 
test the burning quality of oil, and various instru- 
ments are in use to determine the flashing point, 
the chief being Saybolt’s and other electric testers, 
Salleron and Urbain’s, the Abel, used in England, 
and the Abel-Pensky, a modification of it, in 
Germany. A method is also described of testing 
for petroleum vapour—in other words, the inflam- 
mability of the oil. The flashing point of lubri- 
cating oils is determined with a Pensky-Martens 
tester, its lubricating value from the viscosity, 
taken with a viscometer. Lubricating oils are also 
subjected to a cold test, to ascertain their power of 
withstanding low temperatures without solidifying. 
The same processes are used with Scotch shale oil. 

The uses to which petroleum is applied are 
medicinal, for illuminating and lubricating pur- 
poses, and as a source of heat and power. Under 
these heads Mr. Redwood deals successively with 
the mechanism of wick and spray lamps, air gas, 
carburetting air by bringing i* in contact with light 
petroleum spirit, and oil gas generated in retorts 
by the Pintsch, Keith, Mansfeld, Lowe, Thwaite, 
and other systems. The use of petroleum as liquid 
fuel under boilers is greatly increasing, especially 
in America and Russia, and various pulverising 
instruments are in use for breaking up the oil. 
For driving engines it is yearly more in request, 
and the list of half-a-dozen typical oil motors given 
by the author merely indicates the immense pro- 
gress made in this branch of engineering science. 
The last section of the book deals with the ‘‘ statu- 
tory, municipal, and other regulations relating to 
the testing, storing, transport, and use of petro- 


collected, of commercial rather than general 

interest, and the array of figures is somewhat over- 

whelming to the ordinary reader, but they form a 

mine of useful information to the specialist. The 

appendices contain various statistics relating to 
petroleum, and the work is furnished with a full 
and careful index and table of contents. The 
author apologises for the absence of a bibliography, 

and this is unquestionably a great want in a 

subject, the study of which is still so imperfectly 

developed. 

Mr. Redwood and his collaborator Mr. Holloway 
are to be congratulated on having brought this 
work to a successful conclusion. With great 
labour and industry the author has collected a 
mass of data from the most varied sources, in 
almost every European language, and has supple- 
mented his own extensive knowledge by the 
scientific researches of many other observers. His 
work is especially interesting at this time, because 
the value of petroleum as an industrial product 
has only been recognised during the latter part 
of this century. As presented by Mr. Redwood, 
the subject bids fair soon to rival in importance 
that of coal and steam, and to become one of the 
great factors in the progress of the world. 
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THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS AND MARINE ENGI- 
NEERS. 
(By our New York CorRESPONDENT.) 
(Continued from page 730.) 
Tue first paper of the last day’s meeting was 
entitled, 


London : 





Tue New Bart esutrs, 

by Chief Constructor Philip Hichborn, U.S. Navy. 
This paper described special features in the new 
ships of the Alabama type. But this must not be 
supposed to have any connection with the famous 
ship that sank off the French coast after one in- 
timate exchange of compliments with the Kearsage. 
What a strange series of memories the title brings 
up as being borne by a U.S. man-of-war, perhaps 
officered by the sons of the very men who in mis- 
taken zeal undertook to make the United (!) States 
merely a name, but who to-day are as loyal to the 
old flag as we, who succeeded by hard work in pre- 
venting them from disunion. The Constructor’s 
paper stated the draught to be 23 ft. 6 in. at 
normal displacement with all outfit and two-thirds 
supply of stores, ammunition, &c., on board, and 
800 tons of coal in the bunkers. He considered 
increased freeboard had decided advantages, and 
cited improved seagoing qualities, additional berth- 
ing space, and the placing of the axis of the forward 
turret guns at a greater distance above the weather 
line as among them. It was the policy of the 
United States to use moderate speed, since it was 
deemed that high speed was only obtainable at too 
great a sacrifice of more essential qualities ; hence 





leum.”” A vast number of details have been here 





the speed was 1 knot less than that required in some 


foreign navies, but it was maintained in the con- 
tract trials steadily for four hours, and wa; a better 
test of endurance than that over a measured mile, 
In respect to framing and special features he said : 


The framing of these new battleships is slightly dif. 
ferent from that hitherto in vogue in vessels of this class 
in our service. The main frames are continuous from the 
keel to the armour shelf, and again from the armour shelf 
to the upper deck. The longitudinals are, of course, 
continuous, their lower edges being scored over the main 
frame angles, and the lower angles of longitudinals being 
worked intercostally. The upper angles of longitudinals 
are, however, continuous, while the reverse bars are 
worked intercostally. Between the frame angles and re- 
verse bars are worked bracket plates of uniform width, 
flanged at one end so as to connect with the longitudinal, 
and also flanged at the other end to give local stiffness, 


In this manner greater rigidity is given to the 
floor of the vessel, and there is less liability to 
damage in grounding or docking, at the same time 
this flanged floor-plate provides greater strength 
of structure, with the expenditure of less weight. 
Docking keels are provided, their extremities 
terminating at the athwartships planes passing 
through centres of the 13 in. turrets, the bottom 
surface of such keels and the middle line keel being 
in the same horizontal plane. The coal bunkers 
are arranged so a3 to provide easy access for stow- 
age and firing, and to protect the boilers, which are 
placed athwartships instead of fore and aft, with 
furnace doors and fire-rooms on the outboard side. 
In respect to the protection of the hull, Mr. 
Hichborn said at the water line there was heavy 
tapered armour 16} in. thick extending from 3 ft. 
6in. above to 4 ft. below the normal loai water 
line, and maintained for the entire length of the 
engine and boiler spaces. From the forward 
athwartship coal bunker bulkhead, this is gradually 
reduced till it reaches 4 in.,’ which last thickness 
extends to the bow. ‘‘ At the top of the belt for 
the length of the engine and boiler spaces, a flat 
protective deck 2#in. thick extends from side to 
side of vessel, being tap riveted to upper edge of 
side armour. 


Forward of the machinery space, however, the protec- 
tive deck is turned down or inclined to the armour shelf 
level. Thus, any projectile passing through the ver- 
tical armour would, even if it were not broken up or 
deflected in its passage, have to encounter a sloping 
deck 3 in. thickness. Abaft the heavy armour belt, the 
protective belt is worked in a similar manver to that 
described for the forward end of the ship, except that 
the slope plating is increased to 4 in. in thickness in order 
to afford greater protection to the steering gear. Where 
the protective deck is inclined at the sides, as above 
described, cofferdams 3 ft. in width and extending to the 
top of armour belt are provided, and are to be packed 
with corn-pith cellulose, compressed to a density of 6 lb, 
per cubic foot. 

To provide as far as possible against the serious damage 
to boilers and engines, due to a raking fire from forward 
or aft, the opening between the flat deck and the sloping 
sides is, at each end of the machinery space, closed by 
diagonal armour bulkheads 12 in. in thickness. From the 
top of the thick belt, extending to the main deck, the hull 
is further protected by a belt of light armour 54 in. in 
thickness ; this armour extends from barbette to barbette, 
ending in diagonal bulkheads in line with the 12-in. bulk- 
heads below. Within the limits of this belt the broad- 
side torpedo tubes are placed. Inboard of this 5}-in. 
armour, and extending well forward and aft, as shown on 
plans, are worked cofferdams 3 ft. in width and 3 ft. 
high, the top of the cofferdams being 64 ft. above the load 
water line. These cofferdams are also filled with corn- 
pith cellulose packed to the same density as those on the 
protective deck. 

The side of ship between main and upper: decks, and 
from forward barbette to a point just forward of the 
after turret, is protected by 5}-in. armour, with diagonal 
armour terminations, the forward one being worked 
room age A over the diagonal bulkhead of the deck 
beneath. ithin this light redoubt are placed eight of 
the 6-in. rapid-fire guns. Thus, the central portion of the 
vessel is completely inclosed by a continuous wall of 
armour extending from 4 ft. below the load water-line to 
the level of the upper deck, a distance of about 23 ft., and 
the walls of this redoubt are in no place less than 54 in. 
in thickness. 

In addition to this very complete protection of the 
greater part of the Gin. R. F. G. battery against the 
entry of smaller projectiles, the gun’s crews are still 
further protected by 1}-in. splinter bulkheads worked be- 
tween each pair of 6-in. guns, thus minimising the effect 
of exploding shells, even though they should enter the 
armo redoubt. The other 6-in. gun positions, on the 
gun deck forward and on the upper deck amidships, are 
protected by armour 6 in. in thickness, that on the upper 
deck being turned in at the ends so as to afford protection 
against raking fire, The conning tower is protected by 
armour 10 in. in thickness, being connected with a central 
station below the protective deck by a tube, the walls of 
which are 7 in. thick. In addition to the conning tower 
forward, these vessels are provided with an armoured 
signal tower at the after end of the superatructure deck, 








the walls of this tower bsing 6 in. in thickness. 
The main battery will consist of four 13-in. guns, 
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mounted in pairs in turrets forward and aft on the mid- 
ship line, and protected by armour 15 in. in thickness, 
with port plates 17 in. thick. The ammunition hoists and 
revolvin 9 of turrets are protected by barbettes 
15 in. thick, except over the arc within the diagonal 
armour, where the barbette is reduced to a thickness of 
10 in. to save weight. 

The turrets are oval in shape, with the front plates 
slightly inclined and the rear plates vertical, in order to 
give ample room for the bandling of the guns and their 
loading appliances. The centre of gravity of the revolv- 
ing parts is in the axis of rotation, so that the turret is 
balanced and can thus be turned by its engine without 
serious retardation, even when the ship has a heavy 
list. The forward turret is at the level of the forecastle 
deck, the axis of the guns being 26 ft. 6 in. above the 
normal load water line ; the after turret is on the main 
deck, the axis of the guns being 19 ft. above the normal 
load water line. Each pair of guns sweeps an arc of 
135 deg. from the midship line. 

Three sighting hoods are provided for each turret, the 
one in the middle being for the turret turner, whose sole 
duty is to keep the guns pointed at the target, as far as 
their lateral direction is concerned. The hoods on each 
side are for the gun pointers. 

Between these 13-in. gun emplacements, and within the 
armoured casemate previously described, are eight 6-in. 
R. F. guns in broadside. These guns are capable of a 
total arc of train of 90 deg., and are protected by 3-in. 
shields supported on\the carriage and the 54-in. armour of 
the casemate. Each gun is separated from its neighbour 
by 14-in. steel splinter bulkheads, Four more 6-in. R. F. 
guns—two on each side—are mounted on the upper deck, 
above this casemate; they are protected by 6 in. of 
armour, and are capable of firing fore and aft. On the 
gun deck forward is another pair of 6-in. guns protected 
by an armour-plate 6 in, thick. 

The auxiliary battery consists of seventeen 6-pounders 
and six 1-pounder guns, mounted where practicable to 
obtain good command, and yet be clear of the blast from, 
and interference with, the rest of the battery. Four 
broadside torpedo tubes, protected by 54 in. of armour, 
complete the armament of these vessels, 


APPENDIX I. 
BattiesHips *f ALABAMA” AND CLASS. 
Dimensions and Particulars. 


Hull: 
Length on load water lin 368 ft. 
Length over all .. ose 373 fb. 9 in, 
Breadth moulded... 72 ft. 
»  exbreme... 72 ft. 24 in. 
Freeboard forward 20 ft. 
13 ft. 3 in. 


a a Re be 
Freeboard amidships |. |. 19 ft. 10 in. 
Mean draught (with 800 tons 
coal and two-thirds stores and 


two-thirds ammunition) ae 
Corresponding displacement ... 11,520 tons 
Speed per hour, in knots 16 
Indicated horse-power ... 10,000 
Area of midship section... 1,613 sq. fb. 
» load water plane 19, ie 
Tons per inch of immersion 2 
Moment to alter trim 1 in. 923 65 
Wetted surface re 35,300 sq. ft. 
Rudder area ee Se os 225 =, 
Maximum helm angle, starboard 35 deg. 
” ee port Nee ” 
Mean draught (with all stores, 
provisions, and ammunition 
and 1200 tons of coal on board) 24 ft. 7 in. 
Corresponding displacement .. 12,140 tons 
Metacentric height (at 24 ft. 7 in. 
draught) ... nis = sss 4 ft. 6 in. 
Range of stability ab same 65 deg. 
Maximum righting arm... 2 ft. 6 in. 
eA moment 30,350 foot-tons 
Angle of maximum righting arm 35 deg. 
Armament. 
Main battery ane . 413 in. B.L.R., 14 
6-in. R F.G. 
Secondary battery .. 17 6-pounder R F., 


6 1-pounder R.F., 4 
Gatlings, 1 field gun 
Height of axis of forward 13-in. 


guns above normal L.W.L. ... 26 ft. 6 in. 
Height of axis of after 13-in. 

guns above normal L. W.L. ... 19 fo, 
Mean height of axis of 6-in. guns ; 

on main deck ... ose & 15 ft. 44 in. 
Mean height of axis of 5-in. guns 

on upper deck ae as Ws Oo ss 

Armour: 

Material : Harveyed nickel steel. 
Water-line belt, thickness amid- ' 

ships, top ae see tse 164 in. 
Water-line belt, thickness amid- 

ships, bottom ... aes és 93 ,, 
Height of upper edge above 

normal Joad line ei ea 3 ft. 6 in. 
Total depth of belt - aoe to O45 
Side armour above main belt, : 

thickness a a ses 54 in. 
Superstructure armour, thickness ae 


Turret armour 
thickness e: ee 

Barbette armour, thickness 

Protective deck armour, thick- 


13-in. ns) 
( ‘ 4 17 ia. and 15in. 


6b , 10, 


ness a bes A a 2? in. to 4 in. 
Conning-tower armour, thick- : 
ness re on re re 10 in, 





General Schedule of Weights. 





Tons. 
Hull and fittings, including 
wood-backing and miscella- 
neous items ae wae ae 4,918.00 
Armour and bolts ‘ 2,719.00 
Protective deck armour... ea 593.00 
Armament and two-thirds am- 
munition... ~ a A 864.C0 
Equipment and two-third stores, 
fresh water, and provisions ... 498.00 
Machinery, propelling, with 
water... ve ne sa 1,128 00 
Normal coal 800.00 
Total 11,520.00 


Machinery. 
The main propelling engines will be of the vertical, 
inverted cylinder, direct-acting, triple-expansion type, 
and will be placed in two water-tight compartments sepa- 
rated by a middle line bulkhead. 


Collective indicated horse-power 
of propelling, air pump, and 


circulating-pump engines 10,000 
Number of revolutions for above 

indicated horse- power... . 120 
Diameter of high-pressure cy- 

linder _... Be pt ae 3334 in. 
Diameter of intermediate cy- 

linder __... uae oad “a Si ., 
Diameter of low-pressure cy- 

linder _... ose sie aie ee 
Length of stroke ... ces ees 48 ,, 
Cooling surface of main con- 

densers ... rs Re ae 7000 eq. ft. 
Cooling surface auxiliary con- 

denser ie 800 ,, 


There will be eight single-ended steel boilers of the 
horizontal return-fire tube type, placed in four water- 
tight compartments, 


{ Length... 9 ft. 11} in. 
Dimensions of boilers) Dia- 
meter 165, Gk os 
Working pressure (pounds per 
square inch) 180 


Total. heating surface of all 

boilers... a oat ok 
Total grate surface ake 3 
Number of furnace fiues te 4 
Diameter of flues... A 39 in. 


We shall publish drawings of the Alabama in an 
early issue. 


TEST OF AN EXPERIMENTAL TURRET. 


In our last issue we referred to the valuable 
paper on ‘‘Tests with an Experimental Turret 
for the United States Battleship Massachusetts,” 
contributed by the Chief of the Ordnance Bureau, 
Commodore W. T. Sampson. Of this paper we 
give the following summary : 


Each of the turrets for the 13-in. guns of our battle- 
ships of the Indiana and Massachusetts class is a cylin- 
drical steel structure, weighing about 450 tons. It rests 
upon flanged steel rollers, which travel on a circular roller 
track, mounted upon a foundation forming part of the 
framework of the ship. 

The turret is turned by a spurwheel gearing into a 
circular rack secured to the interior circumference of the 
upper roller path. 

t will readily be seen that the circumstances govern- 
ing the stability of such a turret structure differ materially 
from those affecting the framework behind the side 
armour, and it is apparent that a test of resisting qualities 
of the latter, however satisfactory in its results, could 
not in itself solve the whole question of armour resistance 
on shipboard. 

In the case of the side armour, a slight deformation 
of the supporting structure would be no serious menace to 
the safety of the ship; and even should this armour be 
penetrated and its —- structure be locally de- 
stroyed, the chances of the impact being above the water 
line, the cellular division into water-tight compartments 
and the belt of water excluding material behind the 
armour, are all “factors” which tend to diminish or 
mitigate the damage to the ship as a fighting engine. 

The case is different with the turret structure. Behind 
its armour is shielded meg ced one-half of the fightin, 
strength of the ship. The heavy turret guns, with muc 
of the delicate machinery for loading, pointing, and 
sighting them, must rely on the efficient protection of the 
turret armour, and the training engines require that the 
integrity of the circular rack and roller path be preserved. 

In order to work serious injury to the turret guns, the 
projectile need not penetrate, for should the shock of im- 
pact so greatly deform the interior structure as to throw 
the gun supports out of line, and jam their slides, disable 
the sight mechanism, break the electric or hydraulic 
connections, or warp the roller track, the result in any 
case would be to seriously cripple if not to disable one or 
both guns, 

Should the projectile wholly penetrate the turret, a 
miracle only would seem to offer immunity to either the 
guns or their crews. ve. 

It was, then, with the object of determining by prac- 
tical methods the question of ‘the strength of the turret 
structure that the Navy Department early in the past 
year took under consideration the construction and test 
of an experimental turret. The result was the test firing 


21,200 aq. ft. 
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witnessed at the naval proving ground, Indian Head, on 
May 9 and June 19 last. 





The construction of the experimental turret was made 
to conform as nearly as possible in all its details with the 
design of the 13-in. turret of the Massachusetts, 

Figs. 3, 4, and 5, on e 765, show sections and plan 
of this turret. Ib consists of a cylindrical steel structure 
with a conical base, 10 ft. 10.5 in. interior height and 
27 ft. 3in. interior diameter ; 32 vertical angle frames 6 in. 
by 5% in. of 12 lb. per foot continuous from top to bottom 
of the turret, form the framework for the armour. To 
the inner flanges of these frames a double thickness of 
4in. backing plating is riveted, and between them is 
worked an oakw ing 8 in. thick. The armour is 
secured against the oak backing by armour bolts passing 
through the backing and backing plating. Three horizontal 
channel irons of J section are worked circumferentially 
around the inner surface of the backing plating, and to 
these is screw-tap bolted a 3-in. mantlet plating as a pro- 
tection against armour bolt heads sheared by impact when 
the turret is struck. Six bulb beams 10 in. deep and ex- 
tending parallel to the axes of the guns, with carlings of 
the same cross-section worked in between, support the 
top, and, in addition, these are stiffened and the roof 
supported by brackets from the beams to the tops of the 
gun girders. The gun girders, four in number, 1} in. 
thick and of an average depth of 42 in., are secured to the 
turret floor parallel to the axes of the = The shelf 
upon which the armour rests is of 1-in. plating worked in 
at the junction of the cylindrical and conical portions of 
the turret, and is supported from the turret floor by wide 
gusset pieces. The conical] portion of the turret and the 
turret floor is of 4-in. plating. Around the underside of 
the turret base is worked a 1-in. plate 15 in. wide to serve 
as a bearing for the rollers. 

The armour was represented in the test by one 
Harveyised nickel-steel ballistic plate 15 in. thick, placed 
to receive the impacts, and by 10 cast-iron plates of the 
same thickness. The ballistic plate, representing the 
Indiana’s turret armour, had previously been used for the 
acceptance test, and had received two impacts, but with- 
out material injury to the plate. The top plating was re- 
presented by two 2h-in. nickel-steel plates, each 7 ft. 1 in. 
wide, but strapped together and worked in a zone in the 
rear of the ballistic plate, and these were tied to the turret 
transversely by a similar plate 30 in. wide worked over 
the two above-mentioned ; 180 tons of pig iron symmetri- 
cally distributed about the turret floor and upon the gun 
girders, and shored to prevent movement, represented the 
weight of the two 13-in. guns and their mounts. Fig. 6 
shows the distribution of the pig iron in the turret. 

The weight of the turret structure complete, with 
armour and pig iron, was: 


Tons, 
Turret structure 70 
Ballistic plate ... 29% 
10 cast-iron plates 148 
Turret top-plating 223 
Pigiron ... ies 180 
Total 450 


A foundation to a the turreb was constructed as 
follows: One hundred and twenty-eight 14-ft. piles were 
driven into the — within a square of about 30 ft. 
to the side, and the heads of these piles were tied together 
with 12 in. by 12 in. Georgia pine timbers about 12 in. 
apart. Over the tie timbers was close laid a floor of 12in. 
by 12 in. Georgia pine, and the circle to be occupied by 
the turret was covered by wrought-iron plates 3 in. to 
4in. thick. The foundation was perfectly level. The 
experimental turret complete as described, resting on 20 
cylindrical steel rollers, each 30 in. long by 12 in. dia- 
meter, was mounted upon this foundation, and the rollers 
chocked with wrought-iron wedges to prevent movement. 
For ee data of the deformation and movement of 
the turret the following devices were employed: Nine 
chords were measured inside the turret and their ends 
marked—six of these being parallel to the line of fire 
and three at right angles to it. Ten plumb - bobs 
hung from the base ring of the turret, and five from 
the armour shelf, plumbed centre punch marks in 
the plate of the foundation. Three long vertical wooden 
uprights, with arms to embrace the turret top and the 
bottom of the armour shelf, were planted in the ground 
near the turret, one at each extremity of a transverse dia- . 
meter, and the third in rear of the turret. Each of these 
uprights carried four wooden pins passing through holes 
in it, the points resting lightly upon the surfaces pre 
with a coat of putty. Four short uprights of a similar 
character, and each carrying one pin in contact with the 
armour face, were planted between the long uprights. 
Fig, 7 shows the arrangement of these uprights. 

On .* 9 the first firing took place, 

The following Table gives the elements of the three © 
rounds fired : 





{ 








— | Round 1, Round 2, Round 3, 
| Impact 3. Impact 4. Impact 5. 
Gun used --|10-in, B.-L, R.|12-in. B.-L, R.|12-in. B.-L. R. 
| 30 calibre, 35 calibre. 35 calibre. 
Weight of charge ..| 178.6 Ib 855.6 Ib, 440.5 Ib. 
1» Of projectile) 500 + Ib, 850+,, 850 + Ib. 
Distance of gun from | % 
turret ie pes 362 ft. 859 ft. 359 fb. 
Striking velocity ..| 1682 ft..sec. | 1701 ft.-sec. | 2000 ft.-sec. 
oa energy _.. 9829.5 ft.-tons.|17,069 ft. -tons. |23,626 ft.-tons, 
» energy. per! 
ton of turret me | 21.84 ,, 87.95 ,, 62.6 ,, 
Ratio of energy to} } 
that necessary to 
pierce wrought iron| 
of same thickness... 1.45 2.09 2.89 
) | 








First Round, Impact 3.—A Wheeler-Sterling armour- 
piercing shell was fired from the 10-in. gun, striking the 
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ballistic plate at an angle of 2 degrees with the normal, 
with an energy of 98294 foot-tons. The point of impact 
was 14.5 in. from the top edge of the plate, 36 in. to the 
left of old impact No. 2, and 32 in. above and to the right 
of impact No. 1. : 

The projectile smashed upon the plate after penetrating 
94 in. The surface of the plate around shot hole was 
flaked to a diameter of 18 in., and fine surface cracks deve- 
loped. The plate above the impact was broken out toa 
width of 33 in, at the top edge. 

The 24-in. top plates of the turret were sprung up toa 
maximum height of 1 in. over the impact, the distortion 
extending 3 ft. on one side and 1 ft. on the other side of 
the centre line of the turret. The butt strap of these 

lates was slightly buckled for the greater part of its 
ength, the maximum being 3 in. at a point 15in. from 
the inner face of the ballistic plate. Six bolts of this 
strap were sheared and a number loosened. None of the 
armour bolts of either the ballistic plate or cast-iron plates 
were injured, nor was there any movement of the plates 
on the turret. The turret structure, as a whole, slid on 
its rollers 1? in. in the direction of the line of fire, and 
did not revolve about its axis. A re-measurement of the 
interior chords and an examination of the armour 
shelf showed no deformation of the turret. The record 
obtained from the pins in the uprights showed that the 
turreb jumped up in front about 4 in. before starting to 
the rear. 

Round 2, Impact 4.—A Wheeler-Sterling armour- 
piercing shell was next fired from the 12-in. gun. It 
struck the turret with an energy of 17,069 foot-tons, at 
an angle of 74 degrees with the normal. The poini of 
impact was 30in. to the right of the centre line, and 24in. 
above the middle of the plate. The projectile broke up, 
and the head welded in the plate after penetrating 114 in. 
The plate was flaked to a diameter of 24 in. around the 
impact, and dished over an area 4 ft, square, the maximum 
depression being 4 in. at the impact. It was driven in on 
the oak backing 2in. at the impact, and drawn away 1in. 
from the top plating above the impact and on its right 
edge. The plate was cracked from the point of impact 
diagonally through the preceding impact, and one of the 
old impacts, and to the bottom of the plate ; also from the 
preceding impact to the bottom of the plate. Onearmour 
bolt above and a little to the right of the impact was 
broken and driyen to the rear. The 15-in. cast-iron plate 
to the right of the ballistic plate was displaced 24 in. to 
the front at its lower edge, 1 in. at its top, and was driven 
14 in. to the right, shearing all its bolts. It is to be noted 
that the bolts in the cast-iron plates were not of the high 
quality of steel used with the ballistic plate. 

The horizontal channel frames were driven to the rear 
and buckled behind the impact, the maximum distortion 
being lin. In the mantlet plating eight screw-tap bolts 
in the top row and eight in the second row were sheared, 
and the heads of some driven across the turret ; those of 
the bottom row, though not sheared, were badly strained. 
The turret structure directly in rear of the ballistic plate 
was somewhat flattened. The forward end of the left 
longitudinal splinter bulkhead was buckled to a depth of 
3 in., the distortion extending over an area of 2 ft. deep by 
4 ft. high. None of the bolts in the 2)-in. top plating 
were sheared, though nearly all of them were so loosened 
that they could easily be removed. The turret was forced 
to the rear over its rollers a distance of 7} in., and was 
revolved to the right about its axis through an angle of 
about 30 minutes. A re-measurement of the interior 
chords and an examination of the framing showed no dis- 
tortion of the structure as a whole, 

Round 3, Impact 5.—A Johnson fluid-compressed casbt- 
steel armour-piercing shot, fitted over the point with a 
soft steel cap weighing 17 lb., was fired from the 12-in. 
gun in the tinal round. The total weight of shot was 
851 1b. It struck the plate with an energy of 23,626 foot- 
tons at an angle of 21 deg. with the normal. The point 
of impact was 34in. from the left edge and 36in. from the 
top of the ballistic plate. 

‘ Whe projectile penetrated the ballistic plate, and, break- 
ing up in passing through, its larger pieces traversed the 
turret and entered the backing in the rear, fracturing one 
of the cast-iron plates. The diameter of the shot-hole was 
12} in., and the surrounding surface of the plate was flaked 
to a diameter of 24 in., the metal directly below the im- 
pact being forced to the front 4 in. The old cracks were 
opened sti/l farther and new ones were developed, extend- 
ing from this impact to the edge of the plate and to im- 
pact No. 1. The plate was forced in on its backing 2 in. 
at its left edge and 1 in. at its right edge. The back 
bulge was broken out to a diameter of 24 in., and pieces 
of the broken plate were driven across the turret, striking 
the beams and mantlet plating on the other side, Two 
armour bolts to the left of the impact, and one just above 
and to the right, were badly bent but still holding; one 
bolt just below the impact gave way with the back bulge, 
and was driven across the turret. The oak backing and 
lating in the path of the projectile were wrecked, the 
Caine containing a hole 21 in. by 18 in. was badly 
squeezed and splintered, while the double backing plating 
and mantlet plating were ruptured and folded back over 
an area 34 ft. square. Rivets were sheared and flew all 
over the turret, leaving their mark on the interior. A sec- 
tion of the channel beam between the backing and mantlet 
plating, 3 ft. long, was ripped out in rear of the impact 
and thrown to the rear part of the turret. The second 
transverse carling from the front contained a jagged hole 
7 in. in diameter, besides several marks made by flyin 
fragments. It was deflected 3 in. to the rear of its norma 


position. The ends of some pieces of pig iron were broken 
= showing that they had been hit with considerable 
‘orce. 

In the rear part of the turret opposite the impact the 
structure was badly wrecked over an area 4 ft. square. 
The mantlet platirg contained 18 holes and numerous 





govges and other marks made by flying fragments, all 
well clustered at about the height of the line of impact. 
The largest hole made by the head of the shot was 12 in. 
by 23 in., and extended through mantlet plating, backing 
+ and backing. The end of a bulb beam, where it 
turned down to secure to the framing, was sheared off and 
carried into this hole. The oak backing was wrecked and 
splintered to a diameter of 36 in., and the backing plating 
turned inward 11 in. The 15-in. cast-iron plate was 
forced bodily outward a mean distance of 54 in. ; all its 
six armour bolts were sheared and the plate wrecked. 
triangular portion of this plate, 48 in. high and 48 in. wide, 
was broken out and thrown to the rear of the turret. 
The cast-iron plate to the left of the ballistic plate was 
displaced to the front 1,'; in., to the left { in., and was 
drawn Zin. away from the top plating. 

All the bolts in the top plates were loosened so that they 
could be readily removed by hand. No deformation of 
the structure as a whole could be discovered. 

The turret moved 9 in., in a line making an angle of 
about 8 deg. with the line described on the two pre- 
ceding impacts, and revolved to the left through an angle 
of 2 deg. 

Figs. 8, 9, and 10 illustrate the appearance of the turret 
after it had been subjected to the firing tests, and Fig. 11 
gives a graphic representation on the horizontal plane, of 
the motion of the turret to the rear, and its rotation, 
at each impact. 

After detailing the various tests to show the 
movements and velocity of the turret in the vertical 
and horizontal planes, and the apparatus employed, 
all of which, though interesting, must be omitted 
for want of space, the paper concludes as follows : 

In fact, it may safely be said that the turret structure 
as designed will adequately perform all the functions 
required of it in service, holding in place the armour 
shield of its guns and retaining its general form intact, 
even when locally wrecked by the dominant energy of an 
impinging shot. 





(Zo be continued.) 





CANET FIELD AND MOUNTAIN GUNS. 

Frev_p guns of the type that we illustrate by Figs. 
1, 2, and 4 on page 764, have been recently delivered 
as an experimental order to the Japanese Government 
by the Forges et Chantiers de la Mediterranée. In 
principle they are similar to the Canet guns and car- 
riages described in this journal a week or two ago, but 
they have been modified to suit special conditions, 
particularly with regard to weight, to facilitate trans- 
port, and at the same time several improvements have 
been introduced. While fulfilling all the conditions 
of a quick-firing gun, and giving a duty 83 per cent. 
in excess of the actual field guns in the Japanese ser- 
vice, this model weighs, completely equipped, only 
1.4 tons, and is a good example of the adaptability of the 
Canet system to very varied conditions. The guns have 
been fitted with a breechloading mechanism that differs 
from the various systems which we recently illustrated 
and described (see pages 666 and 667 ante). It is called 
an extra rapid mechanism, and is operated by a single 
movement of a lever placed at the side of the gun. 
The breech-block falls vertically (Fig. 2); its weight 
is thus utilised to aid the effort of the man serving 
the gun, and at the same time the extraction and 
ejection of the cartridge-case are assisted. The block 
in its open position is protected by the body of the 
gun from damage by a chance projectile, and it is out 
of the way of the man occupied in training. The two 
caissons that form part of the equipment of this gun 
are designed with a view to lightness and capacity ; 
they are fitted with a new elastic suspension to protect 
the cartridges from damage during transport as far as 
possible ; one caisson holds 35 and the other 60 rounds. 
Together with this field material, Mr. Canet has fur- 
nished the Japanese Government with some quick- 
firing mountain guns of a model (see Fig. 3) which, 
after many experiments, appears to be very prac- 
tical and efficient. These guns can be transported, 
each on one mule; they are relatively powerful, and 
are fitted with a breech mechanism operated by two 
movements, and recently described. The mounting of 
these guns, like that of the field guns, is on the Canet 
‘*fléche élastique” principle recently illustrated (see 
page 726 ante). It is easily taken apart and is loaded 
on two mules ; the operations of assembling the various 
parts and mounting the gun involve nothing more 
complicated than the ordinary field and mountain 
gun practice has made familiar. 





TRIPLE-EXPANSION PUMPING ENGINE. 

Some time since the Commissioners of the District of 
Columbia, U.S.A., advertised for tenders for a pumping 
engine of such capacity as would deliver five million 
United States gallons (8 lb.) of water per 24 hours, 
against a pressure of 156 lb. per square inch, with pres- 
sure in suction main of 3 lb, per squareinch. Coal eco- 
nomy was one of the main considerations that was to 
govern the design of the engine, coal averaging a value 
of 3.50 dols. per ton delivered at the U-street Pumping 
Station, Washington. Contractors had to guarantee 





the amount of George Creek’s coal to be used during 
every 24 hours while the engine was pumping five 


million United States gallons against the stated pres- 
sure. A trial of 10 days’ duration was to be made 
after the engine was installed, in order to determine 
whether or not it would fill the above guarantee. 

The Nordberg Manufacturing Company of Mil- 
waukee, Wisconsin, offered the best guarantee to 
pump the stipulated quantity against the stated pres. 
sure, with a consumption of George Creek’s coal equal 
to 12,500 lb. per 24 hours, and their tender was 


A | accepted. 


Suitable water-tube boilers were also to be furnished 
by the contractors building the engine, and all piping 
and connections made between the engine, boiler, con- 
denser, and water mains. The boiler pressure was 
specified to be 150 lb. per square inch. 

The pumping plant to do the work, as outlined 
above, was designed by Mr. B. V. Nordberg, and 
consists of a horizontal triple-expansion three-crank 
engine driving three double-acting horizontal pumps, 
with outside packed plungers, the pumps being 
coupled to the extended piston-rods of the engine 
(Figs. 1 to 4 on the two-page plate in this issue), 
The piston speed of this engine is 300 ft. per minute. 
The steam cylindersare fitted with equilibrium Poppet 
valves, the inlet valves located above and the exhaust 
valves below the cylinders. All the cylinders are 
steam-jacketed on barrels and heads, and the receivers 
are provided with reheating tubes and steam-jacketed 
bottoms, The receivers are placed below the cy- 
linders, and located so as to make the steam passages 
between them and the cylinders as direct and short 
as possible, 

The engine frames are of the girder type, the high and 
low pressure frames having side cranks, while the inter- 
mediate frame is provided with a centre crank (Fig. 2). 
Theshaft is, however, not built up, but is made in two 
sections, one carrying the high-pressure crank and one 
crank for the intermediate cylinder, the other section 


.| carrying the low-pressure crank and a second crank 


for the intermediate cylinder. The crankpin for the 
intermediate engine is forced into the eye of one of 
these intermediate cranks, while the other end of the 
pin is free, and carries a box which fits a slot in the 
other intermediate crank (Figs. 6 to 10, page 768). 
In this manner the two sections of the shaft are inde- 
pendent of eack other, to a certain extent, to make up 
tor any slight difference in alignment. There are two 
flywheels, one on each section of the shaft (Fig. 3). 

As the room in which the engine had to be installed 
was limited in width, it was necessary to set the cy- 
linders as close together as possible. The arrangement 
was, therefore, made to drive the valve gear from 
the high-pressure side, that is, to have all the lay 
shafts located on that side (Fig. 2). The valve gear is 
driven by means of a return crank and bevel wheels 
from the crank of the high-pressure cylinder. . The 
main lay shaft lying directly in the centre line of the 
engine outside of the high-pressure crosshead, re- 
ceives the motion from the bevel wheels. This shaft, 
in its turn, drives two other lay shafts held by 
brackets on to the side of ne hemo cylinder, a gear 
on end of the main lay shaft driving corresponding gears 
on the two shafts on the high-pressure cylinder. The 
upper one of the last-named shafts operates all the inlet 
valves, while the lower one operates all the exhaust 
valves, the rods for the intermediate and low-pressure 
valves extending across the tops and bottoms of the re- 
spective cylinders (Fig. 18, page 769). The inlet valves 
of the high-pressure cylinder are under the control of a 
centrifugal governor, which is geared to the main lay 
shaft in such a manner that the ratio of gearing can be 
changed by a handwheel and the pump run at dif- 
ferent speeds, the maximum speed being about 45 re- 
volutions per minute. This high-pressure cut-off gear 
is of a type designed by Mr. B. V. Nordberg, and is 
illustrated by Fige. 17 and 18. By its use a range of 
cat-off from 0 to ¢ of the stroke can be readily ob- 
tained. All the other valves are driven by revolving 
cams and levers in an ordinary manner. 

The valve gear actuating the inlet valves on these 
cylinders is of a releasing type operated from a geared 
lay shaft (Fig.18). It consists of an eccentric for each 
valve, keyed to the lay shaft, which is connected to 
the valve gear in such a manner as to obtain two 
distinct motions of different periods, one period 
being about 90 deg. in advance of the other. To 
obtain this action the strap is suspended on a 
radius rod a, Fig. 18, the oscillation of which pro- 
duces the cut-off motion, while the point } of the 
strap produces the valve opening motion. The centre 
of the eccentric, the point 6, and the point c, at which 
the eccentric :strap is connected to the radius 
rod, form-a trfangle. The suspension point @ is in- 
side of this triangle. This makes the point d describe 
a curve, the outline of which approximates that of a 
triangle. The direction of rotation of the lay shaft is 
as shown by the arrow, while, of course, the path of 
the curve produced by b is in the opposite direction. 
During the part of the motion when the valve opens, 
the point 6 moves rapidly downward ; again, during 
the part of the motion when the valve is on its seat, 
the motion of point } is comparatively slow. During 








this part of the motion the curve produced by 6 
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very nearly approaches an arc ofa circle with its centre 
at point ¢ on the main lifting levere/, so that this lever 
stands still while point b passes the last-mentioned part 
of its path. The mechanism used for operating the valve 
consists of the main lifting lever ef, which is pivoted 
at point fon the dashpot plunger. The point g is free 
to move, and carries a trip lever h gi, with its trip face 
at point ¢ corresponding with another trip face j fas- 
tened on the lever gj %. This lever is pivoted on the 
bracket / bolted to the cylinder, the point of suspen- 
sion being directly opposite to the pointg. Now the 
lever gj & receives its motion from the radius rod by 
a projection cast thereon ¢@ m. The motion of the point 
mis a little in advance of the crank, so that the oscilla- 
tion of the lever g j & is very nearly the same as the 
motion of the crank, only a little in advance thereof. 
The point / of lever 4 g is connected to a shaft n, 
held by the lever no to the governor, and by means 
of this lever the governor controls the cut-off of the 
engine. The action of this mechanism is as follows: 
The lever e /, when the valve is on its seat, is ele- 
vated high enough so the trips ¢ and j clear each other. 
During this part of the motion the point M moves 
rapidly upward, bringing the point j under ¢. During 
this part of the motion the point 6 passes through the 
part of its motion when the curvature of the motion 
curve has its centre in e, so that the lever ¢ 7 stands 
still. When the steel die j is well under the steel 
die ?, the motion of } is rapidly downward. Point c 
descends and brings the dies i and j into contact with 
each other. This makes yg the fulcrum of the lever 
e J, which causes the point / to ascend rapidly. 
In the meanwhile the point m has passed its 
extreme, and begins to go downward, drawing 
the die j out from under 7, thus withdrawing the 
support of the lever e f. The spring p then 
closes the valve, the lever ¢ / turning around e as a 
fulcrum. ‘The mechanism is duplicated for the other 
valve, the eccentric of which is set exactly opposite to 
the one the motion of which we have just described. 
It will be noticed that the two levers on the shaft n, 
which connect to the levers g and h, are of difforent 
length and differently located. The object of this is to 
eliminate the effects of the angularity of connecting-rod. 
The lever j g & forms an oil receiver around the trip 
die 7, which is kept constantly full of oil into which 
the die i dips every time the valve is released. One 
advantage of this valve gear is that the trip dies 
move at a velocity of about one-half of that of the 
ends e and / of the lifting lever, so that this valve 
gear can be run at higher speeds than valve gears of 
the Sulzer type. The connection at the point / in the 
dashpots also becomes very simple in this mechanism, 
requiring no link (see Fig. 19). The exhaust valves 
are operated with revolving cams in a well-known 
manner. 

The pump plungers are connected with the extended 
piston-rods by means of bolted couplings, cast of steel. 
As there is a gate valve both on the inlet and discharge 
nozzles of each pump, one of these pumps can be dis- 
connected and overhauled while the balance of the 
engine is running, by unbolting the coupling and closing 
the valves on inlet and outlet nozzles. 

A surface condenser is used in connection with the 
engine, the air pump and circulating pump of which is 
driven by an independent auxiliary pumping engine, 
which also drives the boiler feed pump, jacket draining 
pump, and air compressor for supplying theairchambers 
with air. The circulating pump, which is shown in 
Fig 3, but which will be illustrated in more detail, 
together with the jacket pump, in a subsequent issue, 
takes its supply from the main suction pipe of the 
pumping engine, and the overflow from the condenser 
is returned to this suction pipe at a point nearer the 
pumps than the inlet. To regulate the amount of 
water passed through the condenser, a back-flow or 
by-pass valve is used which can be operated from the 
floor. A similar valve is used to regulate the flow of 
water from the feed pump to the boiler. 

In order to secure a good action of the jackets the 
following arrangement is adopted: Steam from the 
main steam pipe is admitted into the high-pressure 
acket, and a drain pipe from the bottom part of this 
acket is led to the top of the intermediate cylinder 
acket, The drain from the bottom of the intermediate 
acket is passed to the top of the low-pressure jacket. 
In the same manner live steam from the main pipe is 
taken to the heating tubes in the first receiver (Fig. 4), 
and the drain pipe connected to the heating tubes of the 
second receiver. The drains from the low-pressure steam 
jacket and from the second reheater are connected 
into one pipe which leads into a steam separator from 
which the steam cylinder driving the auxiliary pump- 
ing engine takes its supply, after the water has been 
eliminated. The water + Bown to the bottom of the 
steam separator and is pumped away by means of the 
jacket draining pump. The exhaust from the auxiliary 
—— engine -cylinder is led to a closed tubular 

eater through which the feed water is pumped (Fig 2). 
This heater has no outlet, so that no heat introduced 
can be wasted, but all has to go into the feed water. 
The jacket draining pump discharges the water of con- 
densation into the main feed pipe at a point between 





the heater and the boiler. By this means there is in- 
sured a very rapid circulation of steam in the jackets 
and an economical action of the apparatus. At 
the lowest part of all the steam jackets there is a 
small valve by which steam can be blown out into the 
atmosphere for the purpose of determining its quality, 
and during the test, before the reception of the engine, 
this was repeatedly done, and at all times the steam 
issuing from the jackets appeared perfectly dry. 

The steam cylinders are strongly ribbed to withstand 
the boiler pressure which is carried on all the steam 
jackets (Figs. 4 and 5). The low-pressure cylinder in 
particular had to be strengthened by means of pillars 
cast between the inner and outer shells in such a 
manner as to form the least obstruction to the circula- 
tion of steam. 

The cylinders are carried in front by the bell-shaped 
flange of the frame, while the back ends are supported 
on cast-iron brackets bolted to the foundation 
(Figs. 1 and 2). In this manner an open space is left 
under the cylinder, giving access to the lower valves 
and all the lower part of each cylinder. In order to 
establish communication between the head jackets and 
the barrel jackets, holes are drilled through from the 
outside of the cylinder flange into the jacket space, 
communicating with others drilled through the head 
flanges into the head jacket space; these holes are 
Zin. in diameter. Short gaspipe nipples were screwed 
into the holes on the cylinder flange, to serve for hold- 
ing the copper gaskets used for making joints. All the 
cylinders are covered with asbestos cement and 
—— and are lagged with a jacket of planished 
steel. 

The steam inlet valves on all cylinders are made of 
phosphor-bronze, with seats of the same material 
bolted in (Fig. 21). The exhaust valves are made of 
steel, with seats of steel having a taper fit in the 
cylinders (Fig. 24). The piston-rods are screwed into 
the pistons and into the crossheads. The pistons are 
provided with self-setting cast-iron packing rings and 
adjustable junk rings, means being provided in the 
piston to adjust these riogs in case the bottoms of the 
cylinders wear. The valve stems (Fig. 25) are made 
— steel. Figs. 11 to 16 show the connecting- 
rods. 

All pins in the valve gear are made of hardened high- 
carbon steel running in hardened bushings, pins and 
bushings being ground toa fit. The long rods trans- 
mitting the motion from lay shaft to inlet, and exhaust 
valves of intermediate and low-pressure cylinders are 
subject to tensile strain only. They are made of rect- 
angular section, quite thin. The low-pressure rods are 
guided in slotted forks mounted on the intermediate 
cylinder valve bonnets (Fig. 3). The regulator is 
driven by means of friction discs from the lay shaft 
(Fig. 20). The arrangement consists of one disc on 
the lay shaft, and one on the governor shaft, these 
discs being double, and arranged by means of 
central springs to pinch a third disc between them. 
This third disc is placed in the centre between 
the other two, and is { in. thick at the hub, slightly 
tapering towards the circumference. The rims of the 
double discs are tapered correspondingly, so that they 
grip the central disc very firmly when the pressure of 
the springs is on them. By changing the relative 
position of the centre discs to the other two, the ratio 
of gearing between the lay shaft and the governor 
is changed. This can be accomplished by means of a 
handwheel located near the throttle valve. A change 
of speed from 10 revolutions per minute to 45 revolu- 
tions per minute can in this way easily be obtained. 


(To be continued.) 








GUN MOUNTING OF H.M.S. ‘‘CAiSAR.” 

THE preliminary firing trials of the new design of 
heavy gun mountings by Sir Joseph Whitworth and 
Co., Limited, for the 12-in. breechloading wire guns 
to be fitted in the turrets of H.M. battleships Cesar 
and Illustrious, were carried out at Portsmouth on 
the 10th inst. on board the gunboat Excellent, under 
the superintendence of Captain E. F. Jefferys. H.M.SS. 
Cesar and Illustrious are first-class battleships with a 
displacement of 14,900 tons, and are arranged to carry 
as their principal armament four of the new 12-in. 
breechloading wire guns, mourted in pairs in circular 
barbettes or turrets at each end of the ship, much in 
the same way as arranged in H.M.SS. Centurion, 
Barfleur, and Renown, designed and manufactured by 
the same contractors, and described and illustrated by 
us in vol. lvii., pages 358 and 415. 

These gun mountings are designed to be worked by 
hydraulic, electric, and hand apparatus, and many 
special features have had to be introduced to meet the 
ever-increasing rapidity of action demanded by the 
Admiralty, when worked by hydraulic power ; and at 
the same time care has had to be taken to _— the 
weight within the lowest practical limits for fairly 

uick and accurate working by electric or hand power. 
‘o meet these conditions, all moving parts are as nearly 
as possible balanced. The recoil takes place in the 
line of fire. The recoil-absorbing apparatus, consisting 





of two cylinders of fluid-pressed forged steel, is entirely 





self-contained, and nearly in the axis of the gun. 
The gun is run out after firing automatically by a self- 
contained hydraulic system, quite independent of the 
recoil apparatus, so that the gun may still be used, if 
even the run-out system is injured in action. The 
same service is also used for running the gun in when 
required, 

The elevating press (also of fluid-pressed forged 
steel) is placed nearly horizontal below the gun and 
mounting, so that no vertical strains are conveyed to 
the mounting supports. It is, therefore, by its posi- 
tion well protected. The hydraulic rammer has’ been 
specially arranged to dispense with all separate loading 
trays; the tray, forming part of the ammunition cage, 
enters the gun simultaneously with the projectile, and 
so protects the breech screw from being damaged by 
the latter, when it is being rammed into the gun. 
Only one more operation is required for ramming the 
powder charges, and the tray and rammer can then be 
simultaneously withdrawn, the loading being thus 
performed in two operations, instead of three, as 
heretofore, 

The breech mechanism attached to the gun is of the 
Woolwich design, and of the usual interrupted screw 
type, and is so arranged that the continuous rotation 
either in one or the other direction will open or close 
the breech. To insure rapidity, ease, and certainty of 
working, Messrs. Whitworth have added an hydraulic 
arrangement forming part of the gun mounting, which 
can be easily and quickly operated in all positions 
from the gun platform. It is so arranged that the 
breech can be opened when the gun is running out 
after recoil or after the gun has actually run 
out ; and is so applied that it can be operated equally 
well by the electric-gear previously mentioned. The 
mountings will be attached to turntables, revolving in 
circular barbettes, having their ammunition conveyed 
to them through a central trunk, thereby enabling the 
guns to be loaded in any position of the turret’s train- 
ing. These arrangements embrace many new and 
original features, which we hope to describe more 
fully at a later date. 

The trials consisted of two rounds with three-quarter 
charges; six rounds with full charges, at various 
angles of elevation up to 134 deg.; and three rounds 
with full charges, with the recoil set at 85 per cent. of 
the normal. Included amongst the former, two rounds 
were fired with the run-out cylinders empty, so as to 
see the effect on the mounting, in case any of the 
hydraulic pipes should be injured in action. The 
results were in every way satisfactory, the recoils being 
very uniform, and the pressure diagrams taken from 
the recoil presses and run-out cylinders were also quite 
satisfactory. The ease and rapidity with which all 
operations could be done were most marked, 

The time actually taken in these mountings for the 
various operations being now so little, there seems no 
practical possibility of any further reduction without 
injury to the gun ; practically they have become quick- 
firing mechanisms and mountings. . The fact that all 
the main and principal parts are made of Whitworth’s 
fluid-pressed forged steel removes any element of 
doubt as to their withstanding all strains that may 
come upon them when firing. The confirmation of 
this opinion must be a source of satisfaction to the 
Admiralty, as the same contractors have received an 
order for similar sets of mountings for three battle- 
ships of the Canopus class. 

At the trials Captain Jefferys was accompanied by 
Lieutenant Murray Aynsley (experimental officer). 

The Admiralty was represented by Captain May, 
Captain I. H. T. Burke (inspector of warlike stores), 
Captain Tudor, the secretary of the Naval Ordnance 
Board, and Mr. Bryant, of the Engineering Depart- 
ment. Mr. Wright also attended from Woolwich 
Arsenal. The installation on board was supervised by 
Mr, T. B. Smith, of Portsmouth Dockyard. The 
contractors, Sir Joseph Whitworth and Co., Limited, 
Openshaw, Manchester, were represented by Mr. R. 
Matthews, director, and Mr, J, Horne, 





AUSTRALIAN TRON Ork.—Advices from Australia state 
that renewed attempts are being made in New South 
Wales to work the large local deposits of iron. If these 
attempts are successful, it is believed that mg «en 
industry will be developed upon a large scale ab Mitta 
gong. 





Tue Broox.yn BripaEz.—The trustees of the New York 
and Brooklyn Bridge have provided for the laying of 
pneumatic mail tubes across the bridge to connect the 
New York and Brooklyn post-offices, a system which, ib 
is said, will save from one to two hours in the delivery of 
mail matter. Two 8 in. tubes are to be laid between the 
two post offices, at a cost of about 28,0007. for the a 
which will be built by the New York Mail and News- 
paper Transportation Company, and which will be rented 
by the Government at 28007, per annum. The work is to 
be completed by March 1. The trustees have also per- 
mitted the Reno Inclined Elevator Company to erect an 
experimental stairway on the New York side of the bridge. 
The company claims that it can carry 18,000 people an 
hour on one stairway with safety. 
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DETAILS OF TRIPLE-EXPANSION PUMPING ENGINE. 
CONSTRUCTED BY THE NORDBERG MANUFACTURING COMPANY, MILWAUKEE, WISCONSIN, U.S.A. 
(For Description, see Page 766.) 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Piz-Iron Market.—The pig-iron warrant markeb 
was very firm on Thursday forenoon, notwithstanding a 
large amount of “ bear” selling. About 25,000 tons of 
iron were dealt in, and prices advanced all round 1d. to 
24d. per ton. In the afternoon the market was well sup- 
ported, and prices left off at the best. There was a turn- 
over of some 20,000 tons. On the day Scotch iron gained 
2d., Cleveland 14d., and hematite irons 24d. perton. The 
settlement prices at the close were as follow: Scotch 
iron, 483. per ton; Cleveland, 40s. 14d.; Cumberland 
and Middlesbrough hematite iron, respectively, 50s. 3d. 
and 48s, 3d. per ton. The market was very firm on 
Friday forenoon, a good impression in the market 
having been produced by the announcement of im- 
portant contracts for the Admiralty by the Fairfield 
and London and Glasgow Shipbuilding and Engineering 
Companies. Sellers were rather scarce, the sales of iron 
only amounting to about 20,000 tone. Prices advanced all 
round 4d. to 2d. per ton. In the afternoon the market 
still remained firm, and though the finish was 4d. under 
the best, the prices were from 14d, to 24d. per ton up on 
theday. About 20,000 tons of iron were dealt in, and the 
closing settlement prices were respectively 48s. 3d., 
403. 3d., 503. 44d., and 48s. 6d. per ton. Business was 
very slack at the forenoon markeb on Monday, and the 
tone was flat. The turnover was limited to between 15,000 
and 20,000 tons. Prices declined all round—Cleveland 
as much as 3d. per ton. Further flatness was developed 
in the afternoon, as no support whatever was forthcoming. 
About 20,000 tons of iron changed hands. On the day 
Scotch lost 4d., and Cleveland and hematite irons 43d. per 
ton. The respective settlement prices at the close were 
47s, 10}d.. 393. 104d., 503, and 48s, 3d. per ton, Busi- 
ness on Tuesday forenoon was quiet and steady, and 
prices were without material change. Between 15,000 
and 20,000 tons of iron changed hands. There was a dis- 
tinct upward reaction in the afternoon, the market closin 
strong, prices on the day being up all round 24d. to 44d. 
per ton. The closing settlement prices were 483.'1}d., 
40s. ldd., 503. 3d., and 48s. 74d. per ton respectively. 
There was more activity this forenoon, and the tone was 
still firm. Hematite iron fell 1d. per ton, but other sorts 
improved in price a little. In all 40,000 tons were dealt 
in, and in the afternoon about 20,000 tons, prices keeping 
steady. The closing settlement prices were, respectively, 
483. 14d., 40a. 14d., 503. 3d., and 48s. 3d. per ton, The 
following are the quotations for several No. 1 special 
brands of makers’ iron: Clyde, Summerlee, and Calder, 
Sle. 6d. per ton; Garbsherrie, 533, ; Coltnese, 533. 6d.— 
the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrozsan), 51s. 6d.; Shotts (shipped at 
Leith), 523. 6d.; Carron (shipped at Grangemouth), 
523. 9d. per ton. It will have been seen that the market 
has not shown any striking change during the past week ; 
indeed, the fact is that operators seem to be waiting to see 
what course will be pursued after the turn of the year 
takes place. At the same time the general tendency and 
position of the trade favour higher prices in the early 
future. An additional ordinary furnace having been set 
in operation at Govan Iron Works, there are now 77 
blast-furnaces in actual operation in Scotland, as com- 
pared with 78 at this time last year. The ship- 
ments of pig iron from all Scotch ports amounted 
last week to 4056 tons, against 3593 tons in the cor- 
responding week of last year. They included 100 tons 
for South America, 303 tons for India, 527 tons for Aus- 
tralia, 328 tons for France, 400 tons for Holland, 310 tons 
for Belgium, smaller quantities for other countries, and 
753 tons coasbwise. Up tothe close of last week the year’s 
shipments amounted to 272,554 tons, whereas in the cor- 
responding portion of last year they were 292,473 tons, 
being nearly 20,000 tons of a falling off. The stock of 
pig iron in Mersra. Connal and Co.’s public warrant 
stores stood at 363,220 tons yesterday afternoon, as com- 
pared with 363,274 tons yesterday week, thus showing 
for the past week an increase amounting to 54 tons. 


Finished Iron and Steel.—The finished iron trade con- 
tinues to be well employed, and the steel trade is exceed- 
ingly busy, the demand for shipbuilding material being 
specially pressing. 


Glasgow Copper Market —There was more firmness in 
the copper market last Thursday forenoon, and on the 
purchase of 50 tons of meta] a recovery of 63. 3d. of the 
previous day’s loss was made. In the afternoon 200 tons 
changed hands, and prices closed strong at an advance of 
10s. per tonon the day. Copper was neglected on Friday 
forenoon, but the quotations were firm at 1s, 34. per ton 
of advance on the previous afternoon’s prices. No dealing 
was reported in the afternoon, and prices remained 
unchanged. There was nothing done in copper on Mon- 
day forenoon, and the price dropped 1s. 3d. per ton, In 
the afternoon some 50 tons of the metal were sold, and 
the price declined other 53. per ton. At the forenoon 
market yesterday 75 tons were dealt in at the previous day’s 
figures. One lot of 25 tons were sold in the afternoon, 
when the price advanced 1s, 3d. per ton—the settlement 
qaotation atthe close being 48/. 7s. 6d. per ton. No 
business was done today, and the price remained un- 
changed. 


New Shipbuilding Contracts.—During the past week the 
Admiralty authorities have placed orders on the Clyde 
for three new second-class cruisers generally of the Venus 
type. airfield will build two of the boats, and the London 
and Glasgow Company will build the other. It is reported 
that the price at which they have been booked is 236,000/. 
each.—Messrs. James and George Thomson, Clydebank, 
have contracted to build for the Spanish Government two 
more torpedo-boat destroyers, making six vessels under 
construction of the same type in Me:sra. Thomson’s 





yard for the Spanish Navy.—Messrs. Scott and Co., 
Greenock, have just booked an order to build a large 
steam yacht for Mr. William Clark, Carling Hall, 
Largs, to take the place of the Mohican, which the 
owner sold to the German Government some time ago. 
She is to be built to the design of Mr. G. L. Watson, and 
is to be elaborately fitted up.—Messrs. Shankland and 
Co, Greenock, have contracted with Messrs. Russell and 
Co., Port Glasgow, for a sailing ship of 2850 tons dead- 
weight capacity. 

Glasgow and District Subway ; Unfortunate Incident.— 
This important means of passenger transit for the city 
and suburbs was duly opened on Monday morning, but 
before the day’s traffic came to a close a most lamentable 
mishap occurred, with the result that all the stations 
were shut yesterday, the traffic not being resumed. The 
desire on the part of the public to have a run on the line on 
the opening day was so great that the company’s servants 
were unable to overtake the traffic. Oa one of the circles 
there was a mishap early in the afternoon, and the traffic 
was not resumed upon it for the rest of the day. Then on 
the circle where the running was continued a collision 
occurred about 10 o'clock at night which resulted in in- 
juries to 18 passengers and serious damage to the rolling 
stock. One of the cars, which was very much crowded, 
had come to rest on the incline under the Clyde leading 
to St. Enoch-square Station, and was waiting for 
the signal to proceed thither. Before it got on its 
way it was run into by another car behind, also 
crowded with passengers. The hitch may have been 
due to more than one defect, but it seems probable 
that the arrangements never contemplated such a con- 
dition of things as occurred on Monday. It is thought 
that traffic will not be recommenced until the service of 
cars has been materially increased. By and by the public 
may learn the exact facts as to how the collisions occurred. 
Of course it has to be remembered that the undertaking is 
a novel one in its entirety, and that all the servants were 
new to the work devolving upon them. 


Gas Supply Undertakings.—The arbitration for the 
acquisition of the Dunfermline Gas Company’s works by 
the corporation has been completed, and the arbiters have 
given their award, which will be quietly accepted in due 
course. The Stirling case is in progress, and now it is 
announced that the Saltcoats Gas Light Company’s 
directors are willing to sell their works, goodwill, &c., 
to the burgh commissioners. The latest bit of gas 
news is that the Corporation Gas Commissioners of Rothe- 
say have resolved on reducing the price of gas 5d. per 1000 
cubic feet—from 3s, 9d. to 33. 4d. Ib is only a few weeks 
since the work of gas-making was started in a totally new 
works, partly a transformation of an old cotton factory. 
The first gasholder in Scotland of the columnless type 
has just been erected at the Falkirk Corporation Gas 
Works by Messrs. Ashmore, Benson, Pease, and Co., 
Stockton-on-Tees. Its capacity is half a million cubic feet. 
_ ceremony of inaugurating it took place last Thurs- 

ay. 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

‘* The Properties of Steel.” —Professor J. O. Arnold, of 
the Sheffield Technical School, dealt with the subject of 
the hardening of steel in his third lecture delivered in con- 
nection with that institution. For nearly a century, he 
remarked, metallurgists had been unable to discover why 
a piece of red-hot tool steel became flint-hard when sud- 
denly quenched in water. For years they had been satis- 
fied with the explanation that the shock drove the mole- 
cules of the steel into closer contact, hence the hardness, 
but this theory was completely destroyed by the fact that 
the volume of the hardened steel was greater than that of 
the unhardened material. After five years’ search the 
metallurgical department of the Sheffield Technical 
School had solved substantially this difficult problem. 
It had been necessary to employ very intricate physical 
apparatus, the object of which was to measure 
accurately what seemed a paradox, namely, how 
much hotter a piece of steel became on cooling, 
and how much cooler it became on heating. These phe- 
nomena were due to the formation or Cemseistion of 
compounds within the steel itself. The result of the re- 
searches showed, almost beyond doubt, that the almost 
diamond hardness of quenched steels was due to the 
presence of a remarkable sub-carbide of iron, and that the 
action of tempering was due to the fact that far below 
red heat this .-r“ decomposed and diluted the mass 
with soft iron. The permanent magnetism of steels de- 
pended on the amount present of this compound. 


The Dispute at Wharneliffe Silkstone.—The dispute at 
the Wharncliffe Silkstone Colliery has ended happily. 
The management of the colliery, finding one of the coa 
seams unremunerative, gave the miners notice to quit 
their a The great majority of the other miners 
decided to hand in their notices and throw in their lot 
with their fellows, and as their action was endorsed by 
the Miners’ Union, a long and disastrous strike appeared 
to be inevitable. However, wiser counsels prevailed, and 
the miners, after two days’ idleness, have returned to 
work upon terms mutually agreed upon between the 
management and the leaders of the Miners’ Union. 


The Coal Trade.—The rumour to the effect that the 
North-Eastern Railway Company had contracted for 
their next year’s supplies of steam coal at 7s. per ton of 
20 cwt. for the first six months, and 7s. 6d. for the second 
six months, turned out to be correct. The orders have 
been divided among several South Yorkshire collieries. 
Basiness is improving all round, and values are firm, 


; London and other southern centres are taking a full 


average tonnage of household coal. Steam is nob 





selling so well, but an average demand obtains for this 
class of fuel. The railway companies are taking an 
average quantity of steam coal on account of contracts, 
Manufacturing coal is in large demand at late rates. Pit 
quotations are as follow: Best Silkstones, 8s. 6d. to 
93. 6d. per ton ; second qualities, 7s. 6d. ; Barnsley softs, 
8s. to 93.; hards, 6s. 6d. to 7s. 6d. ; manufacturers’ coal, 
4s, 6d, to 63. 6d.; common coke, 8s. 6d. to 10s. ; best 
sorts, 10s. 6d. to 12s. 6d. 


Iron and Steel.—The engineering trades in Sheffield and 
Leeds are still active. arine work employs a large 
number of men, and there is at the present time a normal 
demand for heavy shafting. The armour-plate depart- 
ments of the large Sheffield limiteds are well employed, 
and some further orders are expected from the Govern- 
ment whic’ will provide additional work for some months 
to come. The rolling mille, tilts, and forges are doing 
an average amount of business. Cutlery and files of all 
grades find improving markets. Steel gogs off readily, 
bothon the Continent and at home. The demand for 
railway wheels, tyres, axles, and springs is as heavy 
as ever. and the firms which cater for horticultural 
and agricultural requirements are on the whole well em- 
ployed. Quotations are as follow: Bessemer billets, of 
special carbons, 51. 123. 6d. to 6/. ; bar iron, 5/. 103. to 61. ; 
Lincolnshire forge iron, 42s. 6d. to 433. 6d. ; Derbyshire 
forge iron, 41s. to 41s. 6d. ; Siemens-Martin steel, 7/7. 103. 
for average qualities ; hematites, from 57s. to 61s, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
large attendance on ’Change, but the tone of the market 
was rather quiet, and there was not a great deal of busi- 
ness doing. Sellers, as a rule, quoted 40s. 3d. for prompt 
f.0.b. delivery of No. 3 g.m.b. Cleveland pig iron, and were 
not disposed to listen to anything below that figure, but 
there were buyers who reported that they were able to 
purchase odd lots at a trifla less, There were inquiries 
for delivery over next year, bub not much forward busi- 
| ness was done, buyers and sellers not readily coming to 
| terms, The commoner qualities of pig iron were scarce 
| and firm in price. No, 4 foundry was pub at 393. 9d., and 
grey forge at 38s. 9d., whilst mottled and white were 
hardly !obtainable. Middlesbrough warrants fluctuated 
somewhat, owing, it was raid, to speculators operating 
a little. After easing to 393. 104d., they closed steady 
at 40s. 1d. cash buyere. East coast hematite pig iron 
was in fair good request, but prices were rather easy, and 
this is somewhat difficult to understand, seeing that the 
cost of production is no less, and that local steelmakers 
are still taking large quantities. For early delivery of mixed 
numbers from 483. 6d. to 493. was quoted. Spanish ore 
was difficult to secure, and owing to its scarcity quota- 
tions were He stiff. Rubio was quoted 15s, ex-ship Tves 
—a price which it was said there were buyers ready to pay 
_ for immediate delivery. To-day the market was a shade 
firmer owing to the stiffening of warrants, but prices for 
| makers’ iron were not altered. Middlesbrough warrants 
| closed 40s. 2d. cash buyers. 


| Manufactured Tron and Steel.—In the finished iron and 
| Steel trade there is really no new feature. Nearly all 
'dspartments are kept busily employed, and producers 
| generally are well supplied with orders. Common iron 

bars and iron ship-plates are each 5/. 5s.; steel ship- 

plates, 6/. 10s. to 61. 123. 6d. ; iron ship-angles, 5/. 23. 6d. ; 
| and steel ship-angles, 5/. 7s. 61.—all less the usual dis- 
|count. Heavy steel rails, 41. 123. 6d. net. Yesterday 
[Sebecer any the Darlington Steel Works were offered 

for sale by auction here, but were withdrawn at 17,000/., 
| which was the best bid made. 


The Wear Steel Company.—The works of the Wear Steel 
Company, Limited, at Castletown, Sunderland, have just 
been sold to the Wearmouth ‘Coal Company, Limited, 
Sunderland, the intention of the latter being to sink a 
shaft to secure coal. Originally the works cost nearly 
140,000/., and the shares, 10/., were fully paid up. Most 
of the shareholders have lost every penny they in- 
» not a single dividend having been declared. 





| vested 

Great expectations were entertained at Sunderland 
| as to the prospects of the company when it was formed, 
, the directors being some of the best of Sunderland’s com- 
| mercial men, who bought largely, but these hopes were 
not realised. 


Mr. Percy Gilchrist on the New Steel Process.—At a 
largely attended meeting of the Cleveland Institution of 
Engineers Mr. Percy C. Gilchrist read an interesting and 
exhaustive paper on “‘ The Bertrand-Theil Process.” Its 
feature, he said, was the use of two furnaces, or two 
series of furnaces, to do what had hitherto bean done 
in one furnace, and its product was of a quality equal to 
Swedish from any non-3ulphurous pig, the yield being one 
hitherto unapproached. The plain English of the results 
was that a commercial pig and ore direct process was now 
before the steel trade. It would, however, be well to 
consider how scrap should be melted. Certainly it should 
not be directly as heretofore, but possibly either by drop- 
ping it into pig metal heated to the vaporising point, or, 

as Mr. Bertrand had suggested, by running such super- 
heated metal on to steel scrap previously heated to a point 
just short of that at which it too rapidly oxidised. 








NOTES FROM THE SOUTH-WEST. 
Cardif.—Coal shipments have become somewhat 
smaller, and business has presented a dull tone. The 
check is expected to be, however, of short duration. The 
Barry Railway Company has let a contract for 30,000 
tons of steam coal to the Naval Company, Limited ; the 
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contract price has not transpired. The best steam coal 
has been quoted upon the open market at 9s. 9d. to 10s. 
per ton, while secondary qualities have brought 93. 3d. to 
93, 6d. per ton. Household coal. has exhibited a buoyant 
tone; No. 3 Rhondda large has made 10s. to 10s. 3d. per 
ton. Coke has continued in good demand; foundry 
qualities have made 17s, 9d. to 18s. per ton ; and furnace 
ditto, 14s. 6d. to 16s, per ton. There has been an average 
demand for iron ore, and prices have shown a steady tone, 
Rubio has made 13s. 9d. to 14s. per ton. The manufac- 
tured iron and steel trades continue well employed, and 
some of the steel works are even making arrangements 
for increasing their productive resources. Steel rails have 
been in good demand upon foreign account. 


Bristol Tramways.—Mr. 8S. White, secretary of the 
Bristol Tramways and Carriage Company, Limited, has 
written to the town clerk of Bristol stating that as the 
council had decided that no extension of electric traction 
would be permitted, unless, amongst other conditions, 
the electric current was taken from the town council, 
proposed tramways within the city and also others out- 
side the city, which were absolutely dependent upon the 
action of the council—viz., extensions to Knowle, Bris- 
lington, and the Horfield Barracks—cannot be further 
proceeded with. 

The “‘Ocean.”-—-The Lords of the Admiralty have 
ordered 29,0007. worth of nickel steel to be used in the 
construction of the line-of-battle ship Ocean, which is to 
be laid down at Devonport in February. This steel, 
which is specially prepared to make it as hard as possible, 
will be so built into the ship as to form an armour pro- 
tection about 250 ft. in length on each side of her. This 
armour protection will be made of plate 6 in, thick, and 
will be about 18 ft. in depth, extending from the protec- 
tive deck about 5 ft, below the water line to the main 
deck, about 13 ft. above the water line. The protective 
deck, which is of concave shape, and which extends over 
the whole length and breadth of the ship, will be of two 
thicknesses, and will be made of specially hardened steel 
(not nickel). 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in November were 
as follows: Cardiff, foreign, 913,092 tons; coastwise, 
182,441 tons. Newport, foreign, 185,190 tons ; coastwise, 
99,131 tons. Swansea, foreign, 103,036 tons ; coastwise, 
53,190 tons. Llanelly, foreign, 16,179 tons; coastwise, 
5250 tons. It will be seen that the aggregate shipments 
of the month were: Foreign, 1,217,497 tons; coast- 
wise, 340,012 tons. The shipments of iron and steel from 
the four ports in November were: Cardiff, 2479 tons ; 
Newport, 1553 tons; Swansea, 326 tons; Llanelly, 56 
tons; total, 4414 tons. The shipments of coke were: 
Cardiff, 544 tons; Newport, 856 tons; Swansea, 1143 
tons; Llanelly, nil; total, 2543 tons. The shipments 
of patent fuel were: Cardiff, 22,748 tons; Newport, 
nil; Swansea, 11,635 tons; Llanelly, nil; total, 34,383 
tons. The aggregate shipments of coal from the 
four principal Welsh ports in the 11 months end- 
ing November 30 this year, were as follows: Cardiff, 
12,338,978 tons; Newport, 3,336,037 tons; Swansea, 
1,628,409 tons; Llanelly, 250,231 tons; total, 17,552,655 
tons. The aggregate shipments of iron and steel from the 
four ports during the first 11 months of this year were: 
Cardiff, 46,578 tons; Newport, 45,184 tons; Swansea, 
10,4493 tons; Llanelly, 2358 tons; total, 104,569} tons. 
The aggregate shipments of coke were: Cardiff, 58,833 
tons; Newport, 5734 tons; Swansea, 14,692 tons ; 
Llanelly, nil; total, 79,259 tons. The aggregate ship- 
ments of patent fuel were: Cardiff, 295,474 tons; New- 
port, 33,489 tons; Swansea, 234,573 tons; Llanelly, nit ; 
total, 563,486 tons. 


Exeter and ‘‘ the Royal.” —A meeting convened by Lord 
Clinton, the High Sheriff of Devonshire, the Mayor and 
Sheriff of Exeter, and other noblemen and gentlemen, 
was held on Friday to consider the advisability of inviting 
rye Royal Agricultural Society to hold its 1898 meeting 
at Exeter. 


Bristol Docks.—On Tuesday the Bristol Town Council 
approved a recommendation of the docks committee to 
lengthen the lock at Avonmouth Dock by means of a 
floating caisson, the estimate being within 20,000). The 
increased accommodation is necessary for the berthing of 
steamers trading between Montreal and Avonmouth. 





THE LATE Mr. JoHN GALLOWAY, OF MANCHESTER.— 
We regret to learn of the death, at Seymour-grove, Old 
Trafford, on the 16th inst., of Mr. John Galloway, 
of the well-known Manchester engineering and boiler- 
—. company—Galloways, Limited. Born 71 years 
ago, the son of an engineer, the deceased was early 
associated with the profession, and took an active part 
in the management and development of the Knott 
Mill Iron Works of his father, and he continued to 
do this until a few years ago, when the concern was 
made a limited liability company. Mr. Galloway did 
not take any active part in public affairs, but with his 
wife he devoted much time to philanthropic and chari- 
table undertakings. He wasa justice of the peace for the 
City of Manchester and the Hundred of Salford. He held 
the office of president of the Whalley Range Orphanage, 
and was a vice-president of the Manchester Royal Bota- 
nical and Horticultural Society. In politics Mr. Gallo- 
way wasa Conservative. He was appointed president of 
the South-West Manchester Conservative Association 
upon the formation of the division, and held that position 
up to the time of his death. The Conservative party 


in the Stretford division, in which he resided, also 
found in him a zealous supporter. Mr. Galloway, who 
was in his seventy-first year, leaves a widow and one son, 
the present representative in Parliament of South-West 
Manchester, 








MISCELLANEA. 


DvRIine last year upwards of 25,000,000 gallons of crude 
petroleum were raised and refined in Canada, the yield of 
lighting oil being about 11,000,000 gallons. 

According to present arrangements, the Terrible, cruiser, 
Captain W. H. Fawkes, will resume her steam trials at 
Portsmouth on January 6, when she will be required to 
maintain 18,000 horse-power for 30 hours, after which she 
is to proceed on her full-power trial. 


By thermo-electric methods Messrs. Holman, Lawrence, 
and Barr have recently fixed the melting points of the 
following metals: Copper melts at 1095 deg. Cent., silver 
melts at 970 deg. Cent., platinum melts at 1759 deg. Cent., 
and aluminium melts at 660 deg. Cent. 


At the eighth qualifying examination, held by the 
Chartered Institute of Patent Agents, of persons desirous 
of obtaining certificates entitling them to be registered as 
patent agents, the following candidates were successful : 
Joshua Entwisle, Heaton Mersey ; Victor Fallon Feeny, 
London ; George Harrison, London; and William John 
Tennant, Herne Hill. 


There has bsen introduced into the Manx Legislature 
a Bill to legalise the use of light locomotives, not to ex- 
ceed in weight, unladen, 4 tons, and so constructed that 
no smoke or visible vapour is emitted therefrom. Four- 
teen miles an hour is fixed as the maximum speed along 
public highways. Ib is ths that yearly duties shall 
be charged in respect of light locomotives. 


An improved gun for mountain artillery in India has 
been produced, and has now reached the experimental 
stage. It is a breech-loading central-fire 12-pounder, 
weighing about the same as the present gun. Tt fires a 
shell of from 7 lb. to 8 lb, and is constructed in two 
pieces. It is short and howitzer-like in appearance and 
effect. As yet the gun has not reached any of the batteries 
concerned, and it is impossible therefore to ascertain any- 
thing as to its merits or demerits, 


In a paper read before the Canadian Society of Civil 
Engineers Mr. C. B. Smith states that though the Faija 
hot-water test for ‘‘ blowy ” cements is often useful, some 
recent experiments have tended to show that it is not 
infallible, as by adding sulphate of lime the cement 
can be made so slow-setting and to set so strongly that it 
will resist the ‘‘ gers, ” tendency arising from as much 
as 3 per cent. of free lime. Such cements show great 
tensile strength at early dates after mixing, but often 
decrease in strength with age. 


The Commissioners appointed to report on the corrosion 
likely to be caused to underground pipes in Brooklyn by 
the use of the rails asa return circuit for electric tram- 
lines, report that though wrought-iron and lead pipes are 
rapidly corroded, cast-iron water pipes appear to suffer 
but little. This opinion is based on many observations 
made by opening up the streets so as to expose the pipes 
likely to be affected. The danger areas are nob in all 
cases confined to the immediate neighbourhood of the 
tracks, but extend sometimes to other streets. In one 
case a wrought-iron service pipe has had to be replaced 
three times within a limited period of time. 


A remarkable feat in shipbuilding was accomplished at 
Portsmouth Dockyard last week, when, between Monday 
morning and noon on Saturday, no fewer than 31 armour- 
plates, weighing on an average 15 tons each, were built 
into the battleship Cesar. The next best previous per- 
formance of the kind at Portsmouth was during the con- 
struction of the Prince George, when 20 plates were placed 
in position in one week. The Cesar has now received the 
whole of her side armour, with the exception of the 
** shutters-in ”—7.¢., two plates on each side, the exact 
measurements of which have to be sent to the contractors, 
who, it is expected, will complete the order in about a 
fortnight. 


On Thursday, the 10th inst., the members of the Civil 
and Mechanical Engineers’ Society paid a visit, by the 
kind permission of the directors, to the very interesting 
shot and lead works of Messrs. Walkers, Parker, and 
Co., Limited, Belvedere-road, Lambeth. The parby was 
conducted over by the engineer, Mr. Darling. The cast- 
ing of the lead slabs and their conversion, under the 
rolling mills, into thin sheets of lead, was watched with 
special interest, together with the different processes used 
for drawing the lead pipes. The members afterwards 
visited the shot tower, to view the process of shot-making 
from the commencement to the final packing for export, 


The torpedo-boat destroyer Entre Rios, the second of 
the four torpedo-boat destroyers lately built by Messrs. 
Yarrow and Co., of Poplar, for the Argentine Govern- 
ment, has just completed her voyage from London to 
Buenos Ayres, having made the run from St. Vincent to 
Buenos Ayres, a distance of about 3700 miles, without 
calling at any port, which is a remarkable performance. 
No other torpedo-boat destroyer has ever accomplished a 
journey of this length without coaling. The third boat, the 
Misiones, bas arrived at Las Palmas, having successfully 
encountered the exceptionally severe weather lately 
prevalent on the coast of Spain. 


The torpedo-boat Turbinia, built at Wallsend-on-Tyne 
by the Marine Steam Turbine Company, Limited, for 
the purpose of testing the application to marine propul- 
sion of the Hon. Charles Parsons’ steam turbine engine, 
went for a trial trip on Tuesday, the 15th inst. Several 
most successful runs were made, and the high speed of 
29.6 knots is stated to have been attained over the 
measured mile. The Turbiniais only 100 ft. in length, and 
9 ft? in beam, and is of only 42 tons displacement when 
fully loaded. Daring the trial there were present on board, 
among others, the Earl of Rosse, chairman, and the Hon, 
C. A. Parsons, managing director of the company. 


The Secretary of State for Foreign Affairs has received 
a despatch from Her Majesty’s Acting Consul-General at 
Christiania stating that tenders are invited by the 
Director of the Norwegian State Railways for the de- 
livery of about 4280 tons of steel rails with the accompany- 
ing fishplates. Tenders ‘in closed envelopes marked 
** Anbud paa Skinner ” will be received up to 7 o’clock p.m. 
on January 6, 1897, at the manager’s office, Christiania, 
where also the drawings, specifications, &c , may be seen. 
Such further particulars as have been received may be 
seen at the Commercial Department of the Foreign Office 
any day between the hours of 11 a.m. and 6 p.m. 


From the report of Mr. J. Ednie Brown, the Forest 
Conservator for Western Australia, it would appear that 
there is little likelihood for the present of any scarcity of 
the particular timbers for which this colony has estab- 
lished a reputation. Unfortunately nearly all the Austra- 
lasian woods are more remarkable for their durability in 
trying situations than for the ease with which they can be 
wrought. A notable exception is, of course, the kauri 
pine of New Zealand, but apart from this no wood seems 
to exist in this quarter of the globe to be compared with 
the various pine and fir timbers of Europe and North 
America, The principal South Australian timber is the 
jarrah, which grows to a height of 90 ft. to 120 ft., the 
stem being 3 ft. to 5 ft. in diameter, without a branch up 
to about 50 ft. or 60 ft. above ground level. Of this 
timber about 8,000,000 acres exist in the colony. The 
karri tree exceeds the jarrah in dimensions, being fre- 
quently 200 ft. high, but is less plentiful, though distri- 
buted over a much larger acreage, 


The special committee appointed by resolution of the 
London County Council to inquire into and report upon 
the management and financial position of the Works De- 
partment of the Council since its inception and as to its 
future prospects, report that the order of reference from 
the Council instructed them to appoint two assessors. In 
accordance with such instruction they have elected Mr. 
E. Waterhouse, member of the Institute of Chartered 
Accountants, to be one of such assessors. With regard to 
the second, they have requested the Presidents of the 
Royal Institute of British Architects, of the Institution 
of Civil Engineers, and of the Surveyors’ Institution to 
recommend to them a gentlemen duly qualified for the 
position of second assessor, and, on the recommendation 
of the President of the Royal Institute of British Archi- 
tects, they have elected Mr. E. A. Gruning, F.RI.B A, 
The committee having obtained from the Council power 
to examine witnesses, the inquiry becomes, under the 
standing order, an open one, unless the committee should 
otherwise order. Arrangements have been made for the 
convenience of the Press so far as the accommodation at 
the disposal of the committee permits. 


In an article upon inland navigation in France, the 
Economiste Francais states that the total length of the 
navigable rivers and canals of France was, at the begin- 
ning of this year, 8594 miles, of which 5211 miles were 
rivers and 3383 miles canals, and of these, 2627 miles only 
are classed as principal lines of navigation, that is, having 
a draught of 64 ft. With the exception of 475 miles of 
canals, the whole of these navigable waters are in the 
hands of the State, and the canals in question are likely 
to be taken over by the Government, a Bill to that effect 
being in course of preparation. The traffic on these 
rivers and canals during the year 1895 amounted to 
27,173,904 tons, — a decrease of 699,571 tons by 
comparison with 1894, the whole of this decrease being on 
the canals, as there was a slight increase in the river 
traffic. The number of boats in the service on rivers and 
canals was, for the last year for which statistics are avail- 
able, 15,925, giving employment to 19,579 men, 7917 
women, and 12,972 children. The principal elements of 
traffic were building materials (32 per cent.), coal and coke 
(28 pe cent.), agricultural products (13 per cent.), fire- 
wood, &c. (74 per cent.), iron, steel, &c. (74 per cent.), and 
manures (6 per cent.). 


The United States Navy Bureau of Steam Engineer- 
ing has been making tests for some time past of two 
different types, of water-tube boilers. The question of 
the water-tube boiler is one that is absorbing the atten- 
tion of designers of naval machinery, and the aim is to 
get a boiler which, while being reasonably light, shall be 
capable of easy repair in case of a ruptured tube, and con- 
tain so much water that a slight derangement of the feed 
apparatus will not result in burning out the boiler. The 
tests made by the Engineering Bureau were on steamers 
onthe Great Lakes. The first steamer experimented with 
was fitted with Belleville boilers, the second with Babcock 
and Wilcox boilers. For the purpose of comparing the 
results in the latter case with what might be expected from 
ordinary cylindrical boilers under similar conditions of ser- 
vice, a like test was made on another steamer, identical 
with the one equipped with Babcock and Wilcox boilers, 
in every respect alike except the boilers. As a result of 
these tests it was decided to put a Babcock and Wilcox 
boiler in the Chicago for one-half her power, 4500 indi- 
cated horse-power. Subsequent to the award of the con- 
tract, the department approved the request of the con- 
tractors for the construction of gunboat No. 10 and for 
gunboat No. 15, to supply this type of boiler instead of 
the cylindrical one of the original design. The fitting of 
this boiler in the two classes of gunboats will furnish a 
good opportunity to demonstrate its value as compared 
with the cylindrical boilers fitted in the other gunboats of 
the same class. 





GrErMAN Steam NaAvicaTtion—The leading German 
steamship companies are report<d to have received a hint 
that in future all steamships built for German under- 
takings in receipt of German State subsidies must be con- 








stracted in German shipyards, 
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NOTICES OF MEETINGS. 


Tue INSTITUTION OF CivIL ENGINEERS.—Tuesday, Dacember 22, 
at 8 p.m. Paper to be read and discussed: ‘‘Steel Skeleton 
Construction fn Chicago,” by Mr. E. C. Shankland, M. Inst. C.E. 
—Students’ meeting, Friday, December 18, at 8 p.m. Paper to be 
read: ‘* Wells; and Well Sinking,” by Mr. John W. Kitchen, 
Stud. Inst. C.E. Mr. Alexr. R. Binnie (Member of Council), 
Chairman, 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Saturday, December 19, at 6 p.m., in the Atheneum, Church- 
street, West Hartlepool. The discussion on Mr. J. F. Walliker’s 
paper on ‘‘ Notes on the Maintenance and Repairs of Marine 
Boilera ” (see page 223, vol. xii. of Transactions) will be concluded. 
The discussion on Mr. J. R. Fothergill’s paper on ‘“‘ Marine 
Boilers in reference t> Efficiency of Combustion and Higher 
Steam Pressures” (see page 235, vol. xii. of Transactions) will 
be luded. Mr. T. C. Billetop’s paper on ‘‘ Water Gauges for 





NOTICE TO AMERICAN SUBSORIBERS. 
We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JoHNsON, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Winky, 53, East 10th-street, New York, 
and Mr. H. V. Houmes, 44, Lakeside Building, Chicago. The 
prices of Subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 12. 16s. ; for thick (ordinary) 
aper edition, 20. Os. 6d., or if remitted to Agents, 9 dollars for 
hin and 10 dollars for thick. 
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The charge for advertisements is three shillings for the first four 
lines or under, and eigh’ ce for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside panes may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
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COMPULSORY BOILER INSPECTION. 

One of the most useful Acts of Parliament 
passed in recent years has been the Boiler 
Explosions Act, 1882, which was carried through 
the House of Commons by the late Mr. Hugh 
Mason, M.P., then President of the Manchester 
Steam Users’ Association, at whose instance the 
measure was first introduced. The Association 
had long maintained that boiler explosions were 
not mysterious in their origin, but could be pre- 
vented by the adoption of competent inspection. 
The information it had gained on the subject, as 
the result of years of patient investigation, was 
from time to time freely circulated broadcast 
throughout the country by means of its published 
reports, but notwithstanding all the efforts made 
to educate public opinion, a great amount of 
ignorance continued to prevail. Explosions still 
occurred with their attendant loss of life, and 
coroners’ juries persisted in returning verdicts 
directly opposed to facts, and calculated to still 
further mystify the matter and retard the institu- 
tion of aremedy. It was thought, therefore, that 
if explosions could be investigated by the Board of 
Trade, the facts ascertained and published, and 
the responsibility brought home to those who were 
to blame—all this being done under the authority 
of the Government—a great step would be gained, 
and a basis formed for future legislative action 
should such be found to be necessary. Thus in 
1882 the Act referred to was brought in and 
passed. It has been in vigorous operation ever 
since, and has rendered excellent service. Under 
its provisions the Board of Trade have, during 
the last 14 years, investigated as many as 
957 explosions, which had caused the death 





6B|of 402 persons, and the injury of 854 others. 


The reports published by the Board of Trade on 
these investigations have been carefully drawn up, 
and, together with the illustrative sketches by 
which they have been accompanied, have given 
valuable information as to the causes of the explo- 
sions. The Commissioners, who have conducted 
the formal investigations, which, in recent years, 
the Board of Trade have more frequently insti- 
tuted, have time after time called attention to the 
fact that the term ‘“‘inevitable accident” by no 
means applies to these disasters, and that in the 
majority of cases they arise from the defective con- 
struction or defective condition of the boilers, the 
plates being often wasted away until as thin ‘‘as a 
kettle, an old sixpence, or a sheet of brown paper.” 
Further, they have emphatically declared that com- 
petent inspection would have detected the defects, 
and thus, by giving timely warning, have prevented 
the explosions. They have also stated that they 


‘have pointed out ad nauseam that it is the duty ! 





of owners to have their boilers periodically examined 
by competent persons.” 

In spite, however, of the working of the Boiler 
Explosions Act, and in spite of the clear reports 
of the Board of Trade and the penalties inflicted 
upon wrongdoers, explosions are still of frequent 
occurrence, and lives are still sacrificed. I[t is 
true that during recent years the number of 
what may be termed serious explosions has dimi- 
nished, yet cases of gross neglect continue to occur. 
In proof of this statement we may refer to a few 
instances of comparatively recent date. 

At Hebden Bridge, on August 17 jest, as reported 
in our present issue, page 785, a still in use at a 
dye works burst, as the result of a serious defect, 
one of the owners and two of the workmen being 
killed. The still was worked at a pressure of 80 lb. 
on the square inch, and its career had been some- 
what remarkable. It was originally brought from 
New York, the price paid for it being 26/. After 
being worked a short time, it was sold for 301. 
Some years afterwards it was again sold for 31., the 
purchaser subsequently disposing of it in February 
last to a drysalter for 7/., who, in his turn, sold it 
the same day for 12/. to the firm who were working 
it when the explosion occurred. At the Board of 
Trade investigation, the drysalter frankly admitted 
that his only idea was to make a profit out of the 
sale, and this he did, however, to the loss of 
the purchasers, for, as already stated, one of the 
firm and two of his employés were killed, suffering, 
it is said, fearful agony from scalding through the 
volume of boiling logwood liquor which poured out 
upon them when the vessel gave way. 

At Birstall, on September 19, as reported in last 
week’s ENGINEERING, page 743, a vertical boiler 
exploded, injuring one person. It had been 
examined, and condemned as unsafe, and was re- 
placed by a new one, but by some means this con- 
demned boiler was again sold and set to work, with 
the natural result that an explosion ensued. 

In the annual report just published by the Board 
of Trade, and to which we referred in our issue of 
the 4th inst. (vide page 708), three explosions were 
recorded, in two of which the boilers were 34 years 
old, and had never been examined by a competent 
person, and in the third the boiler was 31 years 
old, and had not been examined for the last 15 
years. In one case the boiler- owner and his 
manager were both killed, and the cause of all three 
explosions was the same, viz., the wearing away 
of the plates through corrosion. 

At Halifax, in May, 1895 (vide ENGINEERING, 
August 9 and September 13 last), a boiler 34 years 
old exploded and killed five women. The boiler was 
utterly unfit for work, the plates being no thicker 
than an old sixpence. The owner was committed 
to the assizes for ‘‘ manslaughter,” but was ulti- 
mately acquitted, the judge summing up to the 
effect that ‘‘the question was not whether the 
boiler could stand pressure, but whether the 
prisoner was absolutely aware of its dangerous 
condition.” 

These are but a few illustrations of what has 
occurred over and over again through neglect, due 
in the main to ignorance, the boiler-owners not being 
aware that inspection was necessary for safety, and 
being sometimes under the delusion that a boiler 
was all right if it did not leak. But ignorance is 
not always the chief agent in these catastrophes ; 
there are also the parsimonious spirit and the care- 
lessness of some steam users, both of which, are 
elements of danger. Boilers fit only for the scrap- 
heap are bought without examination because they 
are supposed to be ‘‘ cheap ;” while in other cases 
boilers are continued in work when known to be in 
a dangerous condition, and warnings by competent 
persons, clearly pointing out that they are unfit for 
use, are disregarded. To us it is a matter of eur- 
prise that boiler-owners do not more generally re- | 
cognise the necessity of inspection and the great 
advantage they would derive therefrom. But as 
they fail in so many cases to do so it would seem 
to be an act both of mercy and of justice for the 
Legislature to step in and render the universal 
adoption of inspection compulsory. 

The conference at Manchester, of which we 
give a full report on page 784 of the present issue, 
shows that a well-organised effort is now being 
made in the direction of legislation. Last session 
of Parliament Sir William Houldsworth introdticed 
the Boiler Inspection and Registration Bill, but 
owing to the pressure of business it did not reach 
the second reading, so that it is proposed that it 
should be re-introduced in the coming session. 
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In Enorneerine for May 15, 1896 (vide page 644), |the penalty and exposure just referred to would 


we gave the leading features of the Bill, and need 
now only briefly mention that it is of a very simple 
character, and free from all officialism. It renders 
it illegal to work a boiler which has not been 
examined and certificated as safe. It leaves the 
boiler-owner free to select his own inspector, but 
holds him responsible for the competency of that 
inspector and for the validity of his certificate. 

It will thus be seen that the Bill is by no means 
likely to inflict any hardship upon steam users. 
Freedom seems to be its basis, and everything that 
would be calculated to be harassing to the boiler- 
owner or injurious to trade is carefully avoided. 
All that is required is that ignorant and careless 
owners, who persistently neglect to have their 
boilers inspected, shall be compelled to take that 
reasonable precaution to insure the safe working of 
their boilers which careful owners have already 
taken of their own free will. Those who are 
careful, and at present employ competent in- 
spectors, will have no occasion to alter their 
arrangements, while those who are careless and 
neglect inspection will doubtless find, on practical 
experience, that compulsory inspection is a bless- 
ing rather than a bane. 

Tt has been urged, however, in some quarters as 
an argument against legislation, that the list of 
fatalities arising from boiler explosions is not suffi- 
ciently important to necessitate the introduction of 
the proposed Bill. In reply to this objection, 
Sir William Houldsworth well remarked to the 
members of Parliament and others who met in the 
recent conference, that ‘‘ he had never heard what 
was the minimum number of persons that it was 
necessary to kill before Parliament was asked to 
save them from being killed.” Parliament, he 
said, had hitherto worked on the principle that 
where life could be protected in our various indus- 
trial occupations it was the duty of the Legislature 
to give reasonable security to the workpeople em- 
ployed. With this view we cordially agree. Had 
the principle of permitting, in the case of pre- 
ventible casualties, a certain number of deaths to 
occur before legislation stepped in, been hitherto 
generally followed, we should have made but scanty 
progress towards securing the safety and general 
comfort of society. The higher view that should 
be taken in all such matters is that of the sanctity 
of human life. This has fortunately prevailed in 
connection with past legislation in the various 
branches of industry, and we fail to see why it 
should not be applied in the case of steam boiler 
explosions. 

Again it has been sometimes objected that more 
persons are killed annually by explosions in col- 
lieries, by shipwrecks, or by being run over in the 
streets of London, than by boiler explosions. 
Though the loss of life in other departments is to 
be deplored, yet the existence of the greater evil 
affords no excuse for the continuance of the lesser 
evil, if clearly preventible. If only 29 lives are lost 
annually by boiler explosions, it is still 29 too many 
if they can be saved. It is stated in the report of 
the conference that the late Mr. Thomas Gray, 
assistant secretary of the Marine Department, in 
& memorandum addressed in 1886 to Lord Stanley, 
President of the Board of Trade, said: ‘‘I am 
quite aware that the loss of life in many other 
callings is heavier than in connection with the 
using and management of boilers, but I know of 
no occupation in which the loss of life that does 
occur is so distinctly, and by common consent, 
preventible.” This was true in 1886, it is true in 
1896, and there would appear to be no valid reason 
why Parliament should not now declare in connec- 
tion with boiler explosions, and after 14 years’ ex- 
perience of the Act of 1882, that where life can be 
saved, it ought to be saved. 

Further the fear has been expressed that under 
the Bill boilers may be examined and certificates 
granted by incompetent persons, who will offer 
themselves to, and be employed by, the boiler- 
owner fora very trifling fee. Ample provision, how- 
ever, is made to provide against such laxity. The 
inspector has-to sign a stringent declaration as to the 
completeness of his examination, and the boiler- 
owner has to sign a stringent undertaking as to the 
competence and fitness of the inspector, while, 
further, in the case of an explosion, a formal inves- 
tigation would be held under the Boiler Explosions 
Act, and both inspector and owner would be liable 
to penalty and exposure. If one or two ‘* bogus” 
certificates were granted in the early stages of the 

working of the Act, there is every probability that 





prevent their repetition, so that the difficulty 
would shortly correct itself. Sir William Houlds- 
worth in his address considered that a very large 
majority of boiler-owners would endeavour to faith- 
fully comply with the requirements of the Act and 
appoint competent inspectors. We share his opinion, 
and believe that in actual practice the result would be 
entirely satisfactory, but if in any way laxity or 
malpractices crept in, there would be nothing to 
prevent the employment of stronger measures to 
meet exceptional cases. It is impossiblein the first 
instance to obtain a perfect measure, and no Act of 
Parliament has ever yet been beyond criticism or 
has satisfied everybody. In the case of boiler 
legislation it is wiser to inaugurate a mild compul- 
sory system rather than one which, by its drastic 
character, might raise opposition on the part of 
steam users. 

Sir William Houldsworth referred to the opposi- 
tion shown to the Bill by some of the boiler insur- 
ance companies, but added that the largest of these 
companies had promised to give it their support. 
We confess that we cannot understand this opposi- 
tion, inasmuch as, according to the published state- 
ments of the insurance companies, one of their 
main purposes is to give ‘‘ responsible and efficient 
inspection ” to their insurers. Why then should 
they object to the extension of a system which 
they affirm they were established to promote? If 
their sole object were to increase their dividend 
by cutting down the quality and the cost of inspec- 
tion, and simply to average the risk incurred in 
accepting boilers for insurance, we could see some 
ground for their objection to the Bill, since its pro- 
visions would compel the regular and systematic 
inspection and certification of every boiler ; but we 
are decidedly of opinion that those companies that 
endeavour to give faithful inspection will find it to 
their interest to heartily support the measure. It 
would, we think, increase their business, and be the 
means of affording them better opportunities of 
making thorough examinations of boilers, which, at 
present, some owners are unwilling to grant. Less 
scrupulous companies would be restrained from 
accepting boilers purely as a risk and without 
proper examination, which, under the present 
pressure of a keen and unhealthy competition, is 
too often done. The passing of the Bill would also 
enable the insurance companies to secure from the 
boiler-owners fuller attention to their reports on 
the boilers examined, and the more prompt carrying 
out of the repairs and modifications which might be 
considered necessary in order to obtain greater 
security in working. Thus thecommercial position 
of the insurance companies would be strengthened 
and their usefulness increased. 

When the deputation representing the Parliamen- 
tary Committee of the Trade Unions Congress and 
the Trade Unions of Great Britain and Ireland, 
waited upon the President of the Board of Trade on 
November 17 with regard to various questions 
affecting their interests, the subject of boiler in- 
spection was referred to. Mr. Ritchie, in reply, 
said that the matter was an important one, and 
that should a suitable Bill be introduced in Par- 
liament next session, it should receive his ‘‘ careful 
investigation and consideration.” So far as we can 
judge from the general attitude of the public, and 
from the prevailing tone of the press, the prospects 
of the Boiler Inspection and Registration Bill are 
distinctly favourable. It must, we think, commend 
itself to all who are interested in the saving of life, 
and we trust that it will have the approval of the 
President of the Board of Trade. If Sir William 
Houldsworth and his supporters are successful in 
earrying the Bill through Parliament, we anticipate 
for it a useful future. We shall then be within 
measurable distance of the practical extinction of 
steam boiler explosions. 





AMERICAN MACHINE TOOLS 

Ir is not a reassuring thing, for those who would 
see the engineering supremacy of this country main- 
tained, to notice how certain American firms have 
ranged ahead of us in the production of a light class 
of machine tools, of which bicycle-making machines 
afford an example. At the present time, with 
the demand for bicycles still great, and new fac- 
tories being started constantly, manufacturers have 
the greatest difficulty in obtaining the special plant 
they require. It is easy enough to purchase ordi- 
nary lathes, milling machines, power drills, &c., 
but with these the bicycle maker cannot hope to 








produce his wares at anything like the same speed 
or at so low a cost as can those who are fortunate 
in possessing the special labour-saving and ex- 
tremely accurate tools such as those we describe on 
another page. No doubt a good many ingenious 
cycle-making tools have been constructed in this 
country, but these have been largely designed by 
the cycle makers themselves—when they happen to 
have been mechanics also—and have not been put 
upon the market, Under these circumstances the 
American makers have stepped in, and are, at the 
present time, reaping a rich harvest in selling, 
pretty well at their own prices, special cycle-making 
machinery of a nature which cannot be purchased 
from British manufacturers. 

The fact is the more annoying because 
there ‘is nothing in these tools which our 
native mechanics could not have produced if they 
had only thought—but then, thinking is the 
hardest work a mechanic does. We recognise the 
ingenuity of these American machines, the skilful 
way in which they are devised to get over difficul- 
ties and to produce mechanically the maximum 
result—both in quantity and quality—with the least 
amount of costly human intervention. The candid 
Englishman must admire these things, but he is 
apt to attribute them wholly to the natural 
mechanical genius of the American—something 
native to the soil, which he summarises as ‘‘ Yankee 
ingenuity.” Now if in anything genius may be 
rightly described as ‘‘an infinite capacity for 
taking pains,” it certainly is so in regard to 
mechanical design. All these beautiful devices we 
eee in the Pratt and Whitney machines did not 
flash into the brains of their originators during idle 
moments, like lightning in a summer sky ; but, how- 
ever suddenly the end may have come, they were 
the results of previous study of what was required, 
and careful thought as to the best way of producing 
it. And if this is true of the individual, it is 
equally so of the corporation or firm to which he 
belongs. We had in this country some years ago 
a man who grasped the importance of extreme 
accuracy in mechanical work, and, having recog- 
nised a need, he thought no pains wasted which 
enabled him to reach his end. It would be untrue 
to say there are none of the same stamp in England 
now, but if we could believe that the spirits of the 
dead walk the earth, we should look to find the 
ghost of Whitworth in a machine tool shop of New 
England. 

It is hard to account for this higher perfection of 
light machine tool making on the other side of the 
Atlantic. We are apt to consider that in a new 
country things are inclined to be hap-hazard and 
makeshift, but we must not forget that the engi- 
neering history of New England extends almost as 
far back as that of Old England, At any rate the 
first American designers had all the benefit of our 
early experience ; for come what may, nothing can 
rob England of the honour of being the birth- 
place and nursery of modern mechanical engineer- 
ing. Perhaps we have been a little spoiled by our 
past success. — 

The earlier British engineers perfected the 
standard machine tools, and the engineering in- 
dustry of the country has been so great that makers 
have not been forced into what are known as 
‘*special lines.” When the heads of firms find 
they can make a good income by selling the same 
thing over and over again, they do not seek 
for fresh combinations ; unleas, indeed, they have 
a natural love for designing. It may be that 
it is here the New Englander has now the most 
considerable advantage. Inthe past many of our own 
machine tool makers were men who were brought 
up in the shops; mechanics, made into business 
men and heads of firms by the force of circum- 
stances, but still mechanics. They had mastered 
their craft in the school of necessity, and loved it 
for its association with early days, and as a means 
by which they reached prosperity. They sent 
their sons to expensive schools where the spirit 
of mechanical ingenuity has been an unknown 
thing ; classics and the politer branches of learn- 
ing being considered all-important. When the 
young man entered upon his business career he 
would be put in the shops ; a strange world where 
his previous training gave him no insight intc 
what should be done. He found the work of 
design and execution in the hands of those who 
were destined soon to be his subordinates. In the 
press of business it had grown to be looked upon 
as inferior work, relegated to the draughtsman 
and foreman. He would remain in the shops long 
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enough to get a ‘‘ fair knowledge of the work,” and 
then pass to the office to take what was thought to be 
his proper position in directing the commercial and 
financial policy of the establishment. Of course there 
are many firms of machine-tool makers in England 
where the designing is in the hands of a responsible 

artner, who has a direct money interest in the pro- 
duction of the best results ; but the instances are 
by no means so plentiful as they should be, and 
wherever found, so far as our experience goes, the 
business is a successful one. There are also now 
many machine-tool makers who are of the school 
we have referred to, men who began life as 
mechanics and have prospered by dint of frugality 
and industry until they have works of their own. 
Now although men of that stamp were excellently 
equipped for the work 40 or 50 years ago, they are 
not all suited to take a leading position and guide an 
industry in the present day of higher demands and 
wider competition ; in fact, although they do most 
conscientious work of the kind they have been 
brought up to, they have sometimes a narrow mental 
horizon, and once they have got on in the world, 
are the most adverse to change of all classes. 

In the United States we have somewhat different 
conditions. Our remarks apply chiefly to the New 
England States, but we believe the same conditions 
prevail in most parts of the Union. The early 
machine-tool makers, like our own, were men who 
had a thorough workshop training ; that is, they 
worked for their living, and did not simply ‘‘ pasa 
through the shops.” The New England mechanic 
is, however, a different man to his confreve in this 
country. Whatever may be said about ‘‘ there 
being no more equality in a republic than under a 
monarchy,” and of the ‘‘ aristocracy of the almighty 
dollar,” or of ‘‘ class distinctions being as strongly 
marked in America as in England,” there is no 
doubt that the New England mechanic holds him- 
self more the equal of his employer than does the 
English craftsman ; aud, further, that the employer 
recognises this claim. The fact has nothing to do 
with the form of government ; in our opinion the 
root of this healthy feeling is in the method of 
education, under which the sons of masters jand 
men, or, if the terms be preferred, of employers and 


employed, sit on the same form at school. The 
influence is good for all; it levels up both 
classes. It widens the sympathies of one, 


whilst it refines the other. How much America 
owes to this healthy commingling of the classes in 
early youth it is difficult to say ; but there can be 
no doubt that in the past it has been a most potent 
factor in the production of a race of native-born 
Americans—upon which we Englishmen may look 
with pride as our near relatives—a race which 
has enabled a new country to a‘similate the vast 
crowds of aliens that have tlocked to its shores from 
all parts of the world. 

In regard to the engineering industry, and the 
machine-tool trade in particular, the results have 
been most fortunate. ‘lhe sons of employers have 
entered upon their career with a truer appreciation 
of the work of the artisan, and the value of shop 
practice, on which the success of the business must, 
after all, so largely depend. On the other hand, 
the young artisan sees that his employers are not 
a race apart, but have characteristics in common 
with himself, so that it only needs a change of 
environment to enable him to take his place among 
them. 

It may be said that this is more a social pro- 
blem than one having any bearing on the machine 
tool industry. We think otherwise. The nearer 
approach to social equality between employer 
and employed-—the executive, the drawing-oflice, 
and the bench—leads to a unity which is strength. 
The American workman speaks out more boldly, 
he ventures to differ more emphatically, or rather 
he differs without the thought that he is venturing, 
and holds his point firmly. On the other hand, 
the employer is not afraid to discuss matters with 
his workmen ; he does not feel he loses caste by 
arguing the matter out, even if he get beaten in 
the argument. In fact, the two classes meet on an 
(quality which is necessary to perfect council. - 

It is not, as we have intimated, so much by 
mechanical genius as by foresight and enterprise — 
the two qualities generally go hand in hand-—that 
the Americans have achieved their success in light 
machine-tools, more particularly in labour-saving 
appliances for special industries, such as the sewing 
machine, the watchmaking, and the typewriter 
trades; we would add the small arms industry, 
but we remember that here English tool makers 








have achieved notable triumphs in the past. 
There are plenty of mechanics in Great Britain 
who, if definite ends were set before them, 
would solve the problems of construction involved 
in producing automatic machines equal to those 
which are now coming in such numbers across the 
Atlantic, But with us there is the obstacle that 
the brain to direct and the brain to do so seldom 
come together. We know one eminent engineer 
in Great Britain who attributes much of the re- 
markable success that has attended his career to 
unrestricted council with those he employs, and, 
we may add, he has always given an ungrudging 
recognition of their services; but it requires a 
clear vision and more than ordinary strength of 
mind to see the wisdom of such a course and to 
follow it up in a country where the after-influence 
of a feudal system is not altogether extinct, seldom 
as the fact is recognised. 

We are conscious that what we have here said 
will not meet with the approval of many of our 
readers. Some will say our statements, even if 
true, are injudicious and unpatriotic ; a fouling of 
the industrial nest—a crying of stinking fish. It is 
needless to say we think otherwise, or this article 
would not appear in print. The purchasers of com- 
modities all over the world soon find out the best 
markets. Anything written bears lightly in the 
scale as against practical experience ; but it is well 
that any falling away should be emphasised, so that 
manufacturers may be incited to bestir themselves 
before trade is permanently directed into other 
channels. At present we occupy far away the 
premier position in the manufacture of heavier 
machine tools. For instance, the chief marine 
engineering shops and shipyards of the world are 
fitted with British-made plants, or, at least, close 
copies of our designs. There is no good reason 
why we should throw up the sponge in the contest 
for smaller tool orders. 





THE EDUCATION OF THE WORKING 
MAN. 

THERE are few things more needed for the greater 
prosperity of the manufacturing industry of this 
country than a higher education of working men; 
and this applies more especially to those of the en- 
gineering trades. By education we do not mean only 
the things taught by schoolmasters, which are just 
‘*lessons,” but matters which really affect the 
welfare of the class. Mr. W. T. Doxford, the senior 
member for Sunderland, has recently made a valu- 
able suggestion towards this end. Addressing a 
meeting of his constituents—mostly working men— 
lately, after referring to the growing competition 
from abroad in the shipbuilding and engineering 
industries, he said : ‘‘ It is difficult for some of you 
to realise the enormous size to which many Con- 
tinental yards have grown. Personally I should 
like to see a deputation of working men—not 
‘spouters’ — who thoroughly understand their 
work, go round some of the shipbuilding yards 
of the Continent. I would subscribe liberally 
to such an object, and many others would 
do the same. If the deputation were to visit 
these places, their eyes would be considerably 
opened, not only as to the amount of work done, 
but as to the quality of it, and the great possi- 
bilities of the future, because every year is helping 
to educate the foreigner more and more in the work 
that is necessary, so that if the demand for ships 
and engines continue we shall find foreign works 
growing to meet that demand.” 

Mr. Doxford, speaking in his own country, com- 
mands attention as parliamentary representative. 
But above this the firm of which he is senior partner 
have earned the respect of the working men by the 
liberal manner in which they have treated those 
they employ ; and we use the word ‘‘ liberal ” in its 
truest sense, not as indicating the distribution 
of gifts. We have more than once on former occa- 
sions referred to the instructive lessons for British 
shipbuilders — both employers and employed — 
afforded by the yards of Messrs. Blohm and Voss 
at Hamburg, and the Vulcan Company at Stettin. 
Many heads of firms had their eyes pretty widely 
opened during the memorable visit of the Institu- 
tion of Naval Architects last summer, and it would 
be a most advantageous thing if the workmen could 
receive a similar object-lesson. At the Hamburg 
yard the plant was of the newest and most advanced 
type. ‘‘ How can we,’ said one well-known Clyde 
engineer, ‘‘ compete against such modern appliances 
with our plant, which was laid down before these 





improvements were introduced?” which was equi- 
valent to saying that he had not written off a suffi- 
cient amount for depreciation. That was a lesson 
for the employer. 

At Stettin three days later members of the Insitu- 
tion saw a German yard in full work, with men doing 
all manner of things that would make a British 
society’s secretary’s hair stand on end ; for instance, 
one man attending three machines—in fact, there 
appeared to be no *‘ rules,” each man being allowed 
to do the best he could to get through as much work 
as was within his compass. A most immoral thing, 
perhaps, but the two largest ships in the world are, 
among others, being built in that yard. Within 
the last two weeks we hear that the Japanese—very 
keen buyers—have gone to America for a couple of 
cruisers. A few years ago the possibility of such a 
thing would have been deemed absurd, unless there 
had Lees a political reason. 

On other sides we see indications of foreign 
countries creeping up. France is an old competitor 
in the building of war vessels ; Holland and Belgium 
are picking up unconsidered trifles at present, just 
as Germany did a few years ago. Japan is making 
a bold effort to do her own work; Sweden is 
preparing to enter the ring ; Spain wants to trans- 
form her hematite ore into ships and engines; Russia 
is ambitious to fill her ports with vessels of native 
build, especially when she has finished the Siberian 
Railway, that great engineering undertaking which 
will affect the economic status of the whole of 
Europe and Asia, but of which we hear and think 
so little in this country. The Austrian Govern- 
ment is particularly active just now offering most 
attractive baits to the British shipbuilder who will 
migrate to the Adriatic ; Italy, too, would like to 
add to her taxable resources in the shape of a ship- 
building industry. Now all these may seem con- 
temptible rivals to a good optimistic British ship- 
builder, even in the face of the two big German 
Lloyd ships and the Japanese cruisers. As for the 
working man, he troubles not his head about such 
far-away things, for has he not been told by those 
he follows that foreign competition is nothing more 
than a bogey set up by the capitalist to frighten 
honest labour into further submission ? It is such 
things that make Mr. Doxford’s suggestion worthy 
of support, for the working man, like most other 
folk, needs as much educating by unlearning the 
false as by learning that which is true. 

We hear a good deal in connection with this 
subject about ‘‘unfair competition,” by which is 
meant protection and bounties. Mr. Doxford him- 
self said he was ‘‘ not afraid of being able to com- 
pete with the foreigner on fair lines.” Now, 
whether the lines are fair or unfair, they are those 
on which the battle will have to be fought out. 
Certain foreign Governments have declared for pro- 
tection and bounties, and they won’t alter their 
minds to please us. Whether the policy is a wise 
one—whether it is judicious to tax the whole com- 
munity to establish a specific industry, is another 
question ; the practical point remains that the 
free-trade, non-subsidised British shipbuilder has 
to meet the assisted and protected foreign ship- 
builder. If the Briton gets beaten it will be poor 
consolation to him to say, “It’s not fair! The 
other side didn’t play our rules.” 

Industrial competition between nations is not a 
game, but a war in which all is fair. For our own 
part, we do not see why foreign nations should not 
impose a8 many duties and give as many bounties 
as seem good to them. It would be the baldest 
hypocrisy for us to say that we became free-tradersa 
for any other reason than to benefit ourselves, and 
we still remain free-traders for the same reason. 
That, however, is by the way ; British shipbuild- 
ing industry has now got to meet a certain kind 
of competition; never mind its morality. To do 
this all shipbuilders will have to pull together, 
masters and men—head workers and | een workers, 
A few evenings ago we overheard a little conver- 
sation which we will venture to repeat here, in spite 
of its frivolous nature, as it seems to bear on 
this subject. It was about a football match. One 
house—it was a mere schoolboy affair—which had 
long carried everything before it was unexpectedly 
beaten by a smaller, less experienced, and, generally 
accounted, far inferiorteam. The experts we over- 
heard were of opinion that the unlooked-for result 
was due to the fact that certain ‘‘forwards” of the de- 
feated side considered their merits entitled them to 
be put at ‘‘ back ;” a position of greater importance. 
Despising the adversary, they had “‘ played jealous,” 
so that the favoured ones of their own side should 
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not take an undue share of glory. Goals were thus 
lost, and when ends were changed at ‘‘ half-time,” 
after the manner of football, the points lost from 
this cause could not be retrieved, because the wind 
was against them. 

We do not know whether ‘‘half-time” has 
arrived yet in the international shipbuilding com- 
petition ; but we certainly have the wind against 
us if we are to believe all we hear about the handi- 
cap the foreign bounty system is to us. Still we 
bave far away the strongest, biggest, and most 
experienced team; but it will be no good if its 
members do not act together, more especially if our 
forwards ‘‘ play jealous,” not only of the ‘‘ backs,” 
but of each other. As Mr. Doxford pointed out, 
our great danger is from the differences that arise 
between workmen themselves; in other words, 
‘‘ demarcation of work,” about which we wrote lately. 
If we are to win this match, members of the team 
must not stop to quarrel who shall kick the ball. 
Boilermakers must not stand idle because they are 
not to do work—which they could do quite well— 
that ‘‘ belongs to fitters,” nor fitters look on whilst 
a shipwright is hunted up to execute a trifling job 
that is, *‘ according to the rules,” only the latter’s 
prerogative. They have no foolishness of this 
kind abroad, and it will have to disapper here, or 
our industry will go to the wall. ‘‘ Demarcation 
of work,” which has unaccountably grown into a re- 
cognised—indeed a sacred—thing, is a hampering 
and cumbrous principle revived ; a reappearance of 
the tyranny of a pastera. Labour is the chief item 
in the shipbuilding bill, and if labour is made 
needlessly costly, the labourers will be the chief 
losera. To impress this lesson on those it most 
concerns nothing could be better than Mr. Dox- 
ford’s excellent proposal for the higher education 
of the working man. 

We hope he will be called upon for his proffered 
subscription, and that it will ba well backed up 
by others. 





THE ORIGIN OF AUTOMATIC 
FIREARMS. 

THERE are few things more entertaining to an 
engineer than to hear from the lips of a successful 
inventor the narrative of his early struggles, the 
storms and dangers his invention has weathered 
before being moored in the safe haven of an estab- 
lished company with extensive works. Inventors 
nearly always talk well — and often — excepting 
a few who are of the taciturn sort. There is 
always a distinctive character about them, too ; 
they are never machine-moulded men. No two we 
ever knew were exactly alike, as are Government 
clerks, solicitors, bank managers, city merchants, 
shop assistants, many doctors, most parsons, and 
all the rest of the template-formed classes turned 
out, like boxes of pens, by the great automatic 
copying machine, modern civilisation. 

Last Friday, at a meeting of the Royal United 
Service Institution, presided over by Lieut.-General 
C. B. Ewart, late R.E., we had the pleasure of 
hearing one of the most original of inventors, Mr. 
Hiram 8. Maxim, read a paper, in which he gave a 
sketch of the history and development of the auto- 
matic system of firearms. The matter was neces- 
sarily, from the nature of the subject, largely per- 
sonal to the author, and it possessed in an eminent 
degree that interest to which we have already 
alluded. Mr. Maxim began his lecture in charac- 
teristic fashion. ‘‘In 1854 I was living with my 
parents in a little place known as Orneville, in 
the State of Maine. Orneville is one of the poorest 
townships to be found in the States, but there is 
an excellent water-power, where my father had a 
grist mill, and a wood-working shop provided with 
circular saws, lathes, and other wood-working ma- 
chinery.” What a Paradise for an average British 
or American boy! A poor little place (‘‘lots of 
waste land without fences,’ and no ‘‘ beastly pro- 
sperity”’ which leads to best clothes with restric- 
tions) ; water-power ; a grist mill; and—summit 
of boyish delight—‘‘circular saws, lathes, and other 
wood-working machinery.” No wonder, with such 
a send-off of joyous days, Mr. Maxim has arrived at 
middle age with the impetuosity—the exuberant 
vitality and overflowing enthusiasm of youth all 
unimpaired. 

But, as if Fortune had not lavished gifts 
enough on her favoured child, the elder Maxim 
actually ‘‘ conceived the idea of making a machine 
gun,” and took his young son into his confidence. 
‘*As metallic cartridges had no existence, he proposed 


.the next loaded cartridge into position.” 





to load short sections of steel tubes, each provided 
with a common percussion cap, and to connect them 
together in the form of a chain.” There were 
levers—‘‘ something after the manner of a Norden- 
felt gun ”-—-a hammer, a star-shaped feed wheel, a 
toggle joint : and all this bundle of delightful con- 
ceptions was handed over to the youthful Hiram to 
translate into the reality of a wooden model ; for, 
ssys Mr. Maxim, ‘‘at that time I had already 
become somewhat skilful as a wood-worker. 

The model made, it was ‘‘submitted to one 
Ramsay, a gunmaker,”’ who said ‘‘ it would cost a 
lot of money.” Two years elapsed. With them 
‘* Numerous drawings of various improvements ; ” 
and then, ‘‘ at sixteen, another wooden model, in 
which the loaded sections could be secured together 
with a hinged catch and spring.” This was sent to 
‘* my uncle,” who, we were relieved to hear, ‘‘ had 
engineering works at Fitchburg, Mass.” He was, 
however, in spite of his profession, his nationality, 
and his great relationship, rather more of a wet 
blanket than even poor Ramsay. He reported 
that the gun would cost 100 dols. to make—which 
sounds moderate enough—but ‘‘ when made would 
not be worth 100 cents ;” which is just the sort of 
thing relations always do say of one’s inventions. 
‘** This,” tersely adds Mr. Maxim, ‘‘ was my first 
experience in machine guns.” 

Time passed, but nothing effective was done-- 
possibly the grist mill asserted its supremacy, 
after the manner of inventors’ grist mills — but 
others brought in metallic cartridges, which gave 
renewed hope. In the meantime the war had 
passed, and Mr. Maxim—our Mr. Maxim, not 
the elder—found himself at Savannah, Georgia, 
where a company of ex-rebels were firing at a 
target with Springfield muskets. ‘‘ They asked 
me to try my skill at shooting. I did so, and was 
able to shoot quite as well as the best of them, but 
I found that the musket gave me a very powerful 
kick.” The kick is historic. It left its impress 
not only on Mr. Maxim’s shoulder, although that 
‘*felt lame, and was very much discoloured,” but 
on his fruitful inventor’s brain. It was the germ 
of the automatic firing gun. 

On his return to Maine, Mr. Maxim related his 
experience to his father, saying he believed ‘‘ the 
energy in the kick of a military gun would be amply 
sufficient to perform all the functions of loading 
and firing ; so that if the cartridges were strung to- 
gether in a belt, a machine gun might be made in 
which it would only be necessary to pull the trigger, 
when the recoil would feed the cartridges into posi- 
ton, close to the breech, release the sear, extract 
the empty case, expel it from the arm, and bring 
But even 
one’s own father has it in common with other rela- 
tions to be seldom sanguine about one’s inven- 
tions when they are in the germ state. The elder 
Maxim pointed out to his son that it was only 
necessary to work a lever backwards and forwards 
to do all that could be done automatically ; whilst 
to harness the recoil would require an apparatus 
complicated and expensive, so much so that ‘it 
would not be employed as a military weapon, 
though it might be a mechanical curiosity ;” a very 
natural view to be taken by a father with a grist 
mill and a family, especially if we remember he had 
an invention of his own on the same subject. We 
are all apt at times to lean more towards our 
mental than our material offspring. ‘‘He advised 
me strongly,” continues Mr. Maxim, speaking of 
his parent, ‘‘if I wished to make a machine gun, 
to make it on his own plan.” 

Indeed, we cannot but agree with the elder 
Maxim, even now, in face of the factories at Erith 
and elsewhere, the thousands of Maxim guns in 
all parts of the world, and the feats of arms that 
have been performed by theiraid. When we think 
of the complicated nerve-controlled mechanism it 
was ye oy to supersede in the automatic gun, we 
must admire Mr. Maxim’s brilliant courage and 
untiring perseverance—to say nothing of his excep- 
tional mechanical ingenuity——but we need have no 
high opinion of the prudential side of his character. 
Fortune does not always justify her children, even 
though she reward them. 

For a time, however, Mr. Maxim had perforce 
to follow the parental advice, at any rate the first 
part of it, and leave automatic gun design alone, 
presumably from ‘‘ grist mill” considerations. In 
the interval hand-worked machine guns had been 
made, notably the Gatling. It must have been a 
sad trial to this impetuous spirit to see others 
pressing on in the race in which he must have felt 





himself so well equipped to take a foremost place. 
However, his time came at last, for he says: ‘In 
1881 I was sent to France by the United States 
Electric Lighting Company. But my duties did 
not take up the whole time. I found myself in 
Paris, and for the first time in my life without 
sufficient work to keep me constantly employed.” 

.What sometimes happens when people find them- 
selves in Paris without sufficient work to kee 
them constantly employed, we may learn from the 
writings of moralists and from oral tradition ; but 
the wholesome New England life, the vigorous 
habit bred of ‘‘one of the poorest townships in 
the State of Maine,” and the early influence of 
the honest old grist mill, all conspired to turn this 
unaccustomed leisure to an end not in accordance 
with the conventions of the Parisian visitor: ‘I 
determined,” says Mr. Maxim, ‘‘ to use my spare 
time in working out my new idea of an automatic 
gun.” The result was a drawing, shown on the 
screen at the lecture, madein Paris in 1883. The 
barrel did not participate in the recoil, the recoil 
action being confined altogether to the breech 
mechanism and the cartridge-case, the barrel 
remaining stationary. Mr. Maxim next came to 
England to follow up his experiments. ‘‘I hired 
a room in Bankside, where I made a small 
apparatus, and conducted experiments with a view 
to making a machine gun operated by the backward 
action of the cartridge.” The breaking of the case 
and the blowing out of the primers were found to 
be difficulties, so the cartridge was made in two 
pieces ; but as this required a special cartridge, it 
was determined to let the barrel recoil with the 
mechanism. 

In the meantime the work had outgrown the 
Bankside premises, so a place was found in Hatton 
Garden ; it was about this period, or somewhat 
later, perhaps, that a large number of those who 
now know Mr. Maximso well, first made his acquaint- 
ance. These works—for such they may be called— 
were fitted with the necessary tools and appliances to 
enable the experimental work to be carried on in 
something like proper order. But the first step 
he took was not to make an actual machine-gun, 
but to construct ‘‘an apparatus which might be 
considered as a dynamometer,” in which every- 
thing was made adjustable. With this he was 
able to put seven cartridges in the magazine, and 
the whole of them went off in less then a second, 
or at the rate of 600 rounds in a minute. An illus- 
tration of this apparatus was shown on the screen, 
and was, as Mr. Maxim put it with all due em- 
phasis, ‘‘the first apparatus ever made on this 
planet which would successfully load and fire 
itself.” 

We do not think it necessary to follow Mr. 
Maxim in the mechanical details given in his lecture 
at the Royal United Service Institution ; in fact, it 
would be impossible to do so without the aid of the 
numerous illustrations which were shown by the 
aidof the lantern. The later history of the Maxim 
gun is well known to our readers, It has not 
always been smooth sailing, the wrestle with natural 
phenomena, however, being, as is mostly the case, 
but a pleasing exercise compared to the struggle 
with difficulties of another find. Neither do we 
propose reproducing the record of all the various 
devices which Mr. Maxim patented in order to 
block those who might sail in unpleasantly close 
company. He determined, as he says, ‘‘ to take out 
a series of patents all over the world, and to show 
in these patents every conceivable means of 
working machine guns by energy derived from the 
burning powder. . . . No one had ever made an 
automatic gun before; the coast was clear. Con- 
sequently I was able to take out any number of 
master patents, to show every conceivable way of 
working an automatic gun, and to get very broad 
claims,” 

In regard to the prospect of the automatic gun, 
Mr. Maxim is characteristically sanguine. He be- 
lieves that in the immediate future the automatic 
system will be applied to all firearms. In Eogland, 
with the appliances now available, where single 
steel forgings weighing 150 tons may be made if 
required, and in the United States, where he 
believed perfect steel forgings weighing 200 tons 
may be obtained, it would be possible to make very 
large automatic guns with barrels all in one piece, 
which would require half the time, half the steel, 
and half the expense of a built-up gun of the same 
size. Moreover, as a large gun made all in one 
piece would have great longitudinal strength, there 
would be no danger of its bending, as is the case 
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with the large built-up guns now in use. In fact, 
it would now be possible, with a slight alteration 
in present appliances, to make an automatic gun 
weighing 150 tons, having a bore of from 17 in. to 
18 in., that would give a muzzle velocity to its 
projectiles of over 2500 ft. a second, and would 
fire from two to three rounds in a minute. Of 
course, very long cartridges would have to be em- 
ployed, but such a gun, he said, would certainly be 
very effective on a large floating battery for harbour 
defences or for fortifications. In regard to erosion, 
which, without doubt, was due to the passage of 
the gases between the driving band and the bore of 
the gun, it was only necessary to stop this in order 
to prevent erosion almost entirely. This, Mr. 
Maxim said, can be effectually done with a species 
of obturator, constructed and attached to the base 
of the projectile in such a manner that at the in- 
stant of firing a considerably higher pressure per 
square inch is set up on the semi-plastic material 
which is imprisoned between the projectile and the 
bore, than the pressure in the gun, the material 
being fixed in an annular space between the pro- 
jectile and the bore of the gun. : 

By this system the metallic cartridge cases pro- 
tect the chamber of the gun, while the obturating 
band which forms a part of the projectile prevents 
erosion of the bore. The cost of the projectiles is 
only slightly increased by this arrangement, while 
the wear and tear is diminished about 95 per cent. 

When the automatic system is applied to guns 
of 6-in. calibre and above, the mechanism will 
have to be operated on a different plan to that em- 
employed in our ordinary automatic guns. It will 
be necessary to test the apparatus without firing, 
in order to give practice to the gun’s crew. There- 
fore, the gun must be quite independent of any 
energy derived from the burning powder, although 
it will have to be constructed so as to utilise a por- 
tion of this energy when it is actually fired with 
loaded cartridges. Of course, a gun of this kind 
would be long and cumbersome, but the rapidity 
of the fire would be so great that it would more 
than make up for its additional weight and length. 

We propose before long to deal with some of the 
features of the automatic firing gun, when we shall 
illustrate a number of the chief applications. 





ANNUALS AND DIREOTORIES. 

Manual of Electrical Undertakings, 1896. Compiled 

under the direction of Exme Garckk, M.I.E.E. 

F.S.8. London: P. S. King and Son, 12 and 14 

King-street, Westminster. [Price 5s. ] 
Tus is the first year of this publication, which 
gives details of the undertakings of all companies 
and corporations, with the last balance-sheet of 
each, as well as directories of companies, officials, 
lists of provisional orders, and other such data. As 
one turns over the book in a desultory way, striking 
points catch the eye, as, for instance, that Brad- 
ford Corporation sell 89.44 per cent. of the current 
generated ; that the management expenses at 
Brighton cost $d. per unit sold, and generation 
1.46d.; that the directors’ fees in the Notting 
Hill Company are .52d. per unit, making the 
management expenses 1.67d., while at Richmond 
the directors’ fees are .05d., and the management 
expenses 1.13d. per unit; the St. James and Pall 
Mall Company, .21d. for directors, and .61d. for 
management ; that the receipts per train-mile 
on the City and South London Subway are 25.184. 
per mile, and the expenses 15.45d , the dividend 
on ordinary stock having steadily improved to 1,'; 
per cent.; and that the directors of the Liverpool 
Overhead Railway get }d. for each train-mile. 
These facts indicate the possibilities of the infor- 
mation given, but the author has not attempted 
to reduce the accounts to any common plane. There 
are one or two interesting historical facts given, 
but it is only possible here to mention that the 
share capital of electrical companies is 44,6 millions, 
and debenture capital 9.4 millions, while in addi- 
tion corporations have power to borrow 1,867,982I. 
There are only 62 miles of electric railways in the 


kingdom. Let us hope that it will be 6200 before 
the century is out. 


’ 
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The ** Practical Engineer” Pocket-Book, 1897. Edited by 
i: H. Fowser, A.M.I.C.E. Manchester: The 
is Goa Pablishing Company, Limited. [Price 


The eighth annual issue of the above excellent little 
publication has been enlarged by the addition of a 
number of specially written notes on mining engi- 
neering and machinery, whilst considerable addi- 





tions have been made to the section dealing with 
electrical matters, and with gasengine work. The 
pocket-book is concerned only with mechanical 
engineering, but covers this department very fully. 
The section on boilers is especially complete, con- 
taining as it does drawings and specifications for a 
large Lancashire boiler. Steam engines are also 
treated at great length, many useful rules and 
items of information being collected into an easily 
accessible shape, whilst copious tables are given to 
facilitate calculation. The section on electricity 
forms quite a little treatise on electrical engineer- 
ing, and has been compiled by Mr. S. T. Harrison, 
of Cardiff. It covers electric lighting, electric trac- 
tion, and electric welding. Mr. Hollingworth’s 
notes on mine engineering and on mining machi- 
nery are equally elaborate, whilst the section on 
patents and patent laws, with which the volume 
concludes, should be of much service to aspiring 
inventors, 





Hazell’s Annual for 1897. Edited by W. Patmer, B.A. 
Lond.). London: Hazell, Watson, and Viney, 
imited, 1, Creed-lane, Ludgate-hill. 
This record of the year’s events seems to grow with 
each year. This year the number of pages is 680, 
and the editor gives as reason the exciting times 
in which we have been living. We are all apt to 
forget the Jameson raid, the Armenia, Crete, and 
Constantinople difficulties, each of which almost 
brought a general war ; the Soudan campaign, the 
Matabele rising, the cloud of the size of a man’s 
hand in Venezuela ; but here they are all set out 
circumstantially. Nansen’s exploits are still fresh ; 
but people are anxious to forget Réntgen rays, if 
not also motor car syndicates ; still space must be 
found, since the time comes when dates and facts 
get .confused in one’s mind, and then Hazell’s 
Annual is of real service. Motor cars are dealt with 
under ‘‘ Electricity,” which is somewhat hard on 
steam and oil fuel. Each science, trade, country, 
and navy is reviewed, with more or less fulness, 
and a glance through the work enables us to com- 
pliment the author on its comprehensive character. 
There are slight inaccuracies, as, for instance, 
the mention that Thomson, of Clydebank, are build- 
ing the battleship Glory, instead of Laird, of Birken- 
head ; and the Earle Company, Hull, the cruiser 
Amphitrite, instead of the Naval Construction Com- 
pany at Barrow-in-Furness, while the reduction in 
the draught of the Canopus as vompared with the 
Magnificent is 2 ft., not 12 ft. Again, in ‘‘ Litera- 
ture’ no mention is made of scientific works of the 
year, which is surely an omission. 


The Post Office London Directory for 1897. London: 
Kelly and Co., Limited, 182, 183, and 184, High Hol- 
born, W.C. [Price 32s.] 

When one recalls that the area covered by Messrs. 
Kelly for this particular directory extends from 
east to west 94 miles, and from north to south 
6 miles, it might be surprising to learn that events 
occurring in the last week of November—deaths, 
appointments, &c.—have been given effect to, were 
it not that such care and expeditious work are 
characteristic of the compilers. The reputation for 
accuracy of Kelly’s directories has been accumu- 
lating now for 98 years, and to absolute confidence 
there is the further merit that the consulting of the 
directory is made the more easy by the absence of 
advertisements as well as by the admirable arrange- 
ment. 


The Railway Diary and Offcial’s Directory, 1897. Pub- 
lished by M‘Corquodale and Co., Limited, Cardington- 
street, Euston-square, London, N.W. 

This diary, with a large calendar beloved by the 
tidy signalman, is almost indispensable now. The 
diary recalls to the officials their duty to the Govern- 
ment departments, besides providing space for notes; 
and the directory, &c., gives all the information as 
to traffic, rates of interest, &:., which an official 
wants to have for ready reference. 


‘*A1” Shipping Directory and Hardbook to Foreign Ports, 
1897. The A 1 Shipping Publication Syndicate, 66, 
Fenchurch-street, London, E.C, [Price 15s.] 

The nations are arranged alphabetically, and under 

each are the principal ports, with notes as to 

position, tides, channels, depths of water, docks, 
dues, and in many cases stevedores’ wages, with 
lists of official shipbrokers, repairers, coal mer- 

chants, chandlers, &c.; and what more can a 

shipping concern want in supplement to the chart ? 

Some 1200 ports are thus dealt with in Europe, 

Asia, Africa, and the Americas. The only plans 





given are of British ports. Southampton is bound 
opposite Bergen, Cardiff with Japan, and Swansea 
with Chili. This may be due to the vagaries of 
advertising ; but the foreigner is almost sure to be 
puzzled. 


Diaries, by Partridge and Cooper, 191 and 192, Fleet- 
street, London. 

We have received from this well-known firm a selec- 
tion of their diaries, which are of all sizes, to suit 
the most varied uses, giving a page of foolscap size 
to each day of the year, down to the tiny pocket 
diary with three dates on a page. A feature which 
characterises them all is the fine paper, and the fact 
that even the pocket-book is interleaved with blot- 
ting paper. There are also given just those tables 
and data as to stamps, official regulations, &c., 
which a business man wants. 





NOTES. 
PyreuMAtTiC PowER IN WORKSHOPS. 

In a very interesting paper recently read before 
the Canadian Society of Civil Engineers, Mr. J. D. 
Barnett deals with the use of air as a convenient 
means of transmitting power from a main engine 
all over the workshop. The idea is not, of course, 
new, as it was employed in Boulton and Watt's 
shops at the beginning of the century, but the 
system would seem to have taken quite a large ex- 
tension during the past few years in the States. A 
convenient form of compressor, according to Mr. 
Barnett, is belt-driven, and so arranged as to auto- 
matically shift the belt on the idler as soon as a 
definite pressure is exceeded. The distributin 
pipes should not be less than 14 in. in diameter, an 
larger if possible. The total capacity of these 
pipes and reservoir together should be at least 
equal to 30 minutes’ supply. In erecting the 
mains, junctions and outlet valves should be fixed 
every 18 ft. to 20 ft., to which flexible hose-pipes 
can be coupled, that for hand tools or hoists being 
2 in. to 4 in. in diameter. Many forms of rotary 
motors have been introduced, being light and con- 
veniently handled, but the loss is large. Recipro- 
cating engines, on the other hand, are more efli- 
cient, but weigh from 100 Ib. to 200 1b., and have 
to be coupled to their work by a flexible shaft, or 
substitute therefor, the best, in Mr. Barnett’s 
opinion, being a telescopic shaft having universal 
couplings each end. Such a shaft, consisting of a 
1-in. steel rod in 1,;',-in. steel pipe, can be run at 
200 to 300 revolutions, when either or both ends 
make an angle of 35 deg. with the main length. It 
weighs less than the ordinary flexible shaft, wears 
longer, and will transmit a greater torque. The 
air engines used by Mr. Barnett are of the steam 
hammer type, double-acting, with a cylinder 3} in. 
in diameter by 6 in. stroke. The air pressure used 
is 80 lb. per square inch, and the speed 225 revolu- 
tions per minute. To warm the air before use, it is 
brane through a thin copper tube § in. in outside 
diameter and 30 in. long, bent into a volute 
coil of four turns. This coil is heated by a petro- 
leum lamp using one pint of oil in 30 hours. The 
arrangement is attached tothe cylinder and forms 
part of the engine. The pneumatic hammers have 
proved extremely useful. ey weigh 8 lb. to 9 lb., 
and have a piston of 2 in. to 2} in. diameter which 
strikes directly on the cutting chisel or other tool. 
With them such work as chipping, caulking, bead- 
ing, &c., can be done both more quickly and better 
than with the ordinary hand hammer, but the jar 
on the men is very trying. To remedy this a 
heavier tool has been introduced, which weighs 
80 lb., and has to be suspended when in use. The 
hammer strikes 2000 blows or more per minute, and 
readily does the work of three men. In the nature 
of things, however, it cannot be used in such con- 
fined situations as the lighter tool already mentioned. 
Pneumatic hoists are largely used in the States. 
They are largely home-made, the cylinder being 
a 4-in, to 6-in. tubing smoothed by having a plug 
driven through it. They have proved extremely 
valuable in practice. 


Minina at Great Deptus, 

A paper was read on Wednesday of last week by 
Mr. Bennett H. Brough, Assoc. R.S.M., at a meet- 
ing of the Society of Arts, on ‘“ Mining at Great 
Depths.” The lecturer, not only on account of his 
technical training, but from his official position 
as secretary of the Iron and Steel Institute, is in a 
position to speak with some authority on the subject, 
and gave a very interesting lecture. He commenced 
by stating that the Red Jacket shaft of the Calumet 
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and Hecla mine, in the Lake Superior copper region, 
has been sunk to a depth of 4900 ft. This is the 
greatest depth hitherto reached by a mine shaft, so 
that we suppose the Americans can claim to have 
descended nearer to the nether regions—of course, 
the mundane nether regions—than any other 
people. Mr. Brough gave an historical summary 
of deep mines—the term deep, of course, being rela- 
tive—of which records exist, going back to classic 
eras. The famous Monkwearmouth Colliery shaft, 
commenced in 1826, reached nine years later 
a depth of 1590 ft., and was for many years 
the deepest colliery in the world. It cost 80,000I. 
to 100,000/. At the present time the deepest 
shaft in the United Kingdom is that of the Ashton 
Moss Colliery, near Manchester, which goes down 
2880 ft., but the dip of the seam carries the work- 
ing to 3360 ft. This is exceeded by the Pendleton 
Colliery, which at its lowest part is 3474 ft. deep. 
Other countries having shafts over 2000 ft. deep 
are Belgium, 3937 ft.; Austria-Hungary, 3672 ft.; 
Victoria, 3302 ft.; Germany, 2960 ft.; and France, 
2300 ft. The obstacles to deep mining are : First, 
decreasing capacity ; second, increase of pressure ; 
third, increase of temperature ; fourth, increase of ex- 
penditure. The engineering features involved in the 
problem— increased winding speed, enlarged cages, 
and new methods of extraction—were set forth by 
the author in detail. The increase in temperature 
is the obstacle which will be most difficult to over- 
come in going to extreme depths in the future, for it 
defies the ordinary methods of engineering practice, 
although in this direction something may be done. 
The difficulties in the way of ascertaining the increase 
in temperature due to depth are not a few, and 
great care must be exercised to insure absence of dis- 
turbancefrom localcauses. These were dwalt upon at 
some length by Mr. Brough. Thusin the Calumet 
and Hecla mines the increase intemperature as depth 
increases is the least on record, but this is attributed 
to the proximity of Lake Superior. On the other 
hand, the results of the Comstock are abnormally 
high, from the lode being heated by volcanic action 
and the presence of hot subterranean waters. The 
mean of a number of observations quoted gives an 
increase of 1 deg. Fahr. in 64 ft. The deepest bore- 
hole yet made was sunk by the Prussian Govern- 
ment in 1893, and reached a depth of 6572 ft., the 
increase in temperature being 1 deg. Fahr. for 
62.1 ft. In the discussion which followed, it was 
said by Mr. Rothwell that the temperature in the 
deep mines of the Lake Superior district caused no 
inconvenience, even at a depth of nearly 5000 ft. 
The use of taper ropes, referred to by the author, 
was of assistance in hoisting heavy loads. Improve- 
ments in mechanical appliances more than balanced 
increased cost due to greater depth. In the Com- 
stock it was sometimes impossible to work, due to 
increased temperature, and the men had to be 
changed every 20 minutes. Mr. Hughes said that 
in metal mines the system of ventilation was not 
equal to that followed in coal mines where there 
was a large percentage of gas anddust. Mr. Whit- 
taker said coal would be worked profitably in the 
south of England. On the whole the paper and 
discussion were of more than usual interest, and 
would well repay perusal in the Journal of the 
Society. 


THE StocKHOLM EXHIBITION oF 1897. 


The fourth Scandinavian Exhibition, which is to 
be held next year in Stockholm, opening on May 15 
and closing at the end of September, promises to 
be of considerable interest, in consequence of the 
length of time—30 years—that has elapsed since 
the first great Scandinavian Exhibition was held 
in that town, the second and third exhibitions 
having taken place at Copenhagen in 1872 and 1888 
respectively. The grounds on which the show will 
be held cover an area of 52 acres, and are situated 
on a narrow strip of land projecting towards Oster- 
malm, facing the beautiful harbour of Stockholm. 
The exhibition will be divided into 10 sections, viz., 
industry, art, fishery, machinery, horticulture, hy- 
giene, army and navy, theatrical and musical, and 
a tourists’ and sportsmen’s exhibit. H.R.H. the 
Crown Prince is the chairman of the central com- 
mittee, and H.R.H. Prince Eugene president of the 
art exhibit. Already 3500 applications for space have 
been received from Sweden, while considerable in- 
terest is being taken by Norway and Denmark, which 
will both be well represented. The Industrial Hall, 
said to be the largest wooden building ever con- 
structed, has a floor surface of 170,000 square 
feet, 65,000 of which have already been taken 


| by Sweden, 30,000 by Norway, and 30,000 by Den- 
'mark, while Russia and Finland unitedly take 
| 10,000 square feet. There will be two buildings de- 
voted to fisheries, one built for Sweden and Den- 
mark, with a floor surface of 28,000 square feet, 
while the other will contain the enormous fisheries 
exhibit of Norway. The Machinery Hall, situated 
near the harbour, is 460 ft. in length, and is a 
building of iron and glass; it contains 100,000 
square feet floor surface, and has a great dome in 
the centre with a span of 131 ft. The art section 
will be fully represented, some 150 of the most 
eminent artists of Europe and America having pro- 
mised to exhibit. The building, designed by Mr. 
Ferdinand Boberg, has a wall surface of about 
10,000 square feet, and contains a series of large 
galleries with fine skylights. There will also 
be a building with a floor area of 50,000 square 
feet, called the Northern Museum, which will 
be devoted to science, education, and hygiene. 
To add to the interest of the exhibition there 
will be a special exhibit of ‘‘ Old Stockholm,” 
with imitations of streets and shops; the ground 
floors of the latter will be used as workshops for 
locksmiths, tinfounders, printers, and other trades 
that flourished in the sixteenth century. To show 
the industrial development of Scandinavia since 
1866, the year of the last exhibition held in Stock- 
holm, a few statistics may be of interest. Com- 
mencing with agriculture, the area of ground culti- 
vated 30 years ago was 6,250,000 acres, whereas 
it now reaches 8,500,000 acres, an increase of 
2,250,000. The value of the hewn timber ex- 
ported scarcely exceeded 1,500,000/.; it now 
reaches 7,000,000/. During the 10 years from 1860 
to 1870, the production of steel was 7000 tons a 
year ; the output now exceeds 17,000 tons a year. 
Pig iron has increased in a similar proportion ; 30 
years ago 250,000 tons was the annual output, 
whereas now it amounts to 500,000 tons. Foundries 
and mechanical works have, during the same period, 
increased their yearly output from 800,000/. to 
3,170,000/., and paper mills from 110,000/. to 
167,0002. The value of goods imported into 
Sweden in 1866 was 11,000,000/., while at pre- 
sent it is 41,000,000). Great progress has been 
made in the railways of Sweden; she has now 
10,000 kilometres, 30 years ago there were but 
1500 kilometres. The total tonnage of vessels has 
increased from 3,000,000 to 12,000,000 tons. 





Pia In GeRMANY.—The output of pig in Germany in 
the first nine months of this year was 4,709,194 tons. 
The corresponding production in the corresponding period 
of 1895 was 4,277,307 tons. 


CATALOGUES.—We have received from Messrs. Richard 
Moreland and Son, of 3, Old-street, Aldersgate, London, 
E.C., a copy of their new catalogue of ‘‘Steel Construc- 
tion,” which, in addition to numerous tables of rolled 
and built sections, contains illustrations of some of the 
more important works carried out by this firm. 





Lowestort.—The Great Eastern Railway Company 
has for a long time been contending with formidable har- 
bour difficulties at Lowestoft. The currents of the 
German Ocean are constantly occasioning the formation of 
a sandbank at the entrance of the port. Frequent dredg- 
ing has been carried on for several years without much 
effect, and the company now proposes to widen the 
entrance to the harbour by 25 ft. It is also — to 
carry the south pier farther into the sea, and to greatly 
widen the herring basin. It is further proposed to con- 
struct a sea wall, which is expected to prevent the accu- 
mulation of sand in fature. Altogether the works con- 
templated will involve an estimated outlay of 50,0007. 





Moror Car Srreps,—It will be a matter of importance 
to the drivers of motur cars to be able to measure their 
speed with ease and certainty, since if they exceed the 
legal limit they run the risk of penalties. Cyclists also 
often desire to know at what rate they are running, and 
it is not always easy to determine the velocity. To meet 
this want, Messrs. S. Smith and Co., of 9, Strand, 
London, have brought out a cheap chronograph watch, 
by aid of which the speed of a cycle can be deter- 
mined in a few seconds by counting the revolutions 
of the pedals. The chronograph finger is released, 
and during the period that it is travelling up to a 
mark the rider keeps count of the number of times the 
pedal shaft revolves. ‘That number, when found, ex- 
preeses the speed in miles per hour. Of course all ma- 
chines are not alike, and hence the instrument 
must be adjusted to the particular cycle with which it is 
used. On the face of the chronograph is a scale marked 


from 40 to 150, and an index on the glass can be set to | George 


any point on the scale. This setting adjusts the mark 
which fixes the travel of the chronograph hand, giving a 
long travel for a high gear and a shorter travel for a 
low gear. For motor cars the revolutions of the driving 
wheel can be counted, The instrument is very easy 





to use. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 10, 


THE unfairness of the billet combination in advanc. 
ing prices above what they ought to be has led to dis. 
agreements and some sharp correspondence, which, in 
the minds of outsiders, points to a dissolution of this 
agreement. Buyers are hostile and are managing not 
to buy, just as the distributors of nails managed to get 
along without them until the wire nail pool broke, 
These nefarious combinations are a menace to the 
prosperity of the trade. The demand that was antici- 
pated to follow the national election has not been 
realised ; and the maintenance of extreme prices has 
aroused a silent protest. The trade daily awaits with 
deep interest the outcome of this great benefit involved 
in the dissolution of this association. Prices sre nomi- 
nally 21.50 dols. To-day rumours prevail of prices 
being named for large lots below this price. Consider- 
able telegraphic correspondence has been thrown away 
during the past few days in formulating a new basis. 
The steel rail makers will wait until this funeral is 
over. Agreat many rails are wanted for repairing and 
building short feeders ; one pretty fair authority says if 
prices were right there would be over 100,000 tons 
ordered in 30 days. Then there is another factor being 
felt, and that is the tariff. The retiring President’s 
Message urges the continued trial of the Wilson tariff, 
That settles it for a special session wherein tariff duties 
will be propped up above the Dingley rate. The iron 
and steel people are not much concerned, but if pie is 
being passed around they may take a slice. The other 
branches are quiet. Pig iron weakened a little, be- 
cause of a few big concerns booking business below 
rates. The coke market is now controlled by one head. 
The total lake ore shipments for the year are 9,300,000 
tons from all ranges. A large fleet of vessels will ply 
the lakes next season, which will have 20 ft. draught 
and carry 5000 tons. They will be 400 ft. long. For 
the present no attempt will be made to build heavier 
vessels. The conduct of these coming steamers will be 
watched. A great deal of shipbuilding will be hurried 
forward at all lake yards, The Delaware River yards 
are crowded with Government and private work, The 
prospects are that there will be a great deal of new 
structural work placed this winter with the adjust- 
ment of prices for billets. Pipe lines will take more 
material than usual. The brid e builders are anxious 
for orders to go ahead on specifications long since re- 
ceived. The present lull may terminate very suddenly. 
Everything points to a larger demand during the 
winter. 





ROYAL METEOROLOGICAL SOCIETY. 

TuE monthly meeting of this Society was held on Wed- 
nesday evening, the 16th instant, at the Institution of 
Civil Engineers, Mr. E, Mawley, F.R.H.S., President, 
in the chair. 

An interesting paper by Dr. Leigh Canney on the 
‘* Winter Climate of Egypt’ was read by the Secretary. 
The climate of Egypt hy winter is influenced by 
the Libyan Desert, by the Mediterranean Sea, and by 
the extent of cultivated land. The author gave the 
results of a series of observations which he had carried 
on during the past three winters. The observations were 
started with the object of arriving at a comparative 
knowledge respecting the climates of the various stations 
now considered as health resorts in Egypt, and by a 
strictly comparable method to arrive at the precise 
differences between the climates of Upper and Lower 
Egypt, all previous observations having failed in this 
respect. The stations at which observations were made 
were Cairo, Helcuan, Mena House Hotel, Luxor, 
Assouan, Valley of the Tombs of the Kings, and the 
crest of the Libyan Hills. self-recording thermo- 
meters and hair hygrometers were used at each station, 
valuable data have been obtained on the diurnal variation 
of a and humidity. 

Mr. R. H. Curtis also read a paper on an “ Attempt to 
Determine the Velocity Equivalents of Wind Forces Esti- 
mated by Beaufort’s Scale.” The author has compared 
the anemometric records at Scilly, Fleetwood, Yarmouth, 
and Holyhead, with the wind forces as estimated by the 
observers at the same or adjoining stations, and has by 
this method obtained a satisfactory table of velocity 
equivalents in miles per hour for the estimated forces by 
Beaufort’s scale. 








Socrery or Encingers —The forty-third annual general 
meeting of the Society of 1 oy was held on De- 
cember 14, at the rooms of the Society, 17, Victoria- 
street, Westminster, S.W. The chair was occupied by 
Mr. Samuel Herbert Cox, President. The following 
gentlemen were duly elected by ballot, as the council and 
officers for 1897, viz., as president, Mr..G. Maxwell Law- 
ford; as vice-presidents, Messrs. W. Worby Beaumont, 
J. Corry Fell, and Henry O’Connor ; as ordinary members 
of council, Messrs. J. Patten Barber, Joseph Bernays, 
Burt, D. B. Butler, H. S. H. Farrar, Percy 
Griffith, Charles Mason, and Stephen Sellon ; as honorary 
secretary and treasurer, Mr. Perry Fairfax Nursey ; 28 
honorary auditors, Messrs. Alfred Lass, F.C.A., and 
Samuel Wood, F.C.A. The proceedings were terminated 
by a vote of thanks to the President, council, and officers 
for 1896, which was duly acknowledged by the President. 
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HARD STEEL. 
To THE EprToR OF ENGINEERING. 

Sir,—The letter of Mr. Hiram Maxim (ENGINEERING, 
No. 1615, page 745) verges on the personal, and seems to 
exhibit faint symptoms of irritation ; if this be so, I would 
suggest to Mr. Maxim the wisdom of at once suppressing 
such feelings, because they do not appear conducive to 
relevancy of argument. The question under consideration 
is ‘‘ Hard Steel,” and I must decline to discuss under this 
heading ‘‘fools,” ‘‘ frogs,” “‘lingo,” ‘‘ bricks,” and ‘‘stove- 
pipe.” I fully admit the justice of Mr. Maxim’s sug- 
gestions, that I am unable to make hard steel in the 
*‘achool laboratory” or with my ‘town hands,” without 
‘‘tools.” As a matter of fact, I usually make steel in the 
open-hearth and crucible furnaces attached to the school. 
Weare also unaccustomed to make steel ‘‘ a few pounds ” 


atatime. Our crucible ingots range from 40 Ib. to 100 Ib. ; | }, 


our open-hearth ingots from 3cwt. tol ton. Mr. Maxim 
will therefore see that it will not be necessary for me to go 
to the expense Of ‘‘ purchasing” the hard steel with which 
to test his brother’s drill. I will make and harden some 
crucible steel ; and cordially invite Mr. Hiram Maxim to 
bring along his brother’s drill. If the drill goes through 
my steel I will publish full details of the test, and, my 
only object being to arrive at scientific truth, shall have 
great pleasure in describing as true the important advance 
in steel metallurgy claimed by Mr. S. Maxim. If this 
challenge is not accepted, ‘‘ British engineers” will draw 
their own conclusions. Yours faithfully, 


J. O. ARNOLD, 
The Technical School, Sheffield, 
December 14, 1896. 


To THE EDITOR OF ENGINEERING. 

Srr,--I am neither English nor American, and there- 
fore have no personal, or rather national, favour towards 
either of the gentlemen, neither can I express my opinion 
about the new steel made by Mr. Samuel Maxim, as I 
have not seen either the drill or the 2-in, hole drilled in 
the big file, but I rather incline to believe Mr. Maxim’s 
statement, and sincerely hope the steel will come into the 
market commercially, as it will, no doubt, save great 
trouble in drilling and tapping the hard surface of modern 
armour. 

About a year ago I was told by a friend that he had 
seen a file drilled clean through, but I could not get any 
further information beyond the fact, and it might have 
been the same file which Mr. Hiram S. Maxim mentions 
in his letters, Apart from that, one Austrian firm has 
been trying to make a drill able to drill the hardened sur- 
face of ‘‘ Harvey” plates, but I have no idea about the 
detail. 

It seems to me, as Mr. Maxim says, those ancient steel- 
makers had some—at present—unknown secret of making 
excellent steel. Some 30 years ago, two Englishmen 
crossed the marching column of Lord Simazu, which was 
then prohibited by Japanese law, under the penalty of 
head execution. His retainers chased them and cut one 
of them in two through a gun barrel which was slung over 
his back. OF course it was greatly due to the skill of 
cutting, but is it nob wonderful, if not incredible, when we 
are told the composition of sword steel generally used in 
Japan is practically pure carbon steel, containing only 
.6 per cent. of carbon ? 

I think Mr. Samuel Maxim’s drill is far more won- 
derful than the sword, and for the sake of science, I wish 
he would be generous enough to disclose his marvellous 
discovery before the public. 

ill Mr, Hiram Maxim kindly tell me where he gets his 
gun shields? Especially the nickel steel one he men- 
tioned in his last letter. I am not particularly anxious 
to know the name of the firm, but whether in England or 
America, I should like to know a little more details of the 
trial. Does he mean to say the eight bullets struck exactly 
the same spot? What kind of rifle did he use? What 
was the range? How was the plate fixed? Iam sure 
he can rely upon English steel—at least—now, still lighter 
than that he mentioned, to stand eight bullets to one 
square inch from a Lee-Metford in fighting range. 

Yours sincerely, 
A Youne ForeIGcNnrErR, 





MOTOR CARS. 
To THE Eprror oF ENGINEERING. 

Sir,—I have watched with the deepest interest the 
turn matters have taken in regard to this important sub- 
ject, which, if properly handled, may be made at no 
remote date to constitute an industry of great magnitude 
and of national importance. Those who have not espe- 
cially studied it appear to be under the erroneous impres- 
sion (possibly from the fact of the newest form of motor 
vehicle having been introduced from the Continent) that 
the subject is new to our country. This, however, is far 
from being the fact, for at one time we led in this branch ; 
and, indeed, at the commencement of this century, we in 
England were quite as far advanced, at least in regard to 
the heavier type of self-propelling vehicle, as are our 
Continental friends to-day. 

In 1831 steam stage coaches were running regularly, 
punctually, and satisfactorily between the towns 0 
Cheltenham and Gloucester, giving great satisfaction 
to a and conveying them at a cheaper rate 
than the horse-drawn stage coaches of the time. In 
1846 steam stage coaches were running every hour 
between St. George’s - square, Glasgow, and Paisley, 
these being so well patronised that they were almost 
always overcrowded, and had to be supplemented by 
a kind of trailing dogeart, conveying six persons, in 
addition to the 20 passengers—sometimes, it is averred, 
overcrowded up to 40—carried on the coach. Further 
developments in both cases were put a stop to by 
the antagonistic and short-sighted policy pursued by 


f | of which our country may be justly proud. 


the road trustees, who caused ridges of stones, 18 in. in 
depth, to be placed across the roads for the purpose of 
impeding the progress of the mechanically propelled 
coaches to such an extent, indeed, as to render the roads 
impassable to horse-drawn traffic, the latter being com- 
pelled to make a detour during the prevalence of this 
unpatriotic and un-English mode of opposition. Sufficient 
time, however, had been given to unequivocally demon- 
strate the unqualified success of the innovation, with the 
result that owners of landed estates, farmers, and others 
interested in horseflesh began to take alarm at the pro- 
bable effect developments in that mode of terrestrial 
travel and transport might have ‘upon dheir individual 
interests, and they, in turn, began to offer the greatest 
possible opposition in their power. This opposition, 
unhappily, was rendered but too effectual through their 
obtaining the passing of most iniquitous highway Bills, 
y which mechanically propelled vehicles were taxed so 
highly in their running upon turnpike roads as to render 
their earnings unremunerative ; such tolls, indeed, amount- 
ing in some instances to as many pounds for a steam car- 
riage as shillings were charged for horse-drawn vehicles. 

The effeot of ali this was to nip in the bud, so far as 
rural highways were concerned, the industry which we 
to-day are reinaugurating. In towns the onerous restric- 
tions weighed less heavily, and in 1832 we had in London 
a line of steam omnibues plying regularly and satisfac- 
torily between Paddington and the Bank, whereby it was 
proved that, even with the comparatively primitive steam 
engine then available, an expenditure of but 14 lb. of coke 
per mile was all that was necessary to propel an omnibus 
containing some 20 passengers, and weighing some 24 to 
3 tons, notwithstanding the fact that Pentonville Hill had 
to be negotiated on each journey. 

About this time occurred the historical event known as 
the ‘‘ railway mania,” this having the effect of completely 
diverting public attention from this mode of locomotion 
to that by means of locomotives on smooth rails. Suffi- 
cient, however, had been done to demonstrate great 
economical and other advantages to be inherent to horse- 
less road locomotion. Nothing more of publicimportance 
could be done during the existence of the legislative re- 
strictions, and it is indeed remarkable to trace what an 
immense amount of work and individual experimenting 
has been done in our own country since that time by 
engineers and inventors, who knew that their efforts 
could not result in any public benefit unless the then 
existing laws were altered. 

Horseless road locomotion was, therefore, exiled from 

our shores, and, driven from their native land, more than 
one of our English-built self-propelling carriages—half a 
century since—sought asylum in foreignlands. One emi- 
grated to the “States,” another made peregrinations in 
Brussels, whilst another disported itself upon the boule- 
vards of Paris, the patent for which, indeed, was pur- 
chased by a French company for no less a sum than 
16,000/., quite a refreshing fact to contemplate in these 
days of the wholesale purchase of foreign patents, 
appily, to-day, our highways are once again thrown 
open to self-propelling traffic, but unfortunately during 
the ‘‘ close time ” an entirely new profession has sprung 
up, that of the company promoter, and in this case it has 
suited the convenience and pockets of these gentlemen 
to induce the public to believe that not only were the 
vehicles themselves exiled from our country, but with 
them went all the engineering talent, ability, persever- 
ance, energy, and invention, of which, it would appear, 
we have been foolish enough to assume our own country 
may have had reason to be proud. Now we are invited 
by heads of this novel profession to pay very large sums 
of money for patents (sic) relating to what they are 
pleased to call *‘motor cars ”—vehicles which do not in 
any way appeal to English tastes or play their ré/e in any- 
thing like a satisfactory manner, being, indeed, entirely 
devoid of that degree of luxury which has come to be 
identified with the productions of the British carriage 
manufacturer. 
Upon the Continent, due in a large measure to the 
establishment of a large and influential ‘‘ Automobile 
Club,” the subject of horseless road locomotion has been 
viewed more or less from the point of view of sport, and 
the attention of the French engineer and carriage builder 
has been directed almost exclusively to the production of 
light self-propelling road vehicles, possessing the sole 
merit of being able to travel at a high rate of speed, such 
as—very properly—is not permitted in our own country. 

In Great Britain, unfortunately, we have been very 
slow to appreciate the advantages of good roads, and 
proper travelling equipages. Long after the art of coach- 
building had in other countries attained to a considerable 
degree of perfection, we were still travelling by saddle, 
transporting by pack mule, and wading shoulder deep in 
almost impassable highways. Both roads and vehicles 
have been steadily on since the day when Walter 
Rippon constructed the first coach in this country—the 
one built for Queen ‘‘ Bess ”—until to-day we possess a 
system of highways extending to no less than 140,000 
miles, excellently constructed and efficiently maintained, 
as well as —— of all kinds, which reflect the greatest 
credit upon the British coachbuilder, and a breed of horses 
In the face of 
this, and the fact that we are a horse-loving race, I think 
no good case has been made out for their substitution by 
the so-called ‘‘ motor car,” or light self-propelling horse- 
less carriage ; therefore our Continental friends have not 
advanced matters for us in the least degree, except in the 
notable: instance of the Serpollet inexplosible steam gene- 
rator, in connection with which M. Serpollet’s energy 
and ability in surmounting a difficulty once inherent to 
the employment of steam and his recent adaptation of 
liquid fuel is worthy of the highest commendation. 

here is, however, a side to the horseless road-locomo- 





tion movement, which should be fraught with the greatest 





advantage to our country, and that is the mechanical 
road a of goods and the public conveyance of pas- 
sengers. Occupying the first position, in this relation un- 
doubtedly, is the adaptation of mechanical road transport 
to the exigencies of modern agriculture, then to passenger 
transport, by means of omnibuses—with the horse-drawn 
prototype of which our streets have now become so over- 
crowded—and lastly—but of vast importance—the de- 
livery of all kinds of goods, not only by orwarding agents, 
but by all classes of our tradesmen. For such work, with 
the exception of the very lightest type of trade delivery 
cart, there can be no shadow of doubt that the most 
suitable motive power we possess to-day is steam, and after 
that for urban service electricity. In regard to these, the 
engineers of this country certainly require no extraneous 
assistance, either from the Continent or elsewhere, and 
my great wish in craving space in your columns is 
to draw public attention to this fact; with regard to 
petroleum motors, undoubtedly there is a vast field in 
store for these so soon as they shall have sufficiently de- 
veloped as to become apposite for fulfilling the conditions 
required of them in this relation. 

We have in our country engineering works of vast 
extent, most perfect organisation, and successful working, 
as the high class of the products turned out serves to 
show. e have also carriage-builders of eminence, who 
can hold their own against foreign competitors. All 
that is wanted is the friendly co-operation, and the tak- 
ing of energetic measures on the part of English engineers 
and coachbuilders to bring about the much-to-be-desired 
change in our modes of road locomotion of the heavier 
or mercantile type. In my position as hon. executive 
commissioner of the International Cosringe Exhibition, 
recently held at the Crystal Palace, I had the great 
advantage of conversations with each type of manufac- 
turer, and I saw the paramount necessity for this co- 
operation, and I further ventured to suggest a scheme by 
which it could be fulfilled, and which has been received 
in a very gratifying manner by those interested. It is 
that neither carriage-builders nor engineers should con- 
struct self-propelling vehicles outright, for neither is fitted 
for such work, but that the vehicles should be designed 
in such a manner that the portions properly appertain- 
ing to each class of manufacturer should be kept distinct. 
This is quite a simple matter if the vehicles be designed on 
common-sense principles, namely, if the body be kept 
quite distinct from the underframe, asin the construction 
of railway coaches. This being done, there is nothing to 
prevent our engineers from making their underframes 
complete with their motors in large quantities, turned 
out to gauge and template, with the maximum of eco- 
nomy, whilst, on the other hand, our carriage-builders 
would have nothing new to trouble themselves with, but 
would be kept a in utilising their great experience in 
the construction of bodies, comprising elegance, comfort, 
and high quality of workmanship and finish. In this 
relation it is really amusing to contrast even the latest 
Continental production with the earliest of our own. 
Take, for example, the steam stage coaches, referred to, 
as having run between Glasgow and Paisley, and which 
were designed by the eminent engineer, Scott Russell, 
who built the Great Eastern steamship. These carriages 
were most elaborately fitted up and decorated, carried 20 
passengers, had the body quite distinct from the under- 
frame, and were slung on elastic and highly efficient C 
springs. In the modern Continental petroleum carriage, 
which has been brought to us with such a vociferous 
flourish of trumpets by the company promoter, all these 
common-senee arrangements have been forgotten, with the 
result that it is the most uncomfortable of vehicles, its 
vibration is almost intolerable, its noise most aggravating, 
and its odoriferous exhalations most offensive ; for these 
great advantages (sic) the British public are paying large 
sums of money. 

Now that the promotion of public companies has be- 
come an art, may I be allowed to suggest the formation 
of one, upon what I think would prove entirely novel 
lines, and such as are not likely to be entered upon by 
the professional, namely, a company for assisting in the 
development and TY, of British-built self-propellin 
vehicles, in which not a single farthing should be pai 
either to venders or to patentees, but that the whole of 
the money subscribed should be available as working 
capital. The work of such to consist principally in the 
getting out of designs in fulfilment of the undoubtedly 
existing requirements of the agriculturalist, the carrier, 
the esman, the cabman, the omnibus proprietor, &c., 
the machinery and mechanical arrangements of such 
vehicles to be constructed by existing British engineering 
firms, and the bodies and general coachbuilding in the 
manufactories of British coachbuilders. Such a company 
to be possessed of a suitable staff for introducing the 
various vehicles to prospective users, and of showrooms, 
where English-built vehicles would always be on exhibi- 
tion, as a set-off against what would soon be seen to be 
very second-rate productions of foreign design. 

Tt is scarcely necessary to point out —for this has already 
been done by experts in the columns of many newspapers 
—that the claim set up by a certain company or com- 
panies, as to the holding of master patents, cannot for one 
moment be maintained. It is not necessary to hold a 
master patent, or, indeed, er | kind of patent, for the 
“arty aor of building self-propelling vehicles of all kinds ; 

ut during development undoubtedly such novel devices 
and expedients would be evolved as would constitute 
subject matter suitable for protection by Her Majesty’s 
patent, and thus a company commencing to-day, without 
the — of a single — for patents, would find 
itself in a year or so in quite as strong a position in this 
regard as those having paid many thousands of pounds 
for patents, which, as an eminent authority has pointed 
out, are practically valueless, 

Permit me to say that I have discussed this scheme 
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with the leading members of both the carriage-building 
end engineering trades, and further, that I am in a posi- 
tion to state that the operation of such a concern could 
be carried on under the supervision and advice of the 
most eminent authorities representative of both indus- 
tries, and, woe ye d enough, it could begin its operations 
with a bundle of orders from its very inception. Were 
such an arrangement carried out, I am convinced it would 
be to the great advantage of the engineering and carriage- 
building industries of this country, whilst the consumer 
would be most materially benefited ; for how could com- 
panies whose shareholders have spent, or wasted, vast 
sums in the purchase of patents, possibly compete with 
existing firms, already in a high degree of organisation, 
and who would not have to seb apart any percentage 
whatever for money thus sunken ? 
With apologies for length of my letter, 
Faithfully yours, 
ALFRED R. Sennett, A.M.I.C.E., 
M.1.M.E., M.1.E.E. 
Institution of Civil Engineers, Westminster, 
December 7, 1896, 





THE SCOTCH RAILWAY SERVICE. 
To THe Eprror oF ENGINEERING. 

Sir,—I regret to say that an error has crept into my 

etter of the 8th inst., published in your last issue. 

The time of the 11.30 p.m. express from King’s Cross to 
Aberdeen is extended by 15 minutes, and not 40, as stated 
by me. 

I remain, Sir, yours obediently, 
Haypwn Baces, 

72, Umfreville-road, Harringay, N., 

December 14, 1896. 





THE FASTEST TRAIN IN THE WORLD. 
To THE EprroR oF ENGINEERING. 

Sir,—In your issue of December 4 you give details of a 
run between Carlisle and Strawbank Junction, and you 
state that the ‘‘Caledonian have taught English lines a 
lesson which we hope will not be lost upon them.” I 
admit the run is a good one, but is not at all an excep 
tional run, if you consider the load, which, in this case, 
would not be more than 107 tons. 

I agree with your statement that there are “‘ dozens of 
engines running in England which could successfully 
tackle the same high speed,” as will be shown by the fol- 
lowing case, which is not a test run: 

440 a.m. train, Newcastle to Edinburgh, August 12, 
1896 ; engine No. 1520, one of the converted single 
driving-wheel engines ; 7 ft. 7 in. driving whee), and 19 in. 
by 241n. cylinders; load, 9 vehicles, E.C. J.8., which 
would be about 144 tons. The booked speed of this train 
is 53.2 miles per hour. The following shows details of 
run: 

Newcastle to Morpeth, 164 miles, in 22 minutes ; 
average one in miles per hour, 45. 

Morpeth to Berwick, 504 miles, in 47 minutes ; average 
speed in miles per hour, (4.4. 

Berwick to Edinburgh, 554 miles, in 63 minutes; 
average speed in miles per hour, 52.85. 

Newcastle to Edinburgh, 1244 miles, in 132 minutes ; 
average speed in miles per hour, 56.6. 

Newcastle to Kdinburgh, booked time 140 minutes. 

I have often seen the North-Hastern Kiilway engines 
take 14 vehicles on the dining train from Newcastle to 
York ; this gives a load of about 230 tons. The booked 
speed is 49.3 miles psr hour. 

Yours truly, 
A PASSENGER. 








BOILER TUBES. 
To THE EpiToR oF ENGINEERING. 

Sirz,—I think the question put by ‘‘ Marine Engineer ” 
in i issue of December 11 is an important one. 

he point seems to be this: If the at were 
content with lap-welded tubes for ordinary Scotch boilers, 
why do they insist on fitting Bolleville boilers with (the 
more costly) weldless tubes ? 

I would point out that the manufacture of weldless 
tubing has made great progress within recent years, and 
supposing they were nc more expensive than welded 
rae I think few would prefer the latter. Welding does 
nod by any means —- the material, and there is 
always a risk of the weld being imperfect. 

It is only right that the Admiralty should insist on 
having the best material and workmanship, provided that 
they are willing to pay accordingly. 

owever, I cannot help thinking there is more in this 
matter than appears on the surface. 

The Powerful and Terrible have welded tubes 44 in. in 
diameter, the rows nearest the fire being 2 in. thick, the 
next ,'; in., and upper rows ,' in., and up to the present 
time there has been no trouble. 

In ENGINEERING of June 19 there is an account of an 
accident in the French ironclad Jauréguiberry, where the 
bursting of a welded tube in the Lagrafel-d’ Allest boilers 
caused the death of tix stokers. This accident appears to 
have been due to shortness of water, as the tube referred 
20 was in top row, and other tubes at top of boiler were 

nb. 

A similar accident happened on the Friant at Brest, 
but I think in this case the tube was in lower row of 
Niclausse boiler, i.¢., the row nearest the fire. 

In the Belleville, and Babcock and Wilcox boilers the 
rows of tubes nearest the fire have given trouble, in 
some cases owing to weld opening up, and in these cases 
the tubes have bent seriously. 


The Ohio was wholly or partially fitted with weldless | Els 


tubes, owing to trouble with the welded ones. 





It seems to me that this is a question of circulation, for 
if a boiler of the express type with straight tubes 15 
L.D.G. in thickness does not give trouble, I think that 
if the Belleville tubes were not liable to overheating 
there would be no need to increase the thickness in lower 
rows from ;';in. to Zin. In a cruiser this certainly 
would not be done unless experience shows that it is 
absolutely necessary. 

Anotber question which might be asked is, Why is 
natural a adopted with Belleville boilers ? 

Probably this isa question of consumption of coal; but 
boilers of this type, with tubes slightly inclined to the 
horizontal; do not seem. to be satisfactory if worked at 
high rates of combustion. 

Can a Belleville boiler be said to have any circulation, 
properly so ed, when a non-return valve has to be 
fitted at the bottom of each element to prevent water and 
steam going downwards ? 

There appears to be a geyser action in each element, 
and the lower tubes may be alternately filled with steam 
and water. 

In some cases Serve tubes have been used for the tubes 
nearest the fire, as the ribs help to stiffen the tube and 
prevent bending. 

In conclusion, I cannot help thinking that if the cir- 
culation were efficient, there would be no need to discard 
welded tubes, nor to thicken to such an extent the tubes 
nearest the fire; but matters being as they are, the 
Admiralty appear to have very good reasons for adopting 
weldless tubes. 

I may add that it is only recently that the Board of 
Trade has recognised the existence of such a thing as a 
weldless tube. 

I am, Sir, yours truly, 
EUTRAL, 





LAUNCHES AND TRIAL TRIPS. 
Messrs. ALEX, STEPHEN AND Sons, Linthouse, Glasgow, 
launched on the 24th ult. a two-masted schooner-rigged 
steel screw steamer, built to the order of Messrs. Robert M. 
Sloman and Co., Hamburg, for their trade between that 
ort and New York. She has been constructed under 
ritish and Germanischer Lloyd’s to their highest classes, 
and also conforms with the requirements of German laws 
for emigrant ships, and is of the following dimensions : 
Length between perpendiculars, 390 ft.; breadth, ex- 
treme, 46 ft. ; depth, moulded, 303 ft. The engines have 
cylinders 28 in., 47 in., and 79 in. in diameter respectively, 
and a 51-in. stroke. The vessel is the 18th built by Messrs. 

Stephen for Messrs, Sloman, and was named Pisa. 


Messrs. Workman, Clark, and Co., Limited, Belfast, 
launched, on the 9th inst., a steel twin-screw steamer, built 
to the order of Mr. A. R. Brown, Glasgow, for the Nippon 
Yusen Kaisha of Japan, and named the Kamakura Marii. 
The principal dimensions of the vessel are: Lergth, 
445 ft. ; breadbtb, 49 ft. 5 in. ; depth, moulded, 38 fo. 6 in. ; 
with a gross tonnage of about 5900 tone, built to Lloyd’s 
highest class, and with Board of Trade passenger certifi- 
cate. The propelling power will consist of two sets of 
engines, with cylinders 20 in., 334 in., and 56 in. in 
diameter by 48 in. stroke, with steam supplied from four 
steel boilers at a pressure of 200 Ib. 





The Quail, torpedo-boat destroyer, built by Messrs. 
Laird Brothers, passed successfully her full-power coal 
consumption trial on the Clyde on the 11th inst., with a 
speed on the measured mile of 30.385 knobs, and, for the 
whole three hours, 30.39 knots. The mile runs were made 
during the first hour as follows : 


Steam. Timeon Mile. Speed. 

min. sec, knots. 

1st mile... 210 1 58% 30.38 
Zod ,, 212 1 584 30.38 
rd 4, 209 2 0 30.00 
4th ,, 211 1 58 30 51 
bth ,, 216 1 57 30 77 
ae Ree | 1 554 31 16 

Messrs Welch and Emdin attended the trial on behalf of 


the Admiralty, Devonport Dockyard and Reserve being 
represented by Messrs. Gregory and Bath. Mr. C. J. 
Taylor, the chief engineer of the vessel, was present, and 
the contractors were represented by Mr. R. Ratsey Bevis, 
Jun. During the continuous run seawards the times were 
taken between the Cumbrae and Holy Island lights, a 
distance of 12.9 knots. The distance was covered in 
25 minutes 29 seconds going, and 26 minutes 16 seconds 
returning—a mean speed of 30.26 knots. 

The trial trip of the s.s. Presidente, which has been 
completely rebuilt by the Grangemouth Dockyard Com- 
pany, to the order of Messrs. Frame, Alston, and Co., 
London, for the Government of San Domingo, took place 
in the Firth of Forth on the 11th inst. The Presidente 
has been fitted out as a cruiser, with a battery of four 
broadside quick-firing guns inside barbettes, one bow gun, 
and two stern guns. New triple-expansion engines and 
boiler have been fitted by Messrs. Hutson and Son, Glas- 
gow, and these worked during the trial with perfect 
smoothness, the mean speed maintained being nearly 14 
knots, considerably in excess of that expected. The 
vessel has a coal capacity for over 5000 miles. The Pre- 
sidente is the original vessel of the fleet belonging to the 
Republic of San Domingo, to which have been recently 
added several new fast cruisers. 


The s,s. Italia, built to the order of the Steam Naviga- 
tion Company, Svenska Lloyd, of Gothenburg, was, on 
the 12th inst., successfully launched at the yard of the 
Elsinore Iron Ship Building and Engineering Company, 
inore, Denmark. This steamer is built of steel, to the 
highest class at British Lloyd, and her dimensions are 








234 ft. by 33 ft. 9 in., by 16 ft. 84 in. depth of hold. 
The engines are of the triple-expansion type, with surface 
condenser, indicating 800 horse-power. In the vacant 
berth the keel of a steamer for the Danish Trinity House 
was laid down. 





The s.s. Yearby, another trunk steamer built by Messrs, 
Ropnerand Son, under the patent of Mr. R. Ropner, Jun., 
made her official trial trip on the 12th inst. This steamer, 
full particulars of which have already appeared in these 
columns, left the River Tees, ‘and after the compasses 
were adjusted in the Tees Bay, had a very satisfactory 
run to the Tyne, 


The official eight hours’ natural draught trial of the 
Dido, second-class cruiser, built and engined by the 
London and pg te Shipbuilding and Engineering Com- 
pany, Limited, Glasgow, took place on the 15th inst. 

he engines and boilers worked most satisfactorily 
throughout the trial, and a mean speed of 19 knots was 
registered. The 8000 horse-power which the machinery 
was designed to indicate was also exceeded. 





The torpedo-boat destroyer Thrasher made a successful 
full-power coal consumption trial on the Clyde on the 
15th inst. Thes for the three hours was 30.02 knots, 
This is the fourth 30-knot destroyer for Her Majesty’s 
Navy that Messrs. Laird Brothers have successfully put 
through their full-power consumption trials. 





The Star, the first of the eight torpedo-boat destroyers 
which Messrs. Palmer, of Jarrow, have in hand, was 
taken out last week for the first attempt at the contract 
speed of 30 knots. This was attained, and the vessel was 
run at over 30 knots for two hours. 





J APANESE STEELMAKING.—Mr., Oshima, technical direc- 
tor of proposed steel works in Japan, and four Japanese 
engineers have arrived at San Francisco. The object 
of their trip is to inspect some of the great steel works in 
the United States and Europe, with the view of giving 
orders for plant, costing approximately 400,0002. The 
proposed works are to be built in the coalfields district 
of Southern Japan, and they will have a capacity of 
100,000 tons per annum. 





Tue Water Suppiy or LricesteR.—All anxiety as to 
the water supply of Leicester is now at an end for some 
time tocome. The Thornton reservoir is quite full, the 
supply amounting to 333,000,000 gallons. The Bradgate 
reservoir contains 304,000,000 gallons, © This total exhibits 
a deficiency of 252,000,000 gallons, but the deficiency 
compares with a deficit of 467,000,000 gallons in December, 
1895. There are also 225,470,000 gallons in the new re- 
servoir at Swithland, so that the total supplies now in 
hand are estimated at 862,470,000 gallons. 


SourH-West Lonpon Potytecunic Instirure —The 
first meeting of the nee grenigg nd Society in connection 
with this Institute, which has just been founded for (a) 
the propagation of building, mechanical, and electrical 
science, — to places of interest, was held on Satur- 
day last, December 12, to hear a lecture by Professor 
Schwartz, A.K.C., A.M.I.C.E., A.ILLE.E., on ‘“ Recent 
Developments in Electric Supply Stations,” when Dr. 
Garnett, M.A., of the Technical Education Board, occu- 
pied the chair. In his opening remarks the chairman 
spoke in very high terms of the good that would be done 
by such a society, bringing —— as it does the day 
and evening students, the first being purely students, the 
second, while none the less students (although with less 
facility for rs also practical men, thus throwing the 
light of practical experience, as well as careful study, on 
any problem under iscussion. The lecturer of the evening 
being introduced, a very able lecture, opening up a wide 
field for thought. and for the diecussion which followed, 
was enjoyed, Professor Schwartz dealing more particularly 
with the new supply station at Leyton, which the society 
visit next Saturday, the 19th inst. 





New Sewerace Works, SourHampron.—A Local Go- 
vernment Board wg 54 was held at Southampton on the 
3rd instant by Mr. F. H. Tullock, to consider the appli- 
cation of the corporation for sanction to borrow 48,800/. 
for sewerage and sewage disposal works for the western 
districts, recently added tothe borough, comprising 2000 
acres, with a population of 22,000. Some eighteen months 
since sanction was given for the expenditure of 40,000/. 
upon similar works for the eastern district ; these are now 
actively in course of construction. The sewage of the 
borough at the present time discharges by three outfalls, 
two on the western side of the town and one on the east, 
some considerable distance up the River Itchen. It isnow 
proposed under the present schemes, which have been 
prepared by the ——- engineer, Mr. W. B. G. Bennett, 
to abandon these outfalls and convey the sewage from the 
west by an intercepting sewer across the town, and in 
conjunction with the sewage from the eastern district, to 
discharge the whole volume, after chemical treatment, at 
one point nearer the mouth of the Itchen. Onesection of 
the intercepting sewer being at a great depth will necessi- 
tate tunnelling under a portion of the town. As the 
sewage from a portion of the western districts must be 
lifted into the head of the gravitating sewer, it is proposed 
to utilise the steam from a refuse destructor boiler to be 
erected in the district for driving the engines (this being 
the third cestructor erected in the borough, the power of 
each is used in a similar manner). In conjunction with 
the new arterial drainage an extensive system of storm 
water drains are to be laid, and additional precipitating 
tanks provided for the increased volume of sewage to be 
treated. The borough engineer explained the schemes, to 


' which there was no opposition. 














Dec. 18, 1896.] . 


ENGINEERING. 





781 











—— 


CYCLE-MAKING MACHINERY. 





Fie. 23. 





Fie, 24. Toucker’s CHuck. 





Fic. 22. Tucker’s Opentne Die. 


WE continue from our last issue an account of the 
eycle-making machinery manufactured by the Pratt 
and Whitney Company, of Hartford, Connecticut, and 
shown in operation on the stand of Messrs, Buck and 
Hickman, of Whitechapel, at the National Cycle 
Show recently held at the Crystal Palace. 

In Figs. 15 to 21, on page 772, we illustrate an 
ingenious device known as the Tucker opening die. 
Figs. 15 to 18 show different forms of the die, the 
general principle being the same in each. This die is 
designed for cutting threads, and allowing a very 
quick return or withdrawing motion to be made. To 
this end the die is caused to open and release the 
cutting parts or chasers from the work, so that the 
tool may be drawn back in a straight line, thus not 
having to revolve with a reverse motion to disengage 
it from the work. The saving in time thus secured 
will be apparent, and there is no danger of injuring 
the thread by a quick reversal of the motion. The 
head, body, and shank of the tool are in one piece of 
steel. The shank fits into a hole in the turret. In 
the head the chaser-holders pivot on pins, as 
is best shown in Fig. 17, which shows a die 
with four chasers. Sliding on the body of the 
toolis a taper wedge, which, when thrust forward, 
is pushed under the inner ends of the chaser-holders, 
thus causing them to tilt on their pivots, and so close 
the chasers to the cutting position on the work. Spiral 
springs are provided to press the chasers tightly on to 
the sliding wedge whilst the cutting is progressing. 
The threads being cut, it is required to open the dies 
to disengage them from the work. This is effected by 
means of 8 collar clamped to the rear end of the sliding 
wedge. Attached to the collar is a projecting stop, 
which is best shown at the bottom part of the engrav- 
ing, Fig. 15. As the die is drawn on to the work, 
cutting its thread at the same time, the stop is brought 
into contact with a fixed part of the machine, gene- 
rally the cross-slide, and this naturally thrusts the 
collar back and thus withdraws the wedge, when the 
spiral springs tilt the inner ends of the chaser-holders 
down, and the outer ends rise free of the work. When 
the dies are free the tool is withdrawn by the turret 
sliding back, and the latter then revolves to bring 
other tools up for performing various operations in the 
usual way. It is required, however, to close the 
chasers again ready to operate on the next piece of work 
requiring to be threaded. This closing operation is 
carried out in the following manner. Fixed to the 
turret slide at the back of the turret is a curved piece 
of steel shown in Fig. 19. This acts as a cam so 
arranged that when the stop comes in contact with it 








the sliding annular wedge is pushed forward, thus 
lifting the inner ends of the chaser-holders and tilting 
the outer ends towards each other ready for cutting. 
Fig. 20 is a special stop which can, if required, be 
clamped to any convenient part of the tool, supposing 
the cross-slide not to be available. Fig. 21 shows 
gauges which are used to give the right diameter 
according to the work to be done. The chasers are 
adjustable so as to give a fairly wide range of work 
with the same tool. 

This device was shown in practical work on the 
stand, and acted admirably. 

Fig. 22, on the present page, illustrates Tucker’s 
opening die arranged for threading bicycle forks, the 
illustration showing the chasers in the open position, 
so that the die is ready to be withdrawn. It will be 
seen that the tool is fitted to the tail-stock of a lathe 
or other similar machine by means of a yoke or fork, 
which is clamped to the tail-stock spindle. The arms 
of the yoke have inside stops on the ends. The die slides 
on its shank or stem, one end of which fits into the taper 
hole ia the tail-stock spindle, whilst the other end is 
chamfered to receive the end of the tube to be threaded, 
so as to secure perfect alignment. The dies start work 
when at the back end of the yoke (not forward as 
shown in the illustration), and, of course, having the 
chasers closed. As the chasers cut the thread, 
they and the attached parts are drawn forward 
until the collar on the annular wedge comes in contact 
with the stops on the holding fork. This draws the 
collar and wedge back, allowing the chaser-holders to 
fly open, and the piece to be quickly withdrawn. The 
short rod, or lever, shown is to prevent the mechanism 
from revolving by contact with the lathe bed. 

The machining of crank hangers or bottom brackets 
was an operation shown on Messrs. Buck and Hick- 
man’s stand at the Crystal Palace show. The opera- 
tions were carried out upon a machine manufactured 
by the Pratt and Whitney Company. It is known as 
the ‘‘ First, second, and third operation crank-hanger 
machine,” and is essentially a turret lathe, similar in 
general appearance to the second-operation hub ma- 
chine shown on page 699 ante, but with a double back- 
geared head worked by a friction clutch, being similar 
to that in the first-operation hub machine illustrated 
on the same page. In Fig. 23, on the present page, 
we give an illustration of a.crank hanger, or bottom 
bracket, as we generally call the piece in England. It 
is, in the present case, a steel forging, although we 
are informed the American steelmakers are of opinion 
that good steel castings are ya suitable, and in 
this probably they are right if the castings be good 
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and sound. Brackets made from sheet steel, the parts 
stamped to shape and brazed together, are, however, 
used in this country for the higher-class machines, 
Forgings are also employed with us, whilst malleable 
castings are used for cheap bicycles. We are, how- 
ever, now concerned with machinery operations, and 
not bicycle — The rough forgings or. castings, 
as the case may be, are held by what is known as the 
Tucker revolving chuck, an illustration of which we 

ive in Fig. 24, on the present page. This chuck has 

en designed for holding parts having two or more 
holes to be drilled before removing the piece from the 
chuck, The work is held as illustrated in Fig. 24, 
where a crank bracket is shown in the chuck. It 
will be seen that there are sliding jaws, and these are 
brought together by a right and left threaded screw in 
the base of the chuck, To these jaws rotating discs 
are fitted, and on the back of one an index is cut. 
The discs have attached to them hardened steel faces, 
which are interchangeable, and are formed on the 
holding face according to the contour of the work to 
be operated upon. The chuck, therefore, will take a 
variety of shaped work by means of the changing 
faces. This chuck may be adapted for taking parts 
which are not all exact to shape by means of the con- 
tact surfaces between the face and jaw being formed 
to a given curve. 

The machine was engaged at the time of our visit 
in machining the brackets. The first operation was 
the drilling through the main body of the bracket to 
form the hole through which the crank spindle passes, 
The latter, of course, runs in ball bearings, and the 
crank bracket is formed to take the cups or ball races. 
A twist drill is brought up by the turret slide for this 
purpose, the hole being about 1? in. in diameter and 
28 in. in length. This requires a comparatively slow 
and powerful feed, as there is a good x of stock to 
be removed, and the necessary speed is attained by 
the reducing gear on the back shaft, which is driven 
by cone pulleys direct from the head spindle. A special 
steady rest is used for this drilling operation. The 
rest hinges on the bed of the lathe, and is swung 
down to position, the drill feeding up through a 
hardened steel ground bushing. This drill is similar in 
construction to that used in the first operation hub 
machine (see pages 699 and 732 ante), having oil 
channels in it to the end. It being a large diameter 
drill, the cutting faces are corrugated for breaking 
up the chips, so that they may be washed out more 
easily by oil under pressure. An automatic knock-off 
stops the feed, and a fluted reamer is next brought 
up by the turret to finish to exact size. The next 
tool brought up is a chamfering bit which finishes 
the end. A female thread to e the ball races is 
next cut by a tap fixed on an automatic disengaging 
holder similar to that described in the second opera- 
tion hub machine (see page 733 ante). This finishes 
the one end, and a pin in the chuck, known as the 
index pin, is withdrawn. The gripping parts of the 
chuck, together with the work, are then free to re- 
volve on their axes, and the other side of the bracket is 
presented to the tools for being operated upon. The 
remaining operations are facing the end of the bracket, 
the exact length being obtained by means of a stop, 
which knocks the tool off when it has been fed forward 
far enough, and tapping as before to take the ball 
races. ‘This finishes the first operation, the parts being 
all exactly similar, and thus interchangeable, whilst 
the quality of the work turned out is excellent. 

In the second series of operations on this part the 
bracket is held in the same chuck, but a different pair 
of faces or jaws are used, as the work has to be pre- 
sented to the tools in a different manner. The work 
is held in the chuck by the hole previously made 
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and lugs for taking the frame members are ope- 
rated upon. These require smaller holes, and there 
are two operations on each lug. The first drills 
through and finishes to size, after which a pin cutter 
comes up and sweeps the outside of the lug, the pin 
or pilot fitting the hole already drilled for the purpose 
of holding the revolving cutter and the work steadily 
together. In the third operation the forging is held 
in a special faceplate fixture which is mounted in the 
end of the machine spindle in place of the revolving 
chuck used in the preceding operations. This fixture 
carries a mandril set at 90 deg. to the axle of the 
spindle, and has a plug template which fits into the 
hole in one of the centre lugs which has been finished 
in the second operation. In this way accuracy is 
obtained for the further operations, which do not 
require further description. 

It is hardly necessary to state that in works where a 
sufficient number of bicycles are turned out a separate 
machine would be used for each of the operations, so as 
to avoid changing the holding device. The principle 
followed, however, would be the same, namely, of 
always taking one hole as the guide for the succeeding 
operation. One of these machines will turn out 40 
brackets a day of 10 hours, finished in regard to the 
first operation when using solid steel forgings. If 
castings are used the number would be greater, as the 
holes would be roughly made in the casting, and there 
would consequently be less metal to remove. The 
machine would do both second and third operations on 
40 castings in 10 hours, the first operation requiring 
about equal time to that necessary for the second and 
third operations combined. 

The sprocket wheel of which we give an illustra- 
tion in Fig. 25, on page 781, is finished in a machine 
which we illustrate in Fig. 26, on page 772. The 
sprocket wheel isa steel forging with disc body and rim, 
with the teeth stamped in one. The diameter is 6 in. 
Other forms of sprocket wheel are, of course, used, some 
being built up. The solid wheel wes. however, to be 
popular in the United States. This part gives a good 
example of the method of finishing by broad cuts with 
very solidly held cutters, to which the Pratt and 
Whitney Company have paid special attention, they 
finishing large plate gear wheels and all kinds of 
flanges in the same manner. The sprocket wheel is 
held first on a faceplate fixed by the rim by means 
of four jaws, and the back of the wheel disc or body is 
supported and kept from springing under pressure of 
the cutting tool by means of three spring studs which 
are contained in the fixture by which the work is held. 
These studs are pressed up to the work by springs, 
and having thus taken a bearing, are locked in position 
by a key which actuates suitable mechanism. In this 
way the disc of the wheel which has to be machined 
is well supported, although the forging may be an 
appreciable amount out of true. The circumferen- 
tial jaws are then clamped, and the work is 
ready for the operations. The sprocket requires 
to be finished all over on both sides, includin 
facing the body, rim, and boss, besides boring an 
reaming. The first tool brought up by the turret is a 
starting drill, which commences the hole in the boss, 
A twist drill carries the hole right through, and this 
is finished to exact size by afluted reamer. The turret 
next brings forward a fixture holding two circular 
fixed cutters of the form previously described, and 
these face at once the whole of the body of the wheel, 
from the inside of the rim to the outside of the hub. 
The boss is next faced with a facing cutter, after 
which another pair of facing tools are brought up to 
give the finishing cut to the body of the wheel. 


The one side is thus finished, and the wheel is taken | ¥ 


out and bedded on another fixture, the spring pins 
not being required, as there is a truly machined face to 
go on the fixture or faceplate. A pin fits into the hole 

reviously made for the purpose of insuring accuracy. 
The necessary operations are carried out on the other 
side, the required thickness being obtained by the 
facing tool being thrown out of work by an accurately 
placed stop. The surface cuts are broad, the cutters 
being 1 in. each on the cutting edge, and some 
really remarkable shavings of metal are taken off, 
leaving the work bright and smooth. This success 
is to be attributed to the firm manner in which 
the tools are held, and the solidity with which the 
work is chucked. In the case of the surface cutters, 
for instance, the turret feds the tool-holder up on to 
a hardened block or steady rest fixed to the bed of the 
machine. Naturally it is only by accuracy of work- 
manship in the mre ee itself that such a device can be 
used, or, at any rate, can be made to answer satisfac- 
torily, for the surfaces of the tool-holder and steady rest 
must fit together to do any good, whilst if they overlap 
in the slightest, an accident would result. It is evi- 
dent, therefore, that not only must the two parts fit 
together when in place, but all movements must be in 
right lines, that is to say, the sliding surfaces must be 
accurately finished. 

In the third operation on the sprocket wheel, the 
box tool rest is replaced by a cross-slide rest having 
a screw feed. This contains two circular cutters for 
working the teeth to the required shape. As this 











cuts on the rims, the four holding dogs have naturally 
to be removed, and the wheel is held up to the face- 
plate by a disc which presses against it from the turret 
side, being mounted on a revolving stem fixed in the 
turret. This disc is forced up to the work by the slow 
feed, and the wheel is thus jammed between the face- 
plate and the disc. There are three holes, as shown, in 
the wheel disc, and pins engage in these to keep the 
work from slipping under stress of the cut. After 
this the teeth are formed to true pitch by a sprocket 
milling machine, which will mill two strings or rows 
of wheels at once. 

Our next engraving, Fig. 27, page 772, illustrates 
another machine shown at theexhibition. It is known 
as a Pratt and Whitney No. 3 screw machine, with 
screw cut-off rest, and a fixing clutch and back-geared 
head. It has a wire feed mechanism, automatic feed to 
the turret, automatic oiling apparatus, and will take a 
great variety of tools. After the descriptions already 
— of work done on similar machines, no further 

escription is necessary. 

A wire feed screw machine also shown is worthy of 
mention, as it was a very beautiful little tool. It 
was fitted with automatic stops, hollow mill on 
holder, an adjustable finishing box tool, and Tucker 
opening die, as described in our last article. It was 
engaged in producing long brass screws with knurled 
heads from the solid wire. The head of the screw 
was made by a forming milling cutter on the cross- 
slide. The knurling tool was carried on the back tool- 
post, and when swung back revealed the parting tool. 

In Fig. 28, on page 772, we give an illustration of 
what is known by the makers as a “‘14-in. turret 
head chucking machine.” It will serve to illustrate 
the general design of machine tool by means of which 
many of the operations described in relation to the 
machinery of various cycle parts are carried out. As 
will be seen, it has a turret and slide worked by a 
spider wheel in the usual way, and has also a cross- 
slide rest with tools back and front. The machine is 
fitted with automatic feed, and is shown with Tucker’s 
automatic taper turning tools. 





Bg.cian Ports.—The number of ships which entered 
the ports of Belgium in the first 10 months of this year 
was 6596, as - + with 6065 in the correspondin, 
period of 1895. he number of vessels which clear 
from Belgian ports in the first 10 months of this year was 
6500, as compared with 6001 in the corresponding period 
of 1895. The vessels which entered Belgian ports in the 
first 10 months of this year represented an aggregate 
burden of 6,234,400 tons, as compared with 5,718,951 tons 
in the corresponding period of 1895. The vessels which 
cleared from Belgian ports in the first 10 months of this 
year represented an aggregate burden of 6,248,159 tons, 
as compared with 5,655,037 tons in the corresponding 
period of 1895. 





Our Rats ABRoAD.—There can now be no doubt that 
1896 will prove a decidedly progressive period in the 
annals of our export rail trade. The exports to Novem- 
ber 30 attained the satisfactory aggregate of 532,030 tons, 
as compared with 344,027 tons in the corresponding 
period of 1895, and 314,027 tons in the corresponding 
ye of 1894. The shipments made to Japan in the 

rst eleven months of this year increased to 47,338 tons, 
as compared with 27,270 tons; those to Egypt advanced 
to 14,867 tons, as compared with 10,863 tons; and those 
to Mexico to 17,554 tons, as compared with 5667 tons. 
The Argentine demand for British rails has again been 
heavy this year, having amounted to November 30 to 
70,914 tons, as compared with 12,877 tons. We sent 
South Africa 43,077 tons of rails to November 30 this 
ear, as compared with 10,965 tons in the corresponding 
period of 1895, and 58,424 tons were forwarded to the 
Australasian colonies to November 30, as compared with 
34,095 tons. The great influence which has, however, 
helped up this year’s exports has been the largely in- 
creased demand from British India, the shipments to that 
quarter to November 30 this year having been 226,415 
tons, as compared with 128,154 tons. 





PERSONAL AND TRADE Nores. — Messrs. Holborow, 
Humpidge, and Co., Limited, of Dudbridge Iron Works, 
Stroud, inform us that they intend in future to confine 
themselves to gas engine work, and have disposed of 
their steam engine business to Messrs. Owen, Brazil, and 
Holborow, of the Vulcan Iron Works, Bristol. Mr. H. 
G. Holborow has joined this latter firm to superintend the 
construction of these engines.—Mr. A. T. Cocking, the 
general manager for Messrs. Kynoch and Co., Limited, 
of Birmingham, has resigned his position, but has accepted 
a seat on the board of directors, and will be in special 
charge of the Thames and Arklow factories. Mr. B. 
Dickenson has been appointed manager of the Birming- 
ham works, having formerly been m er to one of the 
works of Messrs. J. Brown and Co. The commercial 
management of the company will be in the hands of Mr. 
Frank Huxham, whilst the new glycerine candle and 
soap works at Witton will be controlled by Mr. S. Pope, 
formerly with the United Alkali Company, Limited.— 
Messrs. Richard Schram and Co. have removed from 
17a, Great George-street, S.W.. to Cannon-street House, 
E.C.—We learn {that Mr. E. Luplin, A.M.1L.C.E., has 
removed to 63, Queen Victoria-street, E.C., where he will 
continue his practice as consulting and inspecting en- 
gineer. 








INDUSTRIAL NOTES. 


THE one industrial event of far-reaching importance 
during the past week was the action of the London and 
North-Western Railway Company, and its ultimate 
conclusion, not unfavourable to the men. We hesi- 
tated to express any opinion upon the matter in the 
‘‘Tndustrial Notes” of last week, because the allega- 
tions of dismissal appeared to be wanting in accuracy, 
but the facts seem to have been pretty much as stated, 
namely, that a number of men were asked what they 
would do in the event of a strike against the company, 
The replies were not, in all cases, such as to give 
satisfaction to the company, and the men who refused 
to pledge themselves against a strike were discharged, 
It seems to be admitted that the company had some 
justification for the supposition that a strike was 
really intended. The inquiries, therefore, were in. 
tended to anticipate action on the part of the men. It 
was a very clumsy proceeding from the first, and one, 
it is hoped, that will not be imitated. A railway 
strike is a serious thing. We sometimes hear of very 
disastrous railway strikes in America, and railway 
companies do well to be on the alert. But the London 
and North-Western Company have too good a reputa- 
tion as employers to fear that any action on the part 
of their men will very wild or very foolish. It seems 
that the bone of contention was chiefly ‘‘ outside 
interference,” the company refusing to deal with 
‘‘third parties.” It is too late in the day now to talk 
of ‘‘third parties.” The men’s union is but the 
mouthpiece of the men, and the officials are the repre- 
sentatives, just as much, or almost as much, as the 
officials of the company are the representatives of the 
directors. Great mischief has occurred by reason of 
this objection to deal with unions, an objection which 
has broken down wherever the employers have come 
into direct contact with the men’s chosen represen- 
tatives. 

The ending of the dispute was quite as surprising as 
its origin, but it was far more satisfactory. Protests were 
promptly made against the dismissal of the men, anda 
good deal of feeling was evoked. Then Mr. Ritchie, 
President of the Board of Trade, presumably acting 
under the powers conferred by the Conciliation Act of 
last session, addressed himeelf to the general manager 
of the London and North-Western Company with re- 
spect to the dismissal of the men, and the state of 
things which had been engendered thereby. Within 
two or three days thereafter a meeting of the directors 
was held, when a mild confession of a mistake having 
been made was agreed to. Further communications 
passed between Mr. Ritchie, Mr. Harrison, of the 
company, and Mr. Harford, of the union, when, at a 
kind of informal conference, the whole matter was 
settled. After the terms had been agreed to, and assent 
given thereto by the chairman of the company, letters 
were sent by the Board of Trade to Mr. Harrison, the 

eneral manager of the London and North-Western 

ailway Company, on the one hand, and to Mr. Har- 
ford, general secretary of the Amalgamated Society of 
Railway Servants, on the other, by which matters 
were brought to an issue. The two important points 
conceded were these : (1) The dismissed men were to 
be reinstated ; and (2) The company directly recognises 
the officer of the union as the intermediary in negotia- 
tions of this character. Further matters, relating to 
the claims of the men, are to be dealt with by direct 
interviews between the men employed, in their several 
grades, and the representatives or officials of the com- 
pany. It is, perhaps, very fortunate that this dispute 
has arisen in the way it did, because the final settle- 
ment thereof will facilitate other negotiations, and 
probably avert what might have developed into a 
strike at some future time. The Board of Trade 
exercises a powerful influence with the railway com- 
panies ; all, or nearly all, the legislation affecting 
them is centred in the Board of Trade, and the same 
Board puts into operation the Conciliation (Labour 
Disputes) Act. It will thus become the umpire in all 
matters pertaining to safety and the well-being of the 
employés, and, at the same time, will look after the 
convenience of the general public. The issue is most 
satisfactory, both as regards the present and the future. 





The total number of members of the Amalgamated 
Society of Engineers has now reached 86,691, and is 
thus bidding fair to march onward until the long- 
wished-for total is reached of 100,000 members. In 
the event of that total being reached, the chances 


E, | are that the society will be less aggressive than 4 


small fussy union, existing for fighting purposes only. 
The total number on the funds was 6932, of whom 
2040 were on donation benefit, 1982 on the sick 
list, and 2910 on superannuation allowance. This 
shows a further decrease of unemployed, though 
the decrease is small. The proportion out of work 
from all causes has fallen to 2.3 per cent. of the aggre- 
gate, which is not large for the time of year. At the 

resent time there is comparative peace within the 

rders of the union, only three places being men- 
tioned where members are advised to keep away, one 
of which is in America, one in Scotland, and one 10 
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England. The society has before it the question of 
assistance to other trades, including grants to the 
Lace-Makers, the dockers at Hamburg, a case under 
the Employers’ Liability Act, and the slate quarry 
men in Wales. The council ask for a 3d. levy, to 
apportion as circumstances may require. Already the 
levies fixed amount to 3s. 6d. for the coming year. 
The advance of wages movement has been very suc- 
cessful in most cases : at Wakefield, 2s., in two instal- 
ments; at Preston, 2s. ner week all round ; Newport, 
2s., in two instalments next year—ls. on January 15 
and ls. on March 18; Northwich, 2s., in two instal- 
ments; at Johnstone, 2s. for those below 32s., and ls. 
to all above 32s. At Belfast and on the Clyde nego 
tiations had not concluded at the date of the report. 
At Kilmarnock there is a strike for 2s. per week ad- 
vance. At Dowlais, Shipley, and Keighley the men 
are still out, and at Colne some men are out for 2s. per 
week advance. At Horwich the Lancashire and 
Yorkshire Railway Company have granted 2s. per 
week advance. The conclusion of the dispute at Hull 
is reported. With the new year the Engineers’ 
monthly report will be enlarged and expanded in its 
character by the inclusion of literary matter of general 
interest. With a circulation of nearly 90,000, such a 
monthly journal ought to pay its way by a slight 
charge of 1d. per member. The advent of the new 
report will be watched for with interest by all con- 
cerned, 





The December report of the Ironfounders is again 
very encouraging. There is a decrease under each 
head of the unemployed ; on donation of 17, on travel 
two, and on dispute of 243; total decrease 262. The 
total number of members was 16,149; of these 465 
were on donation, 436 on the sick list, 765 on super- 
annuation allowance, 86 on travel, and 48 on dispute ; 
total 1800, whereas last month the total was 2034. 
The net decrease was 234; there was an increase 
of 27 on the sick list and of one on the superannua- 
tion list. Only one dispute is now reported, at 
Todmorden, against piecework. Advances of wages 
are reported of 2s. per week at Leigh, and at 
Liverpool the employers have agreed to 53 hours 
per week without a struggle. he state of trade 
report is more satisfactory than ever. Out of 122 
places reported upon, only one, with 48 members, 
came within the description of from very slack to very 
bad. Last month there were two such places, with 257 
members. In121] places, with an aggregate of 16,081 
members, the state of trade was from very good to 
dull. The total cost of all benefits was 595/. 13s. 6d., 
or 83d, per member, per week, so that the surplus keeps 
piling up the total balance in hand, which now reaches 
45,9427. 7s. 6d., being an increase of close upon 
20,000/. in the course of a year. The question of the 
investment of the surplus funds is causing some little 
friction at present between the council and the three 
general office trustees. The former wanted to with- 
draw the whole from a private bank giving only very 
trifling interest, and to deposit it with the Post Office 
Savings Bank, where the interest is larger. The 
trustees refused to sign the transfer, on the ground 
that they were not consulted. The dispute is not one 
of much moment, except that the opponents of such 
investments in the House of Commons may be able to 
point to such a case as one not intended to be met by 
the Government savings banks, which were only in- 
tended for the thrifty poor and for bond-fide friendly 
societies. This has been growing into a matter of 
some importance for some time, the feeling being that 
a trade union is not like a friendly society in this re- 
spect, that the former might need to suddenly with- 
draw its deposits in case of a great strike, whereas 
the friendly society would not be placed in such 
a position, because only a small proportion would be 
sick at the same time. 





The condition of the engineering industries through- 
out Lancashire continues to be very satisfactory as re- 
gards employment especially. While the general con- 
dition of the engineers is that 2.3 per cent. are out of 
work, in the large district represented by Manchester 
and Salford only about 1 per cent. is out of work. In 
the Steam Engine Makers’ Society only about 2 per 
cent, are out of work ; in fact, the lists of unemployed 
are reduced almost to a minimum. It is seldom that 
the number of unemployed sinks to 1 per cent. at the 
best of times, and especially at this season of the 
year. Thereis no slackening off in any branch, except, 
perhaps, in the loom-making branch, or sections of 
that branch. All the chief departments, such as 
machine tool makers, locomotive builders, stationary 
_ makers, boilermakers, ironfounders, &c., are 
full of work, with no indication whatever of any falling 
off. The wages movement is making satisfactory 
progress from the workmen’s point of view, that is to 
Say, concessions are made in most cases. At Newton- 
le-Willows the matter was not settled without a strike, 
nor was the strike ended at the close of last week. In 
the 25 branches of the Amalgamated Society in the 
Manchester and Salford district, having over 6250 
member, only 91 members of all grades were out of 





work, the major portion of these being fitters and 
turners. Of course at such times as these the duration 
of idleness is usually very short, whereas in slack 
times it is prolonged. Other than the dispute at 
Newton-le-Willows, no serious stoppage of work 
through labour disputes is pending. In the iron trade 
there is comparative quietude, as buyers are mostly 
well covered for present requirements, and probably 
many prefer to wait to see what the new year will 
brivg forth before they give any further orders. But 
the makers are so heavily sold that they are quite as 
indifferent as to booking orders at this season of the 
year. Inthe finished iron trade a very firm tone is 
maintained at the level of the recent advance. In 
the steel trade not only is the firm tone well main- 
tained, but there is an upward tendency in some cases. 
Nut and bolt makers continue to be extremely busy, 
and there is a hardening of prices in most instances. 
Altogether the condition of the trades and of the 
markets is very encouraging, and the early part of 
next year bids fair to be active and busy. 





The satisfactory condition of the iron and steel 
trades in all the numerous branches in Wolverhampton 
and the South Staffordshire districts generally is well 
maintained. There is activity throughout the whole 
of the iron and steel making districts; the makers 
have well-filled order-books, and there is general firm- 
ness as regards prices all round. Further well-filled 
lines have been received for most classes of rolled iron 
and steel from the Cape, the Australian colonies, and 
from South America. The slight check mentioned last 
week, following the announcement of an advance in the 
prices of ordinary marked bars, appears to have given 
place to a desire on the partof consumers and merchants 
to place their orders for next year’s supplies before 
any further advance is announced. ‘This indicates the 
continued upward tendency in respect of both crude 
and finished material of nearly all, if not quite all, 
classes of iron and steel. The most encouraging feature 
is that an accession of new business goes on either in 
spite of the advances, or on the supposition that 
further advances are in contemplation, being inevit- 
able. In all the engineering and cognate industries 
there is a continuation of the recently mentioned 
activity in nearly all cases. Out of 380 members in 
the Engineers’ Society in Wolverhampton, only five are 
unemployed, and these would appear to be idle only 
temporarily. The ironfounders have not a single man 
out of work. 





In the Birmingham district the approaching holidays 
have begun to exercise their influence by restricting 
business in the iron and steel trades to the narrowest 
dimensions of present requirements. Otherwise there 
is no indication of slackening off in any direction. All 
the chief iron and steel manufacturing industries are 
busy, full of work generally. In the engineers’ union, 
out of 1371 members only five were unemployed, and 
in the ironfounders only four out of 236 members. 





The report of the Amalgamated Carpenters and 
Joiners for December states that the total membership 
is now 48,777, of whom 490 are on unemployed benefit, 
1009 on the sick list, and 634 on superannuation allow- 
ance. The total out of work is small for the time of 
year. Allthetrade disputesarising out of the advance of 
wages movements in the present year have terminated, 
except at one place, Chorley, where the men are still 
out on strike. But steps are already being taken or 
are about to be taken for the next year, 1897, on the 
supposition that the state of trade will warrant action. 
Notices for better conditions have been sanctioned by 
the society to be given in 22 instances, representing as 
many places, all of which notices will terminate next 
spring. The recent successes include advances at 
Cork, Winsford, Northwich, and one or two concessions 
elsewhere. The strike at Brussels was so favoured 
by the amalgamated society that a levy was voted by 
the large majority of 14,338; but before the money 
was ccllaind and sent the council had an important 
communication from the Belgian union to the effect 
that the money so subscribed would be used to carry 
on the co-operative movement which originated with 
the strike, the object being to give employment to the 
men out on strike. Then this singular difficulty arose : 
The money was intended to be used as ‘‘ strike Poy” 
and not as capital for co-operative enterprise. The 
money is, therefore, withheld pending instructions 
from the branches, 





The reports as to the Hamburg strike are very 
conflicting just now, but there is a gloomy foreboding 
of collapse among those most in sympathy with the 
men, Locally the papers favourable to the men re- 
port work is at a standstill, and that the ranks of 
labour are unbroken. But other reports, and those 
from well-informed quarters, state that work is bein 
resumed on all the principal quays, and that ere the 
close of last week some 2000 men were at work. The 
opinion is gaining ground that the strike will col- 
lapse; some think that it is already practically over, 
Some very curious allegations seem to be made in the 
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German papers with regard to the strike. It is 
alleged, for example, that it is promoted by English 
shipowners and other capitalists in order to destroy 
the Hamburg trade. Even the British Government has 
been accused of finding the means. This is absurd, 
and those who, if the strike had been successful, would 
ee the merit, must bear the blame if it be 
a failure. 


The cab strike over what is called the privileged 
cab system seems practically to have ended in so far as 
London is concerned, but it is reported that the strike 
will be carried on against the London and North- 
Western Railway Company at various stations, against 
the Great Western at several towns, and at Manches- 
ter, Birmingham, and oe generally. But the 
scheme rips ste by the Home Secretary seems to 
have been adopted, if not heartily, at least as a mode 
of ending the dispute. A ticket system is to be 
enforced on payment of a small sum. The system 
seems complicated upon paper, but in practice it may 
work out all right. ‘he railway companies reserve to 
themselves full control over their stations, 


It appears that a further step in federation, or rather, 
perhaps, in actual amalgamation, has been taken, and 
it isone that will have important bearings upon a very 
large industry in this country. It is a federation of 
the textile operatives, consisting of the Amalgamated 
Associations of Weavers, Winders, Reelers, Warpers, 
Overlookers, Beamers, Twisters, Drawers, Dressers, 
Slashers, and Warehousemen of the Northern Coun- 
ties. At present, at least, it is confined to the cotton 
industries, though, perhaps, the woollen trades may 
follow suit after a time. It is not a federation of new 
societies or of old and weak unions, but mainly of 
firmly established bodies which have a fairly good 
record in their several departments. It is possible, 
nay even probable, that this extensive federation will 
have a good effect from the point of view of concilia- 
tion. For a long time the joint committee of employers 
and operatives have been settling the major portion of 
their differences without a strike. Rut in these dis- 
putes one branch hangs, as it were, upon another, and 
ne * wanted is that a settlement shall be effective 

or all. 





The Yorkshire Miners’ Association have decided to 
support the men and boys, to the number of about 
1200, employed at the Wharncliffe Silkstone Col- 
liery, who brought out their tools by reason of the 
discharge of 212 men at the East Parkgate seam, 
which was closed by the owners. The men allege that 
the action of the owners was for the purpose of throw- 
ing the men on the funds of the association, and thus 
hampering its operations. The management of the 
colliery, however, assert that the seam cannot be pro- 
fitably worked. In any case here are 1200 persons on 
strike, at a cost of about 10007. per week, on the ve 
doubtful plea of a wrong motive for closing a seam diffi- 
cult to work. 

In the Scottish districts the Midlothian men returned 
to work, at the suggestion of the district federation, 
pending the result of a conference between the owners 
and the men, as arranged. The Fifeshire miners, to 
the number of about 11,200, have declared in favour of 
a strike if assured of proper financial support. The 
matter will be discussed by the British federation 
before any step is taken as to lodging notices. The 
men ask for an advance of 6d. per day, which demand 
the coalowners have on two occasions refused. 





A very important arrangement has been mutually 
arrived at, by which a strike of some magnitude has 
been averted. Some time ago the boilermakers and 
iron ship builders on the Tyne, the Tees, and the Wear 
applied for an advance in wages. Negotiations were 
carried on for some time, and last week terms were 
mutually agreed upon for an advance of 1s. per week 
in time wages, and of 5 per cent. in piece wages, to 
come into force on February 17 next. There is an 
understanding that no further alteration shall be made 
for six months from that date. Thus, by waiting a 
little time, the costs and losses of a strike have been 
prevented, simply by postponing the date at which the 
advance shall be given. Both parties deserve commen- 
dation for the way in which the question has been 
dealt with, and disposed of peaceably. 





LOUISVILLE AND NASHVILLE RAILROAD.—The length of 
line in operation upon this system in the financi 
ending June 30, 1896, was 2965 miles, as compared with 
2956 miles in 1894-5, 2956 miles in 1893-4, and 2948 miles in 
1892.3, The number of locomotives owned by the com- 
pany in 1895-6 was 544, as compared with 540 in 1894-5, 
563 in 1893-4, and 548 in 1892-3. The number of passen 
cars owned in 1895-6 was 438, as compared with 435, 480, 
and 450 respectively. The number of freight, &c., cars 
owned in 1895-6 was 20,313, as compared with 19,669, 
ively. The net earnings in 
1895-6 were 6,885,505 dols., as compared with 6,998,221 
dols. in 1894-5, 7,110,552 dols. in 1893-4, and 8,020,996 
dols, in 1892-3. The ratio of the working expenses in 
1895-6 stood at 66.23 per cent., as compared with 63,69 
per cent., 62.53 per cent., and 64.20 per cent, respectively, 
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THE PIFTIN ROTARY PUMP. 

WE illustrate on this page a form of rotary pump 
now being introduced by Messrs. H. Morris and 
Bastert, of 211, Upper Thames-street, E.C., which 
appears to embody several novel features. In the 
first place, only one of the two rotating pieces does any 
work, the other being totally unloaded, and merely 
serving to prevent leakage. Further, tightness is 
secured without actual contact between the two re- 
volvers, there being, in fact, a clearance between 
them of as much as gin. In each case the actual 
joint is between the revolver and some fixed part of 
the casing, an arrangement which permits of the use 
of large surfaces of contact, which in turn simplifies 
the prevention of leakage. A longitudinal section 
through the pump is shown in Fig. 1, whilst cross- 
sections showing two different positions of the re- 
volvers are shown in Figs. 2and 3. The lower revolver, 
it will be seen, is driven from the upper by means of 
gearing, but as the latter has only to transmit power 
sufficient to overcome frictional resistances, it is sub- 
ject to but little wear. The working revolver is 
the upper one, which, as will be seen from Figs. 2 
and 3, carries three pistons, mounted on a central 
disc, and bearing at their inner surfaces against a fixed 
‘sleeve, and at their outer surfaces against the inner cy- 
lindrical wall of the pump casing. The lower revolver 
carries four arms, of which the outer surfaces form 
portions of a single cylinder, and as these are the only 
portions requiring machining, they can be simply and 
cheaply prepared. This outer cylindrical surface, 
as shown in Fig. 2, fits into a crescent-shaped gap cut 
in the sleeve surrounding the spindle of the upper re- 
volver. This sleeve is shown separately in Fig. 4. The 
fluid under pressure can only leak back past the two 
upper pistons or through this joint, which, as will 
be seen, has ample width. Leakage past the edge of 
the central disc of the upper revolver is prevented by 
the horseshoe-shaped piece shown in Fig. 5, which can 
be seen in place in Fig. 2. The pressure on the lower 
revolver is balanced by the cross-pipes shown dotted 
in Figs. 2 and 3, from which it will be seen that 
opposite segments are always subjected to the same 
pressure. The makers state that bits of wood and 
pebbles can easily pass through the pump, and that 
for lifts up to 250 ft. it gives remarkable efficiency. 





STEAM BOILER LEGISLATION. 

AN important conference was held on Friday, Novem- 
ber 27, in the Board-room of the Manchester Steam 
Users’ Association, 9, Mount-street, Manchester, to dis- 
cuss the Boiler Inspection and Registration Bill which is 
to be reintroduced next session of Parliament by Sir 
William Houldsworth, M.P. Mr. Adam Dugdale, Black- 
burn, President of the Association, was in the chair, and 
there were present Sir William Houldsworth, M.P. for 
Manchester (N. aly Mr. H. Whiteley, M.P. for Ashton- 
under-Lyne; Mr. Rutherford, M.P. for Darwen; Mr. 
Knight, of the Parliamentary Committee of the Trades 
Union Congressand wry | of the Boilermakers’and Iron 
Ship Builders’ Executive Council, Newcastle-on-Tyne ; 
Mr. Harris, of the National Constitutional Workmen’s 
League, Newcastle-on- Tyne; and also the following 
members of the Executive Committee of the Manchester 
Steam Users’ Association : Mr. Charles Heaton, Bolton; 
Mr. Henry Harrison, Blackburn ; Colonel Peacock, C.E., 
Gorton; and Mr. Thomas Parkinson, Manchester, 
Several other members of Parliament and steam users 
were invited, but had written in reply stating that they 
were unable to be present owing to prior engagements, 
Tel ms regretting inability to attend were read from 
Mr. W. H. Holland, President of the Manchester Cham- 
ber of Commerce, and Sir William H. Bailey. Mr. 
Harold Lee, of the firm of Messrs. Tootal Broadhurst, 
Lee and Company, Limited, large steam users in Bolton 
and Manchester, wrote as follows : 

**Asasteam user I most thoroughly sympathise with 
the provisions of the Bi!l for the prevention of 9 vomyees 
and the danger to life involved by them. I have no 
sympathy with the view that legislation of this kind will 
in any way interfere with trade and its development. I 
have long held the race that the thorough inspection 
and certification of boilers should be made compulsory. 
The proposed Boiler Inspection and Registration Bill 
does not in ef way dictate in the choice of the inspector, 
but leaves each steam user free to employ any competent 
authority he prefers. I can see no reason why pf one 
who is genuinely disposed towards the public good should 
object to such a measure being placed on the statute- 
book ” 


The Chairman, in opening the proceedings, said that 
the Association was founded ia 1854, and as Sir William 
Houldsworth’s father was the first president, it was parti- 
cularly pleasing to the committee to see that Sir William 
still continued to take an interest in the object they had 
in view. The Association was anxious that what might 
be termed ‘panic legislation” with regard to steam 
boilers should be avoided. It did not want, after the 
occurrence of some serious calamity, a Bill to be rushed 
through the House, based more on sentiment than on 
real utility, but the desire was simply to continue the 
work that the committee’s predecessors in office began. It 
had been amply demonstrated during the 40 years that 
the Association had been in o' tion, that boiler explo- 
sions were not accidents, but that they might practically 
be put an end to by thorough inspection. 

"he Chairman added that in connection with the apolo- 
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gies for non-attendance already referred to, Mr. Hornby, 
the senior member for Blackburn, was sorry he could not 
be present, and that his sympathies were with the Asso- 
ciation in its endeavour to secure the passing of the Boiler 
oy and Registration Bill. 

r. Lavington E, Fletcher, chief engineer, in a brief 
statement referred to the fact that the Manchester Steam 
Users’ Association was not a commercial company. It 
had no proprietary and paid no dividends. It was founded 
in the year 1854 by Sir William Fairbairn, Sir Thomas 
Bazley, Sir Joseph Whitworth, Mr. Henry Houldsworth, 
and other philanthropic gentlemen, for the purpose of 
preventing explosions and the loss of life entailed thereby. 

In 1882 the late Mr. Hugh Mason, M.P., then Presi- 
dent of the Association, carried the Boiler Explosions 
Act through Parliament. That Act had been in vigorous 
operation ever since, and had done good service. Under 
its provisions there had been held, up to June 30, 1896, 


reports on which had been duly printed and published. 
The working of the Act showed that further legislation 
was necessary. In spite of the inquiries and the publica- 
tion of reports, and also in spite of the imposition of 

nalties, explosions still continued with their attendant 
oss of life, and up to June 30, 1896, as many as 402 lives 
had been sacrificed since the passing of the Act, giving an 
average of 29 per annum. Of these 402 lives, as many as 
269, equal to 67 per cent., might have been saved by 
competent inspection, so that, in round numbers, out of 
every three lives lost two might have been saved. 

The inquiries under the Act established some important 
conclusions : 

1, That boiler explosions were not accidental, but that 
they arose in the ¢ majority of cases from defects in 
the boilers, some being worked on till completely worn 
out and wasted away till no thicker than an old sixpence. 
2. That competent periodical inspection would detect 
the defects in the boilers, and thus, by giving timely 
warning, prevent the explosions. 

3. That many boiler-owners neglected the simple pre- 
caution of inspection, although the Commissioners stated 
that they had ‘‘ called attention in their judgments to its 
importance ad nauseam.” 

4. That the neglect shown by boiler-owners was in many 
cases due to ignorance; in other cases warnings were 
disregarded, and boilers were continued in work when 
known to be in a dangerous condition ; while in others, 
again, the owners appeared mainly desirous of protecting 
themselves, in the event of explosion, against pecuniary 
loss by insurance, and did not afford the insurance com- 
panies opportunities for examining the boilers, although 
repeated application might be made for such oppor- 
tunities. 

In support of these views, numerous illustrations were 
given in a statement of ‘Facts, Figures, and Argu- 
ments” recently issued by the Association, and a copy of 





which had been forwarded to every member of the House 





957 inquiries, and of these 164 were formal investigations, | 84 








The present condition of things was most unsatisfactory. 
The insurance of a boiler without complete inspection 
could not conduce to the prevention of explosions, No 
boiler-owner should be allowed to protect his purse by 
insurance before he had protected the lives of his work- 
people by inspection. The principle should be: No in- 
spection, no insurance, and noone should be required to 
stand before a boiler to fire it unless it had been examined 
and found safe and trustworthy. i 

The Boiler Inspection and Registration Bill provided 
that every boiler should be periodically examined and 
certificated as safe. It rendered it illegal to work a boiler 
without a certificate of safety. But in order to prevent 
all officialism, it left the boiler-owner free to select any 
inspector he thought proper to make the examination and 
grant the certificate, provided that the owner, after making 
careful investigation, had satisfied himself that the in- 
spector was fit and competent to perform that duty. Safe- 
ards were introduced to secure the competency of the 
inspector and the efficiency of the examinations. The Bill 
would not harass steam users: it would not interfere with 
the careful who already had their boilers inspected, but 
only with the careless who neglected inspection at the 
risk of the lives of their workpeople. The Boiler Explo- 
sions Act would work in conjunction with the Boiler 
Inspection and Registration Act, and be an effective 
check, Any laxity on the part either of the inspector or 
boiler-owner would, in the event of an explosion, be in- 
vestigated by the Board of Trade, and the penalties 
imposed on the defaulter, together, with the publicity 
given to the transaction in the published reports, would 
doubtless shortly prevent a repetition of such laxity. The 
Bill was framed rather on the side of freedom in the first 
instance, since objection might be raised if it were too 
drastic, but any difficulty that migbt arise in the first 
instance would soon correct itself in actual working. 

It was sometimes urged that boiler explosions did not 
kill persons enough to make legislation necessary. he 
Association, however, believed in the eanctity of human 
life, and although it might be quite true that more per- 
sons were killed by mine explosions, by shipwreck, and 
by being run over in the crowded streets of London, yet 
inasmuch as the lives lost by boiler explosions could be 
readily saved by competent inspection, it was a duty to 
save them. In a memorandum prepared some time since 
by the late Mr. Thomas Gray, assistant secretary to the 
Board of Trade, Marine Department, the following pas- 
sage occurred : . . 
‘In May, 1886, two shops facing a public street in 
London were brought to the ground in_ consequence 
of the bursting of a Cornish boiler. Upwards of 
dozen persons were buried in the ruins, whilst two 
others passing along the street were injured by the falling 
walls. The explosion was due to defective condition, the 
plates being wasted away by external corrosion. I might 
multiply such instances, but the story is nearly always 
the same. Carelessness and neglect, gross ignorance 
and foolhardiness again and again cause this serious los* 
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of life. I cannot call such occurrences ‘ accidents’ in any 
sense of the word. Nearly every one is preventible, and 
the very great majority could easily have been prevented 
had the steam user but called to his assistance the advice 
of a competent inspector and acted on it when given. J 
am quite aware that the loss of life in many other callings 
is heavier than in connection with the using and manage- 
ment of boilers, but I know of no occupation in which the 
loss of life that does cccur is 89 distinctly, and by common 
consent, preventible.” 

The statements thus made some years ago by Mr. Gray, 
applied equally to the present day, and it was with the 
view of putting an end to these preventible disasters, and 
of saving the lives now needlessly sacrificed, that the 
Boiler Inspection and Registration Bill was promoted. 

Sir W. H. Houldsworth, M.P., said that the basis of 
the Bill was the assumption that it was desirable to reduce 
the number of boiler explosions and the loss of life and 
property caused thereby. That, it seemed to him, was a 
self-evident proposition, which no one would dispute. 
But it was ur; in some quarters that this object was 
not so desirable as to justify the introduction of a Bill to 
secure the enforcement of inspection. He had, however, 
never heard what was the minimum number of persons 
that it was necessary to kill before Parliament was asked 
to save them from being killed. The principle involved 
in this objection was not one on which Parliament had 
hitherto acted. Parliament had not been guided solely 
or mainly by the loss of life or damage to property that 
took place, but had deliberately laid down in various 
enactments the principle that where life could be pro- 
tected in our various industrial occupations it was de- 
sirable that the Legislature should step in and _ 
reasonable security to the workpeople employed. That 
being the case, it seemed to him that, independently of 
figures, it was an extraordinary thing that while we had 
a system of inspection to guard the lives and even the 
comfort of those engaged in many departments of indus- 
trial work, there should be an attempt to keep from 
inspection steam boilers, which were an important 
department of that work. Why should people be pro- 
tected in every other department save in that? Machinery 
was fenced in, but the boilers, it appeared to be 
thought, needed no attention, although it was not too 
much to say that of all the dangerous machines in our 
factories and workshops, certainly the boilers were the 
most dangerous, for they created the test amount of 
devastation when an explosion took p He was not, 
therefore, disposed to attach too much importance to 
figures merely. But he might mention that from the 
Board of Trade returns for the last 14 years, viz., from 
the date of the passing of the Boiler Explosions Act, 
1882, up to June 30, 1896, it appeared that during that 
period there had been as many as 402 persons killed and 
854 others injured, making a total of 1256. Thus there 
was an average of 29 persons killed and 61 others injured 
perannum. That being so, if the public could be con- 
vinced that the number of boiler explosions, and the 
number of persons killed and injured thereby, ought to 
be reduced, then the whole question was, how could this 
be done ? 

There was ample evidence from the Board of Trade re- 
ports that the greater number of explosions which were 
annually investigated could be prevented, and that the 
term ‘‘inevitable accident” was entirely inapplicable to 
such occurrences. Out of the 402 lives lost duricg the past 
14 years, 269, or 67 per cent., wou!d have been saved had 
the boilers been under a system of competent periodical 
inepection, and had it been rendered illegal to work any 
boiler that was nob certificated as safe. There was thus 
conclusive evidence as to the existence of a remedy, and 
the question was how to apply it generally so as to pre- 
vent these calamities. 

The Boiler Inspection and Registration Bill had been 
made as simple as possible, and with a view to avoid 
harassing the steam user. If people submitted, as was 
the case, to inspection in other departments of industry, 
they could not fairly object to a Bill which was framed 
with a view to giving them the least possible trouble and 
inconvenience. It was a primary duty to see that the 
lives of those who worked in and near the boiler house, 
as well as those of the people who lived in the neigh- 
bourhood, were protected. We were told that we already 
had very good —— by the various boiler insur- 
ance companies, € was not going to say a word against 
those companies, for they served a good purpose, but in 
this connection there was a point raised which could not 
be ignored, and that was, that it was purely a question of 
business with them, and that there might be cases in 

_ which, though ar would hesitate to give a certificate of 
safety, they would accept an insurance on the boiler, on 
the general principle of average. Thus the boiler would 
not be accepted as safe, but as an ordinary risk. The 
Bill, he thought, would be of great benefit t> the insur- 
ance companies, and he was surprised that some of them 
were not able to see it in that light, for it would, doubt- 
less, bring a great deal of grist to their mill. He had 
Pleasure, however, in announcing that he had been 
assured that morning by the h of the largest boiler 
Insurance company in Manchester, that they would 
heartily support the Bill and give any assistance in order 
to carry it into law. With regard to the other companies, 
if they considered the matter even from the point of view 
of pecuniary benefit, he thought they would find that 
their interests lay in the direction of supporting the Bill. 
One of the great difficulties the insurance companies had 
to face was the obtaining of due facilities from steam users 
for the proper na Sipe of their boilers. Some firms 
not only hesitated but refused to lay off their boilers in 
order to give an opportunity for thorough inspection, and 
he (Sir William) was afraid that in consequence the 
system adopted by the insurance companies of insuring 
boilers without efficient examination was, perhaps, doing 








some harm, because it might tend to make the boiler- 
owner feel that he was insured, and therefore all right, 
and that if anything went wrong he could fall back on 
the insurance company. In this respect the insurance 
companies would gain by the Bill, as it would enable 
them to get opportunities for inspection which they had 
not at present. Then, again, there was the question of 
the failure on the part of boiler-owners to give attention 
to complaints and recommendations made in the reports 
of the insurance companies. If the Bill passed, and the 
insurance companies declined to give a certificate of 
safety, which he believed in many cases they would, an 
offence would be commiivted if the boiler were continued 
in work, and the reports would ultimately have to be at- 
tended to in some form or other. The promoters of the 
Bill wished to get every boiler thoroughly inspected once 
a year. The way to secure that end was to make it a 
statutory offence to work any boiler unless it had received 
a certificate of safety for the year, and that meant inspec- 
tion. 

It was said that the Bill did not guarantee that the in- 
spection in every case would be by a competent person, 
but Sir William believed that a very large majority of 
boiler-owners would, if the Bill came into law, endeavour 
in a bond-fide manner to carry out its provisions and get 
the inspections made by bond-fide inspectors, competent 
for the duty. The moral effect of that throvghout the 
country would be very considerable, and if bogus certifi- 
cates should be introduced, the Bill contained provisions 
which would very soon es a stop to anything of the 
kind. It had been desired to make the provisions of the 
Bill as easy and convenient as possible, and the pro- 
moters believed that a good and practical effect could be 
obtained without harassing boiler-owners. The Board of 
Trade would certainly resist any attempt to make them 
become boiler inspectors, or for them to appoint in- 
spectors, and the supporters of the Bill did not want to 
take the responsibility off the boiler-owners. Boiler- 
owners had the responsibility at ——, and it was 
desirable they should retain it, and therefore the Bill con- 
tained a provision that they should choose the inspector, 
and be responsible for his ccmpetency, and for the validity 
of his certificate. In that way the endeavour had been 
made to — the Bill being inconvenient and burden- 
some to boiler-owners, and at the same time to secure 
practically, if not theoretically, the competency of the 
inspector. 

In conclusion, Sir William said that he was personally 
obliged to the Association for convening the conference, 
and thus giving him the opportunity of coming in contact 
with leaders of public opinion who were interested in the 
question, and he hoped that the conference would accom- 
plish the object it had in view. He wished specially to 
ascertain the amount of support that the Bill would be 
likely to obtain, because the — of a private member 
when introducing such a Bi 
unless he were well backed. He proposed to introduce 
the Bill at the opening of Parliament, and get it read a 
second time. The Government, he thought, would look 
with favour on any effort to reduce the number of boiler 
explosions, and if a majority of the House of Commons 
supported the Bill, no obstacle would be placed in the 
way of the second reading. He wished as many members 
of Parliament as possible to ballot for a place for it, other- 
wise it would be difficult to get it into such a position as 
to enable the second reading to be reached. He was glad 
to add that upwards of 30 members of Parliament had 
written to say that they would support the Bill, and 
others had promised to give it consideration, while only 
two or three had said they would oppose it. He thought 
the Bill was right in principle, and was quite prepared to 
do what he could in its support. He believed that the 
Board of Trade would regard the measure favourably, 
and at a later s give the nece:sary assistance in order 
to enable a Bill of that description to be passed into law. 

A discussion then ensued, and in reply to a question by 
Mr. Whiteley, M.P., Sir William Houldsworth said that 
he thought the Bill would in no way prejudicially affect 
the boiler insurance companies, but that they would nob 
only retain their present constituents, but also secure 
additional business. He felt sure that the great majority 
of steam users would dread employing an incompetent 
man to examine their boilers, because heavy penalties 
would be im if it were found that anything like an 
evasion of the Act had bzen practised. 

In reply to further questions by Mr. Whiteley and Mr. 
Rutherford, MP., Mr. Fletcher said that the Man- 
chester Steam Users’ Association had about 6000 boilers 
under inspection, all of which had been placed with it 
voluntarily. The Bill proposed simply to extend the 
system of inspection now adopted, and when this was 
done, boiler-owners would realise the great advantage and 
assistance they derived therefrom, and that the payment 
of a few shillings a year for the inspection was recou 
to them over and over again. The Manchester Steam 
Users’ Association did not wish to establish any monopoly. 
Steam users might apply to any inspecting association 
or to any boiler insurance company, or to any firm of 
engineers or boilermakers, or to any engineer, boiler- 
maker, or person, practically conversant with the con 
struction and working of boilers. The one end in view 
was that every boiler should be periodically examined 
by some reliable authority, and not worked unless certi- 
ficated as safe and trustworthy. 

Sir William Houldsworth remarked that the certificates 
of safety would be registered by the Board of Trade s0 as 
to secure the regularity of the examinations, and if an 
explosion took p. an inquiry would be held under the 
Boiler Explosions Act, and as heavy penalties would be 
imposed it would not be worth any man’s while to attempt 
to obtain a bogus certificate. In such a case both owner 
and inspector would be liable to the infliction of the 


penalty. 


was a very hopeless one | Sutcliff 


Mr. Rutherford, after putting one or two further ques- 
tions, said he quite agreed with Sir William Houldsworth 
that where human life wes concerned everything that was 
possible ought to be done to save it, [ 

Mr. Knight said he was general secretary of the Boiler- 
makers’ and Iron Ship Builders’ Society, and alsoamember 
of the Parliamentary Committee of the Trades Union 
Congress. When deputations from those bodies recently 
waited upon the President of the Board of Trade with 
regard to various questions affecting their interests, the 
President made them a oo that the question 
of boiler inspection would be dealt with during the coming 
session, and added that the matter was of so much im- 
portance that a suitable Bill would receive his utmost 
support when it was brought before the House of Com- 
mons. That assurance was exceedingly satisfactory. Sir 
William Houldsworth had been working hard for some 
years to bring about the result they were looking forward 
to, and he (Mr. Knight ape sf the societies with which 
he was connected would be able, as representatives of the 
workmen who were affected by bad boilers, to render very 
material assistance in securing the passing of an efficient 
measure. It wasnotin any sense a party question, but 
it was one for both sides of the House to deal with, for 
any one who took an interest in such matters must feel 
that the safety of boilers was a question which affected 
all alike. j 

Mr. Harris, representing the National Constitutional 
Workmen’s League, Newcastle-on-Tyne, said that in 
1891, when he was secretary of the Newcastle, Gateshead, 
and District Trade and Labour Council, they did what 
they could in support of the Boiler Inspection and Regis- 
tration Bill then introduced by Sir William Houldsworth. 
They sent out 450 circulars on the subject to trade 
societies, and received 420 favourable replies. They also 
sent circulars to 120 members of Parliament, and received 
92 favourable replies. He thought that the support that 
the present measure would receive would be even much 
greater, although in 1891 the Bill was very favourably re- 
ceived throughout the country. 

After some remarks by Mr. Charles Heaton, the Chair- 
man, in closing the aa a he was sure that 
those present would heartily thank Sir William Houlds- 
worth for his very able address. He hoped that the con- 
ference would result in some measure being passed that 
would carry out the object which the promoters of the 
Boiler Inspection and Registration Bill had in view. 





EXPLOSION OF A LOGWOOD STILL. 

A FORMAL investigation under the Boiler Explosions 
Act, 1882, has been conduc’ by the Board of Trade at 
the Halifax Town Hall, with regard to the circumstances 
and cause of the explosion of an iron still or kettle, used 
for boiling logwood at the dye works of Messrs. William 

utcliffe and Co., Hebden Bridge. The explosion 
occurred on Monday, August 17, and resulted in the 
death of three persons, one of them being Mr. Stansfield, 
a member of the firm. The Commissioners were Mr. 
Howard Smith and Mr. J. H. Hallett; Mr. Gough 
seeneet for the Board of Trade; Mr. S , solicitor, 

odmorden, for the surviving members of the firm, Mr. 
Sutcliffe and Mr. Joseph Midgley; and Mr. Storey, 
solicitor, Halifax, for the relatives of the two deceased 
workpeople. _ 

Mr. Gough, in opening the proceedings, said that the 
kettle in question was a vertical cylindrical vessel 
2 ft. 8 in. in diameter by 5 ft. 8 in. in height, the plates 
being ;;in. thick. The mountings comprised steam 
pressure gauge, test cock and test valve, blow-out tap, 
steam supply pipe, and water supply pipe. There were 
two cast-iron doors, each weighing 105 lb., fitted to man- 
holes. It appeared that the kettle was obtained from an 
American manufacturer in 1887, beep. brought over to 
Stockport, where it was exhibited for sale, and worked at 
a@ steam pressure of 70lb. on the squareinch. It was 
sold the same year to Messrs. Wilson and Sons, of 
Denton, and at this time it had a safety valve attached. 
After working six months it was put aside for a con- 
siderable period,. as it did not answer expectations, 
but ib was — brought into use in 1893. After 
being used for a short time, it was sold to Mr. 
Richardson, a machinist at Denton, and, as far as could 
be ascertained, there was then no safety valve ae it, 
In February, 1896, it was sold through a Mr. Ball to 
Messrs. Sutcliffe and Co. Mr. Sutcliffe and Mr. Stans- 
field, two of the firm, had had considcrable experience in 
the —s trade and of dyeing machinery, and after 
carefully a the kettle they were quite satisfied 
that it was fit for the pressure required, that was to say, 
it was to be worked in connection with a boiler the safet 
valve of which was loaded to 80 lb. on the square inch. 
The boiler was insured, but not the kettle. The kettle 
was fitted up under the supervision of Mr. Stansfield, 
and no further examination was considered by the firm to 
be necessary. The upper door of the kier was seldom, if 
ever, used; the lower door was used for charging the 
vessel, and was very Lag cape | opened. The operation 
of charging appeared to be as follows: A charge of log- 
wood was put into the vessel through the lower door. 
The door was then closed and the two bolts on it were 
screwed up, after which water was poured in until it ran 
out of the upper test cock, which was then closed, and 
steam was turned in until the pressure by the gauge 
amounted to 60lb. The steam would then be shut off 
and the lower cock would be opened until the pressure 
dropped to 10 lb., when the liquid was poured off. It 
appeared to have been the usual practice to make the 
joint of the lower door with packing about in. thick. 
A fortnight before the explosion the supply of packing 
ran short, and the late Mr, Roscoe made the joint of tab- 








ends (which was a species of fustian), some spun yarn and 
white lead, and from the time he made the joint ib was 
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not again made. About half-past four on the afternoon of 
August 17 the pressure of steam on the boiler was about 
701b., and the kettle was charged. At this time Mr. 
Stansfield and Mr. Roscoe were both in close proximity 
to the kettle, and a youth, William Greenwood, was 
looking after the steam gauge. These three were killed, 
and it is now difficult to say what really happened, but 
it would appear that something went wrong with the 
kettle, because both Mr. Roscoe and Mr. Stansfield were 
close to the door, apparently for the purpose of examin- 
ing it, when the kettle exploded. They and the 
Greenwood were severely scalded, and were all conveyed 
to the infirmary, where within 24 hours they died. An 
inquest was held, and the verdict was similar in eac 
case, viz., that they came by their deaths by accidental 
causes, but the evidence was not sufficient to enable the 
jury to say what was the cause of the explosion. Mr. 
my went on to say that Mr. Houghton, engineer to 
the Board of Trade, had examined the fragments of the 
kettle, and found that the cast-iron door was fractured 
completely across. No defect was discovered in the 
metal, but there appeared to be no doubt that for some 
time before the explosion took place there had been a 
crack in the door. 

Mr. George Atherton, engineer, Stockport, said that 
he obtained the kettle in 1887 from Mr. Yule, a large 
boilermaker in New York. He paid 25/. for it, and sold 
it for 301, to Messrs. Joseph Wilson and Sons, of Denton. 
It was equipped with a safety valve. Prior to disposing 
of it he had fitted it up and worked it on his premises at 
@ pressure of from 70 lb. to 801lb. It was satisfactory 
and, in his opinion, safe at that pressure. The kettle 
was only on his premises from the 11th to the 24th 
January, 1887, and he 7 worked it for exhibition 
purposes to show what it could do. 

By Mr. Storey: He thought the mode in which the 
door was secured was safe, and as the opening was small 
he did not think it necessary to make it more secure. 
There was a safety valve on the kettle; it would have been 
madness to have worked it without one. 

By Mr. Gough: He thought two bolts were enough to 
make an efficient joint for the manhole door. 

wd Mr. Commissioner Smith : He based his opinion as 
to the sufficiency of the bolts on the fact that the ap- 
paratus was small, and he had had considerable experience 
with similar vessels, 

Mr. Fred Wilson, of the firm of Joseph Wilson and 
Sons, hat manufacturera, Denton, said he bought the 
kettle in 1887 from Mr Atherton, and worked it for 
about six months at 70 lb. pressure. In 1893 he used it 
for some two months, and in June, 1894, he sold it, having 
no further use for it. There was nothing mechanically 
wrong with it, and it worked well so far as he knew. 

Mr. Peter Richardson, hatter’s machinist, Denton, de- 
— to having purchased the kettle in 1894 from Messrs. 

ilson for the 3um of 3/. In February, 1896, he sold it 
to Mr. Ball for 6/. 102. He considered two bolts suffi- 
cient to secure the manhole joint. 

Mr. Commissioner Smith here remarked that the point 
which it was necessary to clear up was the question of the 
security of the door. 

Witness, continuing, said the door was made of cast 
iron, but it was very strong. Four bolts would have been 
better than two if they were all screwed up alike, but the 
attendant was less likely to screw up four bolts evenly 
than two. 

By Mr. Commissioner Hallett: He bought the kettle 
to sell again, and not as old iron. 

Mr. Percy Ball, drysalter, Sowerby Bridge, said he 
bought the kettle in February last for 7/., and sold it the 
same day to Messrs. Sutcliffe and Co. for 121. He was nob 
specially interested in the kettle, and knew nothing of its 
working ; the only idea he had was to make a profit. 

Mr. William Sutcliffe, partnerin the firm who owned 
the kettle, said when they bought the vessel it was ex- 
amined by his partner, Mr. Stansfield, who was a 
mechanic by trade, and he was satisfied withit. Witness 
thought it would stand 100 lb. pressure. The kettle was 
not insured, as he did not know such vessels could be in- 
sured, as they were so small. He had never seen more 
than two bolts toa manho'’e door. After the explosion 
he found that the door was broken, but he did not see 
any old crack ; the fractured parts were bright. 

By Mr. Commissioner Smith: In order to find the 
proper working pressure he would have to examine the 
gauge and note what it indicated. 

By Mr. Storey: He thought there was no danger in 
wubien the vessel without a safety valve, seeing that it 
was —— of standing the boiler pressure. 

By Mr. Commissioner Smith: Mr. Stansfield had 
taken no measures to ascertain at what pressure the kettle 
could be safely worked. He had made no calculations, 
and though the door was of cast iron, he thought it was 
very wey? . 

Robert Roscoe, dyer, said his father was head dyer at 
Messrs. Sutcliffe’s. Whilst at the Halifax Infirmary his 
father told him that he had noticed something wrong 
with the door of the kettle ; he fetched Mr. Stansfield to 
look at it, and just as he was about toshow him what was 
wrong the door blew off. 

Mr. Eli Fielding, cotton spinner, Hebden Bridge, said 
he visited the scene of the explosion just as the last of the 
injured men was being taken away. He found the door 
of the kettle broken, and on examining it he discovered 
that on the outside there was an old crack extending from 
the top of the door to the bottom. The crack seemed to 
have gone about halfway through the metal. The door 
would bs so much weaker at that part through this defect. 

By Mr. Sager: He did not think the old crack would 
be a discernible. Logwood was of a stieky character, 
and with opening the door several times in a day it would 
become covered with the liquor, and probably the crack 
would not be noticed until it gave way. 





Mr. S. A. Houghton, engineer-surveyor to the Board of 
Trade, deposed to having made an examination of the 
kettle after the explosion. The door of the lower charging 
manhole was broken in two, and the hioges also were 
broken. The surface was covered with rust, and it was 
impossible for him to discover any flaw at the time of his 
visit, so that he could not say whether or not an old 
standing fracture existed. The condition of the kettle 
did not appear to be sound. The explosion, he thought, 
was due to the bolts having become strained by being 


lad | screwed up orga or by putting too great a pressure 
e 


on one of them. The thickness of the packing might 
make a considerable difference in the scrowing-up of the 


h | bolts, and cause a strain. Two bolts were sufficient to 


make a tight joint. With more bolts it would not have 
been necessary to put so much strain on each. Cast iron 
was not a suitable material for a door; it was always more 
or less dangerous when any part of it was put into a state 
of tension. 

By Mr. Commissioner Smith : There was no doubt cast 
iron was treacherous, and such a door with undue pressure 
behind it might give way at any time, He did not think 
that under the circumstances there was anything im- 
prudent in not having a safety valve. He did not con- 
sider the door too weak to stand the pressure of steam 
from the boiler, but he had not made calculations as to its 
strength, or tested the cast iron. He did not think that 
a crack had existed in the door very long, for every time 
the door was screwed up it would go worse, and in the 
case of cast iron it would go very rapidly. ’ 

Mr. Gough then submitted a number of questions to 
which he was instructed by the Board of Trade to direct 
the attention of the Commissioners. 

Mr. Storey addressed the Court on behalf of the rela- 
tives of the deceased, and said he should have thought the 
owners of the kettle would have wanted to know its 
history, and have taken every precaution to test its worth 
and safety. Cast iron was a very improper material to use 
for the door of such a vessel. It should have been equal 
to the remainder of the still, which was of wrought iron. 
He had sent in the requisite notice of claim for compen- 
sation on behalf of the relatives of Roscoe and the Jad 
Greenwood. He did not fix any amount, and thought it 
would not make much difference so far as the firm were 
concerned, for they were insured under the Employers’ 
Liability Act. 

Mr. Sager addressed the Court on behalf of Messrs. 
Sutcliffe and Co., and contended that Mr. Stansfield, 
who had unfortunately lost his life through the explosion, 
had done all that a reasonable man could be expected to 
do to secure safety. Theevidence of Mr. Houghton had 
cleared the firm of any blame which they might unwit- 
tingly have caused to attach to themeelves. The event 
was oncof those unsolved matters which came within the 
chapter and range of accidents, and Messrs, Sutcliffe and 
Co. were not to blame, 

After Mr. Gough had addressed the Court as to the 
cause of the explosion, an adjournment was made 
till the following day, the Commissioners meanwhile 

si to the works to make an examination of the 
ettle. 

On the Court resuming, Mr. Howard Smith gave 
judgment. The explosion, he said, was, in the opinion 
of the Commissioners, caused by a defect in the cast-iron 
charging door ——— by the improper screwing up of 
the bolts which secured it. They were told by Mr. 
Fielding that after the explosion he found an old fracture 
in the door in addition to the clean fracture. This crack 
could not be discovered by Mr. Houghton, the Board of 
Trade surveyor, owing to the door being rusty, but they 
had no doubt of the correctness of the evidence given by 
Mr. Fielding and the existence of the old crack. The way 
in which the joints were made also, in the opinion of the 
Commiesioners, conduced to the pressure 0a the door, for 
in their judgment they were not equal, whereas it was 
very important that the joints should be equal, owing to the 
ae of the door, which was hinged at the bottom, and 
to the fact that the whole of the hinges had not sufficient 
ee, In answer to the questions put by the Board of 

rade, the Court found that the owners of the kettle took 
no ee measures to ascertain the pressure at which it 
could safely be worked, but the Commissioners were of 
opinion thatit could have been safely worked at 60 lb., and, 
indeed, at the working pressure of the Lancashire boiler 
by which it was fed, viz., 80 lb., but for the fact of the 
cast-iron charging door. With the exception of this door 
the kettle appeared to have been otherwise properly con- 
structed and in good generalorder. The charging door was 
not of suitable material, inasmuch as cast iron was not of 
a nature fitted to withstand the high pressure to which the 
kettle was subjected. Two bolts were sufficient for the 
purpose of screwing the door up, but having regard to the 
material of which the door was composed, it was most 
important that every care should be taken in making the 
joints and screwing up the bolts, so that there might be 
no a strain. It would have been difficult, if not 
impossible, to discover before the explosion the old crack 
which existed, owing to its position. The Commissioners 
were of opinion that proper measures were taken by the 
owners to insure that the kettle was being worked under 
safe conditions, for Roscoe, who was killed, and who was 
in charge, was a man of considerable experience. They 
did not find him to blame, and they must equally ult 
the surviving partners, Mr. William Sutcliffe and Mr. 
Joseph Midgley, from blame. They also desired to say 
that with regard to the boy Greenwood, who was killed, 
there was not sufficient evidence to show that he im- 
properly screwed up the bolts, for they had been screwed 
up by different persons prior to the explosion. Nor were 
they prepared to say that he performed his duties other- 
wise than to the best of his skill and ability. They had 
decided, therefore, not to make any order as to costs 


against any of the parties concerned. 


THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on 
December 11, Professor Ayrton, Vice-President, in the 
chair, a paper on the “‘ Applications of Physics and Mathe- 
matics to Seismology” was read by Dr. C. Chree. 

Professor J. Milne has attempted to account for certain 
changes in the indications of spirit levels and delicately 
suspended pendulums by the ee that they are 
due to meteorological agencies, such as rainfall or evapora- 
tion. Thus he considers that a relative excess of moisture, 
say, on the west of an observatory, is equivalent to a sur- 
face load on that side, tending to e the ground on 
which the observatory rests slope downwards from east 
to west. The author, by making the assumptions as to 
the physical state of the substance of the earth that it is a 
homogeneous, isotropic elastic solid, has examined in as 
general a manner as — the amounts of flexure which 
would be produced by different systems of loading. He 
points out that the alteration in the reading of such an 
instrument as a spirit level depends not only on the bend- 
ing of the surface of the earth, but also on the attraction 
exerted by the load, which slightly alters the direction of 
“gravity.” He shows that if ¥, is the alteration 
in level produced by the bending, and ¥, the altera- 
tion in the direction of gravity, then the ratio y,//, 
depends only on the elastic constants of the earch, 
and is quite independent of the shape and size of the 
loaded area. In the case of a material having the elasti- 
city of steel ¥,/}. = 2, for brass ,/Y. = 5, and for an in- 
compressible material ¥,/¥. = 11. Tne author considers 
that this last value most truly represents what occurs in 
practice, and hence that the pressure effect is consider- 
ably larger than the gravitational effect. The pressure 
effect is worked out for the cases where the loaded area 
is a square, and a long narrow rectangle, and it is found 
that for a equare of 100 metres side the effect, at a point 
1 metre from one side, of loading the square with a layer 
of water 1 centimetre thick, is to alter the level by 0.0012 
seconds of arc. For the case of a tidal river 100 yards 
wide, and for a rise of 5 metres, the effect on an obser- 
vatory at 100 yards from the bank would be to alter the 
level by 0.1 seconds of arc. Hence the effect of an 
estuary ortidal river is likely to be much more marked 
than differential evaporation or rainfall. The author 
also considers the effects of the attraction of the sun and 
moon, producing as they must ‘‘ tides” in the solid crust 
of the earth, on the reading of a level and the measured 
altitude of a star as obtained with an artificial 
horizon. Finally, the author considers the light the 
measurements on the velocity of propagation of earth- 

uake disturbances, throw on the credibility of the hypo- 
theses he has made as to the elastic constants of the 
earth. He shows that the two observed velocities of 25 
and 12.5 kilometres per second would lead to values for 
Young’s modulus, and the rigidity below those found in 
the case of iron; the bulk modulus, however, obtained is 
very high, and this he considers quite probable on account 
of the enormous pressure to which the earth’s deep-seated 
material is subjected. 

Professor Perry said he had thought of taking up the 
subject from an experimental point of view, and trying 
the effect of loading a large block of india-rubber. He 
had not had time to refer to the author’s paper, in which 
the reasons were given for taking the earth as incom- 
pressible. He (Professor Perry), however, thought that 
this assumption led to results in contradiction to actusl 
observed facts. Professor Milne had obtained results 
which, for want of any other explanation, he had been 
compelled to attribute to meteorological causes. The 
reason Dr. Chree had obtained so small a value for the 
effect of loading by surface water might be because he 
had assumed erroneous values for the elastic constants. 
If he took a value for Poisson’s ratio, such as we meet 
with in practice, the effects would be much larger. Pro- 
fessor Darwin had also investigated the folding of the 
surface of the earth due to loading, 

The results obtained by the author with reference to 
the velocity of waves did not seem quite satisfactory. The 
small waves which were found, both at Berlin and the 
Isle of Wight, to precede the main waves coming from 
an earthquake in Japan, were not accounted for. The 
wave velocity in an infinite mass of steel (a very elastic 
material) was about 6 kilometres per second, which was 
very different from 12.5 kilometres per second. The 
author had assumed such values for the elasticity as would 
give the correct velocity. 

_ The author, in reply, said that in applying the equa- 
tions of elasticity to the earth’s interior, unless the 
material were supposed nearly incompressible one ob- 
tained values for the strains too large to be consistent 
with the fundamental mathematical hypothesis that the 
squares of strains are negligible. In the case of surface 
loading no such restriction was necessary, so far as the 
surface layers, at least, are concerned. The differences 
batween the several numerical estimates for the rates of 
the gravitational and pressure effects of a surface load 
were principally due to the differences in the hypothe- 
tical values ascribed to the rigidity. It was his wish to 
make it clear that the pressure and gravitational agencies 
treated in detail in the paper were not the only ones 
likely to affect the level ; he had specially called attention 
to solar heating and ible direct influence of moisture 
on the foundations of buildings, &c. The reason why for 
the one wave velocity so much higher a value was obtained 
than that Professor teey caloulated for steel, was solely 
the high value, 24 : 1, found for the rates of Thomson aud 
Tait’s elastic constants m and n. He knew Professor 
Darwin had treated of the phenomena met with in loose 
earth in some cases, but could not say whether this was 
what Professor Perry referred to. He had himself once 
thought of attempting an application of what Professor 
Karl Pearson termed the “‘ equations of pulverulence, 48 
| treated in detail by Professor Boussinesq, but had not 
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done so, partly from a feeling of uncertainty as to their 
physical value. Supposing these equations satisfactory, 
they ought to give better results than the equations of 
elasticity when surface load was applied to a deep 
alluvial soil. : 

A paper on “ Musical Tubes,” by Mr. R. T. Rudd, was, 
in the absence of the author, read by the secretary. 

The author has examined a set of tubes, ranging in 
length from 95 in. to 12 in., made out of ‘‘1-in.” gas-tube. 
Having tuned these to a diatonic scale, he found that 
there was a very marked difference in the character of the 
sound of the long, the middle, and the short tubes. Com- 
mencing with the long tubes, the first two octaves have a 
full rich tone very similar to that of a church bell. They 
range from D of 145 vibrations per second to D of 
580 vibrations, At about this point the tone changes 
from that of a church bell to one peculiar to tubes, the 
note also falls back in the scale more than a fifth, viz., to 
F sharp (360), the same tube giving two notes, to either of 
which the attention can be directed. In order to dis- 
tioguish these different classes of sound produced by tubes, 
the author calls the tone corresponding to that of a church 
bell the *‘ low grade,” the next one the *‘ middle grade,” 
and that produced by short tubes (27 in. and under) the 
“high grade.” At the junction bobween the high and 
middle grade there is a fall in the note of about an octave 
anda half, The following formula may be used for calcu- 
lating the pitch of the note given by a tube: 


DC 
L2 


where V = frequency, D = external diameter, L 
length, and C is a constant which for iron tubes has the 
values 100 x 104, 62 x 104, or 22 x 104, according as the 
note belongs to the low, the middle, or the high grade. 

The author explains the effects by a consideration of the 
partial tones present, and their effect on the ear. 

Professor Riicker said he thought it a great pity that in 
England such confusion of nomenclature existed, so that 
partials were often called overtones. He considered that 
the author had made an extremely ingenious attempt to 
explain the differences of pitch observed ; this explanation 
apparently resembling that given by Professor Everett to 
account for combination tones. The author explains the 
presence of a note of frequency 630 as b :ing formed in the 
ear by the harmonics having frequencies of 1260, 1900, 
and 2600. He also explains the absence of lower partials 
having frequencies of 760, 390, and 140 by the supposition 
that they are so far removed from the “fours” as not to 
appreciably affect the ear. Another explanation of the 

resence a a note of a about 630 wou'd, however, 
@ the formation of a difference tone between the partials 
of frequency 780 and 1260. 

Mr. Barkley sgreed with Professor Riicker as to the 
vagueness of the terms often employed, and said that it 
appeared that in the ‘‘ high grade” the note was caused 
by the first proper tone, in the “middle grade” by the 
second, and in the ‘‘low grade” by a difference tone pro- 
duced by the 4th, 5th, and 6th proper tones. The distance 
of the nodes from the end of the tube was .224 of the 
length, and not ,25, as the author states, and in the case of 
a tube clamped at the node, this difference in the position 
of the clamp would have a marked effect on the tones. 
A great difference in the tone was also produced by vary- 
ing the hardness of the hammer. 

Professor Ayrton said he had once investigated the be- 
haviour of some tubas by analysing the note given out by 
means of a Helmholtz analyser. In the case of the tubes 
that gavea good note, ib was found that the components 
were few and well-marked, while in that of the tubes 
which gave a bad note, the components were numerous 
and sometimes very ill-defined, The relative length, dia- 
ma and thickness of the tube had a great influence on 

6 tone, 

The Society then adjourned till January 22, 1897. 
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ALKALI MANUFACTURE. 
By Mr. Bertram Biovunt. 


On the Manufacture of Alkali and Bleach by Chemical 
and Electrolytical Methods,* 


_ THERE is an unceasing demand, and one moreover which 
is not likely to determine, or even abate, as long as our 
present concept of civilisation endures, for those products 
obtainable from salt as a raw material, which we include 
by means of the terms alkali and bleach. Viewing the 
stupendous quantities of all forms of alkali, soda ash, 
Caustic soda, soda crystals bicarbonate of soda, and of 
bleach as powder, or in solution as bleaching liquor, 
which are prepared for the market, it is nob easy to 
understand it what way, and in what directions, absorp- 
tion of these products can ocour. It would doubtless be 
Interesting to trace a few typical hundredweight of each 
material from the works to its far-away goal—the common 
sewer—but the inquiry is not sufficiently within our pre- 
sent scope to merit close prosecution, and is too complex 
and ramified to be dismissed in a paragraph. It is suffi- 
Cient to realise that the demand exists and is likely to 
continue, 

But although there is a steady, and, as far as is conceiv- 
able, a permanent demand, yet it is not voracious or in- 
discriminate. Goods %0 sell must either be good or cheap 
—preferably both good and cheap. 

Neither will the market take any account of the inge- 
nuity of contrivance which has led to the production of a 
given commodity. It is concerned solely with the nature 
and quality of the commodity, and with its price. 








Ib follows that a process to be successful in the com- 
mercial sense of being remunerative must be capable ef 
preparing either a better product at the same rate or the 
same product at a cheaper rate before it can hope to be 
shown any  aeewrsaed over older and better established 
processes. It matters not a halfpenny to the consumer 
what elegant principles are illustrated by the process 
used to supply him with the material which he re- 
quires; he looks only to the stuff and its price—very 
often, indeed, only to the price; if his regard wanders 
farther afield it is more likely to light upon the drum in 
which the material is packed than upon the scientific 
subtleties whereby the drum has been filled. 

I have not said this in praise or condemnation of the 
consumer ; the discussion of ethical questions is altogether 
foreign to my purpose. I am merely concerned to incul- 
cate this one fact—obvious, indeed, but constantly for- 
gotten—viz., that no beauty of principle or execution 
can save a process which does not pay, and that no faulti- 
ness of design or performance can expunge one which does. 
This clearing of the ground is particularly necessary when 
considering the present situation of the trade in alkali 
and bleach, and the tendencies, latent or patent, which may 
eventually or will actually shift its centre of gravity from 
the chemical to the electrical side. On the face of it, the 
extant chemical methods of manufacture are roundabout 
and clumsy, while the processes dependent on the use of 
electrical energy are singularly simple and direct, As 
long as zinc was the sole available fuel for the production 
of electrical energy, chemical methods for obtaining an 
material, the conjoint reactions for the synthesis of whic 
were endothermic, held the field without possibility of 
rivalry. With the advent of an efficient dynamo the 
conditions of competition were radically changed. In 
spite of the large loss, computed by the ingenious at 90 
per cent. or more, which the energy of coal undergoes 
before it can be delivered as current at the terminals of 
an electrolytic cell, the cost of a given quantity of elec- 
trical energy is no longer so great as to make electrical 
methods unthinkable when compared with the direct (but 
wasteful) application of energy as heat by the combustion 
of fuel in processes that are definitely chemical. It must 
be remembered that elaborate determinations—thanks 
chiefly to the zeal of engineers intent on improving prime 
movers—of the total loss from boiler furnace to crankshaft 
have been repeatedly made, and that every layman of in- 
telligence is aware of the wastefulness of these interme- 
diaries ; whereas, on the other hand, the quantity of heat 
going up the chimney in the simplest furnace operation 
has either not been computed, or, if computed, is not a 
matter of common knowledge. Thus, in the distillation 
of zinc, the energy required to be supplied from the 
furnace for the reduction of ZnO to Zn (in gram equi- 
valents) is 56 Cal., but the actual quantity needed is at 
least 5200 Cal., involving the consumption of 101b. of coal 
per pound of zinc, or more than 90 times the calculated 
minimum quantity. It may, therefore, be feasible to 
adopt a process admittedly using energy in a costly form 
in preference to one capable of being performed by ener; 
in a cheap form, such as direct heat, if the former be 
directed with such nicety that the energy is less waste- 
fully employed. A comparison of the energy required for 
the conversion of common salt into the products NaOH 
and Cl by the Leblanc process, and by any one of the 
moderately efficient electrolytic processes now seeking a 
footing, may prove instructive. In making this com- 
parison I have avoided stating the quantities of heat 
theoretically necessary for the several reactions, as these 
quantities bear but a remote relation to those which are 
actually required. Thus, in the preparation of salt cake 
(the first step in the Leblanc process), although the reaction 
represented by the equation 


2 NaCl + H,SO, = Na,S0, + 2 HCl 


needs but a small access of heat for its completion, yet in 
practice ib requires a considerable consumption of coal to 
bring it about. It will, therefore, be of greater utility to 
take as a basis of comparison the fuel found by the actual 
needs of manufacture to be required for each stage under 
consideration. 

In making salt cake by the action of sulphuric acid on 
salt, about .3 to .5 ton of coal is needed for the produc- 
tion of 1 ton of salt cake. The surplus heat from the 
combustion of this fuel either escapes with the fiue 
gases, or is carried off by the vapour of hydrochloric 
acid, which has to be cooled, condensed and collected by 
absorption in water, its energy existing as sensible and 
latent heat ag communicated to the condensing and 
cooling water. Inthe next stage, the black-ash process, 
the consumption of fuel is .7 to 1.0 per ton of salt cake 
reckoning in both that used for heating the furnace an 
that for mixing with the charge. 

Of this quantity about .3 ton is needed theoretically to 
bring about the reaction 


Na,SO, + 4C = 4CO + Na,S 


and in practice about .4 to.5 ton is used, leaving a balance 
of .3 to .6 ton consumed in the furnace to produce sensible 
heat and to cause the reaction to take place. __ 

This liberal expenditure is less lavish than it seems, 
because the waste of the black-ash furnaces is used to boil 
down the tank liquor (obtained by the lixiviation of the 
black ash). Nevertheless the expenditure is large, and in 
the end leaves the soda ash rather worse off, from an 
energy point of view, than itp was at the beginning, inas- 
much as the “black salt” (the prodact of lixiviation), 
contains a molecule of water which has to be driven off 
by calcination, involving the consumption of about .4 ton 
of coal per ton of soda ash, #.¢., about .3 ton per ton of salt 
cake originally charged. We are now in a position to 
sum up roughly the quantity of fuel required to produce 
1 ton of soda ash by the Leblanc process carried out with 
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neither unusual waste nor special economy. 


Consumption of Coal per Ton of Salt-Cake. 


Tons. 

Tn salt-cake furnace ... 0.4 

»» black-ash _,, 0.8 

»» finishing a 0.3 

1.5 

i¢., per ton of soda ash a Fe 2.0 
Seeing that there is always a sensible loss of soda (15 


to 20 per cent.) in the process of passing from Na,SO, to 
Na,COs, this consumption of coal is rather an under- 
statement than the reverse. 

In preparing caustic toda from the soda ash made in 
this manner a further quantity of fuel will be requisite, 
both for burning the lime needed as a causticising agent 
and for boiling down the caustic liquor. As surplus heat 
from the black-ash furnaces is used for a part of the 
causticising process, the quantity of additional fuel is 
difficult to compute, but if the total amount (including 
that needed for burning the lime) be put down at .2 ton 
per ton of caustic soda produced, the estimate will not be 
excessive, This corresponds with about .1 ton of coal 
reckoned on the original salt cake, and the total con- 
sumption of fuel for the production of 1 ton of 77 per 
per cent, caustic may be set down with an approximation 
sufficient for our present purpose at 2.8 tons, 

A corresponding estimate of the cost of fuel needed to 
produce 1 ton of sodium carbonate or 1 ton of caustic 
_ by any modern electrolytic process may be usefully 
made. 

Assuming that 1 horse-power hour can be obtained by 
the consumption of 2 lb. of coal, using modern boilers 
and engines of good design, and that four-fifths of the 
energy developed in the engine is available at the ter- 
minals of an electrolytic cell, and, further, taking the 
ave working voltage of the cell at 4 volts, it appears 
that the consumption of coal necessary for the production 
of 1 ton of caustic soda, including that necessary for 
concentrating the alkaline lye obtained as the immediate 
product of electrolysis, is 4.2 tons, and that needed for 
the production of 1 ton of sodium carbonate may be 
stated at 3.2 tons, quantities greater certainly than thoze 
needed for the Leblanc process, but of the same order of 
magnitude. 

But by the electrolytic process, as usually conducted, 
an amount of chlorine approximately equivalent to that 
of the caustic soda produced, is evolved at the anode. 
The energy expended in the production of caustic soda 
also suffives for the generation of chlorine, and no further 

uantity of fuel has to be debited against the process. 

ut in obtaining chlorine by the Leblanc procegs a certain 
further expenditure of fuel is inevitable. The chlorine 
appears in the form of hydrochloric acid, and is usually 
worked up by the Weldon — In this, which involves 
heating the chlorine stills, heating the purified still 
liquor mixed with lime, and blowing in large volumes of air 
to reoxidise the manganous oxide (all processes needing 
fuel) a considerable consumption of coal occurs. Similarly 
in the Deacon process, which uses the hydrochloric ac‘d 
as gas without condensation in water, heating the air 
needed to oxidise the gaseous hydrochloric acid is re- 
quisite, and in all about 1 ton of coal is needed for 
1 ton of bleach produced, or, in round numbers, 3 tons 
of coal per ton of chlorine, or 2.6 tons of coal per ton 
of caustic soda. Thus the total consumption of fuel for 
the production of 1 ton of caustic soda and its equivalent 
amount of chlorine rises to 5.4 tons; similarly for 1 ton 
of sodium carbonate and its equivalent of chlorine about 
4 tons of fuel will be required. These figures are to be 
compared with the corresponding values 4.2 and 3.2 tons 
for the same products prepared electrolytically. 

In the above comparison no pretension to exactitude is 

made, inasmuch as accurate data are not readily acces- 
sible and the consumption of fuel will vary largely accord- 
ing to the practice of each works and the degree of 
efficiency of the plant and staff, but enough has been 
said to make it clear that the consumption of fuel by the 
two methods is not dissimilar, and that on the present 
basis for the production of electrical energy no great ad- 
vantage accruing from the saving of coal is to be credited 
to the electrolytic process. But although it is a compara- 
tively simple matter to arrive at an estimate as to the con- 
sumption of energy by each of the two typical processes, it 
must not be supposed that decision between them can be 
based on this computation alone. In all inquiries of the 
kind it is necessary to preserve the most rigid distinction 
between the cost of a given operation or ccmmodity 
in energy and in money. These are incommensurable 
quantities for the adequate reason that the energy cost 
of a given product is the inevitable outcome of physical 
facts, while the money cost of a given product is purely 
an expression of its particular power of appeal to come 
need, psychical or physical, of human beings. 
Whence it is clear that a 50-carat diamond, which is 
energetically inconsiderable when matched with a ton of 
anthracite, is pecuniarily to be preferred thereto because 
it appeals successfully to certain instincts indigenous in 
barbarous humanity. 


(To be continued ) 





Min1nc in New South Wates.—For some time past 
there have been signs that a revival is taking place in 
mining industry in New South Wales, and Mr, Sydney 
Smith states that the rush of work which is now pouring 
in upon the Colonial Mines Department is taxing the 
energies of his staff. During the last month or two the 
business transacted has largely exceeded that of any 
month since the great révival a few years ago in the 
Broken Hill district ; and the large number of personal 
inquiries made at the department in regard to all branches 
of mining work, indicate that investors are turning their 





attention to the mineral fields of the colony. 
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HEAT TRANSMISSION THROUGH METAL 
CYLINDERS. 


Transmission of Heat from Surface Condensation through 
Metal Vylinders.* 

By Lieut.-Colonel ENGLisH and Mr. Bryan DonkIN. 

THERE are many conflicting opinions as to the rate at 
which heat, liberated by the surface condensation of 
steam, is transmitted through a metallic wall, such asa 
steam-jacketed cylinder or a condenser tube; and the 
authors believe that the results of a series of trials, de- 
signed to clear up some doubtful points in previous 
experiments, will be of interest. So far as they are 
aware, no previous attempts have been made to ascertain 
the actual temperatures in the interior of the metal, or to 
observe the exact appearance of the film of water depo- 
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cloudy steam really existr. These, and other questions 
involved in equal obscurity, can readily be answered by 
the help of the apparatus they have used, which consists 
of a strong vertical glass inder, about oF in. in dia- 
meter and 2 in. high, filled with steam, and inclosing a 
metallic cylinder, through the interior of which an atcend- 
ing stream of cooling water is made to circulate. In 
order to determine the thermal gradients in the metal, 
when its thickness allowed of so doing, the temperatures 
of the interior were taken in vertical Sates 4 in. or 7 in. 
in diameter, drilled at different distances from the con- 
densing surface, and filled with mercury, into which 
slender thermometers were inserted. 

The general arrangement of the apparatus is repre- 
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sented in the annexed view, Fig. 1, in which one of the 
experimental metal cylinders A is shown in transverse 
section, secured by external bolts between cast-iron top, 
and bottom covers, the joints being formed with flat india- 
rubber rings. Outside the metal cylinder A and concen- 
tric with it, the glass cylinder D of the same length was 
held in a similar manner between the same covers. Steam 
of any pressure, up to 30 Ib. per square inch above atmo- 
sphere, can be safely introduced into the annular space C, 
between D and A, by means of a steam pipe oe 
through the top cover. This steam pipe is furnish 

with a pressure gauge ; and a thermometer, whose stem 
passes through a gland in the top cover, has its bulb 
immersed in the steam. In order to obtain a complete 





and regular circulation of cooling water up through the 
metal cylinder A, a small reservoir is fixed at F, and is 
kept filled with water at approximately the same tem- 
perature as that of the room. By opening a cock E, the 




















means of an snoular rib projecting upwards from the 
bottom cover. These two quantities of water as th 
accumulate are drawn off by two cocks projecting down- 
wards from the bottom cover, and are separately col- 
lected for weighing. ° 

In Figs. 3 to 9, subjoined, are given in plan and ver- 
tical section the details of the various metal cylinders 
which were tried. 

From careful observations made in all the trials, the 
authors consider that it was not possible to trace the 
slightest ap ce of cloudiness or mist, or of water sus- 
pended in the body of the condensing steam. In Fig. 12 
is given & representation, from a photograph, of the film of 
water on the surface of smooth cast iron, as it appeared 
through the glass cylinder, with a steam pressure of 20 lb, 
rer equare inch, and at a somewhatslow rate of condenea- 
tion. No drops appeared to exceed about } in. in diameter ; 
and after any drop had run down the wall, its path ap- 
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| water is allowed to flow into the pipes G, H, and thence 


upwards through the interior of the cylinder A, passing 
away by the discharge pipe I at top. The quantity of 
circulating water can be varied by adjusting the cock J 
on the pipe G, the same head being always maintained in 
the upper part of this pipe, which is formed of a glass 
tube. At I the discharged water runs down a funnel L 
into a reservoir K, from ‘which it can be weighed. Two 
thermometers at M and N serve to determine the tem- 





perature of the circulating water, before and after pass- 
ing through the apparatus. All the water is brought 
into close contact with the interior surface of the metal 
cylinder A by means of a circular plug B, which leaves 
only a small annular passage for the upward flow of circu- 
lating water. The water resulting from condensation on 
the interior of the glass cylinder D is kept separate from 
that formed on the outside of the metal cylinder A, by 
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peared dry. The formation of a network of particles 0 
globules of water, too small at first to be separately dis- 
tinguished, was next seen covering thesame path. These 
gradually increaeed in size to about ,}5 in. in diameter, 
when they ran together, coalescing in irregular shapes 
until they ran down the wall or were dragged down by 
— drops. f 

he principal object of the trials was to determine the 
rate at which heat, derived from the condensation of steam 
at several uniform temperatures, could be transmitted 
through the wall of each metallic cylinder, under varying 
conditions The results are plotted in the series of curves 
shown in Fig. 10. The velocity of the circulating water 
vertically upwards over the inner surface of the cylinder 
was varied between 0.032 ft. and 0.415 ft. per second, as 
shown by the abscissze or horizontal dimensions. e 
ordinates show the heat transmitted per second per square 
foot of external surface of the metallic wall. The different 
metallic cylinders which were tried include cast }r0D, 
with both rovgh and smooth surfaces, }) iD. and 3; in, 
thick ; copper and brase, with smooth surfaces, ;: 10 
thick ; and smooth steel, ,', in. and /2 in. thick. 

There are two separate and independent ways of mea- 
suring the rate of heat transmission—one by observing 
the rise of temperature in a known quantity 0 circulating 
water ; and the other by observing the weight of steam 
condensed. Both these methods, however, oy 
correction for tke amount of heat transmitted to t 
circulating water by conduction through the top 4m 
bottom metal covers. The amount of this correction oti. 
determined by removirg the metal cylinder, and su ., 
tuting a glass cylinder of the same diameter, Fig. i 
within this inner glass cylinder was inclosed a centr r 
metal pipe, through which the coming water — 
upwards; and an annular air-space was left between = 
pipe and the inner glass cylinder. By this means prac: 
ly all the heat which was transmitted from the steam 
to the circulating water had to pass through te me 
under the same conditions as in the trials. This = 
could be measured by the rise in temperature of 1 
circulating water, with different steam — ; * 
the necessary deduction for the number of thermal units 
transmitted through the covers at any temperature 00 
be readily ascertained. ‘ 

The methcd of calculating the heat transmiseioD from 
the weight of steam condensed requires a further correc 








tion for external radiation from the glass cylinder 0! 
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TABLE I.—TRANSMISSION OF HEAT FROM SURFACE CONDENSATION THROUGH METAL CYLINDERS. 




















































































































a - ee [ 
Series 1. See Fig. 3. Series 2. See Fig. 4. | Series 3. See Fig, 5. Series 4. See Fig. 4. 
+ Material and thickness of cylinder .. ‘ 2 ro oa) Cast iron, 34 in. thick. Cast iron, }} in. thick, Cast-iron, 3} in. thick " Cast-iron, 4} in. thick. 
2. Condition of surfaces oe oe ee ee : «sl Smooth both sides Smooth both sides Smooth both sides Rough both sides. 
3. Nature of steam admission .. wn <e «| In one jet In one jet In twenty-five jets In one jet. 
4, Radii, outside and inside és se ee ve oo} 1.50 ir. and (’.52 in. 1,50 in, and 1.16 in, 1.50 in. and 1.16 in. 150 in. and 1.16 in. 
5. rage rd — cad inside ee os ee ~ gl 0.182 ~ ~ = — foot 0.182 and 0,140 square foot 0.182 and A sm equare foot 0.182 in. — Atak square foot. 
6. Ratio of outside area Ae as es ‘ i .00 1.80 to 1.00 
7. Radii at thermometers .. 1.13 in. Pm . 0. 0.00" A en 0.72 in. | 1.47 in. and 1.39 in, and 1.31 in, | 1.47 in. and 1.39 in. and 1.31 in. | 1.47 ip. oa 1.39 in. and 1.31 in. 
8. { Heat per second per square ’ | Conduction through covers C 0.3 thermal unit 0.3 thermal unit 0.3 thermal unit 0.3 thermal unit. 
9. \ foot of external surface ion .. os eet a 13 Pa 13 =e ; ee Ps 
| | | ] { 
Number of trial .. i eal ee = | js | = = | = 17%4| 176| 177] 179] 175| 188| 181 | 180 | 182 183/ 169, 167 166 | 164 | 168 
10. outer thermometer .. deg. r. | 
11. | temperature of watt {ide 99 ee a | 220 | 209 205 | 204 | 202 | 214| 207 202) 200! 200/ 212) 205 | £06 | 198 192) 209| 195 | 194 | 190; 187 
12. inner ict ee 6 ; 211; 192; 188) 185 | 178| 212| 201 196 192 190 201 | 201 192 186 | 207 180 190 | 185 180 
13. | Temperature of circulating initial ae » | 88.6 | 75,0 77.6 | 75.2 | 75.9 | 80.0 | 76.9 | 78.1 | 74.5 | 81.3 | 75.5 | 781 | 82.5 | 77.0 | 70.7 | 79.4 | 867 | 90.4 | 83.9 | 77.2 
it. + wat — final, observed. ” /125.9 | 96.6 93.6 | 87.6 | 83.7 (184.9 |L12.2 (105.8 | 95.4 | 96,7 [188.1 |125.4 | 108.6 | 97.6 | 84.4 [121.7 |117.7 {117.0 |102.9 | 91.0 
16. \ ” calculated | L23 94 93 8t |186 (105 (101 92. | «97 182 18 | 106 95 84 130) (12S 111 99 91 
16. f Velocity ee oe oo per s20.| 0.124, 0.347 0.521) 0.741) 1.488) 0.032) 0.123 0.169 0.256! 0.877| 0.035) 0.062 | 0.157] 0.242 0.415) 0.041 BY 128 0.173) 0.271) 0.409 
17. } Circulating Weight per minute.. ~ Ib. | | 0.79 | 2.20 | 3.31 | #78 | 9.13 | 0.7L | 2.75 . 5.74 | 8.45 | 0.79 | 1.40 | 3.52 43 9.29 | 0.93 2.87 888 | 6.07 .17 
18. water = per second per equare 1 toot of inside} | | | 
lace Otis ee os -» 1b.) 0.21 | 0.59 0.89 | Fe 27 = 0.08 | 0.88 | 0.45 | 0.68 | 1.09 |0.09 | 0.17 (0.42 (065 | 1.10 | 0.11 |0.84 0.46 | 0.72 | 1.00 
19. Tempera- ( Outer surface oe os -- deg. Fahr.| 231 229 | 228 | 298 222 | 220 220 | 216 | 212 | 224 222 | 219 | 216 210 | 219 | 212 209 | 204 195 
20. \ ture Inner _,, oo oe ee 90 | 199 179 167 | 156 88 210 | 198 195 | 187 | 176 | 211 | 206 | = 188 | 174 205 191 186 | 178 158 
2i. calculated * °° oe e ee es 200| 178 165 | 155 | 142) 2 194 | 183/188 | 171 | 207 | 203 186 | 172 = | 186 184 | 179 | 168 
22. Steam, temperature... . oo 2 | 234.0 234.0 233.5 | 234 4.7 | 233.5 | 228.2 | 231.5 2322 | 230.2 | 230.6 | 282 230 280. 228 233 42-232 230 | 232 
= -« weight condensed per ‘minute oe es es Ib. | 0.045 0.031 0. waa 0.071 | | 0.078 0.071 | 0.110 0.117 | 0.133 | 0. 140 0.081 | 0. 106 | 0. 108 0.127 0.140 | 0 Th | 0.105 0.117) .. 0.139 
Total Heat per Second per Square ~~ of aaa oni. | | | ! } 
24. From circulating water, H + C o Th U) 2.7 4.4 4.8 dt 8.7 | 89 | 9.5 | 11.0 | 119 5.4 7.2 10.0 | 12.2 138) 8.6 | 8.1 9.4 | 10.6 | 11.6 
25. 4, steam condensed, H + C+ R. ee Pm 3.9 | 6.3 ii, ale 68 | 62] 96 | 10.2 | 11.6 | 12.2 | &8 10.8 | 11.1} 18.1 14.5 | 6.7 9.1 WF}. << 12.1 
Net Heat per Second per Square Foot of Internal Surface. | | 
26. From circulating water {(H+C)-C}xN.. Th.U| 7.0 | 119 13,0 | 15.1 | 18.2 | 44/112 | 11.9 | 139 | 15.0 | 6.6 | 12.6 | 15.5 17.5 | 48 | 102 118 | 184 | 147 
i7. ,, steameondensed {(H+C+R)-(C+R)} xN,, | 67 | 10.7 119 | 180 | 16.1 | 60 | 10.4 | 11.2 13.0 | 138 | 8.7 ire | ine 15.0 16.8 66 | 98 12) .. | 136 
28, Estimated thi-kness of film of condensed steam deposited in. \° ms 0018 | — 0018) 0. 0007 0.0032 0.0250 0080 0.0085 0. 0023 0. 0033 | 0. 0.0028 | 0.0022 | je.eeas ees .0060 0. 0050 0.0041 lo. 0037 | 0.0040 
_ z | | Peak HP le oo CS pa e ed = ak 
TABLE I.— Continued. 
—- Series 5. See Fig. 5. Series 9. See Fig. 9. | Series 6. See Fig. 6. 
1. Material and thickness of cylinder .. os Pe: re Cast am 3 4d in. thick Brass, ,°, in. thick | Steel, 49 in. thick. 
2. Condition cf surfaces .. “ a ne a ee Rough both sides Smooth both sides Smooth both sides. 
3. Nature of steam admission .. + _ a * ol In 25 jets In one jet In one jet. 
4. Radii, outside and inside . oe ss oe ° | 1.50 in. and 1.16in. 1.50 in. and 1.43 in. 1.50 in. and 1.19 in. 
5. Effective — outside and ia = oe re ee a “0. 182 = 0.140 —_ foot 0.182 and a a square foot 0.182 and bs —_ foot. 
6. Ratio of outside area to inside ee oe ee ee (0 to 1 1.04 to 1.00 1.26 to 1.00. 
7. Radii at thermometers. . \1.47in., 1.39 ip., t 1.31 in. No holes in cylinder 1.48 in. 
8. { Heat per second per square | “Conduction through covers C. 0.3 thermal unit 0.3 thermal unit 0.3 thermal unit. 0.9 thermal unit. 
9. \ foot of external surface Radiation . k. em os 1.3 oe ve 1.3 “ 1.5 ‘s 
Number of trial .. oe o<! Se 186 | | 187 188 | 217 218 | 219 220; 221 222 | 197 ; 198 199 | 200 201 202 | 203 204 
ay { Temperature of wall \ middie thermometer -. deg. Fahr.| — | = = a oo | oe ee ee cs 221 | 218 | 200 | 195 238 | 232 | 228 224 
” | | | | | | 
13, initial” =. - ; | 84.5 | 82.5 | 72.4 | 69.1 | 81.5 | 79.0 | 72.2 | 70.1 | 70.1 | 72.7 | 80.0) 85.7 | 73.9 | 69.9 87.5 | 85.2 | 74.4 71.4 
us. { temperate ot circulating / final, observed :. —;,~—=-183.8 [108.6 | 91.6 | 88.1 [180.1 [1424 [1102 | 96.5 | 984 [196.7 |1522 120.4 | 101.4 | 80.0 | 1889 | 136.7 | 1002 | 95.3 
oo » calculated .. 1132/1066 «=| 90 «6©| 88 |175 (|187 |108 (101 (105 {198 |160 [118 | 99 | & 169 =| «134 —Ss|“:114 95 
16 ) Velocity eo oe ee « per = 0.043 | 0.158 0.266] 0.407} 0.055; 0.118) 0.216) 0.307| 0.323] 0. 158 | 0.034 | 0.121 | | 0.202 | 0.314 0.050 | 0,119 | 0.205 0.319 
> if Circulating | Weighs per — 'j 1 .| 0.96 | 3.54 6.97 | 9.10 | 1.63 | 3.49 | 6.30 | 9.07 | 9.64 | 4.65 | 0. 97 | &48 6.75 | 8.90 1.42 | 38.37 | 5.81 9.05 
4 water » per second per equare ‘oot of e| | , 
18 J surface... . Saale = (0.11 | 0.42 0.71 | 1.08 |0.16 0°34 | 0.62 | 0.88 | 0.98 | 0.45 | 0. 0 ‘040 | 0.67 | 1.03 | 0.16 | 0.89 | 0.69 | 1,08 
19. f Tempera- )\ Outer surface «e deg. Fahr.| 217 | 205) 107; 1901; .. | .. ae ee oe aa ee 211| 208 | 201 251 | 242 232 231 
20. - turecalcu- ;Ioner_,, eo oe ee x6 | 204 181 167 155 eee ee ae he | ee "oak, os | 183 166 160 222° | 200 177 174 
2. | lated a= ee ‘ ae SR a ie ol eee ee ee meses Ss Te 162 217 | 199 168 17 
22, Steam temperature eo 9 | 280} 229 227 | 227 | 228 221] 218 | 217 | 282) 282) 238 | 231 | 229 230 271 =| 271 270 270 
23 ~=«g «= weight condensed | per minute oe ee Ib. 0.079 | 0.105 | 0.127 | 0.140 | 0.191 | 0.237 | 0.259 | 0.274 0 298 0.255 | +» | 0.125; 0.161 | 0.175 0.156 | 0.175 0.206 0. 223 
Total Heat per Second per Square Foot of ee Su _. | } } | 
24. From circulating water, H + h. U.| 5.1 10.0 | 125 | 13.9 | 160 | 20.2 | 22.2 | 21.9 | 24.7 | 23.0] 65 | 109) 145 | 15.6 12.6 15.9 18.5 19.8 
25. ,, steam condensed, H + C + R. os 8.2 10.9 | 18.1 | 14.5 | 167 | 20.8 22.9 | 24.1 | 26.0 | 22.2 -- | 109] 140 | 15.8 13.0 14.8 17.4 18.9 
Net Heat per Second per Square Foot of pn Surface. | | | | | | | 
26. From circulating water {(a +C) = c} xN To. U.| 6.2 12.6 | 15.9 | 17.7 16.3 | 20.7 | 22.8 | 22.5 254 | 23.7 | 68) 138! 184 | 10.9 14.7 | 189 22.2 23.8 
27. 4, steam condensed { (H + C +R)-(C+B}xXN ,, (86 | 121 15.0 | 168 | 15.7 20.0 | 222 | 28.4 | 25.4 | 21.5 | | 12.1 | 16.2 | 17.9 | 18.4 | 15.6 | 189 | 20.8 
‘28. Estimated thickness of tilm of condensed steamdeposited in.|0.0050 0.0037 en oa =e 7s an | oe jo ont}. 0009; 0. 0020 | 0.0023 | 0.0030 | 0. 0029 | 0.0029 | 0.0055 
TABLE I.—Continued. 
—_—— | Series 7. See re. al Series 8. See Fig. 8 
1, Material and thickness of cylinder .. as je ‘ Steel, 7 thick Copper, ,% in. thick. 
4 een of surfaces .. . 26 ‘ ae es o-| . is sides — bey _ 
. Nature of steam admission .. as . ee o one jet a one jet. 
4. Radii, outside and inside as “a ae oe| 1.44 in. and 1.40 in. 1.50 in. and 1.44 in. 
- Effective areas, outeide and inside .. pee io x | 0.174 and ype — foot 0.182 — — foot. 
atio of outside area to inside ° to 1.0 ft 1. 
8. { Heat per second per equare } Conduction through covers C.| 0 3 thermal unit 0.9 thermal unit 0.3 thermal unit. 
9. | foos of external surface Radiation.. bie R.} 1.3 e 1.5 oe 1.3 ” ” 
Number of trial . re a i 189 190 191 192 196 193 194 | 195 211 | 212 | 218 214 | 215 216 
13. Pe i te} initial oe deg. Fahr.| 87.0 79.8 77.7 | 693 73.0 78.6 72.2 | 712 86.0 | 806; 72.9 71.5 71.0 = 74,2 
14. wate of ci ue \ Sn observed. . ” | 1805 | 188.5 116.0 | 96.9 | 201.8 | 168.7 | 131.4 11L5 183.4 142.1 | 115.8 101.4 107.4 127.2 
15, \ : : : **),, calculated Re oe eee 116 |; |. Se |. | 18 | 116 183 139 118 102 | 116 133 
16. ) Velocity . os ee .. ft. per sec 0.078 | 0.172 0.268 , 0,386 | 0.098 0.168 0.260 | 0.387 0.052 0.122 0.204 @ 298 0.299 0.188 
17, \,Circulating (ye ight per minute.. es 1.88 4.12 640 | 923 | 2.36 3.78 | 6.21 9.25 1.63 3.83 | 6.41 931 9.37 5.90 
water. », second per square | foot of inside| | | ; a 
= l ” ihe Ib.| 0.18 | 040 | 062 | 089 |. 022 | 0.87 | 0.60 | 0.90 | 0.17 | 0.87 | 0.62 | 0.90 | 0.01 | 0.87 
22. Steam, temperature .. oe deg. Fahr.| 230 =| 228 228 SC 227. | 269 269 | 269 268 | 227 217 | 213 212 231 | 231 
3. yy weight condensed per minute <e Ib.| 0.193 0.247 0 255 0 268 0.301 0.344 . 0.369 9.376 0.173 0.223 | 0.259 0.290 0.358 | 0.319 
Total Heat ner Second per Square 7 ¥* External a Surface. | | 
24. From oureulatiog a “4 Cc = U.| ae = 4 24.40 | 4 one -2 oa7 14.5 | 21.6 | 25 2 255 | 818 28.7 
“0. ,, steam conaensed, H + C + R. a - . 24.4 } 6 .4 =| 82. ki 15.1 19.6 22.9 25.6 | 81.2 27.9 
Net Heat per Second per Square Foot tof Internal Dein, af | | | 
26. From circulating water {(H +C)-C}x N Th. U.| 16.8 232 | 236 24.6 | 81.0 | 3823 | 35.0 | 85.5 | 148 | 222 | 2.9 22 | 323 | 295 
27. ,, steam condensed {(H+C+R)-(C+RB)}xN ,, | 168 21.3 22,0 233 24.7 | 286 | 308 | 81.5 140 | 188 | 222 25.0 | 308 | 27.4 





from the covers. This was determined at various steam 
‘temperatures by weighing the steam condensed in a given 
time when no circulating water was passing through the 
oe whilst the hay og temperature of the room 
ept a 
about 80 dee ee y the same as in thetrials, namely, 
The ccudivaaie were divided into nine series, in each 


of which some variation was made in the material, condi- 


| 


tion of surface, or thickness of the metallic cylinder wall ; 
and each series comprised several variations of the steam 
temperature or of the quantity of circulating water. In 


each trial observations were nob commenced until condi- 
tions of uniform temperature had been well established, 
after which the steam temperature, the temperatures in 
the interior of tha metal, and the initial and final tem- 
peratures of the circulating water were noted every three 





minutes. At the end of 15 minutes the trial was raed, 
the quantity of condensed steam which had accumula’ 

was measured, and the circulating water which hed phased 
through the "apparatus was weighed. Each trial was 
made in duplicate, and when necessary was further re- 
peated until an agreement was obtained. The t 
quantity of heat transmitted per second was about 35 
thermal units and the least about 7 thermal unite per 
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equare foot of internal surface of cylinder. The cast-iron 
cylinders were of pee hard cylinder metal, cast in 
Messrs. Bryan Donkin and Co.’s foundry. The copper 
and brass were ordinary commercial tubing ; and the steel 
cylinders were of cold-drawn metal, kindly presented by 
the Credenda Company of Sheffield. 

In the authors’ opinion the results of their experiments 
show that the film of water deposited by condensation 
and adherent to a metallic surface, resists the transmis- 
sion of heat in exactly the same way as an equivalent 
greater thickness of metal would do; so that the differ- 
ence of temperature between the steam and the actual 
outer surface of the metal will depend upon the mean 
thickness of the water film and upon the rate of flow of 
heat through it. The thickness of the water film, as 
determined from the difference of temperatures, is de- 
cidedly less on a smooth surface of cast iron than on a 
rough one, and is apparently not affected by the admis- 
sion of steam in jets to sweep the surface. There is no 
apparent difference, in the resistance to transmission of 
heat, between the surface layer of metal and that next to 
it ; or, in other words, there is no drop in temperature on 
entering or leaving the metal, as shown in Fig. 11, page 788. 
The thermal gradient at any point in the metal would be 
uniform in a flat plate, and becomes steeper towards 
the interior of a hollow cylinder as the circumference 
diminishes, as in Fig. 11. At any point on the surface of 
the metal next to the circulating water, the temperature, 
owing to an adherent film in which a thermal gradient 
exists, is much in excess of the mean temperature of the 
circulating water at the same point. The rate of conden- 
sation or flow of heat increases, but in a constantly 
diminishing ratio, with the difference between the tempe- 
rature of the steam and that of the circulating water at 
the point considered, and with the velocity of the circu- 
lating water, as shown by the curves in Fig. 10. 

APPENDIX, 

In Table I. (page 789) are given the detailed results 
of observations made during the series of trials 1 to 6, in 
which the cylinders were sufficiently thick to allow of 
ascertaining the temperature of the metal at points in its 
interior ; and also in the series 7 to 9, in which the thick- 
ness of metal was too small to allow of ascertaining the 
temperatures in its interior. In this Table, at the 
head of each series are given the material and thick- 
ness of the metal cylinder, and the condition of its 
surfaces ; the nature of the steam admission; the radii 
of the outside and inside surfaces; the effective areas 
outside and inside the cylinder, with their ratio N ; the 
radii of the cylinder at the points where the thermo- 
meters were inserted ; the quantity of heat conducted to 
the water through the covers, and also the radiation, in 
thermal units per second per square foot cf outside sur- 
face. The above ratio N is also the coefficient by which 
the number of thermal units per square foot of outside 
surface must be multiplied, in order to give the corre- 
sponding thermal units transmitted per equare foot of 
inside surface. 

Line 10 gives the temperature in the interior of the wall, 
shown by the thermometer in the outer hole; line 11 in 
the middle hole; and line 12 in the inner ho'e. Line 13 
shows the observed initial temperature of the gem | 
water ; and line 14 its observed final temperature, correcte 
for the rise of temperature due to the conduction of heat 
through the covers. Line 16 gives the velocity of the 
circulating water in feet per second; line 17 the total 
observed weight of circulating water in pounds per minute: 
and line 18 the weight of circulating water in pounds per 
second per square foot of inside surface. Line 22 gives 
the observed temperature of the steam. Line 23 gives 
the total observed weight of the condensed steam collected 
from the walls in pounds per minute. Line 24 gives the 
observed weight of circulating water per second per square 
foot of external surface, multiplied by its rise in tempe- 
rature ; so that if H is the number of thermal units trans- 
mitted per second per aquare foot of external surface of 
cylinder, and C the number of thermal units transmitted 
per second per square foot of external surface to the cir- 
culating water through the covers, H +- C will be repre- 
sented by the quantities given in this line. Line 25 gives 
the obzerved weight of condensed steam collected from 
the vertical walls per second per square foot of external 
surface, multiplied by its latent heat per pound ; so that 
if R is the number of thermal units lost by external radia- 
tion per second per square foot of external surface, H+ 
C +R will be represented by the quantities given in this 
line. Line 26 gives the number of thermal units trans- 
mitted per second per square foot of internal surfaze, as 
obtained by multiplying the value of {(H+C)—C} by 
the coefficient N. Line 27 gives the number of thermal 


Tae II.—Nichol’s Experiments. 


Circulatiog Water. 








a | 
ay | 
a ———te = —_—_ is | 3 
oa 2 z 
38 - 58 Temperature. = 
s 4 on, ¢ 
Re o 
ra} “ 2. 
a) > oF 3 = > | & 
. — 
r=] & =3 = “ 8 > > oh } & 
Se. | SB (Sse) st | Ws | <3] gs 
Ss cs = ee ¢ aes 33 
gee sk isegs 32 22 | 22) 3 
éz E 2 (pm &| SO EO me | Z 
No. ft. lb. deg. F. deg. F. | deg. F. | deg. F. 
vi 1.35 0.18 0 40S | «(255 
ve 4.63 0.63 58 9383 |, 98 | 255 
V3 6.50 0.88 68 85 ,85 | 255 
H4 1.30 0.18 68 165 165 | 265 
H5 5.12 0.70 58 101 100 =| 255 
H6 6.92 0.94 58 944 94 | 265 


H = Horizontal tube. — 








Tasie III.—Hagemann’s Experiments. 


| Circulating Water. 

















r i o 
| id Temperature sg 
| 25 | | @ 

oc te i= | & 
5 = | gs sc | ; | 3 | 8 
& | 23/52 | a2 | 2 | oe | & 
5 88) 8 es | #5 | fe & 
fe | sg | SP | Sf | nS | Se] 8 
rs cect cea ls J es, n 
No. | ft. | Ib. | deg. F. | deg. F.| deg. F. deg.F. 
4-5 } 0.80 | 0.08 | 79 159 | 14 212 
6-7 | 0-46 | 0.09 | 90 146 | 145 212 
8-9 0.89 | 0.17 98 138 | 138 212 
1011 2.60 | 051 | 106 138 | 180 212 
lle 4.06 | 0.79 | 106 127 124 212 
11b 5.67 | 1.12 | 109 1244 | 125 | 212 
lle | 5.67 | 1.13 | 106 | 123 123 212 
lld 5.938 | 1.16 | 193 136} | 138 212 
12 1.02 | 0.20 | 192 200 | 205 | 212 
13 | 1.02 | 0.20 | 183 198 202 212 
14 1.08 | 0.20 | 164 183 187 212 
15 1.08 | 0.20 | 134 163 164 212 
16 1.04 | 0.20 | 118 152 152 213 
17 1.02 | 0.20 | 104 143 141 213 
18 1.03 | 0.20 96 135 | 185 | 213 
19 1.02 | 0.20 | st 125 125 213 
20 1.04 | 0.20 61 107 106 | 213 
21 2.93 | 0,44 | 191 198 200 | 212 
22 2.19 | 0.43 | 190 197 201 | 212 
28 2.09 | 0.41 | 187 195 199 212 
24 2.07 | 0.41 | 159 176 177, | 212 
25 2.08 | 0.41 | 159 | 175 177 212 
26 208 | 041 | 131 154 | 153 | 212 
27 2.09 | 0.41 | 105 133 132 212 
28 210 | 0.41 | 87 115 116 212 
29 2.08 | 0.41 | 50 83} 83 212 
30-31 8.35 | 0.66 | 195 199 202 | 212 
32 3.31 | 0.65 | 186 193 | 196 212 
33 3.41 | 0.67 | 141 158 | 158 212 
34 3.40 | 0.67 | 110 134 | 131 212 
35 8.38 | 0.66 | 49 78 | 76 212 
36 6.38 | 1.05 | 193 1964 | 200 212 
37 5.44 | 1.06 | 162 173 173 | 212 
38 6.46 | 1.07 | 197 143 142 212 
39 5.88 | 1.05 | 49 2 71 212 
40 6.50 | 1.07 | 49 71 71 212 
EG 1.94 | 038 | 42 87 | 87 | 220 
57 | 1.87 | 0.87 | 42 98 | 98 239 
58 183 | 0.86 | 42 104 | 103 255 
59 1.87 | 0.37 42 117 | #114 280 
60-61 214 | 0.42 | 42 8 | 77 213 
62 | 214 | 042 | 43 96 | 92 | 235 
63 214 | 042 | 43 100 97 | 248 
64 214 | 0.42 | 438 102 | 98 252 
65 2.14 | 042 | 43 112 | 106 272 
66 2.95 | O55 | 43 mo. | wi 213 
67 2.95 0.58 | 43 83 | 81 225 
68 2.95 | 0.58 | 43 83 | 85 941 
69 2.95 | 0.58 | 43 90 | 88 247 
70-71 2.95 | 0.58 | 438 98 | 92 269 
72-73 | 459 | 091 | 48 s | 7 212 
74 | 4.59 | 0.91 | 44 m2 | 7 221 
75 | 459 | 0.91 44 74 «| «#74 236 
76-77 | 4.59 | 0.91 43 79 | 78 258 
78-79 | 459 | 0.91 | 43 80 | 81 266 
80 |} 2.0% | 640 | 44 105 | 108 269 
81 / 20% | 0.40 | 44 103 | 104 255 
82 2.04 | 0.40 44 99 | 101 248 
83 | 208 | 040 | 44 9 | 96 236 
84 | 208 | 0.49 43 88 | 87 221 
85 | 208 | O41 | 44 SS- | 196 | ge 
86 2.04 | 0.40 | 44 SO | 97 207 
87 204 | 0.40 44 so | 77 204 
88 2.03 | 0.40 | 44 75 | 76 190 
89 | 193 | 087 | 58 103 | 102 223 
90 | 1.82 | 0.36 59 «| 113 | 112 | 240 
91 | 1.82 | 0386 56 117 117 256 
92 | 1.82 | 0.86 55 130 | 126 282 
93-94 3.19 | 0.62 | 139 158 164 229 
95-96 | 3.19 | 0.62 | 189 | 165 171 252 
97-99 | 819 | 062 | 140 | 172 | 176 | 275 
100 | 267 | 0.52 | 176 | 209 | 210 | 277 
101 | 262 | 0.51 | 180 | 912 213 | 278 
102 | 267 | 0.52 | 167 | 201 | 208 | 278 
103 =| 2.75 | 054 | 140 | 180 177 | 276 
104 | «277 | 0.54 | 187 | 175 | 178 | 277 
105 | 2.77 | 054 | 126 165 | 163 | 27 
106 2.78 | 0.55 | 119 160 | 162 276 
107 | 2.77 | 064 | 118 | 165 | 167 | 277 
108 2.77 | 0.54 | 103 | 147 | 148 277 
109 | 277 0.54 98 144 | «144 278 
110 | 277 | 0.64 | 89 138 138 78 
111 275 | 0.54 60 110 108 | 278 
112 | 275 | 0.54 | 48 98 97 | 277 
ab 2.90 | 0.57 | 45 83 83 229 
e-d 289 | 0.56 | 92 122 | 125 230 
e 2.89 | 0.56 | 101 131 | 134 231 
fg |°289 | 056 | 111 138 | 142 230 
h | 318 | O61 | 189 168 | 157 212 
113-14 | 3.05 | 0.60 44 75 | 78 212 
115-16 | 8.00 | 0.59 44 84 86 241 
117-18 8.02 | 0.59 44 87 | 88 252 
119-20 3.02 | 0.59 | 44 9 | 90 261 
121-22 8.02 | 0.59 93 | 9 274 


| 44 


units transmitted per second per square foot of internal 
surface, as obtained by multiplying the value of {(H+C 
+R)-(C+ R)} by the coefficient N. Line 28 gives the 
calculated thickness z of the film of condensed steam 
deposited on the metallic surface, as arrived at by the 
formula given in the next column. 

Previous Experiments.—There are nob many published 
experiments on the transmission of heat from surface con- 
densation through metallic cylinders ; but the following 
are sufficiently in detail for enabling a comparison to be 
made with the authors’ results. 

1. Mr. B. G. Nichol, of the Ouseburn Engine Works, 
Newcastle-on-Tyne, made a series of trials on brass tubes 
in 1875, of which the results are recapitulated in the 
Proceedings of this Institution, 1894, pages 158 and 159. 
(See Table IT., annexed. ) 


2. Mr. G. A. Hagemann, of Copenhagen, made a set of 
experiments, about 120 in number, described in the Pro- 
ceedings of the Institution of Civil Engineers, 18391, 
vol. Ixxvii., pages 311 to 322. These experiments were 
made with a vertical brass tube 1}j in. external diameter, 
#: in. thick, and 37 in. long, placed centrally inside a cast- 
iron tube of 6in. bore; cooling water flowed upwards 
through the brass tube, while steam was condensed in the 
annular space. The steam was of various temperatures 
from 190 deg. to 280 deg. Fahr., and the temperature and 
velocity of the circulating water were also varied between 
wide limits. (See Table III., annexed.) 

The observed results of Nichol’s, Hagemann’s, and the 
authors’ experiments, which are plotted as curves in Fig. 
13, page 788, can bs represented closely by the formula 

F= Vb —t(A Jv+B Vto — 212 deg. 

where F is the flow of heat at any point in the tube in 
thermal units per square foot of internal surface per 
second (Table I., lines 26 and 27), v the velocity of the 
circulating water in feet per second (Table I., line 16), 
t» the temperature of the steam in degrees Fahrenheit, 
t the mean temperature to which the circulating water has 
been raised at the point considered in the tube; and A and 
B are constants depending upon the nature of material, 
thickness, length, and diameter of the tube with which 
the experiments were made. 

The fina\ temperature f- of the circulating water (Table 
I., line 15) can be obtained from this formula by means 
of the following equations, in which 


F; is the flow of heat per square foot per second at 
the inlet, 

Fy is the flow of heat per square foot per second at 
the outlet, 

the initial temperature of the circulating water 
(line 13), 

the weight in pounds of circulating water passing 
over each square foot of metallic surface per 
second (Table I., line 18), so that the ratio c + v 
is constant for the same tube : 


Fi = nite — ti (A vv + B nts —32 deg.) 
Fy = Jt —te (A Jv +B Jt, — 212 deg.) 
F; +2F, 

3 


In line 15 of Table I. and in Tables II. and III. are 
given the resulting values of t- according to these equa- 
tions, for the expsriments referred to, with the following 
constants : 


ti 


c 


= ¢ (te —t % 





Thick- : 
nen. Ratio. Constants. 
In. ctv A B 
Nichol, brass tube, 
vertical... .. 0.049 0.1383 0.40 0120 
Nichol, brass tube, 
horizontal ... .. 0.049 0.188 0.55 0.165 
Hagemann, brasstubea 0.094 0196 080 0.695 
(cast iron, rough... 
= ¥5 a | 
a is smooth, ;{ - » > 
a with jets r 0.345 2.65 1.67 0.038 
m3 | cast iron, rough, } 
s+ with jots nie 
= cast iron, smooth 0.980 1.70 1.33 0.037 
‘a | steel, smooth 0.320 328 2.50 0.067 
tw ‘ * .- 9.030 352 200 0.270 
& copper, smooth... 0.062 352 4.50 0.270 
brass, smooth 0.070 3.52 3. 0 210 


In those of the authors’ experiments in which thermo- 
meter readings were obtained of the temperatures in the. 
interior of the metal, the mean thickness z of the film of 
water deposited by condensation on the outer surface of 
the tube can be deduced from any one of these readings 
te at the radius 7: by the formula 


fot ; 
300: = © — 8 rv log, = 


and these are the values shown in Table I., line 28, as 
deduced from the observed temperature by the thermo- 
meter nearest the middle of the thickness of metal. 

The temperature ¢, of the inner surface of the metal 
can be obtained either by using the ascertained value of : 
in the formula 


ts — ty = (8rv log, N + 8002) x ¢ eo" ) ’ 
or by.a calculation independently of z according to the 
| formula 
m (to —t: ) =t: - ty = 8rp log, Nxe te ), 
t. baing the temperature of the outer surface of the metal, 


and m a constant for each cylinder of the following value : 
For cast iron, rough 0.345 in, thick, constant m = 10 


»~—oy~—Ss Smooth 0.345 ,, ” » 20 
” ry °” J ” ” ” 10.0 
» steel, smooth 0.320 ,, ” »  ‘L4 


The values of ¢, calculated in these two different ways 
are given for comparison in lines 20 and 21 of Table I. 

The values of ¢-, the temperature of the outer surface 
of the metal, as deduced from those of ty, are given in 
line 19 of Table I. 





Tue AvusTRIAN Liorp —The revenue of the Austrian 

ap Navigation Company shows a falling off of 33,000/. 

in the first eight months of this year, as compared with 

the corresponding period of 1895. The causes assign 

for this decline are cholera in Egypt, paralysed business 

- a and a reduction in rates of transport from 
ndia. 
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Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


22,450. E. Burnet, Wigan, Lancaster. Incandes- 
cent Electric Lamps. [8 Figs.) November 25, 1895.—A is 
a back plate of vulcanite. B is a parabolic reflector. C is an 
incandescent eg 3 bulb. D is a cylindrical holder formed of 
similar metal to the reflector, and attached to the plate A, and 
having the lens E spun into it. F is the sealing point of the lamp 
bulb. One of the platinum loops is connected with a hook T of 
contact spring S. The other loop is connected with one end of 
one of the two battery wires. The battery ends of these wires are 
soldered into the hollow shanks of hooks M. The battery ter- 
minals have grooves in their contiguous faces (K, L) in which fit 
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the bodies of the hooks, the shanks of the hooks being of les3 dia- 
meter than the parts which sit in the grooves. When, therefore, 
the terminal nuts are tightened, the hooks are held imprisoned, 
but a very little unscrewing of the upper nuts enables the hooks 
to be withdrawn. The grooved seating of the two nuts prevents 
each terminal hook from spreading, and secures a perfect contact. 
The contact screw G makes contact with spring 8S, by being 
screwed up till it touches it, one end of the battery wire which is 
not coupled up directly with the bulb being connected with the 
socket of the contact screw G. I is the hook for suspending the 
amp to its support or to the battery. (Accepted October 28, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

24,383. S.Cutler,London. Gas Liquor Separators. 
[3 Figs.]. December 19, 1895.—In the manufacture of carburetted 
water gas the liquid flowing from the washing apparatus consiste 
of water mixed with other liquids more or less dense, and the 
object of this invention is to provide a means of suitably ae 
ratiog the water from the denser liquids. In carrying out this 
invention a large chamber A has fitted within it a series of baffle 
divisions B extending to within a short distance of the bottom of 
the chamber which is sloped both longitudinally and transversely 












































80 that a channel C is formed to conduct the denser liquids to a 
chamber D at the lower end of the chamber F. The liquids to be 
separated are admitted at the inlet pipe E and flow slowly between 
the baffl: divisions B and thence over the central chamber F to a 
sump G where the liquid is withdrawn for re-use. The denser 
liquids flow by gravitation along the channel C into the chamber D, 
from which they are withdrawn at intervals. The levels of the 
liquids are shown by suitable float indicators or gauges. (Accepted 
October 28, 1896). 


shoe. S. Cutler, London. Oil Atemiser for Gas 
Carburetters. [5 Figs.) December 19, 1895.—In carrying 
out this invention a circular inlet chamber A depending into the 
carburetter, and terminated with a nozzle B of suitable form, is 
provided. Within the chamber A is placed concentrically a core 
tod C of smaller diameter, having its lower end D enlarged to corre- 
spond with the bore of the chamber A, and its upper end fitted 
with a bolt E ded with a screw thread J which passes through 
Astuffing-box F screwed into the top of the circular inlet chamber 
A. The bolt E is provided at the top with a handle G which also 
acts as an indicator hand and shows the area of the spray on the 
dial plate I attached to the stuffing-box F. The enlarged end 





D of the core rod C is internally recessed or cu’ and pierced 
with a series of holes H preferably placed obliquely. The liquid 


enters the inlet chamber A at a guitable pressure, and flowing 
own the annular space formed between the inner surfaces of 
the chamber A and the internal core rod O, passes through the 
holes H into the recess or cup D, where it gyrates at a high 

















velocity and passes out through the nozzie B in an atomised con- 
dition. To adjust the area of the yyy! the internal core rod C is 
raised or depressed by means of the handle G acting upon the 
screw thread J on the bolt E. (accepted October 28, 1896). 


GUNS AND EXPLOSIVES. 


20,694. Sir Andrew — a Cc. a Murray, New- 
castle-upon-Tyne. utomatic reech - ening 
Mechanism for Guns, [8 Figs.) November 1, 1895.—The 
object of this invention is to provide means whereby the movement 
of the gun in running out after firing is made to open the breech of 
the gun, at the same time retaining the power to close or open the 
gun breech by hand. It is applicable whenever the breech of the 
gun is opened by the rotation of the axis pin which forms the 
pivot on which the breech screw is swung clear of the breech end of 
the bore of the gun. In the arrangement shown, a@ is a toothed 
rack gearing direct or by means of a wheel b into a toothed wheel 
c keyed on the axis d of the hinge pin of the breech screw. This 
toothed rack is formed with a quick pitched female screw thread 
into which is fitted a male screw e held at the forward end ina 
bracket f on the carriage provided with a bearing which permits 
the male screw to revolve or be revolved. The rear end of this 
toothed rack @ passes through a bracket g carried on the gun 
and has a T-head a! which prevents it drawing forwards through 
this bracket. The toothed rack @ is also provided near ite front 








end with a notch or projection into or behind which a pawl h can 
engage. The male screw is fitted with a toothed wheel j at its 
forward end by which through a pinion & and handwheel /! it can 
be revolved when necessary. Oa the gun recoiling, the toothed 
rack @ is drawn to the rear the full length of the recoil by ite T- 
head al, When the gun goes forward again the rack cannot go 
forward with it, being detained by the pawl / which has fallen 
into or behind the notch or — provided for this purpose. 
As the rack cannot move, the toothed wheel } and the toothed 
wheel c on the axis d of the hinge pin of the breech screw get 
turned round, and so the gun breech is opened, When it is 
required to close & again, the pawl / is withdrawn and the 
male screw é revolved by its wheel j and handwheel k!, and this 
screw acting in the thread inside the toothed rack a, the toothed 
rack is drawn along so as to revolve the wheel c on the axis of the 
hinge pin, and close the gun breech. By reversing the direction 
in which the handwheel is turned, the gun will be opened. During 
the recoil of the gun the female thread is drawn along the male 
screw é, which will therefore revolve. (Accepted October 28, 1896.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 


22,622. A. er and E. C. Newby, Cardiff. Exca- 
vating ery. [4 Figs.) November 26, 1895.—A is a 
strong truck having on it a revolving base frame B on which are 
placed an engine and boiler and gearing C for wor the exca- 
vai mechanism. On the front of the base frame B is pivoted a 
jib D which can be raised and lowered in the usual way. Also on 
the front part of the base frame is pivoted on trunnions at ¢ an 
upright frame E on the top of which bearings. are formed for a 
strong shaft carrying a tumbler F. This tumbler is caused to 
revolve by bevel gear from the engine gearing C. A hollow boom 
G piv on trunnions concentric with F projects forwards from 
the frame E, its front end, on which is mounted another tumbler 
Fl, being suspended from the jib D. Around the tumblers F and 

ite of di g buckets H, which, as the tumblers re- 


Flisa 
volve, travel in the d on of the arrows, the full buckets 





ing upwards at the front end of the boom, and travelling Pack 
through the boom, while the empty buckets travel forwards under 


the boom and ascend along the face of the work to be excavated. 
Between each pair of the buckets H there is a tray or open-ended 
trough kh. These trays form with the flat sides of the buckets a 
continuous floor on which the excavated material is carried, 
whatever be the inclination of the boom, to shoots K arranged on 
the frame E, down which the material descends into wagons pre- 
ferably placed on temporary rails on either or on each side of the 
—— Each bucket H has at its mouth steel scrapers or teeth 
and on its side and back a scraper /) to clear away material that 
may be deposited on the inside of the boom G. To facilitate the 
excavation there is arranged at the end of the boom additiona 
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digging apparatus consisting of a shaft mounted in advance of 
the mouths of the buckets H and driven by a chain gear from the 
tumbler F!, On this shaft are fixed picks L, which revolve in 
pe gg direction to that of the tumblers F'. The material dug 
out by the picks falls into the buckets H and is carriedaway. As 
the material is excavated in front of the machine the boom G is 
advanced for fresh cuts by moving the frame E step by step till 
it attains the dotted position somewhat inclined beyond the up- 
right. It is then moved back till it is as far inclined backwards, 
and then the truck A is advanced a distance equivalent to the 
stroke of the frame E. (Accepted October 28, 1896). ; 


20,526. T. Lumsden and M. Brown, Gateshead, 
Dur Pipe Wrenches, &c. [2 Figs.) tember 16 
1896.—This invention relates to an improved Be, for pi : 
tubes, round bars, and the like. It consists of an open flat-linked 
or other suitable chain with both edges of each lin 
concaved, having long links on one end couplin 
lever. The link end of the hand lever is provided with two or more 
short fingers ,the centre distance of whose points is mare 
the pitch of the chain. The size of the fingers is such that they 
will easily enter the openings in the chain. The length and s‘ze 
of the chain are regulated by the sizes of the tubes or the like on 
which it is required to operate. To apply the wrench the chain 














—* = 2 ied 
COD Fig.1. 
Fg .2. 
is put round the object to be turned, the loose end be- 


tween the long links, and one of the fingers on the lever end 
will at once enter an opening in the chain. The pitch of the 
oom being greater than that of the chain, very little motion 
of the hand lever will put either one or the other finger into 
gear, and on the lever being moved in the proper direction, the 
chain will grip the tube firmly and with a uniform pressure 

round. There is therefore no tendency to distort or bulge the 
tube. In the figures C is the chain, D are the long links, H the 
hand lever, and F the fingers on the hand lever. T represents 
— 1. which the wrench may be applied. (Accepted October 
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MINING, METALLURGY, AND METAL WORKING. 


23,996. B. W. Windez and J. Muxlow, Sheffield. 
Construction of Ingot Moulds, [2 Figs.) December 14, 
1895.—In a mould for producing a plated ingot or an ingot having 
a face of best steel and a oack of inferior quality, the ly A of 
the mould is made in one casting, either with or without the base- 
plate B. The sides C of the mould are made to taper or contract 
towards that end in which the facing of best quality steel is to be 
cast into the space F. This space F is separated by a partition 
plate D, having its vertical edges bevelled to fit inst the sides 
of the mould, in the position required. The division plate is held 
= its position by the pressure of a double wedge G and H 
fitting between the back of the plate D and the’back of the mould 
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removed, and the second casting made in the back space. The 
part G may, if desirable, be cast upon the plate D. (Accepted 
October 28, 1896). 


24,453. R.A. Hadfield and A. G. M. Jack, Sheffield. 
Manufacture of Cast Steel Hollow Projectiles. [1 Fig.) 
Deeember 20, 1895.—The object of this invention is to enable 
feeding heads to be dispensed with, for which purpose, in lieu 
thereof, a small stalk or stem is cast on the point of the pro- 
jectile, which is cast uppermost in the mould, and which point, 
being of small diameter, entails only a trifling loss of material, 
and can be easily removed. For pg this invention into 
effect there is provided a metallic mould or chill in three parts. 
The lower ‘seed 1 is recesred at 2 for the reception of the collar 3 
of the core barrel 4, and has screws 5 for securing the core barrel 
in position. The middle part 6 forms the parallel part of the body ; 
and the upper part 7 the ogival head of the chell, together with 
the point slightly enlarged. bove and on the upper part or 
chill 7 is secured a metal box 8 which is rammed with sand 9 
hollowed out to form a funnel-shaped runner 9a, Over this box 





and supported by projections a thereon, is placed a runner box 10 
tavough which the molten steel is run. The hole 10a in this 
runner box js emaller than the opening 9a by which the steel 
enters the mould so as to permit the gases escaping between the 
box 8 and runner box 10. The point lla of the core 11 on to 
which the molten steel falle when being cast, is formed of wrought 
iron, and is placed in the core-box and rammed up as part of the 
core. This —_ prevents the casting from being hollow or 
“ piped” at the apex of the shell. The metallic point or chill is 
removed when dressing out the core, and it may again be used for 
the same purpose. When the shell is cast, or very soon after. 
wards, the runner box 10 snd also the box 8 below are removed. 
In doing this the stem or sbank on the shell is broken off while it 
is yet in a plastic condition, and thereafter the casting may be 
removed from the mould, and the point thereof formed to the 
required shape. (Accepted October 28, 1896). 


RAILWAYS AND TRAMWAYS. 


W. R. 8. Jones, London, and E. R. Cal- 
throp, Liver l. Buffers and Drawbars for Railway 
Vehicles. [6 Figs.] October 29, 1895.—1is a central buffer carried 
by a combined buffer and drawbar rod 2 provided with buffer and 
draw springs 3 and 4 respectively, The end of each spring 3 and 
4 adjacent to the headstock 5 of the vehicle to which the central 
boffer is applied, is provided with a spring socket 6 having a 
vertically arranged concave bearing surface 6a mounted to bear 
against a convex bearing surface 7a formed on a plate 7 that is 
fixed to the headstock and through a hole 7) in which the com- 
bined buffer and drawbar rod 2 extends, the convex surface 7a 
at each side of the said rod being struck from a centre 8 eccentric 
to the centre 9 about which the rod 2 can turn in a horizontal 
direction. By this arrangement when the buffer and rod 1 and 2 
are turned into the position shown for example by the line z x or 
wi a1, the sockets or holders 6 will be caueed to travel on the 
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eccentric or cam surface 7a, and as each of these surfaces gra- 
dually recedes from the centre of motion 9 as it proceeds from the 
longitudinal axis y y, the buffer and draw springs will be further 
oompressed on one side, viz., that to which they turn, than at the 
opposite side, with the result that the additionally compressed 
side of each spring acts to retain the buffer and rod to their 
central position when permitted to do so as when the connected 
vebicles pass on to a straight — of lire. When it ie de- 
sired that a greater deviation of the buffer from the longitudinal 
axis 1 y shall be possible, eay to the line 2? 22 or x 23, whilst at 
the same time insuring that the brffer and rod shall automati- 


section. 
conical ends a' of the furnace or flue, are formed with the front 
plate c and combustion chamber or tubeplate d of the boiler, and 
to these the conical ends a! are connected by welding. riveting, 
or otherwise. 
conical flanges b that enter the wide-mouthed ends of the furnace 


throttle valve which controls the ports 8a; it is provided with 
es ribs or wings 6 that connect it to the stop 
valve 7, in which is formed a central ope: 7a@ communicating 
with the space at each side of the valve and is controlled by a sup- 
plementary valve 8 connected by a universal joint to the inner 
end of the valve ting dle 9. The valve 7 is provided 
with upwardly extending portions 7b to which is sec & croes- 
piece 7c having an aperture ——— which the valve spindle 9 
passes ; the spindle is provided on the underside of the cross-piece 
with a collar adapted to engage therewith but capable of slight 
movement relatively thereto before the supplementary valve 8 
comes into contact with its eeat around the opening 7a. 10 is an 
operating lever. The arrangement is such that when the spindle 





9 is operated in one direction to close or partly close the combined 
valves 5 and 7, the supplementary valve 8 first closes the opening 
7a and then moves the combined valves 5 and 7, the former of 
which is arranged to ually close the ports 8a before the stop 
valve 7 comes against its seat on the upper edge of the chamber 
3. When the spindle 9 is moved in the opposite direction, the 
supplementary valve 8 is caused to uncover the opening 7a 
through the stop valve, which is thus, by a very small flow of 
fluid, placed approximately in equilibrium, and therefore can be 
easily opened, together with the throttle valve, by the continued 
movement of the spindle. (Accepted October 28, 1896). 


6316. G. Rollo and M. M. Rollo, Liverpool. Steam 
Boilers. (8 Figs.) March 21, 1896.—A is a pear-shaped “ pot” 
or receptacle placed in the firebox B, having a neck or pipe C, to 
which is fitted a feed connection D passing, down through the fire. 
This is led outside the shell B', and there connected to the feed 
check valve. Between the top of the “‘ pot ” A aforesaid and the 
crown of the firebox B, a number of tubes E are placed for con- 
veying the water from the *‘ pot” upwards to the upper portion 
F of the boiler above the firebox crown, and at the sides of the 
pot large or small tubes G are inserted to connect ib to the water 
spaces at the sides. One tube is of such dimensions as to allow of 
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a man getting inside through a manhole placed in the shell, so as 
to enable him to do any cleaning or repairing. These side tubes 
are preferably arranged diagonally so as to slope romewhat in a 
downward direction. H are the firebars, I the firebox stays, and 
J the smoke exit leading to the uptake. The feed water entering 
from the bottom is first heated by the fire. and in its upward pas- 
sage into the pot A, a motion is caused which drags the otherwise 
stagnant water at the bottom of the water space H into the pot, 
where it is given an upward motion owing to the heating surface 
in the pot and the water tubes Ein the crown.-- On reaching the 
top it will falldown into the water space until evaporated into 
steam. (Accepted October 28, 1896). 


24,266. S. Fox, Leeds. Boiler Furnaces or Flues. 
(2 Figs.] December 18, 1895.—As represented in Fig. 1 the fur- 
nace or flue is constructed with wide-mouthed conical ends a!, and 
a number of connected cones or conical rings (a) eo disposed as to 
form alternate internal and external hollow ridges of conical form 
in cross section, the distance apart and depth of the ridges being 
uniform inthe example, although they may vary to suit different 
requirements, and the apices may be of rounded form in cross 
Conical flanges or rings }, adapted to fii within the 


In the modification represented ia Fig. 2 the 





cally return at the right time to the central or normal position, 
auxiliary controlling eprings 10, 10a may be arranged in connec- 
tion with each socket in such a way as to be compressed by lateral 
movement of the socket in either direction. These auxiliary 
springs are shown arranged between the base of the sockets 6 
and the plates 7, but they may be otherwise arranged. (Accepted 
October 28, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


20,043. J. D. Chure'! London. Valves. [1 Fig.) 
October 24, 1895 —1 is the valve case having inlet and outiet 
branches 1a and 1); it is formed with an internal flange 1d to 
which is secured a tubular chamber 3. © This chamber has a 
closed lower end and is formed with ports 3a communicating with 
the outlet 1). It is important that the chamber should be 80 


arranged that it is free to expand. A pin 4 extends through the 


or flue a are made as separate rings, the parts e and e¢! of which 
are secured respectively to the plates c and d of the boiler. 
arrangement enables the furnace or flue a to be readily withdrawn 
from the boiler for repair or other purpose, after first disconnect- 
irg it from the conical part } of the rear ring e' and detaching 
the front ring from the front 
or flue illustrated in Fig. 2 has 
alg owes further apart than those of ‘the flue illustrated in 

gi, 





This 


late ¢ of the boiler. . The furnace 
idges of lees depth arranged with 


the conical flanges of the front and tube plates being made 














bottem of the chamber 3 and into the valve case in such a manner 
as to centre the chamber 3 in its proper position, whilst leaving 
it free to expand in apy direction. 


5 is the hollow cylindrical 


of a corresponding form. The formation of the furnace or flue 
may conveniently be «ffected by the aid of suitably shaped 


rollers, swages, or dies, after the plate of which the furnace or flue 
is to be formed, has been brought to a plain cylindrical shape by 
welding upa rolled plate. (Accepted October 28, 1896). 


14,797. R. Patrick, Greenock, Renfrew. Water- 
Tube Boilers. (3 Figs.) July 4, 1896.—This invention relates 
to that class cf water-tube boiler having inclined water tubes 
with water pipe ends or headers, and ts in constructing such 
boilers in separate sections of groupe of water tubes, each sec- 
tion having its own firegrate, and steam drum, dome, or receiver, 
and being divided from the adjoining sections by a tien of 
firebricks or tiles. The sections are capable of being worked 
together or separately as desired. The ends of the inclined 
water tubes A of each group or section are expanded or screwed, 
into the tubeplates B, B! of the headers E, E'. These headers 
are of semi-cylindrical shape, and are, Sy, arched at top 
and bottom. Communicating with the headers of each section is. 
a steam drum F, which is arranged above the tubes. The tube- 
plates B, B! have flanges D, to which the flanges C of the curved 
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cover-plates of the headers are bolted or riveted. The headers 
have handholes G in them, in order that the tubes A can be- 
cleaned or examined. A steam pipe H runs across the face of the 
boiler, and is connected to each header E by the valves I. These. 
valves enable any section to be disconnected in case of injury. A 
feed ae J runs across the back of the boiler, and also communi- 
cates with the headers E! by means of valves K arranged so that 
the feed water can be’ cut cff or — to any section as de- 
sired. Each section of the boiler, with its group cf water tubes 
A, its furnace L, and ite steam drum F, is divided off from its 
neighbouring sections by the vertical walls M, com of fire- 
bricks. These partition walls extend up to a sufficient height to 
completely isolate each section, and enable it to constitute an 
independent g t boiler can be made up of any numbkr 
cf eections placed side by side. (Accepted October 28, 1896). 





VEHICLES. 
22,378. J. J. H. Sturmey, Coventry, Warwick. 
Road Vehicles Propelled by Self-Contained Motors. 


{8 Figs.] November 23, 1895.—This invention relates more par- 
ticularly to motor cars intended specially for carrying gods. 
Fig. 1 is a general view, showing the body 2 of a vehicle adapted 
to be propelled by a self-contained motor of any suitable descrip- 
tion. At the forward end is mounted a drum, windlass, or the. 
like 3, adapted to be connected to the motor by any suitable 
ing 4, so that it may be revolved thereby when required = 
any suitable device, such as a lever 5, being adapted to actuate a 
sliding clutch, fast and loose pulleys, or other arrangement for 
throwing the gear into or out of connection with the motor. A 
chain, rope, or the like 6, has one end provided with a hcok 7 
or is otherwise adapted to be conn to the goods, while the- 
other end may be connected to the drum or the like, or it may be- 
wound around the came so that it may be drawn thereby when the 





free end is pulled, in the well-known manner. The goods may be- 
hauled up or let down a suitable slide 8 reaching from the floor of 
the vehicle to the ground. Fig. 3 isa similar view, showing four- 

les 15 jointed to the four corners cf the body 2 of the vehicle by 
all-and-socket joints 16. The poles might be jointed to the- 
corner of the floor of the vehicle, and any other suitable joints 
than ball-and-socket joints might be employed. The other ends- 
of the poles are pene with slightly outwardly turned points, 
and are adapted to be encircled by a ring 17, thus forming 4 
tkeleton pyramid from the apex of which is suspended a pulley: 15: 
over which the rope, chain, or the like 6 is passed. Winding 
gear 3 and driving fear 4 are employed as in the first method, and 
in many cases it will be useful to employ a slide such as 8 in Fig. 1. 
When the apparatus is not required for use, the ring 17 and 
pulley 12 may be removed and the poles folded down into the 
rests 19. (Accepted October 28, 1896). 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 





reports of trials of patent law cases in the United States, may be 
convalted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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HENRY BERRY & CO. 


CROYDON WORKS, LEEDS, ENGLAND. 


MAKERS OF 


BERR Y’sS 


PATENT 


HYDRAULIC 
VALVES 


WHICH ARE FAR 
SUPERIOR 
TO ANY OTHER. 

























2-in. Double Working Valve, Phosphor 2-in. Double Working Valve, Forged Steel, for 
Bronze, for 1500 Ib. per square inch. 24 tons per square inch. 








ANY VALVE ANY VALVE 
SENT ON SENT ON 
APPROVAL. APPROVAL. 





4-in. Single Working, with Automatic Intensifying 
Valve, for 1000 Ib. and 3 tons per square inch. 











When sending enquiries please state bore, working 
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1-in. Double Pressure Single 
Working Valve, for 1000 Ib. and 
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ij-in. Lever Stop Valve. 
1600 Ib. per square inch. 





requirements, or quotation cannot be given. 
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Stone Breakers & Ore Crushers, 


THE “BLAKE-MARSDEN” IS THE BEST. 


—— THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— 
H. R. MARSDEN, Soho Foundry, LEEDS. 





OVER 10,000 IN USE. 


80 FIRST-CLASS AWARDS. 


50 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN ENGLISH, FRENCH, AND SPANISH. 955 
Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS. 








EMERY WHEELS. 


PRICE LISTS FREE ON APPLICATION. 


MITCHELL’S EMERY WHEEL C@., Mill 8t., Bradford, MAROHESTER, 
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MODERN THEATRE STAGES. 
No. XXII. 
By Epwin O. Sacus, Architect. 
Tue ‘‘Horsurc ” THEATRE, VIENNA—(Concluded ). 

THE present article includes some further illus- 
trations of the ‘“‘ Hofburg ” Theatre, the appliances 
of which have been the subject of my description 
and comment in the preceding two articles. These 
illustrations supplement materially those already 
presented ; for whilst the longitudinal section, Fig. 
256, page 794, shows the relative position of the hy- 
draulic rams to the other parts of the machinery, 
and further, also, shows the levers and gear by 
which the mechanism is worked, not to speak of 
the arrangement of the counterweights, the cross- 
section, Fig. 257, page 795, very plainly gives the 
disposition of the large ‘‘ trap,” or ‘‘ bridge,” at the 
back serving the special ‘‘ scene slide,” the purposes 
of which have already been fully discussed. I would 
most particularly call attention to the arrangement 
of this ‘‘scene slide,” constructed on what I 
have termed the ‘‘crane” system, with no 
direct hydraulic rams whatever; for its effect 
on the design of stages of a later date has 
been most important. Another point to which 
I think I ought also to direct attention when 
speaking of this diagram is the position of the 
reservoirs which feed the hydraulic machinery, and, 
further, the position, or rather the relative posi- 
tions, of the various working galleries and dressing- 
room or service corridors compared with the levels 
of the different ‘‘ fly galleries,” the stage level, and 
the mezzanines and cellar. It will be seen, for 
instance, how carefully these corridor levels and 
the levels for the stage appliances have been de- 
signed together, a feature, I would add, but rarely 
found elsewhere ; for theatre architects are all too 
prone to forget the requirements of the stage 
mechanist, who has set out his work to certain 
given dimensions, openings, &c., after the carcase 
of the structure is complete. 

Perhaps while referring to these illustrations, 
Figs. 256 and 257, I should also call attention to 
some excellent photographs reproduced in connec- 
tion with the second and third articles of this 
series,* in which much of the “ gridiron ” construc- 
tion, the ‘‘top machinery,” and ‘‘under-machinery” 
is so clearly shown that can only be seen from 
the geometrical diagrams after considerable study. 
These photographs, I should, perhaps, add, are 
some of the very few that exist of stage appliances 
and are able to give a true picture of what the 
modern stage looks like. 

I have spoken of the purposes which the stage 
appliances at the “ Hofburg” Theatre have to 
fulfil, giving some particulars in respect to them, 
and I have presented a few of the comments of the 
engineer who has designed this extensive piece of 
machinery, and whois at present in charge of it. 
I cannot, however, but here again take the oppor- 
tunity of saying how brilliantly this stage has been 
conceived, no matter what comparatively little work 
there is for it to do, and how in execution and 
finish it is the leading model of modern stage con- 
struction, even if certain modifications in the detail 
would be advisable. 

Before leaving the subject of the ‘‘ Hofburg” 
stage I would also call attention to several features 
in this theatre, which, though not directly con- 
nected with the stage appliances, are so intimately 
associated with the working of the stage as to merit 
an allusion in this place. 

In the first place, the water supply in the 
‘* Hofburg” Theatre is from the general supply 
mains, and though there are two connections be- 
tween the mains and the building, they are both 
off one and the same section of the local water 
service, and any mishap would compel the manage- 
ment to work from its reservoirs alone. These 
two connections, I would add, are laid separately, 
one for the so-called ‘‘front of the house,” and 
the other for the so-called ‘‘back of the house.” 
For the “‘ back of the house” a 9-in. pipe forms 
the connection, and for the ‘front of the house” a 
4-in. pipe is used. The 9-in. connection to the 
“‘back of the house” runs into two 6-in. hori- 
zontal mains, on which the vertical mains of 3 in. 
diameter stand. At the ‘‘back of the house” not 
only the hydraulic machinery has to be indirectly 
supplied, but also the service of fire hydrants, the 
general service water supply, and the special ser- 





* See ENGINEERING, vol. Ixi., pages 144 and 208, 





vice of fire sprinklers which are laid in the 
gridiron floor. It is a strange feature in so 
elaborate a system of precautionary measures as is 
to be found in the ‘* Hofburg” Theatre, that the 
sprinklers, to my recollection, can only be worked 
from the ‘“‘ mezzanine” or the ‘‘ cellar” level, and 
I hence consider it unlikely that use will be made 
of them in case of emergency, as the levers are far 
too unpractically placed to be easily reached on 
such an occasion. Perhaps I might also mention 
that in connection with the sprinklers there is a 
subsection in the water system to provide for the 
cooling of the iron curtain in the event ofa con- 
flagration. Ido not intend here to go into the 
merits or disadvantages of the measures taken for 
the protection of this building, and only mention 
what has been done that I may facilitate the appre- 
ciation of what supply of water is required for the 
whole of the appliances in thisedifice. Similarly it 
is not my intention to enter on the question of the 
protective value of a water supply or cooling appa- 
ratus to the iron curtain which divides the stage 
from the auditorium, for I shall have an opportunity 
at no distant date to embody the various forms of 
fire-resisting curtains in this series, and it will then 
be found that curtains in which water takes a 
prominent position are by no means rare. 

Having, however, referred to the hydrants, I 
should perhaps in the second place notice among 
the arrangements of the ‘‘ Hofburg” Theatre 
connected with the working of the stage that there 
are 48 cocks and hose reels distributed in the 
‘*front of the house,” and no less that 60 in the 
‘*back of the house,” and that the system of 
supply for these hydrants is quite distinct from the 
water service for the rest of the building. That 
the supply of hydrants is no empty farce or mere 
advertisement of precautionary measures, as is 
too often the case in our own theatres, where atten- 
dants competent to deal with fire would be at a 
premium in the case of an outbreak, I would also 
mention that the ‘‘Hofburg” Theatre has its 
special staff of firemen, comprising two foremen 
and 14 men, under the superintendence of the in- 
spector who is in charge of the building. This staff 
of firemen, though, perhaps, rather small for so 
extensive a structure, is excellently trained and 
drilled. The men form a most efficient body, and 
they are in no way to be compared with the ridi- 
culous and dangerous collection of semi-cab-runners, 
messengers, and ‘‘ maids of all work,” who are 
allowed to don the fireman’s uniform in the London 
theatres, and have always been, with a few ex- 
ceptions, a standing disgrace to the protective 
measures for public safety adopted by our autho- 
rities. 

Speaking of the ‘‘ Hofburg” Theatre firemen and 
the working of the stage, it would, perhaps, also 
be well to note’ that there is a most extensive 
system of telegraphic communication throughout 
the theatre, both for intercommunication between 
the stage and the ‘‘front of the house” and the 
different officials, and also for the purpose of con- 
trolling the watchmen and giving the fire alarm. 
If I recollect rightly, there are no less than 30: 
‘*control points’’ in the building, from which the 
watchmen can mark off their rounds. There are 
some 20 fire-alarm posts inside the theatre, to ring 
up the resident firemen, besides three alarms con- 
necting the building with the municipal fire brigade. 

Referring, in the third place, to the offices, which 
are so important for the working of the stage, I 
have already observed how well they have been 
planned, so that everything necessary is in closest 
proximity to the stage proper. The offices on the 
basement level comprise watch-rooms for the fire- 
men, resident artificers of the engine-room, and 
lamp men, together with some considerable storage 
space. On the level above this are the rooms for 
stage manager, the waiting-rooms, and the offices 
of the stage engineer and bandmaster. There are, 
further, the rooms for the stage-door keeper, the 
rooms for the orchestra, and a number of dressing- 
rooms. Onthe floor above, which is practically level 
with the stage floor, there are the dressing-rooms 
of the leading artists, together with the offices of 
the stage manager and the emargency offices of the 
hairdressers, rooms for ‘‘ quick changes” of cos- 
tume, &c. The next floor is entirely devoted to 
dressing-rooms, including the large rooms for the 
supers and chorus, whilst above this come the ex- 
tensive offices of the various store-keepers, with 
the wardrobe rooms and other magazines. The 
floors are well connected by staircases and lifts, and 
everything works exceedingly smoothly in con- 


nection with the appearance of the artists, the 
supply of ‘‘ properties,” &c. The planning is also 
model in this respect. 

It is, I must particularly remark, one of my 
most agreeable duties to point out the advantages 
of such well-matured planning as will be found in 
the ‘‘ Hofburg” Theatre, though I am fully aware 
that the appropriateness of design to end has not 
been achieved in this building, owing to the exces- 
sive elaboration in comparison with the purposes 
for which the institution is required. It is my 
pleasing duty, further to add that it is due to the 
success of many of the appliances found in this 
and other modernly equipped Austrian institutions 
that our Drury-lane Theatre is now being provided 
with an installation of hydraulic stage appliances 
which, if received by those in charge without pre- 
judice, should do much to facilitate the arduous 
labours necessitated by the mounting of the elabo- 
rate scenery for which the late Sir Augustus Harris 
was famed, and which, we understand, will be up- 
held by the present managers of the institution. 
Particulars of the installation at Drury-lane will 
be given in due course, and though I understand it 
is only a partial one at present, and that the Drury- 
lane stage can hence not be compared with the 
modern iron stage under consideration, those re- 
sponsible should be congratulated on their enter- 
prise in the matter, ss the installation will be a step 
in the right direction. 

In the earlier part of these articles I mentioned 
how little had been done in modernising English 
stages, but I also pointed out that there have been 
several instances of the adoption of steam or hy- 
draulic power for the working of individual parts 
of stages. These special installations were generally 
only intended for the production of some particular 
play, and were hence only provisional installations 
which disappeared from the theatre on the bill 
being changed. I only remember one case in London 
where there was a suitable provision of modern 
appliances at the outset for stage purposes; but 
unfortunately, partly owing to defects in the mecha- 
nism, and perhaps even to a greater extent to the 
conservatism of those in charge and their preju- 
dice against everything that differed from the 
wooden London stage of old, this installation was 
not used at all, and left to rust, or from time to time 
demolished. In Edinburgh, too, an installation 
with hydraulic power was attempted, but unfortu- 
nately the theatre into which it was introduced did 
not prosper from a financial point of view, and had 
to be sold by auction, passing into the hands of 
the United Presbyterian sect, who converted the 
building into a synod hall. In this case the instal- 
lation followed a certain patent taken out by Mr. 
Andrew B. Brown, of the Rosebank Iron Works, 
Edinburgh, which is dated as far back as October 
16, 1875, and is collected under the heading, 
‘* Hydraulic Machinery for Actuating Stage 
Effects.” 

It has not been my good fortune to have seen this 
installation, or any of the models on which it was 
based, and I am, therefore, somewhat at a loss to 
form an opinion on it. It is certainly remarkable 
that the patent dates so far back, when, as I have 
already said, so little was done in modern theatre 
mechanism before 1881. It is much to be regretted 
that the installation to which Mr. Brown devoted 
so much caré and attention should only have had a 
brief life, owing to circumstances quite beyond his 
control. In presenting some diagrams adapted 
from the illustrations of his patent specification, I 
would observe that the stage is apparently a wooden 
stage, fitted on the old principles so common in 
this country, and that the modernising. solely con- 
sists in the adoption of hydraulic power for moving 
parts which it is usual to work by manual labour, 
The method of introducing hydraulic power for this 
purpose has considerable similarity in its main 
principles tothat adopted on the ‘‘Hofburg” Theatre 
stage. Thereis no direct pressure by rams placed 
underneath the traps on the “lift” principle 
already explained, but the indirect, or what has 
been termed the “‘ groove,” system of hydraulic 
rams placed at the side of the stage is employed. 
To detail from Mr. Brown’s specification, I. should 
say that he in the first place lays down pressure 
pipes throughout the stage, by means of which 
the water is conveyed, preferably at a pres- 
sure of 800 lb. to the square inch, with 
the aid of a boiler and pumping engine, which 
is placed outside the stage proper. For the 

urpose of raising and lowering the scene cloths, 





rames, bridges, and other appliances, Mr, Brown 



























































































RIES Ret SMT Ro eM 


SEs, AIT Ho TREN St 


aaa 


SOT La ho on coaees 


© CRG SOM, Shy RR Re eae 











794 ENGINEERING. (Dec. 25, 1896. 


STAGE OF THE “HOFBURG” THEATRE, VIENNA. 


(For Description, see Page 793.) 











Dec. 25, 1896.] ENGINEERING. . 795 








STAGE OF THE “HOFBURG” THEATRE, VIENNA. 
(For Description, see Page 793.) 





796 





ENGINEERING. 


[DeEc. 25, 1896. 











makes use of the ordinary and well-known hy- 
draulic hoist, having movable pulleys on his ram 
and cylinder, and he further places one of these 
hoists on each side of the scene cloth or the bridge, 
as the case may be. The scene is suspended, as in 
the English stage, by three or four ropes as may 
be necessary, these being carried over pulleys im- 
mediately above the points of attachment to the 
scene and afterwards gathered into an iron ring. 
From the hoists the lifting end of the rope is led 
over a pulley and attached to the aforesaid ring, 
while the ropes on the scenes or cloths are led 
through eye-bolts to the usual belaying pins on 
each side for the purpose of adjustment. Having 
set the hoists in position at the sides of their respec- 


ings P with T-headed bolts are placed upon it. 
Each casting carries an angle pulley Q which 
inclines towards the cloth pulleyG. By such an 
arrangement the rope from the hoist A can be led 
laterally to any distance by passing over one of 
the pulleys Q and under the next one in position 
opposite the cloth to be raised ; in this way a hoist, 
whatever its position be, can be made available to 
work any one of the cloths. The bridge hoist A A 


is placed in the basement and has its rope (or 
chain by preference) led to the further end of the 
bridge over the pulleys R and §, laying hold of 
the foot of the bridge at T, while its other rope or 
chain passes over the corresponding pulleys at the 





near end, laying hold of the bridge again at T. 






































tive scenes, Mr. Brown places the valves for actu- 
ating them in a group immediately under control of 
the prompter or machinist who has to work them. 
As in the case of my description of Mr. Dando’s 
patent, the diagrams are in as few lines as possible 
and are duly lettered. 

In the principal transverse section, Fig. 258, an- 
nexed, one of the hoists or rams is shown at A, and 
again another of a larger size at A A. The rope is 
shown running round the hoist A in dotted lining, 
one end being attached to the belaying pins, whilst 
the other is attached to the ring B. This ring, how- 
ever, where found more convenient, may be replaced 
by the clamp shown in Figs. 261 and 262, which en- 
ables the ropes to be taken up quickly. This clamp 
has a joint and a tightening screw as shown, the holes 
E, F, G receiving the ropes belonging to the pulleys 
marked E, F, G, Fig. 258. These ropes, as shown, 
run over the pulleys, and lay hold of the wooden 
beam H carrying thecloth. This beam is grooved at 
the ends, as shown in Fig. 263, and to preventits foul- 
ing the other cloths, as the cloths are necessarily 
placed close together, it runs upon wire or other 
rope guides K K,{which enter the notches, and 
which are attached and held by spiral springs at 
L L, the springs keeping the rope guides quite 
tight. As many as 30 cloths may be required to 
be hung in a theatre, and the rope guides are all 
taken up by one roller M M, having ratchet teeth 
and shaft with a square end, so that the rope 
guides may be tightened up or slackened at plea- 
sure. The tension springs at L, L are for the pur- 
pose of compensating difference in stretch of ropes, 
so many being all wound on one barrel. When the 
cloths require to be changed in position it is only 
necessary to unwind the barrel, when the guide 
cords K K all become slack, and then the cloths 
may be changed and rearranged. 

Although the hoists A are placed in the flies as 
close together as possible, yet it may happen that 
the whole are required to be concentrated on cloths 
occupying a less space, and for that purpose the 
sliding pulleys shown in Fig. 264 are employed ; 
they are shown in position at N in the flies. The 
grooved casting O is led along the floor in front of 
the hoists, and a sufficient number of other cast- 
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These chains are gathered into a ring at W, to|p 


which the hoist chain is attached. 





In Fig. 259 a plan of the general arrangement of 





C is the painter’s room, D the 
stage, EK the prompter’s corner. The boiler-house 
and engine-room are not shown. Ten hoists are 
shown in the flies at F opposite the prompter’s 
corner, and to these hoists 10 lines of pipes are led 
from the valves underneath the stage floor at the 
prompter’s corner at G. A similar set of 10 hoists is 
placed in the basement. Four heavy bridge hoists and 
six light sink hoists are also controlled from another 
line of valves at G, each having its own individual 
pips, as shown. Two hoists at H and I work the 
curtain and act-drop scene, also controlled from 
the position shown at G. To show these pipes, the 
figure shows the stage broken by a line exposing 


the stage is shown. 


‘the basement. ‘The pressure pipe from the accumu- 





lator passes into the building and communicates 
with the row of valves at K, while the exhaust 
main passes back to a tank. A branch M 
leads to the paint-room hoists at N and O, which 
work the paint frames P by ropes in a similar 
manner to those already described in the flies. 
The valves, however, of N and O are placed 
in that locality so as to be controlled by the artist 
using the frames. The manner of reeving the ropes 
is as with the hoists in the flies. The waste steam 
from the pumping engines passes by a pipe 
into the theatre to the various heating appa- 
ratus. The fire hydrants are situated near the 
centre of the stage. When it is not convenient to 
use steam, the pumping engine is placed either 
outside or inside the building, the pressure pipe 
passing into the theatre, and the water from the 
large tank supplying the apparatus. The arrange- 
ment of pressure and return pipes is the same as 
that shown in the diagrams annexed : 

An important detail is, of course, the hydraulic 
hoist employed for the purposes of lifting in the 
theatre ; this is shown in Fig. 260. a isthe hydrau- 
lic cylinder, and a’ are pulleys turning on an axis 
carried by a frame attached to the end of the cylin- 
der a; b is the ram, and b’ are pulleys carried ina 
frame mounted on its head. The hoist is adapted to 
suit the use of ropes which make no noise, and it is 
provided with guide-rods having variable stops to 
limit the action of the hoist in an upward or down- 
ward direction. For that purpose the guide-rods 
c,¢ are screwed throughout, and have nuts and 
jam nuts d, d by which the stroke of the ram and 
crosshead can be limited. The rope is led from the 
belaying pins e, e round the first pulley overhead, 
and to and fro in block and tackle fashion until it 
leads off the last pulley underneath. 





Sewers ar Carg Town.—At the close of September 
sewers had been laid at Cape Town in connection with a 
— system of drainage to the aggregate extent of 37} 
mues, 





Batpwin_ Locomotives For Cxina. — The Chinese 
oreign Office has awarded the Baldwin Locomotive 
Works, Philadelphia, a contract for building eight loco- 








motives for the Caineze Imperial railways. 
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Berlin: Verlag von Julius 


[Seconp Notice. | 


As we have seen, the first volume of the above 
work dwells upon the growth of Berlin as a city, 
and upon the construction of its railways. The 
second volume deals with the traftic upon these rail- 
ways, aud also gives an account of Berlin’s internal 
lines of transport by means of omnibuses, tran - 
ways, canal and river boats, and cabs. In the first 
two chapters we see the development of passenger 
traffic, beginning with the foreign railways (the 
Fernverkehr), and passing on to the travelling 
arrangements in Berlin itself. Then follow several 
chapters on the transportation of goods to and 
from Berlin, and finally we are given descriptions 
of the trains themselves, with many illustrations 
of the lccomotives and carriages used during recent 
ears. 

‘i With regard to the transportation of persons, we 
find that as recently as the year 1846, travellers 
depended principally upon post-chaises. 

In 1840 there were 15 post stations in the Berlin 
district, employing 200 postillions and 800 horses. 
As an example of the speed with which persons 
could travel, the express post from Halle to Frank- 
fort-am-Main is cited. This express covered the 
distance of 343 kilometres in 35 hours, including 
stoppages. As soon as Germany could boast of 
several railroads, the Berlin posts were run in com- 
bination with the trains, and in 1840 the journey 
from Berlin to Paris could be accomplished in 88} 
hours. (To-day this same journey can be made 
in less than 20 hours.) Hamburg could, in this 
same year, be reached from Berlin in 41 hours. 

In 1850, 15,827 persons travelled by post 
coaches, in 1854, 21,604, and in 1883 these numbers 
were reduced to 185 persons, after which date the 
entire service by post-chaises was abolished. A 
steamship service of some importance was started 
in 1842 by means of the canal from Hamburg to 
Potsdam, Berlin thus being placed within easy 
communication with Hamburg by way of Potsdam, 


to which town there was a railway. The distance |, 


of 51 German miles was covered in this way in three 
days, and in the years 1845 and 1846 we see that 
some 6000 persons availed themselves of this mode 
of transportation between Berlin and Hamburg. 
The construction of the railway between these two 
towns speedily put an end to this canal service. 

It was in the year 1846 that the railway systems 
began to develop throughout Germany. From 
Berlin, branches were thrown out in every direc- 
tion, to Cologne, to Aix-la-Chapelle, to Antwerp, 
Brussels, Vienna, Buda-Pesth, Prague, Bremen, 
Erfurth, and Gorlitz. All these lines date from the 
years 1846 and 1847. In 1848, a line was made to 
Posen, and in the following year to Cassel. In 1851 
the railways to Bromberg, Niiremberg, and Munich 
were made, as well as a direct route, vid Dresden, 
to Vienna. The connections with Frankfort-am- 
Main and Strasburg were made in 1852, and soon 
after the railways to Switzerland came into being. 
In 1857 rails were laid between Vienna and Triest, 
and thus Berlin was placed in direct communica- 
tion with the Adriatic. We thus see what enor- 
mous progress was made in the development of 
railways from Berlin in the course of 11 years. 

Tables of rates are given at this juncture, show- 
ing the condition of the tariffs in those days. When 
the Berlin to Potsdam Railway was opened, the first 
railway, as we have seen, from Berlin, and the 
third in Germany, the directors had calculated that 
828,000 travellers would use the road in the course 
of 12 months, but as in the first year only 662,130 
persons availed themselves of the line, they were 
considerably disappointed. We are now referring, 
be it remembered, to the year 1838, when a rail- 
way was still looked upon, no doubt, by a large 
proportion of the bourgeoisie and peasantry as a 
dangerous mode of travelling. 

_ The diagrams in this part of the volume are of 
interest. A sketch of a horse railway is given, 


which ran between Bergedorf and Hamburg, carry- 
ing both passengers and goods; a facsimile of an 
original ticket on the first Potsdam - Hamburg 
steamship route, and a diagram in colours showing 
the number of passengers carried by the chief rail- 
ways in a recent year, are especially interesting. In 


extent to which first and second class traftic is 
patronised. 
The tables which illustrate the influx of fore'gners 


and non-residents into Berlin show that in 1885 


and in 1895 there were 578,579. 

There are a great many illustrations in photo- 
gravure of various omnibus routes in Berlin, and 
one chapter is devoted to the statistics of trans- 
portation by means of omnibuses and cabs. In 
1846 Berlin had 1008 cabs. There are two sorts 
of cabs used, first-class and. second-class, and we 
find that the numbers at the present time stand 
thus: First-class cabs, 7655; second class cabs, 
2535. 

Another species of road conveyance in Berlin is 
the Thorwagen, or Kremser carriages. These car- 
riages take their name from the Hofrath Kremser, 
in the time of Frederick William III., and at one 
time they were very popular. In 1847 there were 
408 upon the roads, but in 1895 the number had 
diminished to 227, these coaches only being run by 
order now that they are superseded by omnibuses. 
Berlin was behindhand in the adoption of omni- 
buses. In Paris, as far back as 1662, vehicles 
termed ‘‘ carrosses i cing sous,” corresponding to 
the ordinary omnibus, were popular, whilst in 
Berlin there was no regular road service until 1846, 
when five omnibus lines were started with 19 
vehicles, which number was increased to 66 in the 
year 1860. 

In the present year there are 361 omnibuses in 
Berlin and 1013 tramway coaches. A great many 
figures connected with traffic are given, of which 
we need only quote the total number of persons 
carried on the omnibuses and trams in 1894 as 
being 195 millions, those carried on the Oberspree 
steamers 486,685, and on the Unterspree and 
Havelsee 238,379. 


rates. Facsimiles are given of railway tickets, 
daily and monthly, at different periods. Of the 
traffic on the suburban lines it is sufficient to quote 
the following series of figures for the year 1894-5 
on the Berlin to Potsdam Railway : 


First class (return fares) 62,100 
Second class 99 7,425,892 
Third class ee 33,103,237 


The money receipts on the different lines are 
given in this chapter ; the amount taken on the two 
city lines, the Stadt and the Ring Railway (to give 
an example), amounted in the year 1894-5 to 
15,040,971 marks. 

Having examined the condition of the personal 
traffic in Berlin, attention is then directed to the 
development of the goods traftic. This comprises 
traffic by water and by rail. The rates, taxes, and 
all regulations are given concerning coal, wood, 
stone, clay, chalk, iron, and produce, together 
with what is of particular interest, namely, the 
comparison of these rates and regulations with 
those of other nations. The cost of carrying various 
goods from Berlin to such townsas Vienna, Copen- 
hagen, Paris, Rome, St. Petersburg is given, and 
also a description of the development of these 
various charges from earliest times. Asan example 
of the traffic with a foreign country, these figures 
are valuable: In 1895 Berlin transported to Russia 
9521 tons of merchandise, and Russia sent 22,250 
tons to Berlin. An account of Berlin’s commercial 
intercourse with Austria is here given. 

The chapter which follows is devoted to the rail- 
way work in connection with supplying the great 
central market. An idea of this may be gained by 
the following figures: In the 12 months 1894-1895 
the central market received by rail 54,880 tons and 
despatched 2963 tons. 

In this same year the total amount of freight 
brought into Berlin was as follows: 691,317 tons 
of cereals and flour were delivered into the town by 
rail and by watcr. The head of livestock conveyed 
in the same year were 4,439,342, this figure compris- 
ing all oxen, sheep, swine, geese, and fowls. The 
amount of eggs imported to Berlin was 23,944 tons, 
and milk about 29 million litres by rail alone ; 41 
million litres were brought by road, and 30 million 
litres were produced in Berlin itself. The total figure 
for fish imported is 32,475 tons; for beer, 50,092 
tons imported and 56,850 tons exported. It may 
be noted as an interesting fact that in October, 
1894, there were no less than 82 breweries in Berlin 
and its vicinity. The consumption of beer for 1884 
is estimated at 180 litres per inhabitant, taking the 





this last 


illustration we see the infinitesimal 





population at 1,702,000! Less interesting parti- 





no less than 350,000 strangers entered the town, 


A chapter now follows dealing only with railway: 


culars follow on the consumption of fuel, wool, and 
petroleum. 

The next chapter deals with the connections of 
Berlin and foreign railways, from which we glean 
these particulars, which are worth noting here. The 
distance of Berlin to London can be accomplished 
in 23$ hours, to Paris in 20 houra; or by 
express, Berlin to London 21 hours, and to 
Paris 17$ hours. - Berlin to Madrid is run in 
60 hours, and Berlin to Lisbon in 65 hours. 
These details are followed by others which are 
merely what can be obtained from the usual rail- 
way guides. Illustrated accounts are given of the 
various engines, express and others, carriages, and 
trucks on use in the present day, and there are 
descriptions of how a train is ‘‘ made up,” and of 
all recent improvements in every department of 
the railway system. The block system, as em- 
ployed on the Stadtbahn, and the carriage of 
goods by the different town railways are amply 
described. 

An interesting plan is given which compares the 
road followed by London’s Metropolitan and 
District Railways with that covered by the Berlin 
Stadtbahn and Ringbahn. They are shown to- 
gether on the same map, the Berlin system being 
indicated in red, and the London system in blue. 
Although the Berliners are justified in claiming 
superiority for their roads, through the fact that 
the Stadtbahn traverses the middle of the town, 
nevertheless their system may be said to be copied 
from ours. There is no Inner Circle, the Stadt- 
bahn replacing this ; but there is an Outer Circle— 
the Ringbahn—already referred to, which, with 
its many ramificatione, suggests our own District 
and Metropolitan Railways. 

The second volume is of necessity essentially 
statistical, and is of extreme interest and use for 
purposes of comparison with the commerce and 
traflic of other cities. The care expended on its 
compilation is infinite, and, like all the publications 
of Julius Springer, it is difficult to point out any 
flaw in its execution, unless we may find fault with 
its being over-elaborated. The tables showing the 
hours at which every train leaves every station, 
and the time taken accomplishing each journey, are 
generally too involved to be readily understood ; 
but this is unavoidable, seeing the complexity of 
the subject under consideration. Of the photo- 
graphic illustrations it is not possible to speak too 
highly. As in most cases they represent railway 
stations of exceptionally noble proportions and 
style, these pictures are in reality works of art. 
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THE AMERICAN SOCIETY OF NAVAL 
AROHITEOTS AND MARINE ENGI- 
NEERS. 

(By our New York CorREsponpvEnt ) 
(Concluded from page 766.) 
Screw FERRYBOATS. 


‘* Speep Trials of a Screw Propelled Ferry boat” 
was presented by Mr. F. L. Du Bosque, of the 
Pennsylvania Railroad, and detailed experiments 
made with the Cincinnati over a distance of 5600 ft. 
in the Hudson River, the depth being 7 fathoms, 
were given. The trials were made with and against 
the tide at speeds varying from 6 to 13 statute 
miles per hour—one series with the screws at bow 
and stern in operation; one with the bow screw 
removed and the stern screw pushing, and one with 
the stern screw removed and the bow screw pull- 
ing. The result is as follows : 


The speed of the boat was held uniform by governing 
the speed of the screws—in other words, by running the 
engines at a constant rate of revolutions per minute—and 
four runs, two with and two against the tide, were made 
at each predetermined speed of screw ; the time of enter- 
ing and leaving the course was noted with a stop-watch, 
and the final mean of the four observations taken as the 
mean speed ; two sets of indicator diagrams were taken 
from the engine cylinders while on the course, the indi- 
cated horse-power calculated, and the mean of the several 
runs accepted as the indicated horse- power for the observed 
mean speed. The results of the observations sre con- 





tained in the Table on page 800. 
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Trials of the Screw Ferry ‘* Cincinnati.” 


One Screw Pulling. 














One Screw Pushing. Two Screws. 
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Resistance Trials of the Screw Ferryboat *‘ Cincinnati.” 








Indicated Thrust. 
Speadin Resistance, 
Miles per (doth Screws 
Hour, Removed. One S2rew Oae Screw 
Pushing, |" Screws.) “panting. 
x Sl he a ae Ib. 
8 8880 6.700 9,050 9,380 
v 4950 8,200 11,350 12,100 - 
10 6100 10,260 14,120 15,440 


very little backing power. If this could be done, the 
propelling effect of the forward screw would be small, and 
the power required to turn it would probably be only that 
due to the surface friction of the blades. 


While the side-wheel boat is the more economical, 
the two-screw arrangement has such decided advan- 
tages that they more than compensate. The paper 
was illustrated by numerous diagrams showing the 
curves plotted in these experiments, the form of 
the hull, the screws, and the form of dynamometer 
employed, which latter was carefully described by 
the author, who was complimented on the com- 
pleteness of his work, which was certainly well de- 
served. 


Ong Hunprep anp Twenty-Five Ton 
SHEERLEGS. 

The next paper was entitled, ‘‘ One Hundred 
and Twenty-five Ton Hydraulic Sheerlegs,” by Mr. 
Frank B. King. 

This was an elaborate account, accompanied by 
drawings, of the designing, erection, and operation 
of the machine at the shipyard of the Maryland 
Steel Company at Sparrow's Point, near Baltimore. 
Mr. King said : 

The actual designing conditions were: a lifting capa- 
city of 125 gross tons, a hoisting movement of 65 ft., and 
a lateral motion of the main blocks from 9 ft. 3 in. inboard 
to 49 ft. 6 in. outboard, measured from the heels of the 
front legs. These dimensions were adopted with a view 
to the use of the sheers in the shipment of ordnance and 
locomotives, as well as marine boilers, and especially with 
the idea of putting on board marine engines of consider- 
able size without the expensive and tedious process of 
taking down and re-erecting ; and it will be observed that 
the apparatus is quite — of so handling a triple- 
expansion engine of the heavy merchant type, having a 
low-pressure cylinder of 66 in, by 42 in. stroke or equiva- 
lent capacity. 

An examination of the problem led to the adoption of 
the three-legged sheers, in preference to a steam crane or 
floating derrick, as being, for its capabilities, much less 


expensive; and considerations of manageability and 
a led to a scheme of hydraulic mechanism for effecb- 
jng the several movements. 


After describing at length the construction and 
erection, the author concluded as follows : 


Some of my hearers will be curious to know the me- 
chanical efficiency of the apparatus. Ib is difficult to sa 
how much aid was given by the masting purchase, but 
am satisfied that the weight was near the maximum lift- 
ing effort of the two purchases. If we deduct 10 gross 
tons, we shall have 276,000 lb. lifted by the main pur- 
chase alone. As the main block hangs from 12 parts of 
rope, and as each pair of 14 in. rams acts against 12 parts 
of rope, and the remaining rams simply go to increasing 
the height of hoist available, it will be convenient to 
consider one pair of rams as doing the work, rising, as 
they musb, at precisely the same speed as the load. The 
hydraulic pressure on the two rams will be 508,000 lb.; 
from this we should deduct about 55,600 lb. as the com- 
bined weight of the rams, crossheads, sheaves, and bottom 
block, all of which are lifted at the same — as the 
load, leaving 452,400 lb. to be applied to the load proper, 
and the friction of the packings, sheaves, &c., and the 
overcoming of the rigidity of the rope. If the load be 
taken at 276,000 lb , the loss in friction and rigidity will be 
about 39 per cent. This was with the apparatus entirely 
new ; now, after several years of use, the figures would no 
doubt be greatly changed. A most interesting thing to de- 
termine would be what portion of this 39 per cant, margin 
is absorbed in the stiffness of the rope, and what part 
goes to the other friction of the machine. Our estimate 
of the friction of the rams was guided eomewhat by the 
very practical experiments of Mr. J. E. Suit, which may 
be found recorded in ENGINEERING, vol. xlv., page 581, In 


eucha machine, we are not alming at a maximum of work 


done for power expended. As the employment is occa- 
sional and for brief periods, the percentage of mechanical 
efficiency is only important as it is reflected in the dimen- 
sions to which it is necessary to go to accomplish certain 
requirements, and as a guide to the designer of similar 
machinery. I hope the rough figures given may form a 
useful indication of what may be expected under the worst 
conditions ; namely, rams fresh from the tools and rope 
new from the er. 

In conclusion, I desire to say that many of the most 
meritorious features in the working out of this design are 
due to Mr. Henry A. Magoun, a member of this Society, 
and formerly chief engine draughtsman of the shipyard 
at Sparrow’s Point. 

The machine itself is illustrated on page 798. 

Following this came three papers which cannot 
be condensed, owing to various mathematical and 
tabular adjuncts, and those interested must obtain 
and read the papers entire to follow their calcula- 
tions. The titles were, ‘‘ A Method of Calculating 
the Stability of Ships, Adapted to the Use of Stan- 
dard Curves of Stability,” written by Naval Archi- 
tect Hugo Hammar. ‘Stability of a Ship in 
Damaged Condition” was effectively treated by 
James Swan, of the Massachusetts Institute of 
Technology. The third paper was an exhaustive 
treatise on ‘‘ Damaged Conditions as Affecting the 
Stability and Fighting Efficiency of Battleships,” 
by Assistant Naval Constructor T. F. Ruhm, of 
the United States Navy. The last paper, which 
showed, if sailors are superstitious, engineers are 
not, bore the ominous number ‘'13.” It was called 
‘* Screw Propellers,” and was by Professor George 
L. McDermott. Like the three preceding, it was 
mathematical and tabular, and is best described in 
the words of its author : 

In submitting this paper, the writer has no new theories 
to advance, nor is any attempt made to discuss or justify 
any already existent, the main purpose being simply to 
place before the members of our Society formule for use 
in determining the dimensions and proportions of screw 
propellers, which he has derived from an analysis of the 
results of certain investigations that have been carried 
out by the eminent experimentalist Mr. R. E. Froude, and 
which have been described by him ina series of papers 
contributed to several technical societies. 

This closed the meeting, and the session ended 
with a fine banquet at Delmonico’s, at which the 
Secretary of the United States Navy made an 
interesting and patriotic speech. It is to be hoped 
that the Society will continue to grow in the future 
as in the past, for Americans can well be proud of 
such an organisation. 





THE MACHINERY OF THE SS. 
‘* KHERSON,” 

Ix our former issues of November 27 and December 
11, we published illustrations of the Russian Volun- 
teer Fleet s.s. Khersun, built and engined by Messrs. 
R. and W. Hawthorn, Leslie, and Co., giving a general 
description of the vessel in the last-named issue (see 
page 730 ante). We now publish on our two-page 
plate and on page 799 the remainder of the engravings 
which illustrate this interesting vessel. Referring to 
the two-page plate, Figs. 13 and 14 are respectively 
a back and front elevation of one set of engines. Figs. 
15 and 16 are end elevations, and Fig. 17 a plan. 
Fig. 18, on the opposite page, gives two sets of cards 
taken on trial. Fig. 19, on the preceding page, is a sec- 
tional side elevation of two of the Belleville boilers, 
and Fig, 20 is a front elevation, in one instance the 
front of the casing being removed and the door being 
open so as to show the ‘‘ headers,” or boxes which 
make junction between the lengths of generating tubes. 
We have recently illustrated the boilers of the Ohio 
(see page 640 ante), which are of the Belleville type ; 
and were also constructed by Messrs. Maudslay, Sons, 
and Field, the makers of the Kherson’s boilers, and 
we refer again to the boiler installation of the Kherson 
later on. We may repeat here, however, that they 
worked most satisfactorily on trial. Illustrations given 
in our two former issues (see two-page plate and page 
730 of our issue of December 11) show the position of 
the machinery in the ship. 

The machinery consists of two pairs of three-stage 
compound engines, and 24 Belleville boilers, supplied 
and manufactured by Messrs.. Maudslay, Sons, and 
Field, who also vusaiied the feed pumps, air blowers, 
and automatic feed arrangements, and who had 
charge of the boilers during the trials, together 
with auxiliary machinery, The main engines have 
cylinders 36 in., 57 in., and 92in. in diameter, the 
stroke being 54 in. Our illustrations give an excel- 
lent idea of the general design. The cylinders, it will 
be seen, are supported by A-frames back and front, 
which are of cast iron. The condensers are rect- 
angular, with curved tops, and are also of cast iron, 
being incorporated with the back standards of the 
intermediate and low pressure engines. The total 
cooling surface of both condensers is 15,500 square | 





feet. The valve gear is of the Marshall type, and by 





its position at the back of the engines gives an excel- 
lent open front, very accessible. The high-pressure 
cylinder has a piston valve, inside which an expansion 
valve works. This is a new feature, first adopted in 
the Petersburg, the ship of the Volunteer Fleet 
which preceded the Kherson in time of construction, 
The ratio of expansion due to cylinders is 84 with main 
cut-off only. The high-pressure main valve cuts off 
at 77 per cent. of the stroke, and the expansion valve 
gives a cut-off down to 18 per cent. of the stroke, so 
that a ratio of expansion of 36 can be attained. This 
wide range is required on account of the special con- 
ditions the ship has to fulfil. Asa war vessel she was 
designed to have a high speed, 194 knots, but for the 
purposes of mercantile work, economy demanded she 
should not steam much above 12 to 13 knots. The 
power developed on trial, as will be presently stated, 
was 13,300 indicated horse-power about, so that the 
power required for the economical speed would probably 
be about 4000 indicated horse-power. This would ap- 
proximate to that given by the earliest cut-off of the 
expansion valve. This valve is driven by a pin on the 
forward end of the crankshaft by means of a rocking 
lever. The main valve is worked from the main 
eccentric lever through two spindles on the valve, 
The expansion valve spindle is thus able to be placed 
between the main valve spindles. The expansion 
valve spindle is thus axialto the whole. The arrange- 
ment is well indicated in Fig. 15. The edges of the 
expansion valves are at an angle of 45 deg. to the 
vertical, and there are openings in the main valve at a 
corresponding angle. ‘The expansion valve is free to 
turn on its driving spindle, and is actuated by means 
of a worm and quadrant on the top of the cylinder as 
shown. There is a handwheel and graduated index 
to show the point of cut-off. By turning the valve the 
openings are increased or reduced, the working length 
of the valve edges being increased or reduced propor- 
tionately. 

In order to allow of the wide range of expansion 
with the early cut-off, the cylinders are jacketed both 
on the walls and top, but not on the bottoms, The 
high-pressure jacket takes steam at the initial pressure 
of 160 1b., and the jacket steam for the intermediate 
and low pressure cylinders is reduced to the required 
pressure by means of reducing valves, the steam being 
in this manner dried. There is a steam separator to 
each engine. These separators consist of boiler-plate 
cylinders containing a series of baftle plates, and each 
fitted with an automatic drain to draw off water. 
These separators are part of the Belleville system, and 
are drained by a float arrangement which opens and 
closes two valves leading respectively to steam and 
vacuum branches, 

The air pumps possess no features of novelty, They 
are driven by levers from the high-pressure engine 
crossheads in the usual way. The bilge pumps and 
sanitary pumps are also actuated from the same levers. 
Coned steel pistons with ordinary piston rings havin 
spiral springs behind are used. The intermediate an 
low pressure cylinders have ordinary double-ported 
flat valves with large relief rings at the back. The 
piston-rods have separate crossheads with double 
guides. The lower end of the rod passes through a 
block, the hole being coned and the end of the rod 
coned to fit. The whole is secured by a nut below. 
The crankshaft is of steel, and is built up in the ordi- 
nary form. The bedplate is of cast iron of box section, 
A two-cylinder reversing engine is used. For operat- 
ing the enginesall handles are brought together at tlie 
high-pressure end, so that both engines may be actuated 
at one spot, from whence the throttle valves, reversing 
engines, drains, starting valves, and main regulator 
valves can be worked. The front columns are made 
to form oil reservoirs, and these are in connection with 
the oil tank above. Pipes are led to all parts requiring 
lubrication, the supply being maintained by syphons., 

Each cylinder may be linked up independently of 
the others within a range of about 10 per cent. of the 
stroke in the intermediate and low pressure cylinders. 
The linking up with this gear is effected by an ad- 
justment in the reversing lever, which alters the point 
of suspension of the radius link, equal of course to the 
notching up of the ordinary link motion. The pro- 
pellers have each four blades, and are 17 ft. 6 in. in dia- 
meter by 25 ft. pitch. The pitch, however, is adjust- 
able, as the blades are bolted to the boss by oval holes 
in the flanges. 

Among the auxiliary machinery may be noted two 
pairs of Horne’s slow-speed direct-acting feed pumping 
engines, which are placed in the engine-room. These 
have been supplied by Messrs. Clarke, Chapman, and 
Co., of Gateshead, and are in addition to the regular 
feed pumps, which are of the Belleville type, and have 
been supplied by Messrs. Maudslay, Sons, and Field, of 
London, who are the sub-contractors for the boilers. 
The pumping engines in question have 10-in. steam 
cylinders, the pumps being 94 in. in diameter by 21 in. 
stroke. They are automatically controlled by a float 
gear, which is placed between them, and rapliies the 





steam supply. The air pumps deliver to the hotwell, 
and water flows from thenca by gravity to two float 
tanks, which are p'aced between each pair of pumps. 
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These tanks contain the float gear referred to. These 
pumps discharge into a series of tanks which are placed 
above the boilers, and thus a head is obtained for the 
feed pumps proper. These four pumps are capable of 
dealing with the feed water requisite for a develop- 
ment of 13,500 indicated horse-power when workin 
at 10 strokes per minute. The long stroke is adopte 
in the design of these pumping engines so that they 
may be run at a slow speed, so as to avoid much of the 
slip, noise, and wear and tear generally which, more 
.or less, is present with pumps driven off the main 
engines. The movement of the valve is entirely 
mechanical, and there being no dead point, the work- 
ing can be started from any position. As will be 
gathered, the speed of the pump depends on the 
volume of feed water running into the tank, 

The centrifugal pumps for refrigerating water are 
of the ordinary type. The ballast pumps in the en- 
gine-room will pump 600 tons of water perhour. They 
are Duplex pumps by Messrs. Watson and Son, of 
Newcastle, 

The electric light machinery was referred to in our 
description of the hull. For discharging ashes there 
are two See’s ejectors. Their position is shown in 
Fig. 12, on page 731 ante. They have a lift of 
26 ft., and each is provided with a pumping engine 
by Messrs. Watson and Son, having a 104-in. steam 
cylinder and 74-in. pump, the stroke being 10 in. 
These pumps had to be specially designed, as it was 
found that the sudden shocks due to working the 
ejectors burst not only the pipe joints, but even the 
water end itself in the ordinary pumps. These pumps 
were, therefore, made very strong, the stud-holes 
round all covers being pitched very close. The valve 
gear and rods were also made additionally strong. 
There are ash hoist engines for working in port when 
ashes may not be ejected. There are six large ven- 
tilating fans in the boiler-rooms, there being one to 
each stokehold. They are 6 ft. 6 in. in diameter, and 
are driven each by a separate engine at about 300 revo- 
lutions per minute. The stokehold is open, so that 
there is no forced draught, but naturally these fans 
must materially assist the fires, especially with a 
stern breeze. The ventilating fans for the inhabited 
part of the ship, which are electrically driven, as 
stated in our previous article, are, of course, in addi- 
tion to these stokehold steam fans. 

The main boilers are, as stated, of the Belleville 
type, but there is an auxiliary return-tube boiler on 
the upper deck, placed between the after and centre 
chimneys, with a branch to the latter. It is 12 ft. 6in. 
in diameter and 9 ft. long. The pressure is 160 lb. 
{t supplies steam for the winches, cranes, and other 
auxiliaries on deck, It can be connected with the 
electric light engines if necessary, and also to the 
engine-room auxiliaries in case of need. 

There are four steam winches by Messrs. Clarke, 
Chapman, and Co. of a recent design, the notable 
points being that the bearings and shafts are increased 
in dimensions, and the senltiings of the winch frames 
are exceptionally strong. The cylinders are 8 in. in 
diameter by 12 in, stroke, and are bolted on to the 
end of the frames, the cylinder having a spigot which 
fits into a recess in the frame. The cylinders and 
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motion bars are bored out at one setting in position, 
in accordance with the best modern engine practice, 
accuracy of working thus being acquired. The con- 
necting-rod is twice the length of stroke, and the gear- 
ing is of the helical type and exceptionally strong, 
the teeth of wheels and pinions being wide. There is 
also a steam warping capstan by the same firm, having 
cylinders 7? in. in diameter by 12in. stroke. This also 
is a recent design, especially got out for large vessels 
where considerable strength is required. The gearing 
is of steel. The engine parts are inclosed in a cast-iron 
box, so that ropes may nct get caught in it. The 
hatches are worked by means of four 3-ton deck steam 
cranes by the same firms. The crane posts are carried 
down to the ’tween-decks and there held by a strong 
foot-step. 

The boilers are at the present juncture the most 
interesting features in the ship. As previously stated, 
they are of the Belleville type, and are 24 in number, 
having been supplied by Messrs. Maudslay, Sons, and 
Field, of London. In our issue of May 22 last* we 

ve somewhat full particulars of this feature of the 
Eiewe’s design, going into the question of weight 
and dimensions at some length. It is unnecessary, 
therefore, that we should go into all the figures again, 
and will content ourselves with repeating the leading 
details. There are three boiler-rooms, each containing 
eight boilers. Their design is well shown in Figs. 19 
and 20, on page 799, whilst their position in ship is 
illustrated in the engravings Figs. 9 and 10 of the two- 
page illustration of our former issue of December. 1], 
and the cross-section, Fig. 12, on page 731 ante. The 
boilers are all alike, each consisting of eight tube 
sections —or ‘‘elements,” as they are sometimes 
termed. The tubes are of iron, and are 4} in. in out- 
side diameter. The makers would have preferred 
steel tubes, but the Board of Trade insisted they 
should be iron. The total grate area is 1132 square 
feet, and the total heating surface 30,350 square 
feet, the surface being calculated in accordance with 
the rule given in our issue of May 22 of this year. , 
The height from grate bars to chimney top is 88 ft. 6 in., 
and each of the three funnels is 9 ft. 6 in. diameter. 
The total weight of boilers was 471 tons 8 cwt., allow- 
ing solid water to half glass. This includes boilers 
and fittings to the base of funnels, firebars, firebrick, 
feed regulators, safety valves, stop valves, lagging, 
feed pumps, air pumps for supplying air above the 
bars, steam separators, and reducing valves. The 
boiler pressure is 250 lb., but this is brought down by 
reducing valves to 160 lb. before going to the engines. 

The Kherson made her official trial of 12 hours’ dura- 
tion on May 16 of this year off the mouth of the Tyne. 
On the present page we give a set of cards taken from 
the port and starboard main en respectively. The 
details are given with the cards. It will be seen that 
the port engines developed 6650 indicated horse-power 
and the starboard engines 6740 indicated horse-power, 
or a total of 13,390 for both sets of cards. The mean 
revolutions were 89.8, the steam at the engines 
157.3 lb., and at the separators 225.2 lb. The mean 
vacuum was 27.05 in, ‘The mean horse-power for the 
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whole run was 13,307 indicated. As stated in our 
previous issue, the run was perfectly successful, the 
boilers giving plenty of steam with poor Welsh coal. 
Fires were cleaned only in the forward stokehold, 
which was the first lighted. The engines were worked 
full open all through, and gave no trouble of any kind, 
and it may be said the ship is remarkably steady and 
free from vibration at all speeds of running. The 
speeds were taken on the long measured course off the 
mouth of the Tyne, along the Northumberland coast, 
and was returned at 19.5 knots. Colonel Linden and 
his staff watched the trial on behalf of the owners, 
whilst Mr. Herbert Rowell, director of the company 
and manager of Hebburn Shipyard, and Mr. F. Mar- 
shall, Jun., manager of St. Peter’s Engine Works, 
represented the contractors, Mr. W. Maudslay, Mr. 
nergy of Lloyd’s, and other engineers being on 
oard, 





CANET NAVAL GUNS. 

Tue Forges et Chantiers de la Mediterranée built 
for the Greek Government, as long ago as 1889, three 
armoured vessels—the Hydra, the Spetzia, and the 
Psara. Each of these was armed with three Canet 
27-centimetre guns (10 63 in.) ; at that time the quick 
firing class of the Jarger calibres had not been placed 
in service. Two years ago the Greek Minister of 
Marine announced the intention of increasing the 
armament of these ships, with the special view 
of obtaining greater power of defence against tor- 
pedo attack, by the addition of quick-firing guns of 
small calibre, but of high velocity and of very 
flat trajectory. It was decided that this supplemen- 
tary armament should consist of Canet 10-centimetre 
and 65-millimetre quick-firing guns, 50 calibres in 
length. The order for these guns was given during 
the present year, and those for the Psara have been 
delivered and accepted after very satisfactory trials. 
The 10-centimetre guns fire a projectile of 13 kilo- 
grammes (28.6 lb.), and the 65-millimetre one of 
4 kilogrammes. The matériel po:sesses several fea- 
tures of interest ; it is illustrated by the various figures 
on page 806, and the following is a description of the 
= and mounting. The supplementary armament 
or each of the three ships consists of one 10-centi- 
metre and eight 65-millimetre guns ; they are all 50 
calibres in length, and are composed of the followin 
parts : (a) A tube that extends for the whole hesgth 
of the gun, and in the end of which the screw 
seating for the block is formed; (b) a sleeve over 
the rear portion of the tube, and the ring carryin 
the shoulder-piece, and to which the piston-rod o 
the brake is attached; (c) a reinforcing sleeve 
over the forward part of the inner tube. The breech 
mechanism is on the Canct system, and is operated 
by a single movement of the breech lever. We 
recently (see ENGINFERING, page 663 ante) pub- 
lished illustrations of this class of mechaniem; the 
breech block is of the ordinary type, with interrupted 
screw threads, and a central hole for firing the charge. 
Except when in place it is carried on a bracket, as is 
indicated in the illustrations, The various operations 
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of turning the block so as to free it from its seat, of 
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COMBINED AIR, FEED, AND CIRCULATING PUMP FOR PUMPING ENGINE. 


CONSTRUCTED BY THE NORDBERG MANUFACTURING 
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withdrawing it, and at the same time starting the 
cartridge, of swinging it clear of the breech, at the 
same time completing the extraction, are all per- 
formed by the movement of a lever in a horizontal 
plane, from left to right. 

The guns are carried in their mountings by trunnions 
which are formed on a ring placed on the gun, as 
shown in the illustration ; around this oscillates the 
mechanism for vertical training, and below is the brake 
cylinder. On the upper part of the sleeve is placed 
the spring device for absorbing the energy of. the 
recoil ; this is independent of the brake mechanism, 
and serves to bring the gun back into firing position. 
The trunnions are carried in the side frames of the 
movable mounting ; this part of the mounting termi- 
nates beneath in a central conical pivot that rests on a 
step bearing in the fixed part of the mounting. On 
the moving carriage-are attached training devices both 
for vertical and horizontal directions. The lower, fixed 
mounting, which is attached to the deck is made with 
a conical recess to receive upper and revolving part ; 
in the bottom is placed the step bearing on which the 
system turns. On the upper part of the fixed mount- 
ing is a ring guide that steadies the turning movements 
of the gun and consolidates the system. The brake 
gear is on the well-known Canet type, with the central 
counter-rod, The energy of the recoil is stored up, as 
Stated above, by the compression of a series of springs; 
by this means the gunis run out into firing position auto- 
matically and at all the different angles of elevation ; the 
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gun, however, can be held back after firing for as long 
a period as may be required. The training mechanism, 
both for elevation and horizontal direction, is of the 
ordinary type, and is under the control of one man; 
for the horizontal training, a pinion on the upper car- 
riage gears into a toothed ring on the fixed base, - For 
night firing, two small electric lamps are provided, 
that throw a beam on the sights; the current is fur- 
nished from a battery placed on the mounting. A 
hand pump is attached to the mounting ; its use is to 
run the gun back when firing is not taking place, by 
operating the brake, or to hold it in position against 
the ae that have been compressed by the recoil. 
It should be mentioned that the sighting apparatus is 
not placed on the gun but on the mounting, so that it is 
independent of all the movements of the former ; this 
arrangement is found greatly to facilitate the use of 
the gun, as the sights are not deranged with each round 
fired. 

The mounting of the 65-millimetre guns is very 
similar to that we have just described, but it is less 
elaborate ; the spring compressor is placed at the side, 
and not on the top of the sleeve; and the horizontal 
gear is not introduced, the smaller weight to be moved 
rendering this unnecessary ; a shoulder-piece attached 
to the rear of the gun affords sufficient leverage for 
the man firing to train the gun without difficulty. 

It will be at once seen from the foregoing descrip- 
tion, and from the accompanying illustrations, that 
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type; the results of the trials, however, show that 
nothing has been sacrificed in efficiency to secure this 
absence of complication. We understand that Mr. 
Canet considers this type of armament to be the 
simplest and among the best of the very numerous 
designs for which he is responsible. 

In our description of the new Canet field and moun- 
tain matériel, by a printer’s error on page 690 ante, 
the length of the heavier type was given as 65 calibres, 
instead of 35 calibres. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

“* The Mechanical Properties of Steel Castings.”—In the 
course of his last lecture at Sheffield on the properties of 
steel, Professor Arnold dealt with the mechanical pro- 

erties of steel castings. In‘ order to form a base line 
rom which to determine the-influence of other elements, 
more particularly manganese and silicon, it was absolutely 
necessary, he said, to know the properties of nearly pure 
iron and carbon steels. A mild steel, consisting of iron 
containing 0.21 per cent. of carbon, stood a maximum 
tensile stress of about 24 tons per squsre inch. But if 
1 per cent. of manganese and 0.25 per cent. of silicon 
were introduced, its stress went up to 33 tons. If the 
pure 0.21 per cent. steel were hardened, the stress 
went up to 34 tons; but if the 0.21 per cent. steel con- 
taining also high manganese and silicon were hardened, 
the strength went up to nearly 100 tons per square inch, 
The artof making steel castings to meet engineers’ speci- 
fications lay in correctly proportioning the carbon, silicon, 
and manganese. Prefessor Arnold showed that 0.45 per 
cent. of carbon was a critical point for steel castings, any 
carbon much beyond this amount rapidly bringing down 
the ductility of the steel. With reference to the measure- 
ment of the flow of gas through the walls of a crucible, 
he remarked that under favourable conditions several 
hundred gallons of gas may pass into the steel during 
the short period occupied in melting a pound of steel. 
Any one who, a quarter of a century ago, had spoken of 
measuring the gas that passed through the solid walls of 
a crucible, would have been regarded as a madman, but 
such measurements were at the _—- time fairly easy 
at the hands of the trained metallurgist. 


New Sewerage Works at Rawmarsh.—The new sewerage 
scheme which has just been completed for the parish of 
Rawmarsh at an expenditure of 22,0001. will provide for 
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is divided into “high” and “‘low” level. The pumping 
station near the Parkgate station receives the sewage 
from the low-level section by gravitation, and the sewage 
is pumped from thence to the outfall works that have 
been erected between the Roundwood and Thrybergh 
Hall collieries. The discharge from the high-level mains 
enters here, and the treatment takes place. The sewage 
is mixed with a chemical compound known as ferrozone, 
after which it passes to the tanks and filters and on to 
the land, reaching the River Don finally in a purified 
state. At the eg gy A Mr. C. E. Rhodes, the 
general manager of Messrs. John Brown and Oo.’s 
collieries, made a reference to the coal trade. In 
1874 the collieries in South Yorkshire were with 
few exceptions worked by means of naked lights, 
and there was no restriction concerning the use of 
explosives. From that year to 1894, although the coal 
output had increased in this country from 100 million tons 
to nearly 200 million tons per annum, the death rate had 
fallen to nearly one-half. 
put as the limit at which coal could be worked, but there 
was no reason why they should not go still further, and 
work their collieries at a depth of even 1500 yards or a 
mile. He did not see why the Rawmarsh district should 
not be a big coal centre for a couple or three venturies. 


Mr. B. Pickard, M.P., and Colliers’ Wages.—In the 
course of a speech delivered to his constituents at Methley, 
near I.ceds, a few days ago, Mr. Benjamin Pickard, M.P., 
the President of the Miners’ Federation, alluded to the 
subject of a 10 per cent. advance in wages. The miners 
were working full time, and he hoped that every one who 
was behindhand in his payments to the union would pay 
up. He trusted that before long they would have wages 
advanced. Trade had gone up by leaps and bounds, and 
sooner or later—sooner rather than later—prices would 
go up. Whether they would be encouraging enough for 
the miners to demand the 10 per cent. back again the 
future would reveal. 


Jron and Steel.—The demand for engineering work of 
all kinds is good, and the new year will open with excel- 
lent prospects. Quotations for raw and finished mate- 
rial are firm at late rates, hematites rising to 603, per ton, 
and Bessemer billets reaching 61. The orders for the 
armour to be utilised on the fivenew battleships included 
in the Government programme have been placed. Marine 
engineering work is reported to be fairy plentiful. The 
cycle industry is ‘ booming” in the Sheffield district, and 
sufficient machinery to turn out 20,000 machines per 
annum is already put down. The cutlery, file, and edge- 
tool trades are alike active, and with growing colonial 
markets, there are most excellent prospects for the coming 
year. 


South Yorkshire Coal Trade.—The collieries are work- 
ing well in this district, and with a prolonged spell of 
severe weather, the coal trade will be in a better position 
than it has been for two or three years past. The im- 
proved condition of household fuel is shown by the cir- 
cumstance that the house-coal pits in the Methley and 
Normanton districts are being worked more than five 
shifts per week. London is absorbing more than the usual 
quantities of house coal, but steam coal does not find so 
ready a market as heretofore. Gas cual, as usual at this 
period of the year, is being contracted for in large quan- 
tities. (Quotations: Silkstones, 8s. 6d. to 9a. 6d. per ton ; 
Barnsley house coal, 83. to 9a.; hards, 63. 9d. to 7s. 6d.; 
manufacturers’ fuel, 4s. 6d. to 63.; smudge, from 23.; 
common coke, from 8a, 6d. to 10s. 6d. 








NOTES FROM THE NORTH. 
GLascow, Tuesday. 

Glasgow Pig-Iron Market.—Business was exceediogly 
quiet in the pig-iron warrant market last Thursday fore- 
noon. No’ more than 10,000 tons of iron changed hands, 
and that only a few minutes before closing time. All the 
same, prices were firm, advancing 14d. to 2d. per ton all 
round. About 20,000 tons of iron were dealt in at the 
afternoon market, and the finish was steady at a slight 
reaction from the last prices. The settlement prices at 
the close were as follow: Scotch iron, 48s. Lad. per ton ; 
Cleveland, 40s. 3d.; Cumberland and Middlesbrough 
hematite iron, 50a, 4$d. and 48s. 104d. per ton 
tively. There was a fairly active market on Friday 
forenoon, when about 25,000 tons of iron were dealt in, 
including one line of 6000 tons of Scotch at 48s, 3d. three 
months, with a plant, fixed, Prices were firm, and from 
1d. to 24d. per ton dearer. In the afternoon 15,000 tons 
changed hands, and prices closed steady to firm, while the 
respective settlement prices were 48s. 3d., 403. 4}d., 
50s. 6d., and 49s. per ton. Oa Monday forenoon business 
was very quiet, but firm, There was a turnover which 
was estimated at 18,000 to 20,000 tons, a large portion of 
it being east coast hematite iron. Prices all hardened to 
the extent of 14d. to 3d. ton. In the afternoon quite 
as large an amount of iron was dealt in, and the 
market closed very firm, and on the day prices advanced 
1d. to 4d. per ton. The settiement prices at the close 
were, respectively, 48s. 44d., 40s. 74d., 503. 74d., and 
49s. 44d. per ton, Business was quiet this forenoon, when 
about 20,000 tons of iron weredealt in, and prices were easier. 
In the afternoon the market was very steady, and other 
20,000 tons changed hands. Middlesbrough hematite iron 
made up about 15,000 tons of theday’s sales. The settle- 
ment prices at the close were 48s. 44d., 40s. 6d., 50s. 74d., 
and 49s. 4$d. per ton, respectively, The following are 
the current quotations for several No. 1 special brands 
of makers’ iron: Clyde, Summerlee, and Calder, 5le. 6d. 
per ton; Garbtsherrie, 53s. ; Coltness, 53s. 6d.—the fore- 
going all shipped at Glasgow; Glengarnock (shipped at 
Ardrossan), 51s. 6d. ; Shotts (ship at Leith), 52s. 6d.; 
Carron (shipped at Grangemouth), 
Last week a fourth furnace 
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mellington Iron Works to make ordinary instead 
of hematite iron. There are now 77 blast-furnaces 
in actual operation in Scotland, as compared with 
78 at this time last year. Six are making basic 
iron, 35 are working on hematite ironstone, and 36 
are making ordi iron. Last week’s shipments 
of pig iron from Scotch ports amounted to 323 
tons, against 3347 tons in the corresponding week of 
last year. They included 420 tons for Australia, 525 
tons for Italy, 240 tons for Holland, smaller quantities 
for other countries, and 1671 tons coastwise. The stock 
of pig iron in Messrs, Connal and Co.’s public 
warrant stores amounted yesterday afternoon to 363,140 
tons, as compared with 363,220 tons yesterday week, 
thus showing a decrease for the past week amounting to 
80 tons.’ In view of the approaching holidays there has 
of late been only a small amount of business done, but 
there is considerable and well-grounded confidence that 
higher values may prevail early in the ensuing year; 
indeed, some persons profess to feel surprised that they 
have not already been established. Very few contracts 
are being placed by consumers. 

Sulphate of Ammonia.—This commodity is firm to-day 
at 7/. 10s. per ton. 

Finished Iron and Steel.—The makers of malleable 
iron continue to be very busy, and prices remain decidedly 
firm. It is said that there is not much new business 
doing in steel plates, and that some good inquiries are in 
the market for steel rails. There has been a hitch dur- 
ing the past week in the negotiations between the iron 
and s workers and their employers in regard to the 
basis for the formation of a board of conciliation, and 
the desirability on the part of the former to have 
another advance of wages as a preliminary to the forma- 
tion of the board. At the conference some 22 firms of 
employers were represented. Since then the men’s re- 
presentatives have calmly looked at the matter from all 
sides, and there is now a prospect that the negotiations, 
when resumed, will proceed harmoniously, and that the 
questions in dispute will be amicably settled. 


Glasgow Copper Market.—There was no dealing in copper 
last Thursday forenoon, and prices remained unchanged, 
but in the afternoon some 50 tons were dealt in, and 
qnotations gave way 2s. 6d. per ton. On K'riday forenoon 
one lot was sold, and the 2s. 6d. wasrecovered. No trans- 
actions were reported in the afternoon. Neither forenoon 
nor afternoon was any business done in copper yesterday. 
There was a decline in prices in the forenoon, but even- 
tually they closed 1s. 3d. per ton up on the day—the 
settlement quotation being 48s. 10s. per ton. No trans- 
actions took place this forenoon, but prices were the turn 
better, 48s. 10s. per ton cash buyers. The afternoon 
market was also a blank. 


More Shipbuilding Orders.—Messrs. William Denny 
and Brothers, Dumbarton, have booked an order for the 
British India Steam Navigation Company to build a 
sister ship to the large steel screw steamer Oolobaria 
which was recently delivered by them. She wasa vessel 
of 5294 tons, and a triple twin-screw.—Messrs, A. and J. 
Inglis, Glasgow, have contracted to build two steamers 
—a passenger boat and a cargo vessel. The former 
is for the Bristol Steam Navigation Company, and will 
be about 1000 tons gross. She is to be classed 100 A 1. 
The other steamer is for Newfoundland owners.—The 
Campbeltown Shipbuilding Company are laying down on 
speculation a vessel of about 1800 tons eg is under- 
stood that Messrs. J. Reid and Co , Whiteinch, have con- 
tracted to build a small steamer for Mr. T. Barclay, of 
Edinburgh. 

The Late Mr. F. T. C. Linton, Gas Engincer.—The 
death has just been announced of Mr. F. T. C. Linton, 
engineer to the Edinburgh and Leith Gas Commission, 
and who w:s formerly connected with the Ediaburgh and 
Leith Gas Company. He was the eldest son of the late 
Mr. Thomas Linton, Public Prosecutor, and the brother 
of Mr. George Linton, the present Prosecutor. He served 
his apprenticeship with Messrs. Bertram, engineers, 
Sciennes. He then spent some time in Birkenhead, and 
later in Dundee. He was —— assistant engineer in 
the Edinburgh and Leith Gas Company’s works 27 years 
ago. Four or five years afterwards he was appointed engi- 
neer, latterly dischaging the duties of manager, and on the 
taking over of the company by the Gas Commission in 1888, 
he was appointed joint engineer with Mr. Mitchell. e 
was 56 years of age, and leaves a widow, but no family. 
Mr. Linton: had nm for some time in delicate health, 
but up till a few weeks ago was discharging his ordinary 
duties. He was » quiet, unassuming man, and was highly 
esteemed by all with whom he came in contact. His 
perfect knowledge of the details of his business made him 
a very valuable ration official, and one who will be 
much missed, Mr. Linton very early adopted the 
Siemens mggneretive system in the retort house of the 
Leith Gas Works. He did not take any very active part 
in the work of any of the national associations of gas 
managers and engineers, but in 1884 he served as Presi- 
dent of the North British Association of Gas Ma) 
at the meeting which was held at Glasgow in that 
year. In connection with Mr. Linton’s death, and 
the continued illness of Mr. Robert Mitchell, engi- 
neer and manager of the Edinburgh Gas Works, the 
Edinburgh and Leith Gas Commissioners at a meeting 
held yesterday resolved to retire the last-named gentle- 
man on a pension of 250/. per annum, and to advertise 
for a qualified gas engineer to take the management of 
the commissioners’ entire undertaking in Edinburgh, 
Leith, and Portobello. It is not unlikely that the adver- 
tisement will — out 2 ag wen for the vacant post 
from quite a lot of men who have held prominent posi- 





52s. 9d. per ton. | years. 
was seb agoing ab Dsl- 


tions in the industry during the past dozen or twen' 
Scotland itself will doubtless supply at wry 
dozen applicants, ; 


2 ~ to be dry-docked. 


Proposed Improvement of Garvel Graving Dock, 
Greenock.—Within the past week or two the builders of 
the new P. and O. steamer Candia (Messrs. Caird and 
Co.), wanted to give her an overhaul before delivering her 
to her owners ; but the Garvel Graving Dock could not 
admit her, and in consequerce she had to come to Glas. 
hat fact has very much chagrined 

th the Greenock Harbour Trust and the Town Council, 
as also the townspeople generally. From action which 
has since been taken it is probable that a joint move- 
ment will be made by those two bodies with the view of 
such an improvement being made upon the dock entrance 
as will allow of the largest steamers built at the port 
_— new into the dock for inspection or overhaul, 
or bot 


West of Scotland Iron and Steel Institute.—The third 
ordinary meeting of the West of Scotland Iron and Steel 
Institute for session 1896-97 was held in the Andersonian 
College, Glasgow, on Friday night, Professor Sexton, 
President, in the chair. Mr. Walter Dixon read a paper 
on ‘Applications of the Electrical Transmission of 
Power.” He said that on the Continent, in France, Bel- 
gium, Switzerland, Italy, and Austria, electrical power 
was being used in most works of large size. In America, 
so far as electrical motor works were concerned, very rapid 
progress was being made. There were 500,000 motors 
distributed over 10,000 installations of 15,000 horse-power. 
Niagara Falls, which were generating only some 20,000 
horse-power, were being developed so as to give over 
50,000 horse-power. It was only last year that he saw 
machines for the Falls of Foyers, which might have well 
been made in this country, being made on the Continent, 
In Britain we had to take into account in many manufac- 
tories existing machinery which the proprietors were not 
willmg to throw out at the present time. There were 
certain conditions in which electrical power would never 
supersede old methods. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 

The Cleveland Iron Trade.—To-day there was only a 
small attendance on Change, butin spite of the approach- 
ing holidays, the market was not only very cheerful in 
tone, but a good deal of business was transacted. Pig- 
iron producers were very firm in their quotations, and, in 
fact, some of them are so well supplied with orders that 
they were in no hurry to do business ab market rates, 
The general a for early f.o.b. delivery of 
No. 3 g.m.b. Cleveland pig iron was 403. 6d., and 
several lots were sold at that price, but some sellers 
held out for 40s. 9d. Forward prices varied a little, but 
sales were recorded at 41s. for No. 3 delivered over the 
first three months of next year. The common qualities 
of pig were scarce. No. 4 foundry was put at 40s. and 
grey forge at 393., whilst there was little, if any, mottled 
or white to be had. Middlesbrough warrants were 
steady and firm throughout the day, opening at 40s. 5d. 
and closing at 40s. 6d. cash buyers. The demand 
for east coast hematite pig iron was reported good, and 
as the output is not over quotations improved. 
There were buyers who said that for early delivery of 
mixed numbers 49a. 9d. would be accepted, but sellers as 
a rule put the price at 503., and reported that they were 
able to get it, whilst for delivery next spring 51s. was 
named. Foreign ore was just about as scarce as ever, and 
quotations were stiffer. The short supply has incon- 
venienced several hematite producers. Good rubio was 
quoted 15s, to15s. 6d. ex-ship Tees for early delivery. 


Manufactured Iron and Steel.—Little new can be said 
of the manufactured iron and steel trades. All the firms 
in the district are very busy, and are desirous to cut the 
holidays as short as possible, Common iron bars are 
5l. 53.; best bars, 5/. 15s. ; iron ship-plates, 5/, 5s. ; steel 
ship-plates, 57. 10s.; iron a 5l. 2s. 6d. ; and 
steel ship-angles, 5/. 7s. 6d.—all less the customary 24 per 
cent. _— for cash. Heavy steel rails are 4/. 10s. net 
at works, 


The Coal and Coke Trade.—Coal is firm, and odd lots of 
gas kinds that are available for sale beyond contracts 
running are realising high figures. Bunkers are rather 
scarce, and prices are consequently firm. Manufacturing 
coal steady. Good blast-furnace coke is still quoted 
13s. 6d. delivered here. 





NOTES — — SOUTH-WEST. . 
Rhymney Railway.— ill to amalgamate the under- 
takings of the Rhymney Railway Company and the Bute 
Docks Company, Limited, has been deposited for next 
session in the Private Bill office of the House of Commons. 
If sanctioned by Parliament, the amalgamation will take 
effect from July 1, 1897. 


Cardif.—The steam coal trade has improved, ship- 
ments ving increased in importance. The best steam 
coal has made 9s. 9d. to 10a. per ton, while secondary 
qualities have brought 9a. 3d. to 9a. 6d. per ton. House- 
hold coal has been in strong demand, and prices have 
been tending upwards all round. No. 3 Rhondda has 
made 10s. 9d. per ton. There has also been a better in- 
quiry for patent fuel. Coke has shown little change ; 
foundry qualities have brought 17s. 9d. to 183. per ton, 
and furnace ditto, 14s. 6d. to 16s. 6d. per ton according 
to quality. The manufactured iron and steel trades have 
maintained a good tone. There has been a de- 
mand for rails, and orders for Bessemer and Siemens bar 
have come to hand more freely. 


Cardiff Coal in the Extreme East,—The output of coal 
in Japan in 1875 was 560,000 tons. In 1893 the corre- 





sponding production had risen to 3,307,000 tons, and it 
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is estimated that a further increase of 10 per cent. has 
taken during the last three years. About 600,000 
tons of Japanese coal went to Hong Kong last year for 
steamers and factories, and Cardiff coal is losing ground 
upon the markets of the extreme East. Japanese is 
being largely used, not only at Hong Kong, but also at 
Shanghai, Newchang, and Singapore, 


Plymouth and the North German Lloyd.—The North 
German Lloyd Company has decided to make Plymouth 
its first port of call in the English Channel for its Ameri- 
can service of steamers, 


Devonshire Railways.—A pfovisional agreement has 
been entered into for the amalgamation of the Buckfast- 
leigh, Totnes, and South Devon, and the Great Western 
Railways. The amalgamation, if capeoret by Parlia- 
ment, will take effect from July 1, 1897. Buckfastleigh 
debenture stock holders are to have their stock taken over 
by the Great Western at par. Buckfastleigh preference 
share holders are to receive 7/. 10s. Great Western 5 per 
cent, preference stock in exchange for every Buckfast- 
leigh preference share ; and Buckfastleigh ordinary share 
holders are to receive 22,450/. for division among them, 
after provision has been made for all Buckfastleigh debts 
and liabilities, as well as for the cost of the Buckfastleigh 
liquidation. 


Jetty Extension at Devonport.—Among alterations which 
are being carried out at Devonport Dockyard is the exten- 
sion of what is known as No.1 jetty at the lower yard. 
This jetty, which has hitherto been but little used in 
consequence of the lack of conveniences will, when com- 

leted, be used for the yr ape 4 and unshipping of all 
leave weights, and will take an important part in the 
construction and engining of the new line-of-battle ship 
Ocean. The extension of the jetty, which is now well ad- 
vanced, and which will probably be completed by May, 
1897, will cost about 13,0007, 








PERSONAL AND TRADE Norss, — Messrs. J. P. Hall 
and Co., of Oldham, inform us that Messrs. Girdlestone 
and Co. have ceased to act for them as London agents; 
they will, therefore, feel obliged if their customers will 
forward all inquiries and orders direct to them at Old- 
ham until such times as they are able to make other 
arrangements.—Messrs. Oswald Swete, A.I.E.E., and 
B. R. Baker, electrical engineers, whose address is P.O., 
Box 2061, Johannesburg, S.A.R., desire to receive cata- 
logues of steam-raising plant, &c., machine tools, and 
kindred products. 





CaTaLocuEs.—Meessrs. A. Gallenkamp and Co., of 2 
to 6, Cross-street, Finsbury, have sent us a large and 
comprehensive catalogue of chemical and laboratory appa- 
ratus of all kinds. The book contains 400 pages of closely 
printed and well illustrated matter, and contains parti- 
culars of many thousands of instruments and appliances.— 
The time of year is now at hand when the average man 
has to exhibit considerable force of character in order to 
prevent himself being driven into starting adiary. His 
powers of resistance will be still further taxed if the ex- 
ample of the Gloucester Railway Carriage and Wagon 
Company, Limited, Gloucester, becomes generally fol- 
lowed, as the new catalogue issued by this firm takes the 
shape of a convenient and well-arranged diary, containing, 
moreover, some general information of interest to visitors 
to Gloucester, 





Society or Arts.—At the meetings of the Society of 
Arts after Christmas, the following papers will be read: 
“The Roller Boat of M. Bazin,” by Emile Gautier ; 
‘Voice Production,” by William Nicholl ; ‘‘ Irish Indus- 
tries,” by the Hon. Horace Plunkett; ‘‘ English Or- 
chards,” by George Gordon ; ‘‘The Prevention of Fires 
due to Leakage of Electricity,” by Frederick Bathurst ; 
Produce and Milk Supply,” by M. J. R. Dan- 
stan, M.A.; ‘‘ The Transmission of Power by Alternating 
Electric Currents,” by W. B. Esson, M. Inst. C.E. ; 
“London Water Supply,” by Percy F. Frankland, 
Ph.D., F.R.S.; ‘*The Chemistry of Tea,” by David 
Crole; ‘‘The Evolution of the Silver Question,” by 
Moreton Frewen, B.A.; ‘Children’s Sight,” by R. 
Brudenell Carter, F.RC.S.; “ — Railways,” by 
Everard ©. Calthrop; ‘‘ Cycling—Historical and Prac- 
tical,” by George Lacy Hillier. 


“Dai 


Tae Late Mr. Henry C. Losnrtz.—The death of Mr. 
Henry C. Lobnitz, for many years head of the firm of 
Lobnitz and Co., Limited, engineers and shipbuilders, 
occurred on the evening of the 18th inst., at his residence, 
Clarence House, Renfrew, at the age of 65 years, after a 
very long illness. Born at Fredericia, Denmark, in 1831, 
Mr. Lobnitz early showed engineering talent. He, no 
doubt, inherited this from his family, who were military 
men in charge of the Danish royal arsenals for the manu- 
facture of guns and small arms. While quite a young 
man he came to London, and was naturalised a British 
subject, with a view to follow his profession in a larger 
field. In 1862 he married Miss C. B: Calder, of Tander- 
lane, East Lothian. He worked with the firm of Penn in 
London, and was with Scott Russell when the Great 
Eastern was built, and, as engineer in one of Her 
Majesty’s ships, he went through the Crimean War. 
Thereafter he came to the Clyde, and joined, in 1857, the 
engineering and shipbuilding firm of which he later on 
became the head, then styled James Henderson and Son, 
Slip Dock, Renfrew. ‘For the last two years he has been 


laid aside from business, and his death is widely regretted 
inside as well as beyond the works of Tobnitz and Co., 


LAUNCHES AND TRIAL TRIPS. 

Two new gunboats for the United States Navy were 
launched on the 5th inet. ab Bath, Maine, being named 
the Vicksburg and the Newport. Each vessel is 200 ft. 
long, or 168 ft. between perpendiculars, and 36 ft. beam. 
The armament will consist of six 4-in. quick-firing guns, 
four 6-pounders, and two 1-pounders. The contract speed 
is12 knots. Each boat costs 92,0001. ‘ 


On. Wednesday, the 16th inst., the official trial of the 
first of six sea-going torpedo-boats built by Messrs. 
Yarrow and Oo. for the Chilian Government was carried 
out in the estuary of the Thames. The mean speed for 
three hours was 26.797 knots, and on six runs on the 
measured mile 26.807 knots; steam pressure, 175 lb. ; 
revolutions, 373 per minute. The contract speed is 254 
knots. These vessels are 152 ft. 6 in. long by 15 fo, 3 in. 
beam, and carry an armament of fwo — tubes and 
three quick-firing guns. They have bunkers to hold 40 
tons of coal, and their radius of action is about 2500 
knots at 9 or 10 knots speed. 


H.M.S, Crane, the fifth of eight torpedo-boat destroyers 
buildin by Palmer’s Shipbuilding and Iron Company, 
Limited, for Her Majesty’s Navy, was launched on 
Thursday, the 17th inst. She is 215 ft. long between per- 
pendiculars, 20 ft. 9 in. beam, and 12 ft. 10 in. deep, with 
@ mean draught of 5 ft.5in. It was stated that the first 
of their 30-knot torpedo-boats—the Star—had done what 
he believed to be uuparalleled, namely, that she had accom- 
plished the speed of 30 knots on her first essay to attain 
. — months only have elapsed since the Crane was 
aid down. 





The Guardia Marina Riquelme, the last of the four 
‘* destroyers” Messrs. Laird Brothers, Birkenhead, are 
building for the Chilian Government, made her official 
full-power speed trial on the Clyde on the 18th inst. 
The trial was very satisfactory. The runs on the miles 
were as follow : 


Steam. Time. Speed. 
lb. min. sec, knots 
1st mile ... 208 2 t 29.88 
yt 208 1 oF 30 64 
8rd ,, 204 - ge’ 29.75 
4th ,, 200 1 59 30.25 
Bth ,, 205 2 it 29 63 
6th ,, 207 1 8&7 30 77 


The mean speed was 30.09. The vessel afterwards con- 
tinued the trial for the stipulated three hours, and at the 
conclusion the mean speed was found to be 30.12 knots. 
An interesting trial, going astern full speed, was subse- 
quently made on the mile, when a speed of 204 knots was 
obtained, the vessel steering as straight a course as could 
be desired. With the trial of the Riquelme, Messrs. 
Laird Brothers, of Birkenhead, have concluded a series 
of very important and successful trials of 30-knot de- 
ye eg on the Clyde. We give a résumé of the trials 
of the four destroyers for the Chilian Government and 
the four similar vessels for our own Admiralty, all of 
which have now completed their official trials. Two of 
the British boats, H.M.SS. Quail and Thrasher, are re- 
maining on the Clyde for the present to make a further 
series of experimental trials with regard to speed, &c. 


Eight 30 Knot Torpedo-Boat Destroyers built by Laird 
Brothers, Birkenhead. 
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British | | | 
Destroyers. | | knots | knots 
Quail ... ..| Dec. 11) 216 | 372 | 30.385 | 368 | 30.039 
Sparrowhawk ..| Oc*.16 | 214 364 | 30.207 | 365 30.056 
Thrasher . | Dec.14 218 862 | 30.000 | 362 30.015 
Virago .. . | Nov.27 | 217 | 864 | 30.865 3863 30.049 
Chilian | i 
Destroyers. | | | 
Capitan Orella..| Sept. 30) 215 861 | 30.172 362 | 30.230 
Capitan Muncz 
Gametro -.| Oct. 15 214 868 | 30.420 364 30081 
Teniente Ser-| 
rano .. - | Dec.16 =. 216 71 | 30.241 370 , 30,252 
Guardia Marine | 
Riquelme » 18 215! 362 | 30.092 | 862 30,121 
\ i 








The dimensions of the Guardia Marina Riquelme are 
213 ft. by 21 ft. 6 in. by 12 ft. 9 in., the engine power 
6000 horse-power, and the bunker capacity 90 tons. The 
armament consists of one 12 pounder quick-firing gun, 
five 6-pounder quick-firing guns, and two 18-in. torpedo 
tubes, each mounted on pedestal and racers. The 
complement is 65 officers and men. On all the full- 
speed and full-power consupmtion trials the vessel 
carried the full load of 35 tons to represent the normal 
weights in accordance with the British Admiralty trial 
conditions. The consumption trials of eight hours’ dura- 
tion at 13 knots speed give a radius of action of about 
3750 knots. Messrs. Laird Brothers are now building six 
more of these destroyers for the British Admiralty—three 
of them have been launched. 


The s.s, Urania, built by Messrs. Craig, Taylor, and 
Co., Thornaby-on-Tees, for Mr. Tommasso Cossovic h, of 
Trieste, was taken to sea for her trial trip on the 19vh 


will carry 3100 tons on a very light draught of water. 
The engines, by Messrs. Sir Christopher Furness, West- 
garth, and Co., Limited, Middlesbrough, have cylinders 
20 in., 324 in., and 53 in. in diameter by 35 in. stroke, with 
two boilers working at 160 lb. pressure. 





On Saturday, December 19, Messrs. Irvine and Co. 
West Hartlepool, launched the Jacob Bright, a fine steel 
screw steamer of about 4150 tons deadweight onring 
capacity, built to the order of Mr. W. Leatham Bright an 
Mr. J. Gatton Bright, London. Her dimensions are 314 fb. 
by 44 ft. by 23 ft. 3 in. deep. Engines of the triple- 
expansion type are being supplied by the Central Engine 
Works of Messrs. W. Gray and Co., Limited. 


The third-class cruiser Pactolus, of the Pelorus class, 
built by Sir W. G. Armstrong and Co. at Newcastle-on- 
Tyne, was launched on the 2ist inst. The length of the 
Pactolus is 8300 ft. ; breadth, 38 ft. 6in.; mean draught, 
13 ft. 6 in. ; displacement in tons, 2135; indicated horse- 
ete 5000 natural draught, and 7000 forced draught. 

he corresponding estimated speeds are 18} and 20 knots. 
Her armament consists of eight 4-in. quick-firing guns, 
eight 3-pounder quick-firing guns, and two torpedo-tubes. 
Two of the 4-in. guns are carried on the forecastle, and 
two on the poop, while the other four are placed on the 
upper deck. She has a complete curved protective deck. 
She is to carry 250 tons of coal at her load draught, and 
will be able to steam some 7000 miles at a moderate 


speed, 


Messrs. Ropner and Son, of Stockton, launched on the 
2lst inst. a steel screw steamer named Oakby, of the 
following dimensions, viz.: Length between _perpen- 
diculars, 275 ft.; breadth, 39 ft. 7 in.; moulded depth, 
17 ft. 6 in.; which they have built for a West Hartle 
firm. The steamer is-built off the part awning decked 
rule, having poop and raised quarterdeck, her deadweight 
carrying capacity being 2680 tons on 164 ft. The engines 
will work up to about 700 effective horse-power, and are 
by Messrs. Blair and Co,, Limited, having cylinders 
174 in., 294 in., and 50 in. in diameter by 36 in. stroke, 
steam being supplied by two large steel boilers working 
at 210 lb. pressure. 


Messrs. Short Brothers, Pallion, launched, on the 21st 
inst., a steel screw steamer built to the order of Messrs. 
Gow, Harrison, and Co., of Glasgow. The v is of 
the following dimensions, viz.: Length between perpen- 
diculars, 352 ft. ; breadth, 45 ft.; and depth moulded, 
27 ft. The vessel is to be fitted with triple-expansion 
engines by Messrs. Thomas Richardson and Sons, 
Limited, of Hartlepool, having cylinders 24 in., 29 in., 
and 66 in. in diameter respectively, with a stroke of 42 in., 
steam being supplied at 1801b. working pressure by two 
large = tebes fitted with Howden’s system of forced 
draught. 











Tue Sugz Canan.—The Suez Canal Company has an- 
nounced an interim dividend of 8 oe cent, for 1896. This 
dividend will be paid, together with 24 per cent. for statu- 
tory interest, January 1. ’ 





AMERICAN CANALS.—Contracts for the enlargement and 
improvement of the canals of the State of New York, in- 
volving an expenditure of 696,000/., have just been let. 
The works will give employment to 4000 men. 





Tue Exxcrric Licut at Hut.t.—The electric lighting 
committee of the Hull Town Council decided on Monday 
to recommend the council to apply for power to borrow 
10,0007. to extend the electric light_in East Hull. The 
council has already voted 42,000/. for extension works in 
other parts of the town. 





ANNUALS.—“‘ The Indian and Eastern Engineer Diary 
for 1897” consists ‘of a stoutly bound quarto volume, 
interleaved with blotting paper, and containing, in addi- 
tion, much useful information relating to our great de- 
pendency. Thus tables are given of the various Indian 
measures and weights, whilst amongst other sections of 
interest to the English manufacturer may be noted those 
on the and telegraphs, on the steamship lines and 
the Indian railway system. About 12 are, more- 
over, occupied with a selection of useful engineering 
rules and formule, 





Coat-Borine In East ANGLIA.—The Eastern Counties 
Coal-Boring Association aces to be in something of a 
way. ‘The Association has now made two bores with- 
out attaining any useful or hopeful results. The first bore 
was at Stutton, Suffolk, and was carried to a depth of 
1525 ft., and then abandoned. The second bore has 
at Weeley, Essex. This bore has been carried to a depth 
of 1178 ft., about 80 ft. of which were through a hard 
rock, closely resembling the rock found at Stutton. Mr. 
Whittaker, one of the geologists consulted, arrived 
at the conclusion that the rock at Weeley belongs to 
about the same series as that at Stutton, and that it is, 
accordingly, no use to carry the ype bore any fur- 
ther. r. T. B. Holmes, a second ogist consulted, 
concurs generally with Mr. Whitaker. Mr. Holmes 
considers that in one or two cases carboniferous rocks 
have, almost accidentally, been struck in certain basins 
where the upper strata have been such as those met with at 
Stutton ; still he concludes with Mr. Whittaker that the 
Weeley effort should share the fate of the Stutton experi- 
ment, and should be abandoned, The Association, how- 
ever, is, we understand, not inclined to give up the search, 
but contemplates a third bore at some other point in 








Jimited, 





inst., which proved highly satisfactory. The dimensions 
of the boat are 280 ft. by 41 ft, by 18 ft. 9 in., and she 


Suffolk, Essex, or Norfolk, Whether this will be a final 
effort depends, no doubt, upon financial considerationr, 
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10-CENT. AND 65-MILL. QUICK-FIRING CANET GUNS FOR THE GREEK NAVY. 
(For Description, see Page 801.) 
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AGENTS FOR “ENGINEERING.” 


Avarris, Vienna : Lehmann and Wentsel, Kirntnerstrasse. 

Oars Town : Gordon and Gotch. 

Epivsureu : John Menzies and Oo., 12, Hanover-street. 

Franoz, Paris: Boyveau and Ohevillet, Librairie Etrangére, 22, 
Rue dela Banque ; M. Em.Terquem, 31bis, Boulevard " 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 

Gurnmany, Berlin : Messrs. A. Asher ard Oo., 6, Unter den Linden. 


Leipzig : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 


Giaseow : William Love. 
Invi, Calcutta : Thacker, Spink, and Oo. 
Bombay : Thacker and Oo., Limited. 
IraLy: U. Hoepli, Milan, and any = office. 
LIVERPOOL : Mrs. Taylor, Landing e, 
MANCHESTER : John Heywood, 143, poonnante. 
New Sourn Wags, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Getch, oo 
Dp (Sours), Brisbane : Gordon Gotch. 
rag Townsville : T. Willmett and Co. 

RorrsrpaM: H. A. Kramer and Son. 
Sours Austra, Adelaide: W. O. Rigby. 
Unrrep Statas, New York: W.:H. Wiley, 53, East 10th-street. 
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ELEOTRO-CHEMICAL INDUSTRIES. 

THosE who are interested in following the ad- 
vancements of electro-chemical science, and who 
have devoted much attention to the recent English 
and foreign literature relating to the technical 
application of electricity, must have been struck by 
the difficulty of obtaining industrial facts, and by 
the immense number of mere proposals and patents 
which come under their notice. 

Two recent German books on this subject are 
filled principally with digests and abstracts of 
patents, which are none of them being worked on 
an industrial scale, and journals devoted to this 
subject fill their pages with the same description 
of matter. To seek out and separate from amongst 


be|all this useless material the actual facts of the 


electro-chemical and metallurgical industries is a 
labour demanding much time and an amount 
of perseverance only to be realised by those 
attempting it. 

In our own country it is regrettable that though 
great attention has been paid by technologists and 
chemists to the subject, and though the number of 
patent claims made during the last 10 years has 
been exceedingly large, yet to-day the actual pro- 
duction by electrolytic methods of either chemicals 
or metals, is less in Great Britain than in either 
America or Germany. There are, it is true, a few 
copper refining works, the most important one 
being that at Froghall, using electricity as a source 
of energy ; but we can find no published returns of 
their output, and none of them equal in magnitude 
some of the American refineries. The electrolytic 
production of soda and chlorine has, again, not yet 
reached any magnitude. Only one works, that of 
the ‘‘ Electrolytic Soda and Chlorine Trust Syndi- 
cate” at St. Helens, has commenced operations on 
a large scale, and they have had so many accidents 
with their turbines and dynamos this year that 
they have been unable to place much electrolytic 
soda or bleach upon the market. Hargreaves’ 
process for producing chlorate of soda is working 
satisfactorily at Northwich, Cheshire. The 
Castner-Kellner Works at Weston Point are pro- 
gressing, but they have as yet produced no caustic 
or bleach. If, however, these three processes fulfil 
all the promises held out in the prospectuses of 
the companies owning the patent rights, England 
will rapidly equal, and perhaps surpass, her Con- 
tinental and Transatlantic rivals in the production 
of electrolytic soda and chlorine. ‘As regards the 
production of aluminium, England has been unfor- 
tunate. During the last five years three works 
have commenced operations, and have been obliged 
to cease producing, after extremely short runs, 
owing to the rapid fall in prices. At present we 
produce no aluminium, but it is expected that the 
Falls of Foyers works will be in operation next 
year. During this year calcium carbide has been 
produced at these works by the Acetylene Gas Com- 


3] pany on an experimental scale, but until some use 


is found for it, other than serving as a mere curiosity, 
and substance for lecture experiments, this branch 
of electro-metallurgy cannot develop. 

Turning to France, Germany, and Switzerland, 
we find in these countries a much more flourishing 
condition of affairs ; partly due, no doubt, to their 
more easily available water power, but also due 
to their having better trained scientists to carry out 
the earlier investigations and experimental work. 
France is producing aluminium at one works 
situated on the Isére, chlorate of potash at several 
works in Savoy, and calcium carbide in one experi- 
mental works in Paris. Germany has caustic 
potash works at Frankfort, Stassfurt, and at 





Bitterfeld in Saxony, and the largest aluminium 
works in the world at Neuhausen. She also pos- 
sesses copper-refining plants, notably at Hamburg, 
Oker, and Goslar. Switzerland has a very large 
chlorate of potash manufactory at Valorbes. All 
of these undertakings appear to be prosperous, 
since some of them are mere offshoots from other 
works, and the parent undertaking has in more 
than one case doubled its own producing capacity 
in recent years. 

In Norway, though up to the present date no 
actual production of chemicals or metals has taken 
place, much constructive work is being carried out, 
and in the near future the syndicates, who have 
bought up her best situated waterfalls, will be 
placing both on the market. 

Turning now to the States, we find there the 
most successful development of electro-chemical 
and electro-metallurgical industries. Theelectrolytic 
co refining industry has reached what is pro- 
bably its full development, and unless silver 
should increase in value, its further expansion is 
unlikely. The Montana Works, with a production 
of 110 tons per day, and the refining works of the 
Baltimore Copper Smelting Company, are the most 
noted, but many others exist, and the whole 
number in the States cannot be far short of 20. 

Aluminium is produced by one company only, 
the Pittsburg Reduction Company, which has one 
works at Kensington, near Pittsburg, and another 
at Niagara, using 5000 horse-power from the Falls. 

Chlorate of potash is produced by one or two 
works at the Falls, and caustic soda and chlorine 
by the Mathieson Alkali Company, at Saltville, 
Va. There may be other works producing chemicals 
electrolytically in the States, but as yet no details 
are forthcoming concerning them. Calcium carbide 
is also made in small quantities. 

A new process, but a most promising one, is 
the Siemens and Halske gold extraction process. 
This, though only introduced into South Africa 
in 1894, is now adopted by eight mining com- 
panies, who treat monthly 60,000 tons of tailings, 
and recover the gold from the cyanide by an elec- 
trolytic method. It is quite possible that this 
process and other similar ones, may quite displace 
the old zinc precipitation process. 

This brief review of the electro-chemical and 
electro-metallurgical industries throughout Europe 
and America proves that electricity has been applied 
with great success in many directions. Whether 
these industries will ultimately group round great 
centres of water power like Niagara, and Neu- 
hausen on the Rhine, is one of the questions which 
the future will settle. At present the tendency 
certainly seems to set in that direction, but it is 
wise to remember that cheap fuel, and nearness to 
the raw supplies and the market for manufactured 
products, may more than compensate for the ab- 
sence of water power. 





THE TRADE OF JAPAN IN 1895. 

In a recent issue (see page 562 ante) we noted 
some of the most important features of the foreign 
trade of China in the year 1895, and it will be use- 
ful if we now do the same for Japan for the same 
period. Mr. Longford, the British Vice-Consul at 
Tokio, in his last report, which is a model of what 
such decuments ought to be, states that the result 
of the year’s trade was such that it may be said to 
have been satisfactory to all interested in it : to the 
manufacturer in England, for whose productions 
there has been an increased demand ; to the British 
merchants in Japan, to whom the year has been a 
good one; and to the Japanese producer, whether 
agriculturist or manufacturer, who has found for 
his goods a market abroad far beyond that achieved 
by him in any previous year. It is true that at the 
beginning and during the early stages of the war 
with China, a check was naturally given to general 
consumption of every article that was not an abso- 
lute necessity of life, and to the sinking of capital 
in permanent investments ; while the monopolisa- 
tion of the Government for military purposes of 
the greater part of the shipping and railway trans- 
port facilities necessitated a decrease in the amount 
of the productions of the Japanese farmer and 
fisherman placed upon the market for sale to 
foreigners. But with the conclusion of peace a 
revival of industry and prosperity speedily took 
place, which soon surpassed in its extent anything 
that had ever been experienced in the country 
in its previous history. The purchasing power 
of the people being hugely augmented, pro- 
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duced a greatly increased demand for luxuries 
of every kind, and a consequent marked rise in 
prices ; the freight capacity of various railways was 
taxed to the utmost, while the promotion of en- 
tirely new industrial undertakings, such as rail- 
ways, spinning, sugar, and silk factories, docks, 
&c., and the increase of the capital and capacity of 
those already in existence, reached an extent and 
variety that were almost bewildering. The pay- 
ment of larger dividends by the older companies, 
and the high premiums at which their shares were 
quoted in the market, almost without a solitary 
exception, have produced, Mr. Longford remarks, 
what may well seem to the foreign observer a 
wild outburst of speculation ; but money still seems 
to flow in abundance for every project, and its 
absorption in undertakings which, no matter how 
prosperous they promise to be in the future, cannot 
be immediately remunerative, has exercised no 
deterrent influence on the amount available for the 
purchase of the ordinary commodities of general 
trade. In all classes of labour, whether skilled or 
not, a most substantial rise of wages has taken 
place. Joint-stock companies are promoting the de- 
mand from Europe for machinery, metals, rails, and 
ships, and the lower classes have not been deterred 
by any rise in prices from maintaining a higher 
standard of living than any to which they have 
hitherto been accustomed. Both causes have con- 
tributed to the increase of trade, and though Mr. 
Longford thinks it would be more than rash to 
prophesy that the present economic prosperity will 
be permanent, abundant satisfaction may be felt by 
the English manufacturer in its present, even if 
only temporary, existence. Sufficient capital has 
been already provided to cause a large demand for 
some years to come, on the part of joint-stock 
companies, for staples under the first heading ; and 
under the second, the people in general will be 
hard pressed ere they forego entirely the consump- 
tion of commodities which they have for a time 
enjoyed. 

The aggregate foreign trade of Japan for the 
year 1895 amounted, in sterling, to 28,150,735/., 
of which 13,526,710/. were imports and 14,624,0251. 
were exports, being an increase of 3,600,000/. over 
1894, very little of which was due to war expendi- 
ture. More than 104 millions of the whole trade 
fell to the share of Great Britain and her depen- 
dencies, Hong-Kong and British India being 
Japan’s best customers amonget the latter, whilst 
Australia is rapidly increasing in its trade with 
Japan. The amount with the United States was 
6,819,422/.; with France, 3,218,452/.; with Ger- 
many, 1,636,1211.; and with China, 3,283,9211. 
These figures are very satisfactory in so far as 
British trade is concerned, but when we go back 
for a period of years, say, to 1882, we find that the 
rate of increase of the German trade is much greater 
than that of the British. At the date named, the 
value of the imports from Germany was only 
1,196,268 dols., while that of Great Britain was 





on British. Japanesa. 
Products were - 
ae 1892. 1895. 1892. 1895. 
£ £ £ £ 
British India .. .. 27,902,572 24,706,569 158,032 484,359 
Australia . .. 15,281,886 138,204,148 81,295 142,417 
Canada . 6,869,802 5,284,446 120,828 220,685 
China .. ob -.| 5,776,055 5,268,101 706,562 1,015,012 
Straits Settlements ..' 2,092,486 1,970,316 ne 
ae ae si -- 1,799,812 1,897,766 1,476,504 2,040,311 
Philippine Islands ..| 725,981 415,803 10,725 21,648 
Korea .. = oe o< ne 156,744 425,719 
Hawaii .. 6,904 438,748 





60,448,064 52,782,149 2,717,589 4,393,794 


13,971,858 dols. Coming down to 1895, the value 
of the German imports was 12,233,155 dols., 
and that of Great Britain 45,172,108 dols. The 
ratio of the two latter sets of figures is much 
smaller than the former; but if we take the 
figures of the past three years, we find that 
we have again turned the tables on the Ger- 
mans. If, however, British imports have not 
increased pro rata with the whole value of Japan’s 
import trade, some satisfaction may be found in 
contemplating the steady increase of those from 
dependencies of Great Britain. This-is true of 
Hong-Kong and Australia, but it is in the case of 


the British East Indies that the most marked 
development has taken place, and it is quite pos- 
sible that even the present large value of Indian 


— | from England, but light rails for portable railways, 


value of the imports from British India was only 
190,527 dols., whereas in 1895 it was 12,001,807 
dols., so that in 19 years the value has increased 
sixty-two fold. The comparative Table of British 
and Japanese exports in the preceding column was 
recently published in the journal of the London 
Chamber of Commerce, and will be of interest. 

The Japanese returns are based upon a yen value 
of 2s, 2id. Where not given the figures are not 
immediately obtainable, but it is understood that 
British exports to Korea are included in those to 
China or Hong-Kong, and Japanese exports to the 
Straits Settlements are included in those to British 
India. British exports to West Australia are not 
included in these returns, as, owing to the recent 
mining boom in that colony, imports were abnor- 
mally inflated. In order, however, to represent 
the actual trade done, the Japanese exports to 
Western Australia for 1895 have also been ex- 
cluded. ‘‘It is shown here that in the three years 
ending 1895 British exports fell off 7,715,945/., 
while the Japanese increased 1,676,205/.; but what 
makes this feat so prodigious is that during the 
same period they sent 300,000 men out of the 
country (over half of them workmen) to fight their 
powerful neighbour ; they had to feed these men, 
shipping was interrupted, and wages went up, yet 
their financial market remained unmoved. 

We must reserve details of the different depart- 
ments of trade with Japan for future occasions, and 
meantime will only note a few of the most promi- 
nent features. The import of raw cotton, as was to 
be expected from the number of mills which have 
been started, continues to flourish, that of 1895 
exceeding that of the previous year by nearly 
21,000 tons in quantity and 477,6101. sterling in 
value. The whole import during the year, accord- 
ing to the customs returns, was about 207,000,0001b. 
A considerable portion of this, however, must have 
remained unsold at the close of the year. The 
whole quantity of raw cotton consumed by the 55 
factories was 182,000,000 lb., made up as follows : 


Lb. 
Japanese cotton 2,351,000 
Chinese a Bs 81,404,000 
British India cotton... 71,938,000 
American cotton .. 18,552,000 
Miscellaneous cotton 7,755,000 


These figures show very distinctly how much Japan 
depends on foreign countries for her cotton supply. 
Much dissatisfaction is expressed by the various 
Japanese spinning companies at the quality of the 
cotton imported from China, and that from India 
is much preferred, so that the trade in raw cotton 
with our Eastern dependency is likely to increase. 
In cotton yarn the import in 1895 shows a decrease 
of 805 tons, about 3220 bales in quantity and 
134,682]. in value, as compared with 1894. The 
whole import, amounting to 35,000 bales, was prac- 
tically of Lancashire yarns, a very few bales of 
Bombay spinnings being imported. A very sub- 
stantial increase took place, not only in woollen 
manufactured goods, but also in raw wool. The 
quantity of the latter imported in 1895 was nearly 
double that in 1894, that of blankets more than 
double; of flannels nearly, and of cloth, much 
more than threefold ; and of miscellaneous woollen 
piece goods and mixtures, nearly double. 

The part of trade which dealt with metals and 
machinery will, no doubt, be the one which is of 
greatest interest to the majority of: our readers. 
During the year 1895 there was a continued demand 
from England for rails and railway material. Prac- 
tically all the rails for permanent way were obtained 


though often ordered through England, were gene- 
rally obtained from Belgian makers. At the be- 
ginning of this year, however, the tender of a 
German firm was accepted for the supply of 
1700 tons of steel rails for the Kinsin Railway, and 
since then we understand that a considerable order 
has been placed in America. Our steel manufac- 
turers must not therefore imagine that they are 
likely to have a monopoly for the supply of rails 
for Japan. During the past 15 years the aggregate 
import of rails has exceeded 300,000 tons, and 
rhaps only 10 per cent. of this total was not of 
nglish manufacture, notwithstanding the efforts of 
the German merchants to secure a portion of the 
trade. The above-mentioned facts, however, seem 
to show that the share which comes to England 
will not be so large in the future as it has been in the 





imports may very speedily show still larger in- 
Going back to 1877, we find that the 


creases. 





eg Pig iron is obtained exclusively from England, 
ut bar, plate, and sheet iron are supplied only by 


made as to bar, plate, and sheet steel, 1000 tons of 
which are imported annually for generalconsumption. 
The better classes of steel are made by the Siemens- 
Martin process, and nearly all that is required by 
the Government and great industrial companies 
continues to be obtained from England. Submarine 
telegraph cable to the extent of about 145,000/., 
and cast-iron water pipes to the value of 80,0001., 
were ordered from England in 1895. Neither of 
these items are included in the returns of imports 
for 1895, as they arrived after the close of the 
ear. 

r Spinning machinery has naturally continued the 
most important item under this heading, but the 
import of dynamo-electric machinery, principally 
from the United States, also reached to a consider- 
able value in 1895, and a huge quantity of weaving 
machinery for the Government woollen factory in 
Tokio was ordered from Germany. Several loco- 
motives were ordered from the United States and 
from England. On March 31 of this year the total 
number of locomotives in Japan was 440, about 75 
per cent. of which were of English make. Three 
German makers have supplied about 30 locomo- 
tives in all, and the remainder have come from 
United States makers. Makers of sugar machinery 
should note that there is a good prospect of the 
occurrence of large demands for all kinds of ma- 
chinery connected with the sugar industry, as the 
resources of Formosa become develo Mr. 
Longford thinks that the future of Formosa in the 
sugar industry, with its great prospective market, 
not separated from it by an ocean, but at its very 
doors, now promises as brilliantly as did that of the 
Sandwich Islands 20 years ago; and England can 
and should supply all machinery, directly or in- 
directly, necessary for its proper and successful 
cultivation. , 





RAILWAY AOCIDENTS IN 1895. 


OxeE of the American humorists relates that on 
being asked by a booking-clerk to take an insur- 
ance ticket, he replied that he did not want one 
then, but he would on the morrow, when he pro- 
posed to remain at home, for he had come to the 
conclusion that home was the most dangerous 
place, as more people died in their own beds than 
out of them. A perusal of the Board of Trade 
returns on the railway accidents of 1895 should 
incline one to follow our Yankee cousin’s advice 
(though scarcely for the reasons given), for during 
the past year out of 929,770,909 passenger journeys 
undertaken, but 1 passenger in 11,202,059 was 
killed and 1 in 838,386 injured from all causes, 
including those arising from their own negligence. 
These figures naturally do not take any account of 
the large number of journeys taken by the season- 
ticket holders, who numbered 1,196,827. The 
actual number killed was 83, and injured 1109. If, 
however, we take only those cases where the pas- 
sengers came to grief from causes beyond their own 
control, we have but 5 deaths and 399 injuries to 
chronicle, which makes but 1 passenger journey in 
185,954,182 as fatal (the ‘‘ record” for the last 22 
years), and 1 in 2,330,253 as causing injury (a 
good second to last year’s ‘‘record”’), The total 
number of persons who met with accidents in con- 
nection with the movement of railway vehicles is 
1024 killed and 4021 injured, as shown in Table I, 
The level crossings claimed but 98 victims, not a 
large figure when one comes to think what a large 
number of such crossings, public and private, exist 
in this country. The Board of Trade possesses no 
statutory power to compel provision to be made for 
public safety at these crossings. In some cases, 
however, the companies concerned have made 
satisfactory arrangements at the instance of the 
Board. The number of trespassers who came to 
grief —429—is somewhat large. Table II. presents 
these figures in another form, which may serve to 
bring the facts better home to us. 

Turning now to the figures relating to railway 
servants only, we find that the number of employés 
as returned by the railway companies now amounts 
to 465,112 (truly a goodly number), as against 
381,626 in 1889, when the last returns were fur- 
nished by the companies, showing an increase of 
12.2 per cent. In 1874 the number of employés 
was only 250,000, so that in 21 years there has 
been an increase of 86 per cent. In 1895, 442 
were killed and 2654 injured from all causes con- 
nected with the movement of railway vehicles. 
Table III. shows how these were distributed among 





Belgium and Germany. The same remark may be 





the various grades of the service. Shunters, 
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| | SUFFERERS By ACCIDENT. 


TABLE V.—PARTICULARS OF ACCIDENTS INQUIRED INTO BY THE INSPECTING OFFICERS IN 1895. 





Cause OF ACCIDENT, 








CLASS OF ACCIDENT. 


Number of Accidents, 





A.—Accidenta from onginns or vehicles meeting with or} 
leaving the rails in consequence of obstructions 
or of defects in connection with the permanent 
way or works .. ‘i ee ee a = 

2.—Accidents from boiler explosions, or from failures 
of axles, wheels, or tyres, or from other defects 
in rolling stock ie oe oe as EP 

0h from trains entering stations at too great 
speed .. se zo “6 a <s ea 

1) —Collisions between engines and trains following one 
another on the same line of rails, excepting at 
junctions, stations, or sidings .. es nk 

E.—Collisions at junctions .. eo = 

F.—Collisions at stations or sidings.. ee 

G.—Collisions between engines or trains 
opposite directions .. aS re ae 

H.—Collisions at level crossings of two railways... 7 

|.—Accidents in consequence of engines or trains being 
wrongly turned into sidings or otherwise 
through facing pointe ° ‘s ae ae 

J.—Accidents on inclines .. 

K.—Trains on fire ae 2 = ae 

1..—Miscellaneous ‘A me Pe ee os oo} 2 


Total .. le; 5 


16 


2 

o-/l0} .. 

es eT 
meeting in’ | 
ell 


brakesmen, and goods guards still remain the most 
dangerous callings, 1 in 19 and 1 in 22 being killed 
or injured in these two grades respectively. As 
the injuries to servants are all bond-fide, and not, 
as is sometimes the case with passengers, of a 
trivial or almost non-existing character (being often 
returned for the sake of getting compensation 
should disastrous consequences ensue later on), we 
have lumped the killed and injured together, and 
in the last column given the proportion of these 
to the total number of employés in each grade. 
Particulars of accidents occurring in connection 
with shunting operations during the last 10 years 
are givenin Table IV. The figures for 1895, though 
deplorably high, still compare favourably with past 
years, especially when the increase in the number 
of employés is taken into consideration, as shown in 
the last column. 

Sixty-nine accidents were inquired into by the 
inspecting officers during the course of the year, 
and these are shown classified in Table V. It will 
be noted that by far the larger number of these 
accidents were due to some error in the human 
factor, while those due to defects in the ma- 
chinery and appliances, as shown in columns a, b, 
c, d, e, and j, are comparatively insignificant. What 
have the opponents of automatic appliances, includ- 
ing automatic signalling, so largely employed even 
ne lines in the United States, to say to 

is ? 

On the other hand, attention is very properly 
called in the report to the great service which the 
army of railway employés render to the country. 
‘‘ When compared with the great mass of respon- 
sible duty to be performed, the errors of judgment 
on the part of servants are few, and the abso- 
lute lapses from duty almost infinitesimal.” 
Classified details of accidents to wheels, axles, 
rails, &c., are not given in the present returns, an 
omission which from an engineering point of view 
is to be regretted. Collisions of one sort or 
another, but chiefly, as may be expected, in stations 
or sidings, form 61 per cent. of those inquired into, 
while defects in the way or works account for 
another 17.4 per cent. Thatering stations at too 
high a speed is accountable for only 10.1 per cent. 

Besides the 69 cases investigated by the officers, 
a very large number of cases of accidents to ser- 
vants were investigated, 285 locally, by the two 
newly-appointed sub-inspectors. They also con- 
ducted a large amount of correspondence with the 
view of eliciting further information in regard to 
accidents, Asthe outcome of these investigations, 
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It should be noted that the totals in columns a to r exceed the total number of accidents inquired into, as some of these were due to more than one cause, 


287 recommendations were made to the companies, 
of which 175 (61 per cent.) have since been adopted. 
A Table is given showing to which companies the 
recommendations were made and how far they have 
been adopted. It is characterised as ‘‘instructive,” 
and it certainly is. From it we learn that out of the 
14 companies mentioned, one adopted all the recon- 
mendations made, while two of the largest com- 
panies contented themselves with adopting only 33.3 
and 37.7 per cent. respectively. It is, of course, 
more difficult for a large company to carry out any 
alteration than for a small one, and the vis inertie 
against any alteration is naturally greater, but we 
doubt if the difficulties are such as to make such a 
striking difference as theabove. The recommenda- 
tion are classed under the following heads : (1) Im- 
provements in lighting ; (2) covering in point-rods, 
&c. ; (3) alterations in rolling stock ; (4) improved 


in way and works ; and (6) provision of shunting 
poles, &c. The Board of Trade has been in com- 
munication with the companies as to the provision 


possible danger to the drivers and firemen in the 
case of a gauge-glass bursting, and the companies 
are already stirring themselves in this matter, as 
well asin the providing of brake-handles on both 
sides of wagons, so as to avoid the necessity for the 
dangerous practice of passing between the wagons 
for the purpose of applying the brakes. 

The returns for 1896 will be prepared in accord- 
ance with the report of the Departmental Com- 
mittee upon which we commented at the time of 
its issue (about April 13, 1895). 

TABLE I.— Number of Persons Killed from all Causes 

in the Working of Railways. 
Killed, Injured. 


Passengers : 
From accidents to trains, rolling stock, 


permanent way, &c. .. oe eat Se 5 «6399 
By accidents from other caus:s, including 
accidents from their own want of caution 
or misconduct.. re ae te ee 78 710 
Servants of Companies or Contractors* : 
From accidents to trains, rolling stock, per- 
manent way, &c. eo oe os ee 12 88 
By accidents from other causes, including 
accidents from their own want of caution 
or misconduct.. bi “ -_ as 43) 2566 
Other Persons: 
Whilst passing over railways at level cross- 
oge oo oe oe ve ee oe 65 33 
Tre ers oe <s 5 a 285 144 
Suicides .. bie ‘a oe ao i 93 
Miscellaneous, not included in either of the 
above .. re Le we - su 53 8 
Total 1024 4021 





*. Of contractors’ servants 8 were killed and 18 injured. 
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In addition to the above, 66 persons were killed 
and 5297 injured from accidents which were not 
connected with the movement of railway vehicles. 


TabeE II.—Daily Average of Killed and Injured. 





























a Other 
Passenger’. — parsons, Servants. 
Class of Accident, Renee 
Killed jurea Killed jured Killed jured 
From accidents to trains, 
permanent way, &c. . | .0137 1.09f e- | 0829) .242 
From personal acciden 
peculiar to railways ..|.214 1.95 1.37 | .708 |1.178 |7.03 
Totals «| 2277 | 8.045 | 1.87 | .708 |1.2109) 7.272 
2.£03 persons killed per diem. 
Grand totale. { 105. jee. 


Tasie IlI.—Number of Men Employed by the Railway 
Companies, and Number Killed and Injured, Classifid 
according to Occupation. 








Propor- 
Number Killed or tion to 
Injured during 1895. Number 
Class of Number Employed 
Servants. Employed | Loss tes 
| 
| Killed. Injured, ‘Total. ty 
Mechanica 69,227 18 32 50 | Lia 1885 
Pointsmen and) | } 
si men | 24,381 | 6 25 | 81 |1,, 786 
Station-masters| 7,410 | 4 6 | 10 |1,, 741 
Ticket collectors | 2,795 | of 5 5 |1,, 550 
Labourers | 46.882 | 387 73 | #1310 | 1,, 417 
Gatekeepers | 8,902 5 6 ll /1,, 209 
Inspectors e- | 6,806 | 8 16 24 | i, 
Miscellaneous .. 136,268 83 461 644 {1,, 251 
Permanent - way | 
men .. pe 58,781 117 136 268 |1,, 233 
Porters .. ee 45,696 49 393 1. Te 
Passenger | } 
guar a» 6,857 2 17 ie ee 
Engine-drivers. . 19,281 22 239 261 i o 
Firemen.. = 9,264 30 891 801 |1,, 49 
Brakesmen and | 
goods guards 11,881 | 35 487 622 |1,, 22 
Shunters ct ak Toe 332 358 | i. 
Total 466,112 | 442 2654 3096 (lin 150 





The various occ 1pations are classified according to their rela- 
tive immunity from accidents, as shown in the last column. 


In Table VI. is-given the length of passenger lines 
in the United Kingdom, showing the methods of 


block working in use. The proportion in which the 
signal and point levers have been interlocked is 





99.7 per cent, in England, 99 per cent, in Scot-' 
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land, and 97.7 per cent. in Ireland, making a total 
of 99 per cent. for the three kingdoms. 

Ninety-four per cent. of the vehicles in use for pas- 
senger and allied traffic are fitted with continuous 
brakes complying with some or all of the conditions 
laid down by the Board of Trade, and 5 per cent. 
are fitted with pipes and connections only. 


TaBLe [V.—Number of Men Killed and Injured whilst 
Shunting during the 10 Years 1886 to 1895. 





In all Shunting | proportion 


| 
In Coupling and Un- operations Including of Killed or 





coupling Operations r 
Pp tng Coupling and Un- | Jojured to 
Year. Coupling Vehicles. |  ¢4 Total 
os _______ | Number of 
| Employ é2. 
Killed. Injured. Killed.  Injared. | 
1886 23 301 119 1168 
1887 26 232 115 1162 
18&8 15 268 99 1261 
1889 19 295 127 1521 1 in 231 
1890 16 324 129 1648 
1891 24 267 160 1671 
1892 19 305 158 1641 
1893 11 286 126 1427 
1894 23 298 136 1519 
1895 16 331 110 1458 1 in 206 


TasLe VI.—Length of Passenger Lines, showing Methods 
of Block Working. 
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Scotland 1,314176: 1,312 210 32 1066 1 .. 427 31 
Ireland . 618 2534 613 494 1 1824 .. .. 118 98 
United ee 
53 4738716 29 778 2 276 


Kingdom 11,252 8774 11,235 2904 


INDIAN RAILWAY PROPERTY. 

THE position of the principal guaranteed systems 
of British India continues satisfactory. This is due 
to the excellent home administration of the various 
undertakings, to the absence of competition, to the 
density of Indian population, and tothe great natural 
resources of India, the development of which has 
been stimulated by the peace and security incident 
to British rule. The Bombay, Baroda, and Central 
India line continues to be the most profitable of the 
Indian systems ; this is due t» the assistance which 
the original undertaking derives from the working 
of a number of naive State lines, the traftic of which 
is conducted by the company upon terms which 
swell the profits rea'ised upon its own lines, properly 
so called. But for the fact that the Bombay, 
Baroda, and Central India Company loses heavily 
in the remittance of moneys from India, in conse- 
quence of the depreciated condition of the rupee, the 
Indian lines would yield their proprietors even 
still larger dividends than those which they actually 
receive. In spite, however, of the depreciation of 
the rapee, the Bombay, Baroda, and Central India 
gives its proprietors 7/. 17s. 6d. upon each 1001. of 
its ordinary stock for the year ending June 30, 
1896. The credit of the Bombay, Baroda, and 
Central India is so strong that it has been enabled 
of late to raise capital on debentures at an interest 
of 24 per cent. per annum ; indeed, even the 2} per 
cent. debentures of the undertaking were issued at 
an average premium of 2/. 4s. 7d. per cent. The 
Bombay, Baroda, and Central India system, properly 
so called, comprises 461 miles of line, of which 71 
miles have a double track. The company, however, 
works other lines, to the extent of no less than 
2009: miles, and the network is still growing, the 
Rutlam and Nagda extension of the Godhra and 
Rutlam section having been recently opened for 
traftic, as well as a line from Nagda to Ujjain, 
which establishes through communication on a 
broad gaage with the Indian Midland system. 
The prosperity of the Bombay, Baroda, and 
Central India is emphatically due to the profit 





.| rations involved an outlay of 20,4701. 





which it derives from the native State lines under 
its management and control. The company had 
not to find the capital for these lines; it simply 
receives a moiety of the surplus profits derived 
from them. The capital raised by the Bombay, 
Baroda, and Central India Company at the close 
of June, 1896, amounted to 9,006,619/. The net 
profits realised from the working of the company’s 
own lines in the half-year ending June 30, 1896, 
were 557,876/., as compared with 677,304l. in 
the corresponding period of 1895. The reduction 
in the dividend declared upon the ordinary stock is 
only 5s. per cent., the good profits realised upon 
the working of the native State lines proving a 
partial compensation for the falling off upon the 
company’s original system. The company added 
six passenger engines to its locomotive stock during 
the first half of 1896 ; the whole number of engines 
upon the system at the close of June was 162. 
The construction of 10 additional goods engines has 
been authorised by the Secretary of State for India 
in Council. It may be interesting to state that the 
ratio of the working expenses to the traftic receipts 
upon the Bombay, Baroda, and Central India, 
properly so called, stood, in the first half of 1896, 
at 37.31 per cent., as compared with 31.74 per cent. 
in the first half of 1895. The corresponding ratio 
upon the native State lines was 41.45 per cent. and 
36.68 per cent. respectively. 

While the net revenue of the Bombay, Baroda, 
and Central India fell off in the first half of 1896, 
the net receipts of the Great Indian Peninsula 


| system expanded to 1,033,818/., as compared with 


940,789]. in the corresponding period of 1895; 
this enabled the dividend upon the ordinary stock 
to be carried from the 2/. 8s. 4d. per cent. dis- 
tributed in January, 1896, to 3/. 2s. 6d. per cent. 
to be distributed in January, 1897. Still a better 
result would have been worked out had not the 
current outlay for maintenance of way and works 
been 227,7931. in the first half of 1896, as compared 
with 193,473/. in the first half of 1895, This in- 
crease was due to exceptional expenditure incurred 
in restoring the Sina, Bori, and Benisherur 
Bridges, destroyed by floods in 1895. These resto- 
The Great 
Indian Peninsula Company has recently been offered, 
by the Secretary of State for India in Council, the 
option of constructing and working, as part of its 
system, a branch, 33 miles in length, from Amalner 
to Jalgaon, in continuation of a line from Surat to 
Nandurbar and Amalner, in the Tapti Valley. 
The desirability of communication through the 
Tapti Valley to a station upon the Great Indian 
Peninsula system has been long under considera- 
tion; and arrangements will be made with the 
Secretary of State for India in Council for raising 
the necessary capital, with a view to an early com- 
mencement of the works, which will involve an 
expenditure of about 300,000). Four additional 
goods engines were placed upon the Great Indian 
Peninsula system in the first half of 1896; the 
total number of engines owned by the company to 
the close of June, 1896, was 605. The importance 
of having a thoroughly efficient supply of goods 
engines is shown by the fact that, of the gross 
revenue of 1,919,883/. acquired by the company in 
the first half of 1896, 1,437,903/. was derived from 
goods traftic. 

The Madras Company failed in the first half of 1896 
to earn any surplus out of which a supplementary 
dividend could be paid, in addition to the 5 per 
cent. guaranteed by the Secretary of State for 
India in Council. The gross revenue acquired by 
the company in the first half of 1896 declined to 
501,2701., as compared with 523,145/. in the cor- 
responding half of 1895. On the other hand, the 
working expenses increased in the first half of 1896 
to 251,5381., as compared with 245,862. in the firat 
half of 1895. It follows that the net revenue in the 
first half of 1896 was 249,732I/., as compared with 
277,2831. in the corresponding period of 1895. The 
falling offin revenue was principally attributable 
to a diminished movement of goods, grain, ard 
cotton over the system. As regards the increase 
observable in the working expenees, it was 
accounted for to the extent of 33511, in conse- 
quence of a larger consumption of fuel in the loco- 
motive department (both wood and coal), and the 
higher cost of wood. The ratio of the working ex- 
panses to the traftic receipts stood, in the first half 
of this year, at 50.18 percent. The number of 
locomotives upon the system at the close of June, 
1896, was 166, two having been added in the first 
half of the year. The Southern Mahratta Company 





is still working 1556 miles of line, of which 215 miles 
are represented by other systems with which the 
company has working arrangements. The business 
of the undertaking made satisfactory progress in 
the first half of 1896, the number of passengers 
carried rising to 7,437,313, as compared with 
7,032,609 ; while the weight of goods carried was 
531,172 tons, as compared with 508,483 tons, 
While a somewhat larger business was done in the 
first half of 1896, the working expenses were 
slightly reduced, so that the ratio of the working 
expenses in the first half of 1896 came out at 53.37 
per cent , as compared with 58.72 per cent. in the 
corresponding period of 1895. The ratio was lower 
than in any previous period ; the reduction in the 
working charges was attributable to the smaller 
number of wooden and steel sleepers renewed 
during the half-year. The company maintains a 
dividend upon its stock of 43 per cent. per annum ; 
it has also accumulated a reserve fund, whichstood, 
at the close of October, 1896, at 113,6927. It will 
be seen that the general results worked out by the 
four companies to which we have called attention 
were decidedly encouraging. As regards the second 
half of 1896, the net returns may be expected to be 
less satisfactory, as the grain traftic has been falling 
off in consequence of the scantiness of the crops in 
some districts. . The opening of the Suez Canal was 
a fine thing for Indian railway property, as it pro- 
vided ready means of delivering the surplus wheat 
of British India upon European markets. During 
the last few months, however, India has practically 
had no wheat surplus available for exportation, 
and this will tell, for a time, upon Indian railway 
profits. 





NOTES. 
MACHINERY ATTACHED TO THE SoIL. 

Hosson v. GORRINGE is & case, just settled in the 
Court of Appeal, which is of considerable import- 
ance to the increasing class of persons who let 
machinery, or sell it on the hire system. It was 
about a gas engine to which the Rev. Mr. Gorringe 
laid claim because it was ‘‘ attached to the soil,” 
he being the owner of the soil. The facts are 
briefly as follows : The plaintiff, Hobson, let to a 
builder named King, upon the hire and purchase 
system, a gas engine for the purpose of being 
placed upon the latter’s land at Worthing. It was 
agreed that if King should fail to pay the hire, 
Hobson should be at liberty to repossess himself 
of the engine without claim, on any ground, from 
King. It was expressly stated “that the contract 
should not be construed to operate in any way 
as a contract for the sale of the gas engine, but 
only as an arrangement for the hire thereof, unless 
and until King should have paid all the instalments.” 
Theengine was to drive a sawmill, and was held down 
to a concrete foundation by means of four bolts and 
nuts, King made a few payments and then stopped, 
so he certainly never became the owner of the gas 
engine. In the meantime he had mortgaged his land, 
together with buildings and fixed machinery and 
fixtures—there was other machinery besides the 
gas engine—to the gentleman who played the part of 
defendant. After this King took refuge from the 
financial troubles of life in the Bankruptcy Court, a 
haven of rest not infrequently sought by builders. 
At this juncture Mr. Hobson very naturally tried 
to repossess himself of his gas engine upon the 
ground, clearly set forth in the agreement, that it 
had never become King’s, but had always remained 
a chattel belonging to him, Hobson, and there- 
fore could not be a chattel of the mortgagee. Mr. 
Gorringe here joined issue, and was so far justified 
in his view of the Jaw that he has been upheld by Mr. 
Justice Kekewich, whose reading of the law has 
been since confirmed by the Court of Appeal. Now 
we have no doubt that this may be very good law, but 
it iscertainly very poor justice. It isan elementary 
conception on the part of all people sufficiently in- 
telligent to discern the difference between mine and 
thine, that a man cannot give away that which does 
not belong to him, or, in other words, that a good 
title cannot be founded on a bad one. In the case 
of * the soil” we know, however, that fundamental 
canons of justice can be overset, and with what in- 
justice to individuals the present case shows. It 
is on wider grounds, however, than of injustice to 
individuals that alteration of the law in this respect 
is demanded. The present state of affairs is a 
very serious clog on industry. A large quantity of 
machinery is now let or sold on the hire system, 
which is a perfectly legitimate method of doing 
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business and of great help in facilitating industry. 
As the law stands, however, no owner is safe if his 
machinery is in any way fixed, and nothing that 
the ingenuity of lawyers can devise will render him 
secure. 


Tae LiverPoot OvERHEAD Rattway SOUTHERN 
EXTENSION. 

Though the extension of the Liverpool Overhead 
Railway to Dingle just completed is only five-eighths 
of a mile long, the work has been of a very interest- 
ing character, owing to the numerous difficulties to 
be met and provided for. In the first place, the 
Dock Board insisted on their land being crossed in a 
single span, which required the use of girders 220 ft. 
and 225 ft. long, which is, of course, a large span for 
this country, though common enough in the United 
States and India, where the grander scale of nature 
requires corresponding efforts on the part of the 
engineer. The girders referred to above are of the 
lattice type with parallel booms, and the total weight 
of the span is 212 tons, exclusive, however, of a 
bearer girder, which is used to distribute the weight 
of its eastern end over the petroleum casemates on 
which it rests. These casemates have been exca- 
vated in a hillside, through which the new line 
passes by means of a tunnel 800 yards long. The 
stratum passed through is red sandstone contain- 
ing seams of wet clay, which has necessitated the 
use of a lining throughout. As the whole of the 
hill is built upon, the choice of site for the five 
working shafts was limited. These were 10 ft. 
square, and from their bottoms, headings 11 ft. and 
12 ft. in diameter were driven. These met in all 
cases with an error in line and level of not 
more than # in. The headings were afterwards 
widened out to the full normal section, which is 
crowned by a semicircular arch of 26'ft. 2 in. span, 
the width between the side walls being 25 ft. 6 in. 
At the station, however, the span is increased to 
52 ft., the arch being then segmental, with a rise 
of } span. This latter is said to be the largest 
tunnel arch in the world. At about 170 ft. from 
the entrance to the tunnel the new line passes over 


the tunnel of the Cheshire Lines Committee, the] 


total distance available between the crown of the 
latter and the Overhead rails being 2 ft.9 in. In 
order not to bring any fresh weight on the Cheshire 
Lines tunnel, it was decided to turn a screen 
arch over the latter. To this end a heading 
was driven along it for a distance of 120 ft., 
and from this the tunnel arch was laid bare 
in successive lengths of 8 ft. The haunches 
of the exposed arches were then filled with con- 
crete, and on this was laid a bed of sand, support- 
ing the $-in. narrow boards forming the centring for 
the new screen arch, which consisted of five rings 
of brickwork. When set, the sand and boards 
were removed, leaving a clear space of 6 in. be- 
tween the new arch and the old. The side-walls 
and road-bed of the overhead tunnel were then 
carried on the screen arch thus formed. During 
construction the Cheshire Lines tunnel was pro- 
tected from injury by possible falls of rock by 
means of a centre constructed of 8 in. by 5 in. 
steel [-beams bent to the tunnel curve, placed at 
4 ft. 3 in. centres, and carrying a lagging of 4-in. 
boards. In view of a possible construction of a 
second tunnel at some future date by the Cheshire 
Lines Committee alongside the existing one, it 
was decided to build at once a length of tunnel 
arch seven rings thick to carry the Overhead 
line. The terminal station at Dingle is much below 
road level, rather a curious position, it may seem, 
for a station on an Overhead line. Itis proposed to 
run a five-minute service of trains from one end 
of the line to the other. Each train will consist of 
three cars, but as the original motors were designed 
to draw two cars only, it is intended to try the 
effect of roller bearings on the cars, with a view to 
decreasing the starting torque now needed. The 
power at the generating station has been increased 
by the laying down of two Corliss engines con- 
structed by Messrs: Hick and Hargreaves, having 
cylinders 15} in. and 31 in. in diameter by 3 ft. 
stroke, and designed to give 400 indicated horse- 
power at 100 revolutions per minute using steam at 
120 Ib. pressure. The dynamos have been supplied 
by Messrs. T. Parker and Co., Wolverhampton, 
and give each 500 amperes at 500 volts when making 
420 revolutions per minute. They are driven by 
nineteen 1}-in. ropes. 





Manaos.—The apory vere! of Manaoa (Brazil) contem- 
plates water supply and drainage works. 





SHIPBUILDING AND MARINE 
ENGINEERING IN 1896. 


THE tonnage of amar and naval — 
launched in the United Kingdom during the year ex- 
ceeds that of any previous year, aggregating 1,398,515 
tons, and representing in all 1120 vessels. Of these, 
however, 307 were small craft under 100 tons, and 383 
more were under 500 tons, so that the number of sea- 
going cargo-carrying craft may be put at 408, exclud- 
ing, of course, warships. The nearest approach to 
this tonnage was in 1889, when the total was 1,346,516 
tons, while in the years 1890-92 the total just exceeded 
1,300,000 tons. ‘These figures include the work in the 
Royal Dockyards ; and if we exclude these we find 
that the total for the year now closing equals that of 
1889, and is nearly 50,000 tons higher than in the best 
intervening year. The improvement on the totals of 
the three preceding years is most marked, the total 
being quite 33 — cent. higher than the average, 
which suggests that where three men were formerly 
employed there was work for four throughout this 
year. 

If one turns to an examination of the source of this 
greater activity, the measure of satisfaction is not quite 
so great. In the first place, the foreigner profits, for 
of the tonnage launched, 419,588 tons, or 30 per cent., 
is owned abroad. Now in no previous year has this 
figure been reached ; the average is less than half this 
total ; with few exceptions the total hitherto has been 
well within 200,000 tons. It is true that some part— 
47,364 tons—represents warships ; but an examination 
of the detailed returns brings out the fact that Ger- 
many has got of merchant tonnage from this country 
during one year 93,071 tons, or 7 per cent. of our 
total tonnage, while at the same time they are 
building as quickly as their resources admit. We are 
not inclined to overrate the ‘‘ made in Germany ” bug- 
bear, but there can be no question of the significance of 
the figures, for ‘‘ trade follows the flag.” Japan, 
Norway, Russia, and Chiva have also been good clients 
for merchant tonnage, and the extent of work done on 
the north-east coast for Norway suggests the suspicion 
that the shipowners® of that district have a preference 
for the flag of the Viking rather than the British 
‘gridiron and frying-pan,” with the many legislative 
and administrative et-ceteras which go with these, 





TABLE I.—AcerxcatEs OF PRODUCTION IN THE Unitep KINGpomM. _ 





placement of the ordinary tramp, for the tion 
of ton under a few owning companies will lessen 
the brokerage, underwriting, and office expenses, 
while at the same time widening the radius of markets. 
Thus, for instance, the home trade, say, from Aus- 
tralia, must fall into the hands of the P. and 0O., 
Shaw Saville, Oceanic, or other of the large com- 
panies instead of into sailing ships, and so with the 
African and Eastern trade. 

The large sailing ship is absent from the list. There 
were two of 2100 tons ; the others were well under 2000 
tons, and sailing craft over 1700 tons is the exception. 
Again, barque rig was sufficient for all but a few. The 
proportion of sailing to merchant tonnage has never 
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been so low, as will be seen from our Table. Itis just 
6 per cent., while last year it was 64 per cent,, in 1894 
9,82 per cent. ; while the average in the five preceding 
years was 20 per cent. The last resort was the big 
cargo-carrying ship on the nitrate run, and here the 
nitrate merchant was the owner, so that there was the 
advantage that it did not require to wait for three or 
four months for cargo, as with British ships; but the 






































* Includes warships built in private yards. 
Another element contributing to the result is the 
necessity experienced by large companies for dividing 
their passenger and freight traffic. Two or three years 
ago this was realised in connection with the faster 
Atlantic liners, but with existing rates itis impossible 
commercially to carry cargo, except the most precious, 
at even 16 or 17 knots, and thus the South American, 
African, Australian, and Eastern trading companies 
have had built immense hulls with low-powered en- 
gines to give 10 or 11 knote, the aim being to carry 
a unit of weight for a given distance with the minimum 
expenditure. Results of surprising economy have 
been got, not so much in fuel consumption per horse- 
power hour, which for all purposes remain normal, 
since the triple-expansion engine with moderate pres- 
sures continues in favour. But with a comparatively 
small capital, and with vessels of 8000 to 9000 tons 
register having engines of only 4000 to 4500 indicated 
horse-power, the working charges are small. There 
is the case of the Pennsylvania, carrying a cargo 
making the displacement 20,000 tons, and yet with 
engines of only 5578 indicated horse-power to propel 
it. In her case quadruple compounding has been 
adopted, but it is the exception. Fifty-two vessels 
over 5000 tons have been built during the year, a much 
larger number than in any previous year, and of these 
45 at least belong to this slow-moving large carrying 
type, and thus nearly a fourth of the merchant ton- 
nage is accounted for. Indeed, few large vessels of 
high speed have been built, excepting warships. The 
tendency of the large companies thus to enter 








the general carrying trade will result in some dis- 








| 
_- 1896. | 1895. 1894. | 1893. | 1892. 1891. 1890. 
tons tons tons tons tons tons tons. 
Steamers* | 1,256,812 | 1,003,056 966,219 749,838 974,826 1,003,796 | 1,189,015 
Sailing ships 70,233 | 66,138 109,384 134,036 275,136 228,749 141,929 
Totels .. . | 1,826,545 | 1,069,194 1,075,603 883,874 1,249,962 1,232,545 1,280,944 
Her Majesty’s Dockyards ye 71,970 | 70,350 26,700 31,640 50,450 68,100 22,520 
Grand totals --| 1,898,515 | 1,139,544 1,102,303 | 915,514 1,300,412 1,300,645 1,803,464 
Foreign-owned tonrag 419,588 | 275,093 154,739 158,292 188,312 227,462 272,968 
Per cent of total ve 30 | 258 14.3 17.94 15.1 18.46 21.3 
Total merchant tonnaget 1,232,666 | 994,292 1,071,553 872,449 1,131,816 1,130,816 | 1,194,705 
Per cent. of steam merchant tonnage to 
otal .. ne - <a ox ee 94 93.5 90.18 84.6 75.5 79.8 88.2 
Indicated horse-power of engines .. 1,295,915 | 1,024,662 984,016 917,354 1,003,529 1,022,206 | 1,078,256 
Per cent. of all warships to hant | 
ships built ve Fe = 12.8 14.68 2.85 4.95 18.1 9 5.1 














+ Excludes British and foreign warships. 


experience with the Potosi, a German-built five-master 
of ‘‘ record ” capaaity. does not justify confidence 
in the extension of the experiment, There are now 
steamers even on this trade, which has been hitherto 
confined most rigidly to ships. The modern steamer 
costs as little in running expenses, and her progress is 
sure, 

The diagram annexed gives the production from pri- 
vate yards ; it is only in the past seven years that records 
have been published for the dockyards, and the curve is 
interesting as showing that the apex in each case con- 
tinues for two years, while the time a between 
successive maxima is six years. We have touched 
a high point again, and we ~—_ again have 24 months 
of pressure, with the prospect then of a collapse, There 
is more buoyancy this winter than has mn expe- 
rienced for some time. It is true that the waste of 
shipping i not any greater; the returns for 1896 
cannot made up for some time, but for 1895 the 
gross reduction in the effective mercantile marine of 
the whole world was 806,278 tons, of which, however, 
only 372,463 tons were steamers, and 433,815 tons sail- 
ing ships, and this is higher than for several years, 
The new production of merchant tonnage in the world 
is 60 per cent. greater than this, and the new vessels 
are the more effective as carriers because of the pre- 
ponderance of steamers. But the work required of 
shipping is always increasing by reason of the cheapen- 
ing of commodities and the ter demands of the 
people, so that it cannot be said that the excess ton- 
nage is very great. As we have said, the need for 
economical steamers has necessitated a large propor- 
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TABLE IL.—STATISTICS OF SHIPBUILDING IN THE UNITED KINGDOM IN 1890-96. 
aS 5 Ore ae ee : Ses eee " eae Saas 
Total Production. Per Cent. of Steam to Total Tons. i| Per Cent. of Foreign owned to Total Tons. 
District. hbk. PORSY Glwks BESS lines Be hoe er | l l a 
1896. 18965. 1894. | 1893. 1892, 1891. | 18990. | 1896. | 1895. 1894. 1893. 1892. i} 1896. | 1895, | 1894 1393. 1892. 1891. | 1890, 
em ———I | | — el el ! an Come 
Scotland. tons tons tons tons tons tons tons | | | 
Clyde (including outport) . | 422,304 | 859,625 839,640 | 279,916 | 335,191 835,076 353,719 ! 89 89.6 73.6 64.8 52.8 || 26.7 | 33.2 12.5 14.7 | 21.87 26.72) 35.6 
Other Soo‘ch ports = .| 17,583 | 29,412 32,447 22,723 | 59,361 | 67,956 69,155 I 100 78.2 63.1 96.9 62,2 |; 14 13 26.7 36.6 25.3 36.2 | 18.3 
England. | | H i| | 
Tyne p09 os ..| 246,882 | 178,783 190,664 | 147,248 | 229,469 | 185,369 234,754 I 96.2 | 96.8 99.5 98.23 96.31 | 47.2 | 34.6 23.1 26.4 26.85 | 27.2 34 
Wear ..| 218,840 | 125,910 166,441 | 122,535 | 190,802 | 192,114 | 197,481 || 100 | 100.0 100 98.19 90.3 || 31.8 | 12.83 6.94 10.95 10.2 12.85 | 17.6 
Tees os oe ° = ..| 110,035 | 117,833 101,842 93,915 | 99,279 | 120,132 | 127,739 96.65 | 98.7 98.38 98.18 95.15 || 83.7 | 44.5 29 35.3 12.1 11.28; 43 
West Hartlepool. . oe ae ..| 83,299 90,689 79,193 | 66,641) 90,924 | 98,993 | 99,847 || 99.9 98 OL 100 100 100 | 144,147 > 43 17.1 1.35 | 1L8 6.6 
Barrow-in-Furness (including Work H |] | | 
ington and Whitekavon) ai . | 19,826} 32,987 ~ 22,570 | 26,791 | 33,489 36,845 27,549 | 78.6 77.8 94 75 76.75 |} 26)12 | O 23.4 | 5.17 | 17.19! 0 
Mersey .. = =* 7 25,956 | 6,832 4,666 | 9,071) 40,125) 25,975, 80,258 || 99.9 50.3 96 2 97.6 67.7 || 81 | 27.4 | 38t 21.6 1.86 | 10.78 | 226 
Blyth and Whitby ae s ‘se 9,082 8,539 6,938 5,010} 21,277) 11,754 16,059|) 10) 100 100 57.5 109 i 0 0 | 0 0 8 7... 1 ae 
Humber (Hull and Grimsby).. .-| 27,881 18,208 19,552 9,143] 14,094| 19,070 9,624 || 87.9 88.4 90.5 100 100 || 2.88) 6.12) 25 1.67 5.77 5.49| 0 
Thames and other English and Welsh | | HT 
ports ee ns 5. 26,101] 12,420 13,749 | 13,625] 93,128 | 87,795 37,888 || 92 97.8 681 957 | 67.2 || 74 | 282 18 87 | 7.65 1529] 17 
Ireland. | i | 
Belfast and Londonderry . | 119,756 | 102,067 97,901 | 87,256| 99,827 | 103,466 77,376 || 99.7 100 100 =—s«94. 1 78.4 26 o | Te 2.96 13.7 | 0 3.6 
} } | | See wil) 


tion of the tonnage, and it has been found that the 
mere “ tripling ” of old compound machinery is not of 
itself enough. The form of the modern hull is dif- 
ferent ; hence very few cases of overhaul and re- 
engining are reported. Hope for the future is based 
on the slight increase in freight, indicating a want of 
suitable tonnage at least in some trades. There was 
an upward movement in midsummer, which continued 
for some time, and this at once affected the shipbuild- 
ing trade, and in time the iron market, as indicated in 
our metal price diagrams. There are indications of 
weakness in rates now. To the west coast of South 
America and to San Francisco, for instance, there 
have been increases equal to 20 per cent.; but in 
other directions it is less. 
are recorded. 


great, being 20 per cent. There were heavy freight 
fluctuations in the grain trade, owing to the desire 
to ‘‘catch” the market and the absence of tonnage 
consequent upon the practice of ships being booked 
far ahead. 
of tonnage and the difficulty of fixing rates and owners’ | 
anxiety. There has, however, been a sharp rise in the | 
price of metals and labour, the former ews | gone up | 
about 10 per cent., so that the present rate of booking | 
orders cannot long continue. However, we have no | 
wish to be pessimistic. 

A further proof of the general type of vessels built | 
is the fact that although the aggregate tonnage is | 
greater than in 1890, the power is less by 54,000 in- | 
dicated horse-power, notwithstanding the large pro- | 

ortion for warships. The total for the year is| 
1,295,915 indicated horse-power, but of this 377,980 
indicated horse-power was for British and foreign | 
naval vessels, Thus while the relation between pro- 
pelling power and tonnage in the warships was nearly 
2.5 indicated horse-power per ton, it was only 0.7 | 
indicated horse-power per ton of merchant steamers | 
—about the same as it was last year. There 
is little to be said of the general type of engines 
adopted. One finds little inclination to adopt quad- | 
ruple-expansion engines, although, should the water- 
tube boiler with its higher steam pressure come into 
use, the greater number of expansions possible would 
increase economy. No vessel of any note for the, 
merchant service, however, has been equipped with | 
the tubulous steam generator, the shipowner being | 
evidently satisfied with the long - tried tank boiler, | 
which is appreciated specially where weight and effi- 
ciency are not dominant elements. 

{n Tables II. and III. we give the total tonnage and 
indicated horse-power for the respective districts. It 
will be seen that the Clyde has a higher total than for | 
many years. It is nearly 100,000 tons higher than | 
the average. Their proportion of steam tonnage, | 
while the same as in the immediately preceding year, 
is greatly in excess of the old ratio. Their foreign 
tonnage fluctuates considerably, and is this year about 
an average, Their principal clients were China, 
which took 19,767 tons, but probably the capital was | 
largely British; Japan 15,777 tons, and Germany | 
14,336. There must have been some satisfaction, too, | 
in sending 10,708 tons of shipping to Newcastle. The! 
collective power is also much higher than the average, | 
429,035 indicated horse-power, including 72,000 indi- | 
cated horse-power for warships, and several sets of | 
machinery for vessels built on the Forth, in England, | 
and abroad. The other Scotch firms have not shared | 


| 


Homewards fair increases | 
From Indian ports, where the large | fluctuate considerably. ; 
carrying steamers are in service, the gain was not so| reaches the maximum of 1889, the year of prosperity 


| 
| 


This is an evil created by the plethora | 
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warships was made in London, so that there is not 
a proportionate increase in the collective indicated 
horse-power, although the total is unusually high— 
212,822, Messrs. Palmer, however, swell it by 30,000 
indicated horse-power for five 30-knot destroyers. The 
remarkable feature of the Tyne return is the large 
ae erg of foreign - owned tonnage. Usually a 
ourth of the tonnage is for abroad, but this year 
nearly one-half, or, to be exact, 47.2 per cent., is the 
percentage of the total. In other words, although 
the Tyne has a very much less total than the Clyde, 
they produced more for abroad—116,387 tons, against 
112,508 tons by Clyde firms. Elswick produced 52,000 
for abroad, and Palmer four 5500-ton German steamers, 
while 7000 tons were for Norway. The Wear figures 
The total—218,340 tons— 











|allround. It is about 40 per cent. better than the 
| average of the three previous years. Here also there 
is an addition to the foreign tonnage, the ratio being 
31.8 per cent. against an average of about 12 per cent. 
Germany here, also, is the largest owner—20,372 tons, 
Norway taking 13,834 tons, and Holland 8314. The 
total power of the machinery, too, is exceptionally 
high, although no warships are included, but several 
of the Sunderland engineers equip boats built in the 
other ports, and thus the firms doubly share in pro- 
sperity. The Tees total, although up to the average, is 
less by 7000 tons than in the preceding year, and 
10,000 to 17,000 tons below some of the other busy 
years. The builders here have always had a large 
foreign clientéle. This is also the case with Hartle- 
pool ; and in this connection it is cman my 8 to note 
that the Tees got 19,370 tons of vessels to build for 
Hartlepool, which may explain why the total produced 
by the latter district is 16,000 tons less than it has 
been in some previous years. The Humber total is 
much higher than usual, owing to the great activity in 
the construction of steam trawlers, and to the fact 
that the Earle Company have a 5000-ton steamer for 
local owners. 
Tas.e III.—Indicated Horse-Power of Engines 











Constructed. 

— 1896. 1895. 1894. 1893. 1892. 
Clyde .. -. 429,035 328,450 | 297,325 255,435 | 275,899 
Other Scotc | 

ports.. 23,854 23,886 | 29,801 | 23,010 81,405 
Tyne .. 212,822 158,493 | 178,385 | 114,147 | 228,005 
Wear .. 118,185 ,550 | 96,100 77,655; 104,261 
a ee » 59,541 47,805 | 67,800 651,471 43,378 
Hartlepool . 39,080 34,000) 36,015 48,550, 67,450 
Humber 36,915 25,960 | 24,012 28,290 24,643 
Barrow 34,600 64,850 29,550 31,450 36,300 

ersey 91,450 27,790 | 29,380 15,468 34,850 
Blyth and 

Whitby 9,282 1,722 3,140 2,080 10,942 
Thames and | 

other English | 

orts .. 143,627 135,654 | 117,228 189,048 98,006 
Ireland 81,174 63,502 | 62,880 55,720 48 390 
Total . 1,279,315 1,002,662 | 971,616 | 892,354 1,003,529 
The Dock- | 
yards 16,600 22,000 | 12,400 25,000 8,500 
Total .. 1,295,915 1,024,662 | 984,016 917,354 | 1,007,029 


The Barrow and district returns show a less total 
than in some previous years ; but the Naval Construc- 
tion Company continue to be actively employed. In 
the Mersey, Messrs. Laird are almost the only pro- 
ducers this year, and their activity has been extraordi- 





in the activity to the same extent, and Dundee has/ nary, mostly in warship work, a battleship, a cruiser, 
especially suffered. | eight destroyers, as enumerated in our ‘‘ Launches 

Coming to north-eastern ports, the Tyne has with | and Trial Trips,” and three Channel steamers, making 
246,882 tons returned to the position of 1889-90, a total equalled only in 1892 as regards tonnage, and 
although in the interval the total has been as far| unexcelled as regards indicated horse-power, for it 
down as 147,248 tons. The large warship output, | takes a lot of merchantmen to equal eight destroyers 
particularly from the Elswick establishment, accounts | of 6000 indicated horse-power each. A Japanese 
in some measure for the total, about 34,000 tons being| battleship launched at Blackwall swells the London 
warships, but the increase on the year is 73,000 tons, | total to about the best attainable, although there are 
or 42 per cent. Some of the machinery for these/ two battleships building where only one was a year 














ago. In the matter of indicated horse-power produc- 
tion, the London return is very satisfactory, thanks 
specially to Elswick and the Royal Dockyards. 
Ireland, which in this case means Messrs, Harland 
and Wolff, and Workman, Clarke, and Co., Belfast, 
have had an exceptionally busy year; their total is 
the highest on record, and is equal to about a tenth of 
the merchant tonnage of the kingdom. But the 
vessels are mostly of the cargo-carrying type, and 
thus the power of machinery over all equals only 0.7 
indicated horse-power per ton. The vessels, indeed, 
were typical of the production throughout the kingdom, 
Messrs. Harland and Wolff, Belfast, have the largest 
total tonnage of any firm—81,316 tons—the measure- 
ment of 12 vessels, with 971 tons as the addition to the 
Union South African liner Scot. The most notable 
ship was the China, of 7899 tons and 10,000 indicated 
horse-power for the P. and O. Company. The other 
ships were mostly of the cargo-carrying type, the indi- 
cated horse-power per ton being only 0.6, so that 
although the tonnage is the highest, it may not com- 
pare so well in value with the tonnage output of the 
Elswick establishment, which is second on the list— 
54,157 tons, with engines of 67,770 indicated horse- 
power. It is true the latter did not make the engines, 
and that the displacement tonnage is given for war- 
ships, but tonnage of naval vessels is, as a rule, four 
or five times the value of the cargo-carrying steamers, 
The same may be said of the total of Messrs. Laird 
Brothers, Birkenhead, 25,266 tons and 90,200 indi- 
cated horse - power; of the Clydebank Company, 
10,492 tons and 50,850 indicated horse-power ; Fair- 
field Company, 29,987 tons and 35,650; Naval 
Construction Company, of Barrow, 14,654 tons and 
34,500 indicated horse-power, in all of which cases 
most of the ships are of high speed. But to return 
to the record of mere tonnage, Sir William Gray 
and Co, of West Hartlepool, come third with 17 
ves:els of 43,545 tons, all of the 0.6 indicated horse- 
power per ton type ; the fourth firm being the first on 
the Clyde list, Messrs. Connell and Co., of Scotstoun, 
with 12 vessels of 40,864 tons of 20,680 indicated horse- 
ower, while the Tees firm, Messrs. Ropner and Son, 
aunched 16 vessels of 40,260 tons, with engines of a 
collective power of 15,200 indicated horse-power. 
Next come Messrs. Swan and Hunter, Limited, a 
Tyne firm, with 39,608 tons and 17,625 indicated horse- 
power ; Messrs. William Doxford and Sons, Sunder- 
land, 39,533 tons; Messrs. Workman, Clarke, and 
Co., Belfast, 38,440 tons and 19,850 indicated horse- 
power ; Messrs. Palmers’ Company, Limited, Jarrow- 
on-Tyne, 36,185 tons and 46,300 indicated horse- 
power, including five destroyers; Sir Raylton Dixon 
and Co., 36,111 tons and 16,000 indicated horse- 
power; A. Stephen and Sons, Linthouse, Glasgow, 
35,185 tons and 25,380 indicated horse-power ; Messrs. 
J. L. Thompson and Son, Sunderland, 37,323 tons ; 
Messrs. Denny, Dumbarton, 32,677 tons, and 44,000 
indicated horse-power ; Messrs, Short Brothers, Sun- 
derland, 32,321 tons; Messrs. Furness, Withy, and 
Co., Hartlepool, 31,603 tons, and 12,080 indicated 
horse-power. That is the order of precedence of all 
the firms who launched more than 30,000 tons, and it 
is only characteristic of the year that they nearly all 
owe their large totals to the large cargo-carrier. 
megerny hyd to the records of machinery produc: 
tion, we find that Messrs, Laird, Birkenhead, have 4 
total of 90,200 indicated horse-power, probably the 
highestever reached; Messrs. Harland and Wolff come 
next with 61,324 indicated horse-power, and Messrs. 
Thomson, Limited, Clydebank, third with 50,850 
indicated horse-power. Messrs. Humphrys, Tennant, 
and Co., London, come fourth with 48,000 indicated 
horse-power ; the Palmer Company fifth, with 46,300 
indicated horse-power ; Messrs. Denny, Dumbarton, 
next, with 44,000 indicated horse - power ; North- 
Eastern Company, Wallsend, 40,150 indicated horse- 
power; George Clark, Limited, 37,200; Fairfield 
Company, 35,650 indicated horse-power ; the Naval 
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Construction Company, of Barrow, 34,500 indicated 
horse-power, 

We have already referred to the increase in the 
tonnage constructed for foreign owners—30 per cent. 
of the total, or, in all, 419,588 tons. Table IV. shows 
the portion of each country. It is matter for regret, 
however, that some of the firms merely indicate foreign 
nationality, instead of naming the port or the country, 
which could as easily be done. It would be instruc- 
tive to classify all the tonnage. It will be seen 
that Germany has taken nearly as much as in the 
five preceding years combined, and it is interesting 
to reflect that thus great arteries for the flow 
of trade are being created. The Japanese total is 
significant of the awakened progressive spirit, but 
25,000 tons is due to two battleships. Norway and 
Russia have good averages, while the total of the 
South African Republic is largely due to warship 
rather than merchant tonnage. China also is awaken- 
ing, although the capital is largely British ; and as to 
the other countries, the only remark which need be 
made in supplement to the Table, is that the United 
States total is made up of beautiful steam yachts, for 
which the Clyde builders seem to have a fame that 
even American patriotism cannot outweigh. 

Table I1V.—Countries where British Built Fureign- 

Owned Ships were Registered. 


1896. | 1892. | 1891. 








1895. | 1894. | 1893. | 

Germany - 93,071 | 18,091 | 30,238 8,379 | 19,623 | 31,892 
Japan.. ..| 62,707 900} 2,200} — 2,890 | 1,746 
Norway 49,3876 39,863 | 12,759 | 27,737 | 19,850 | 50,703 
Russia . 44,507 | 44,457 | 19,511 | 16,083 | 10,365 | 7,600 
South Ameri- | 

canRepublics 31,512 | 10,457 10,148 7,651 9,182 14,148 
China .. -.| 28,418 | 50,926 _ 1,830 1,855 | 3,218 
British Posses- 

sions 23,804 15,308 | 3,095 | 9,718 | 25,964 39,894 
Denmark 16,733 6,749 | 4,561 6144, — _ 
Greece 11,694 4,497 1,468 1,817 7,073 | 11,812 
Holland 9,939 10,192 | 18,686 — 7,876 | 4,722 
Austria 4,407 6,910 | 6,740 | 10,878 | 21,800 | 1,179 
Belgium 3,620 639 8,124 7,638 1,782 ese 
France as 2,862 5,933 2,484 | 12,021 2,064 | 7,597 
Portugal +. 2,685 = 1,612 _ 14,288 | — 
United States 2,687 _ 137 os 5,860 | 424 
Spain .. 2,439 23,512 6,438 | 17,171 3,699 | 3,€37 
Italy . .. 8620 2498) 126| 50600] — 424 
Ocher nationa- 

lities and not 

classified ..; 30,507 - = — ~ 

419,688 _ _ _ _ _ 





| 


The home tonnage built by private firms is about 
200,000 tons more than last year and about the same 
asin 1895, being 906,957 tons. Of this 36,515 tons is 
owned by the Government, and this is credited 
to London, This and the merchant tonnage makes 
her proportion of the total 30 per cent., half of it from 
the Clyde. Inthe four preceding years the average 
was about 26 per cent. Liverpool comes next with 19 
per cent., a large portion of her tonnage being from Bel- 
fast, the Clyde only sending some 10,000 tons, but the 
north-east coast found a larger number of clients on 
the Mersey. This proportion is the same as in the 
previous year, but is three or four points below the 
average, The Clyde has regained her old position of 
equality with the Mersey, having taken 20.2 per cent. 
of the total, and of this 18.5 per cent. is owned in 
Glasgow. Last year her portion was 15 per cent. of 
the total, but in the previous year it was 23.2 per 
cent., in 1893 18.8 per cent., and in 1892 25 per cent. 
The north-east coast ports took 15.5 per cent., against 
17.45 per cent. in the previous year, the Tyne taking 
nearly one-half (7.3 per cent.), Hartlepool 54 per cent., 
and Sunderland 2.1 per cent. Thus all England owned 
76.9 per cent, against 78 per cent., Scotland 20.9 per 
cent, against 20 per cent., and Ireland 2.2 per cent. 
against 2 per cent. in the previous year. 


_TasiE V.—Showing Sizes of Vessels. 





| 
1296. 1895. 





-_— | 1894, | 1893. | 1892. 

Under 500 tons .. ie 2-| 690" 625 | 385 | 402 685 
Between 600and1000tons .. 61 | 49) 64 62 98 
» 1000 ,, 2000 ,, ... 106 | 107; 9% 86 162 

» 2000 ,, 3000 ,, 92 | 105 110 90 168 

1» 8000 ,, 4000 ,, Ss | 74) @ 62 83 

» 4000 ,, 5000 ,, 28 30 | 23 20 26 
Over 5000 tons .. 52 27 | 21 17 28 
1017 | 793 | 7389 1260 


~ *807 of these were under 100tons. 

A very large number of steam trawlers have been 
built on the Humber, and by Messrs. Mackie and 
Thomson, Govan. These firms have made a specialty 
of this type. Table V., indicating the sizes of the 
vessels, shows that the number of large steamers was 
more than double that in any previous year. The 
largest was the Pennsylvania of 13,700 tons register, 
after which comes the Canada, of 8800 tons, and the 
European, of 8196 tons, all built by Messrs. Harland 
aud Wolff. This firm, and their neighbours at Bel- 
fast, launched 17 vessels over 5000 tons, The Clyde 
launched 16, Fairfield having four, and Messrs. 
Henderson three for yy while the largest mer- 
chantman launched on the north-east coast was the 





Milwaukee, of 8820 tons, by Messrs. Swan and Hunter, 
Limited. A few high-speed paddle steamers have been 
built for the Channel, but generally twin-screws are 
atc Again, 70 steamers, excluding warships, 

ave been fitted with twin screw-propellers, which is 
a satisfactory number, in view of the comparatively 
few passenger steamers built ; but it is surprising to 
note that the two large mail liners for the P. and O. 
Company’s service—the India and China—by different 
builders, each of about 8000 tons and 10,000 indicated 
horae-power, should be single-screw steamers, particu- 
larly when evidences are accumulating of the ability 
of twin-screw steamers to reach port with one engine 
out of working order. It is significant also that the 
two firms have fitted twin screws in most of their 
other steamers. These two vessels are about the 
largest passenger steamers built. Interest also attaches 
to the Russian Volunteer ships built during the year 
—the Kiev, by Messrs. Thomson, of Clydebank ; 
and the Ekaterinoslav, by Messrs. Hawthorn, Leslie, 
and Co. ; while the Clydebank firm, Messrs. Laird, 
Messrs. Denny, and the Earle Company, have added 
to our number of fast Channel steamers a type unex- 
celled in the world ; but to these and the returns of 
the individual firms we shall refer in more detail in 
our nextarticle. Meanwhile we have to thank all the 
firms for sending their returns, without which our 
analysis would have been impossible. 





HARD STEEL. 
To THE Eprtor or ENGINEERING. 

Sir,—My original letter on this subject was a plain 
statement of fact which I thought might be of interest to 
the engineering and scientific world. 

Samuel Maxim wrote that he was not a chemist and 
had no laboratory, but he gave me his theory. It may 
have been all wrong; nevertheless I am too old an engi- 
neer to quarrel with a theory which succeeds. In this 
respect I am like the Roman Catholic priest who said he 
was too old a man to pray for rain on a rising barometer. 

I regret that Mr. Arnold, or any one else, should have 
misunderstood my letter and supposed that it called for any 
discourteous remarks, Mr. Arnold would have us under- 
stand that his criticisms are altogether in the cause of 
science and that there is no personal enmity. If this is 
so, why should he have spoken of the cuirass at all, or if 
he did speak of it, why should he not have done so in a 
manner which would not have been misleading? If Mr. 
Arnold knew nothing of the cuirass craze, he should not 
have presumed to speak of it, and if he did know about 
it, he should not have made a statement or a suggestion 
which would convey a meaning exactly opposite to the 
truth. 

I would point out that a drill always has to be harder 
than the substance drilled. The drills made by Samuel 
Maxim, without any question, cut a hole through a file, 
and this steel was made without a laboratory. As Mr. 
Arnold apparently has a very fine laboratory at his dis- 
posal, with all the necessary appliances, will he, as I re- 
quested in a former letter, make a drill from some of his 
own steel which will cut a hole through a thick and heavy 
file? This is the challenge, and it cannot be answered 
by sending anotherto me. There may be a hundred 
kinds of steel in the world which Samuel Maxim would 
be unable to drill ; however, he has not found any yeb. 

In answer to ‘‘ Young Foreigner’s” questions, I would 
say that the now historical steel shield, with which I beat 
the so-called Diwe’s cuirass, was rolled in Sheffield, and 
tempered by myself at Erith. I did not get it hard 
enough the first time, but at the second tempering it 
proved itself superior to anything I had ever seen, and, 
in fact, to anything I have ever seen since. It was of 
nickel steel, and resisted all shots fired ata range of about 
20 ft. A large number of rounde were fired at this shield, 
including cao d from the German military rifle. Shortly 
after making this shield I learned that shields were being 
made in the States considerably lighter, but the margin 
of safety was less. However, these American shields 
were quite strong enough to resist all military projectiles 
at fighting range. f 

At the present time the shields of the Maxim gun are 
made in Sheffield, and are all tested by being fired at by 
a military rifle at short range. ; kre 

The old shield is quite intact to-day, and is again in my 
possession, and I would say that if any reliable firm thinks 
they can make a better one, I will send them this shield 
for comparison, on the stipulation that ia testing it they 
shall employ only military projectiles of rifle calibre, nob 
armour-piercing steel eye es. Ifa better shield can 
be produced, I should like to know where I can purchase a 
quantity of them, 


December 21, 1896, 


Yours truly, 
Hiram 8S, Maxim. 





TECHNICAL EDUCATION. 
To tHe Eprrog or ENGINEERING. 

Sik,—It is to be hoped that the articles and letters that 
have appeared in your — under this head will bear 
good fruit, since it is obvious to all practical men that 
technical education has been pounced upon asthe cure for 
all our industrial ailments, and that, to a very large 
extent, the experiment is doomed to failure. _ 

There is no royal method of making engineers, and 
technical education without practice, downright hard 
work, gumption, common sense, and good judgment, is 
only a delusion and a snare for young beginners, 

What would be the use of teaching a youth the theory 
of music, for instance, without teaching him how to play 





the instrument? Or what amount of reading and “‘ cram- 
ming’ would make a would-be surgeon into even a decent 
butcher, if he had not the opportunity of practising with 
the knife? 

My experience, which extends over 30 years, and which 
has brought me into contact with nearly every class of 
mechanical and electrical engineering, has been a par- 
ticularly unfortunate one for these technical education 
faddists. And why? Because many of these half-fledged 
youths, fresh from college or some technical school, are so 
abominably conceited that it is positively hateful to have 
anything whatever to do with them. They are not only 
full of the orthodox clap-trap of the schools and the labo- 
ratory, but if you ask them to do even the simplest 
mechanical job, they not only cannot do it, but turn up 
their noses at the bare idea of their being put to rt gaen | 
less, for instance, than superintending the design an 
erection of a large steam engine for pumping back 
Niagara. Beginning as pupils at the bottom of the tree is 
altogether too infra dig.,and what is the result? A huge 
crowd of “ engineers,” who are not worth their salt, and 
whose parents very naturally ask, ‘‘What are we to do 
with our sons?” To that question every practical 
manager will soon give a fitting reply: ‘‘ You should 
have taken them from school at sixteen years of age, and 
have made them work with their hands by day and with 
their heads by night.” Many a poor lad has by that kind 
of training become nob only a rich man but a clever 
scientist, 

Much, of course, depends upon a youth’s pocket and 
opportunities. Silver 7 are dangerous things, and 
often result in young fellows being told that they have 
more money than sense. I have had under me, as pupils, 
young men of twenty and twenty-two, who have come 
straight from college, and who, beyond smoking cigarettes 
and Wenge can J about” as great wiseacres, have never done 
a stroke of work, either because they thought it too child- 
ish to begin to learn at that age, or 
lazy. It has been positively sickening to see fine, athletic 
young fellows speaking of being “‘ jolly tired” after a few 
hours’ light work, and yet they are always the men who 
are going to show the old fogeys how to do it! All this 
comes of technical education without practical work. 

And what about commercial knowledge? Book- 
keeping, correspondence, and a knowledge of the world’s 
markets and trade are altogether too ‘‘dry.” Those are 
clerks’ duties, nob engineers’; and it ends in the clerks 
becoming the managers, ab big salaries, and the engineer 
—- t behind in the shops or the drawing office at 305. 
a week, 4 

Now why is all this so? I think the answer is in a nut- 
shell. There are few, if any, really tical men at the 
head of our colleges and technical schools; consequently, 
instead of the training of young lads being of a hard- 
headed, practical kind, they are taught the most bald 
theoretical tomfoolery, which unfits them in a large 
measure for beginning to do the ‘“‘slop” work in the 
shops —a point at which every good mechanic has had to 
start. I may, perhaps, have all these heads of colleges 
and technical schools up in arms at this statement, but 
let me tell them that if they were only sound, practical 
men, they, with their theoretical knowledge, would com- 
mand the highest salaries obtaining in our large engineer- 
ing establishments, many of which amount to four guod- 
looking figures. I am afraid that they would cut 
sorry spectacles in applications for positions of general 
managers or even hea’ rn and all because the 
are wanting in that knowledge and experience whic 
means making ene: 

: Hevieg, as general manager of one of the largest works 
in the North, given vent to my opinion on this subject, 
and having had much direct experience of the way in 
which public money is spent nowadays, I think I may 
venture to suggest a course of training for aspirants to 
the engineering profession that will stand them in good 
stead as opportunities arise. Of course every man muat 
wait and watch for opportunities, and, as my time is very 
much drawn upon just now, I am afraid I shall have to 
wait and watch for an opportunity of writing you further 


hereon. 
Yours faithfully, 
December 21, 1896, GENERAL MANAGER, 


use they were too 





COMPULSORY BOILER INSPECTION, 
To THE Epiror or ENGINEERING, 

_ Sin, —As I have for many years advocated the introduc- 
tion of a moderate Bill to bring about the compulsory in- 
spection of steam boilers, I was —r to see from the 
leading article in your last issue that the movement has 
the powerful support of ENGINEERING. I quite agree that 
if the pro Bill became law much good would be 
done, and many boilers consigned to where they ought to 
have been long ago, viz, the scrap-heap ; but without 
some system of securing competent boiler attendants an 
element of more or less danger still exists, and the Bill 
can hardly be considered complete. It cannot be denied 
that boys, farm labourers, and ‘‘ all sorts and conditions 
of men,” more or less or Ly een: are made to do duty 
as boiler attendants, and I have, in my own experience, 
come across really marvellous escapes from explosions 
brought about by the gross ignorance of those in charge. 
The system of granting certificates of competency to 
enginemen afloat appears to work satisfactorily, and Tues 
no reason why it should not on land; could it not there- 
fore be embodied in the proposed “Compulsory Boiler 
Inspection Bill,” and so make a tolerably perfect Bill of 
it? Such a Bill would, I believe, receive the support of 
various trade societies, and of the great bulk of boiler 
attendants themselves, as the granting of certificates 
would give them some kind of recognised status; the 
boiler-owner would, in many cases, have his coal bill re- 
duced, and the general public would be further safe. 





ENGINEERING. 
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TABLE I.- 


WASHINGTON, D.C. 


10 DAYS’ DUTY TRIAL OF THE 5,000,000 GALLONS PUMPING ENGINE IN THE U-STREET STATION, 




























































































REVOLUTIONS, PRESSURES. TEMPERATURES. 
U.S, 
| | Gallons 
Air and Steam. | Water. |Vacuum.| Baro- | | | Coal Ashes, | of Water 
Date. Circu- | meter. | 1oj | Di | ae Feed at ‘ * | by Pump 
Per lating : _ | Iojec- is- | rt- eed a Displac 
Total Minute.) Pump First s 4 Di Ale, [Uptake tion. charge. well. Boiler. a” 
per , ‘ econ is- | | } 
Minute. canis Bh cl Receiver. Suction, charge. | | | 
=e Ib, | Ib. Ib | Wb. ib. | im. in, | deg. F. | deg. F. |deg. F. deg. F.| deg. F. | deg. F. | Ib,  * awe 
S-pt.2728 . €5,453 45.45 59.0 149.6 | 34.3 — 2.6 3.9 157.4 | 25.8 30.05 80.9 616.5 78.7 36.7 105.0 189.5 | 12,500 §80 | 5,058,993 
» 28-29 ..| 65,477 45.42 56.0 152.0 | 33.5 — 3.1 3.8 157.3 26 6 29.99 81.3 522.5 | 75.4 86.0 101.4 199.2 11,800 1063 | _5,055,747 
», 29-30 ..) 64,920 | 45,08 54.0 152.5 33.0 — 3.4 3.8 157.5 25.8 29.86 73.8 6200 | 74.1 86.0 104.2 2000 | 11,800 1052 | ‘5,017,797 
» 30-Ost.1 65,202 | 45.3 52.0 145.7 | 33.6 —1.1 3.9 156.7 | 25.7 30.10 75.8 548.3 70.7 86.0 106.1 201.7 | 12,100 892 | 5,039,593 
Oct. 1-2 -.| 65,061 45.18 52.0 147.8 | 33.7 — 0.9 3.20 157.0 | 26.0 30.29 80.7 566.1 | 69.5 86.0 105.5 196.5 | 12,100 1136 5,028,695 
» ee 65,785 45.7 53.0 149.7 33.7 —1.1 3.5 157.8 26.6 30.16 83.1 | 5067 66.6 86.0 98.8 201.7 11,900 716 | 5,084,654 
» 3-4 65,795 45.7 54.0 150.7 | 33.7 —1.0 3.04 157.7 26 6 30.12 85.5 | 501.7 64.9 86.0 98.9 | 196 0 | 11,900 1436 =| _-5,085,427 
» 4-5 64,860 45.04 53.0 149.7 | 33.1 2.4 3.17 , 157.6 26.2 30.05 85.2 | 504.7 63.8 84.6 97.8 | 195.7 | 11,900 1207 |: 5,013,159 
» 56 65,283 45.3 52.0 151.2 | 33.1 — 3.8 3.17 157.7 26.6 29.87 92.3 485.4 62.6 84.0 980 | 196.1 11,900 | 1157 5,045,853 
1» 6-7 66,103 | 45.9 52.0 149.9 | 33.3 —1.2 3.12 158.0 26.3 29.75 81.2 | 4861 62.3 | 843 97.4 192.9 11,670 1045 =| -5,109,233 
Means.. --| 65,387 46.41 53.7 149.8 | 33.5 — 2.04 3.46 157.47 26.12 30.03 82.2 515.8 68.9 85.6 101.1 196.9 11,957 | 1053.4 5,053,915 
Taste Il.—Showing Coal Consumption per Actual Horse-| The boilers used to supply steam for this engine are — a percent. of dry coal). =... — 
Power per Hour during 10 Days’ rial of 5,000,000 | of the Campbell and Zell type, and are provided with oe sete pra Ay ane” 
Gallons Pumping Engine in U-street Station, Washing- 4 1 oist coal consumed per hour a 
= Pp ’ a superheater ; they are clearly illustrated by Figs. 4 = per square foot of 
sc. ~~ S and 42, page 815. grate perhour 14.04 ,, 
| Before acceptance, the engines were subjected to a Mola coal onasumed per in indicated d horse- 16 
Resistance Fasc Moist Coal | Combustible | 10 days’ trial conducted by Mr. J. H. Perry, Chief Dry coal consumed per hour 499.68 |. 
Date. | 22 vie my Hi — yet Aaa =_ basco Engineer, U.S. Navy Department. We regret that . ” per square foot of ee 
ounds pe » Ow # e gra e per hour 3.69 ,, 
Sense tae sag sd Deve per Hour. per Hour. | We have not the space to reproduce the official report Dey conl cenmumed par tnibiente M3 "horse 
GG ee of this trial, but we present a summary of the results power per hour .. ; 1.44,, 
os “a | Tb. obtained in the following Tables, of which the last Combustible consumed per hour.. 470.44 ,, 
163.60 | 313.91 1.66 1.54 gives the data of a supplementary 16 hours’ trial. inllsiaiitiniee” per equare foot of vii 
53.5 313.72 57 ; 2.89 ,, 
a “ = © i : rd Weare indebted to the courtesy of the Nordberg Combustible consumed per indicated 
152.80 311.10 68 150 Manufacturing C ompany for the very full illustration horse-power per hour .. 1.357 ,, 
and description of this interesting installation. zg 4 
153.75 312 36 1.61 | 1.46 T vaporation. 
- - “ . ABLE III.—Trial of the Nordberg 5,000,000 Gallons é 
154.30 316.93 1.58 1.4 : bape “hate : in boilera.. .. 76621.5 Ib. 
154.66 317.75 156 CO 137 ya Engine in the U-street Station, Washington, ee — pe gene to egal 7621.5 “4 
f 154.43 312.72 1.59 1.42 .C. eas 
5-6 164.53 $15.02 1.57 1.42 Engine. 4 » a” erhour .... "oats Be 
6-7 164.88 319.67 | 1.52 1.38 Duration of trial - as a se 16 houra Steam condensed in sea, total o° 3951.55 ,, 
areas — Revolutions, total . aS a as 43,741 a . es per hour .. 246.97 ,, 
Means... 154.01 314.50 1.59 1.44 - per minute .. 45.56 ee f 
A A and © pump 59 dicated horse- “pow er ° | 
The cral used contained 2} per cent. moisture, which, in above Indicated horee- -power, high-pressure cy- 90.25 Steam condensed in reheaters, total . — ” 
Table, is not deducted in calculating. Indicated horse-power, intermediate pres- 5 sf “ Ey cates oe i 
Deductiog the moisture, the net combustible per actual (pump) ‘ Pp es sa 
horee-power per hour is 1,4 Ib. I ee cylinder 113.26 ”” per indicated horse- -power + 74 5, 
The coal consumption in this Table includes that used for driv- "i — horse- “power, low: w- pressure ey: q Percentage of steam to engine condensed ‘ 
ing independent air, circulating, boiler feed, and jacket draining Sisal oe 138.89 in jackets and reheaters 10.53 per cent. 
sen. ’ , , Steam passed through cylinders of engine 
: f re 3 , : 341.90 and air and circulating pump, total .. 68551.65 Ib. 
of vulcanised fibre ferrules. The water is arranged to Indicated horse-power, 3 = C pump . 4 4.70 Sineen penne eee — of engine its 
ss ” S al, engine an ca and AandC pump perhour .. 84.48 ,, 
pass through the condenser three times. Spaces are aic and circulating pump.. 346.60 Sinten pansal Heepee’ calidams oh anata ’ 
left between the tubes so as to permit the steam to ladicated horee-power delivered in dis- and A and C pump per hour per indi- 
easily reach the cooling surfaces, which are 670 square charge main.. 315,13 cated horse-power . 12.36 4 
feet. The condenser is set in a slightly inclined 5p age i — steam used by engine, A and Gpamp, 
position, the highest point being the exhaust inlet. Cut off in high-pressure cylinder . 12 in. horse-power per hour 4 13.81 ,, 
The arrangement of condenser and pumps is shown in »  intermediate-pressure cylinder. is .. Water evaporated per pound of moist coal 9 344 ,, 
Figs. 2 and 3 in the two-page plate of December 18. nui ot pea renege - y ” — tina from and at wm 
> ai i asi very h ili t — ae a 
The nis person atoms - designed oon” much like the ” »  —intermediate- “pressure 3.636 Water evaporated per. “pound of dry coal, 9.68 4, 
jacket pump; it is single-acting and without suction »  —low-pressure . a 8.184 Equivalent evaporation from and at 
valve. Arrangements are made whereby this com- Number of expansions... 26.16 212 deg. 10.36 4, 
pressor can be disconnected from the balance of D: ———— of air pump per indicated ' Water evaporated per pound of com- 
aye : eee ae orse-power per minute .. -183 cub. ft. bustible 1018 ,, 
the auxiliary pumping engine. The construction of ss Equivalent evaporation trom ‘and at 
receivers is shown in Fig. 4. It will be seen from j Pressures, 212 deg. 11.005 ,, 
these that there is no steam jacket on these receivers, Steam, oes and engine, per gauge... — Ib. B.T.U. in water evaporated, ‘total | 80,008,479. 
except on the bottom. Into the bottom are screwed ” ee <5 se een ” ” per hour 5,000,342 5 
f ical w ht-i i ided » second» 2.9 5 *, utilised by engine §0,001,302.9 
a number 0 vertica wrought-iron pipes provide _ (Gauges are 6 ft. above ‘receivere). bee B. he U. in water utilised by engine pr 
with malleable iron caps on the top. ‘This arrange- » high-pressure jacketgauge —. 139.75 ,, 5,000,031.4 
ment entirely eliminates the effects of expansion a aera — jacket 19698 B. EU i water utilised by engine per dient 
on the reheater tubes, and works exceedingly Steam, low-pressure jacket gauge. 1328 ° B.T.U. per indicated horie power pei 1334. 
well, Traps were provided to drain the interior of »»  reheater jacket gauge Gs es 132.6 ,, minute is aaa : 240.4 
the receivers, but during the test these traps were a siesta” toe a 05 in. De 
found entirely useless, as there was no sign of water Draught in chimney, ae ae Yh ; ‘ ty. 
in the receivers. Water in suction main, gauge... ex 435 1b. Per 100 lb. of moist coal os .» 121,749,107 ft.-1b. 
The leading dimensions of the engine are as follow : » delivery 157.75 ,, » 100 ,, ofdrycoal =... «124,870,879» 
; j s Initial pressure, high-pressure cylinder, »» 100 ,, of combustible .. 132,634,872 _,, 
Steam cylinders 16 in., 30 in., and absolute 152.0 ,, »» 1,000,000 B.T.U.. . . ++ 124,784,288, 
45 in., by 40 in. Initial preseure, intermediate- -pressure ee 1000 Ib. of feed-water .. 130,290,270 ,, 
stroke cylinder, absolute . 52.8 ,, Efficiency of boiler, 1 lb. of coal being ; 
a $15 in ie pressure, low. -pressure cy /linder, assumed to contain 13,500 B.T.U. «» 72.28 per cent. 
bi se eee absolute * 16.2 ,, 
Main bearings ... 8} in. by 15 in. Mean pressure, high-pressure cylinder, 
High and low pressure ‘crank- absolute 507 ;, 
pins... oe 4h ,, od 42 ,, Mean pressure, intermediate - pressure CANADIAN RatLways.— The Manitoulin and Norch 
Intermediate crankpin- a 63 ,, by 42 ,, cylinder, absolute . 17.6 ,, Shore Railway will bring valuable iron, nickel, and 
Crosshead pins . wi bit i » by 58,, ——— low- “pressure cylinder, - copper lands ee market. A —— for 7 con- 
shoes... = aba , by 14, Paar - ei struction of the line has been let to Messrs. W. 
Crankshaft oh i in. in ‘feakeal Strang and Co., New York. The line will bridge the 
hub Ai Temperatures. 81.7 4 strait between Manitoulin Island and a point on the 
Two flywheels, 10 ft. in dia- en eee Oot ear - Comtenl lore ae, on its eum Siete, Wises — 
meter, weighing Fs 8000 Ib. each Discharge is “ oe ey ae 87.0 ;, is deep water. is expec make a busy port 0! 
Pump plungers... 10 in. in diameter Hotwell sc eh es RT ds Little Current, between Collingwood and Sault Ste. 
by 40 in. stroke Feed water at boiler « oe os js Canes w Marie. 
Pump piston-rods_—. 3} in. in diameter A oa @..  . te ewe —. ” ; 
Auxiliary pumpsteam cylinder ; in. by 12 in. wanes wate <a Bg.cian Brast-Furnaces.—The number of furnaces in 
Mi by 12 Steam in high- pressure cy linder .. 81.75 ,, 
Air pump oe » by iz,, »»  intermediate-pressure cylinder 280.0 ;, blast in Belgium at the commencement of November was 
Single-acting feed pump oe 4, by 6,, », low-pressure cylinder — S15. 34, while there were 10 furnaces out of blast at the same 
2 irculating pump, differential type, diameter of buckets exhaust pipe 131.8 ,, date, The total of 34, representing the number of fur- 
; in. by 20in., plunger 64 in. in diameter, jacket pump Steam superheated at high- pressure steam “— 4 in ey 0 the commencement «i st See a; on 
3 ia. in diameter. active stroke 4 in. = : ata made up as follows: arleroil up, lege group, 
Condenser, 436 tubes, ? in. in diameter by 8 ft. free Coal—George’s Creek, Cumberland. 13; Luxembourg, 6 ; total, 34. The production of pig in 
length, cooling surface 670 square feet. Total coal consumed, moist f §200 Ib. Belgium i in the first 10 months of this year amounted to 
Air compressor 3 in. in diameter by 5 in. active stroke, Moisture in coal 1. ues QS per cent. 802,556 tons, as compared with 691,565 tons in the corre- 
Heating surface in feed-water heater 76 square feeb. Total dry coal consumed 1. .. .. 7995 Ib. sponding period of 1895, 
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INDUSTRIAL NOTES. 


Tue general summary of the state of employment 
given by the Labour Department of the Board of ‘rade, 
shows that the tendency in an upward direction has 
been continuous. The trade union returns evidence 
a diminished proportion of unemployed both as com- 
pared with the previous month and with the cor- 
responding period of last year. The percentage was, 
indeed, lower than in any month since June, 1891. 
All changes in wages were in an upward direction, a 
fact which in itself indicates that employment is good. 
In the 111 trade unions reporting, there was an aggre- 
gate of 439,659 memberz, of whom 12,912, or 2.9 per 
cent., were unemployed. In the month previous the 
proportion was 3.3 per cent., and in the same period 
of last year 4.3 per cent. in 88 unions with 396,495 
members. The table of proportions shows that in 80 
unions with 319,020 members the number out of work 
was under 3 per cent. ; in 17 unions with 48,078 members 
between 3 and 5 per cent, ; in 12 unions with 72,561 
members the proportion out of work was over 5 per 
cent. However regrettable it may be to record this 
last fact, it is encouraging to find that the aggregate 
proportion was only 2.9 per cent., and also that the 
number above 5 per cent, is smaller than it was, and 
is still diminishing. 





As regards employment in the various industries, 
an improvement has again been manifest in coal- 
mining, and that, too, in nearly every district. The 
average time worked at the pits reporting, employing 
404,648 workpeople, was 5.31 days per week for the 
month, as compared with 5.02 in the month previous, 
and 5.08 in the same month last year. The number 
of unemployed miners in Durham and Northumber- 
land was only 1.4 per cent., as compared with 1.6 per 
cent. at the end of the previous month, and of 2 per 
cent, in the same month oflast year. Both as regards 
the time worked and the number of unemployed it 
would seem that the coal industry has been pretty 
active, and that the men are taking full advantage of 
the increased demand. 

In the 128 ironstone mines and open works reporting, 
16,375 workpeople were employed, all of whom worked 
on an average 5.84 days per week during the month, 
as compared with 5.73 days in the month previous, and 
also in the same month of last year. But the total 
number employed was 4 per cent. higher than last year 
at the same date. The regularity of work in ironstone 
mining has been very remarkable during the year, and 
it speaks well for the men, and also for the state of 
trade in this branch of industry. 

In the pig-iron industry employment continues 
about the same, or evena little better than last month, 
and considerably better than it was a year ago. 
The ironmasters making returns had 346 furnaces in 
blast, employing 22,379 workpeople, or one more fur- 
nace in blast, and 24 more workpeople than in the pre- 
vious month. The increase over last year at the same 
date was 17 more furnaces, and 1322 more workpeople. 
At the steel works employment was also better. The 
total of 130 works reporting employed 37,173 work- 
people ; at the end of the previous month 36,742 were 
employed, and at the same date last year only 31,761. 
This is very satisfactory. At the puddling furnaces 
and rolling mills employment has improved during the 
month, The number employed at the 91 works re- 
porting was 18,047, as compared with 17,745 last 
month, but about the same as last year. In the tin- 
plate industry employment was in a disturbed state 
owing to wages movements, only 42 works being in 
full employment, or 10 less than a month ago. Only 
261 mills were at work, as compared with 322 at the 
end of last month. 





Employment in the engineering and kindred trades 
has further improved, the proportion out of wor 
being only 2 per cent., as compared with 2.3 per cent. 
in the previous month, and 4.7 per cent. in the same 
month last year. Employment in the shipbuilding 
trades has also improved, the number out of work 
having fallen from 9.5 per cent. last month to 8.4 per 
cent, Jn the same month last year the proportion was 
10.2 per cent. The encouraging thing is that the 
prospects are brighter for the future. Work is likely 
to be busy for a long time to come in all those im- 
portant branches of industry. 

The building trades continue to be very actively 
engaged on the whole, and especially at this season of 
the year verging upon Christmas. The proportion out 
of work was only 0.9 per cent., as compared with 2.1 
per cent. at the same date last year, and even then the 
proportion was regarded as small. The furnishing and 
wood-working trades also continue to be well employed, 
though the proportion out of work had increased a 
little. The percentage was 2.0, as compared with 1.7 
in the previous month, and with 2.7 per cent. last 
year at the same date. On the whole, the figures are 
very encouraging in all the branches. 


In the textile trades employment is moderate in 
cotton spinning, but in the weaving branches it is 


slack. The woollen trades are fairly busy, and the 
worsted branches have improved. In the hosiery 
branches it is variable, in some branches good, in 
others slack. As regards female employment, only 
76 per cent, were on full time, 23 per cent. partially 
employed, and 1 per cent. idle. The slight decline was 
in the cotton trades, but not in the woollen and 
worsted trades. But the general state of employment 
is not very discouraging, all things considered. 


The state of employment in connection with the 
docks and riverside labour has been fairly good. In 
London the average number employed daily during 
the month in the docks and at the wharves was 
16,434, as compared with 15,848 in the previous month, 
and as compared with 15,341 at the same period of last 
year. There was also a very material increase in the 
number of men shipped as crews outward bound during 
the month, At the selected ports, representing 80 per 
cent. of the total, the number of men shipped was 
31,261, or 2168 more than in the same month last 
year. Taking the whole 11 months of this year, the 
increase was 13,119 over the corresponding period of 
last year. At most ports the supply of seamen and 
firemen was more than equal to the demand, but at 
Newcastle and Middlesbrough the supply of men was 
short of thedemand. At Dublin there was a scarcity 
of hands for sailing vessels. The increased demand 
for men has led to an improvement in the rates of 
wages at Middlesbrough, Bristol, Cardiff, and Leith, 
and there is a similar tendency elsewhere. 

The increase of wages was equal to 5s, per month in 
all cases except at Cardiff, where it was 2s. 6d. per 
month for all engaged in steamships; but at Cardiff 
the increase was 5s. per month on sailing vessels for 
able seamen. The weekly rates increased at Bristol— 
2s. 4d. per week for seamen on steamships, and 4s. 6d. 
per week for firemen to the Baltic ports ; at Cardiff, 
2s, per week on running agreements on foreign-bound 
vessels ; and 2s. per week at Leith for all foreign, 
home, and coasting vessels, with a further increase 
from December 1 for seamen and firemen. The in- 
crease of rates affected 1531 persons. 





The reports from the agricultural districts show that 
employment was fairly gocd in all districts, and there 
was very little irregular employment, as the weather 
generally was favourable for outdoor work. The 
wages also have improved in various parts of Norfolk 
to the extent of ls. per week ; there was also an ad- 
vance in parts of Sussex. But in some parts of Here- 
fordshire there was a decrease of 1s. per week. Never- 
theless, the tendency is rather upward than downward, 
both in employment and in wages. 





The number of fresh labour disputes in the month 
was 65, involving about 15,000 persons. In the pre- 
vious month it was 55, affecting about 11,000 per- 
sons ; in the same period last year there were 38 dis- 
putes, affecting about 12,000 persons. Of the total 
in the month 13 were in the mining and quarrying 
branches of industry ; 12 in the engineering trades 
and shipbuilding ; 10 in the metal trades of all kinds ; 
nine in the textile trades and miscellaneous trades 
of each group respectively; six in the building 
trades, and six in the clothing trades. In all, 
60 disputes, old and new, were settled ; these in- 
volved some 13,000 workpeople; in 35 cases, affect- 
ing 4700 persons, the workpeople were successful ; in 
14 cases, affecting 2300 workers, the employers were 
successful ; in six cases there was a compromise ; in 
the other cases the result was indefinite. The net 
result was favourable to labour. 

The changes in wages represented increases in all 
cases. The total number affected was 103,000 workers, 
and the average advance was equal to ls. 9d. per week. 
In the principal centres of the iron and steel trades, 


k | the workefs in the finished branches, to the number of 


31,000, receivedan advance. In the west of Scotland 
some 45,000 coalminers secured an advance of 6d. per 
day, and 9000 an advance of 4d. per day. Nearly 4000 
workers in the engineering and shipbuilding branches 
of industry secured advances in wages, and also 3500 
nailmakers. In the tinplate trade 6768 workpeople 
secured an advance of 5 to 10 or 15 per cent. In the 
case of 31,000 workers the advance was determined by 
the operation of sliding scales; in the case of 8000 
persons the advance was preceded or accompanied by 
strikes; in the other cases, affecting 64,000 work- 
people, the advances were arranged by mutual negotia- 
tions, or voluntarily conceded by the employers. In 
nearly all instances changes in the hours of labour re- 
presented a decrease, but some of the reductions in 
working hours were the result of previous arrange- 
ment for the winter months only. This applies to 
nearly 30,000 workers in the building trades of London. 
Several reductions took place in connection with rail- 
way signalmen and shunters. In the case of the in- 
crease of hours for lads in the Cumberland mines, 
an increase in wages was given. 





The monthly report of the Boilermakers and Iron 








Ship Builders states that ‘‘the returns from all dis- 


tricts show increased activity almost everywhere, both 
as regards work in progress and contracts in the 
market.” It goeson to say that the shipbuilding trade 
has not been in so flourishing a condition for a con- 
siderable time past as at present. ‘‘ All the yards are 
full of work, which makes the outlook for the members 
of the society for the next 12 months a very cheering 
one, which we hope they will take advantage of, and 
make hay while the sun shines.” It speaks of newer 
improvements in engine construction, and in the size or 
capacity or nature of the vessel, as giving a spur to 
trade, and a demand for ships of the newest type, some- 
times in excess of the real demand, but one which 
brings employment. The returns show a decrease of 
members on donation of 500 forthe month, The report 
says: ‘‘ We fully anticipate that soon after the com- 
mencement of the new year there will be full employ- 
ment for every one who wants work.” It then goes on 
to say that the rules will be strongly insisted upon, 
that every one shall produce a note stating the reasons 
for discharge before coming on the funds. The total 
number on the funds was 5511, last month 6071. Of 
the total 3832 were out of work and on travel, but of 
these only 2866 were on donation. There were 1195 
on the sick list, and 484 on superannuation benefit. 
The total cost for the month was 5587/. 18s.4d. The 
members go on increasing at a good speed. The vote 
of the members has been taken as to the admission of 
sheet-iron workers, and it has been resolved to admit 
them by a majority of 3159, although 11,031 voted 
against it. The whole society will be taken over, but 
members will be put into the various grades as a sec- 
tion of the union, and will continue to work at their 
own special class of work. A report is given of the 
advance of wages movement on the north-east coast, 
and the result. The latter has been the augmenta- 
tion of the aggregate wages of the men by about 10000. 
per week, The employers are complimented upon the 
way in which-the concession was made. The vote on 
the overtime question leaves matters as they were for 
the present. 





In the Lancashire districts the condition of trade is 
well maintained, and in some cases the prospects have 
still further improved. Taking the general trades of 
the districts of Manchester and Salford, in the various 
branches representing 23,427 members of the unions 
only 630 were reported to be out of work. Employ- 
ment is reported to be good throughout these districts 
by the steam engine makers, ironfounders, brass- 
founders and finishers, machine workers, and sheet 
metal workers ; moderate by the engineers, smiths, 
strikers, and boilermakers ; in Manchester alone the 
latter report work as dull. In the Oldham district 
the engineers, with 2286 members, only reported 35 as 
unemployed on benefit. Pattern-makers, machine 
makers, and ironfounders report work to be fair ; brass- 
founders and finishers, tinplate workers, gasmeter 
makers, and iron grinders as good ; spindle and flyer 
makers as moderate. In the Bolton district all the 
engineering, iron, steel, and metal trades are busy, 
never more so in some instances. Some firms in 
the metal trades have been working double shifts, 
Among the engineers trade was never better. Ma- 
chine makers are also fairly busy. In the Bury dis- 
trict the engineering branches are all active. In 
Wigan also they are busy. Steel sinelters are parti- 
cularly busy. At Chorley there is improvement in 
the engineering branches of industry. In the Black- 
burn and Burnley districts the engineers, ironfounders, 
&c., are busy, full time being worked in all cases, 
Things are still improving in the Liverpool district, 
and at Birkenhead, but there is a considerable propor- 
tion of unemployed ‘in some branches of the engineer- 
ing and shipbuilding trades. The most encouraging . 
sign is that the prospects in all cases, or nearly all 
cases, are very promising for the coming year. The 
work already on hand is large, and there is no falling 
off in orders and inquiries, so that the outlook is ex- 
ceedingly good. Labour troubles are not serious. 
In most instances, the advance of wages movement has 
been met in a conciliatory manner by employers, so 
that a cessation of work has been generally averted, 
and even where a strike has taken place, it has been 
of short duration. With peace in the labour world, 
and plenty of good orders on the books of the 
employers, we may hope to see Lancashire enjoying a 
good spell of prosperity in the year 1897, 





The improved condition of trade is well maintained 
in the Wolverhampton district, though the near ap- 
proach of the holidays has stayed developments to a 
certain extent. But the orders on hand have been 
ushed forward where necessary for immediate de- 
ivery. There is a large amount of work on hand to 
start with for the new year, and there are numerous 
inquiries for crude and finished material, in addition 
to the orders already placed. It is anticipated that 
next year will be a busy one in nearly all branches of 
the iron and steel industry. Employment in steel 
smelting and in the iron bar trade is good, while the 
sheet trade has improved. Mills and forges have 





been working full time. In South Shropshire also 





818 


ENGINEERING. 


[DEc. 25, 1896. 











full time has been the rule. All the engineering 
branches of trade are fully employed; some have 
been working. overtime. Boilermakers, bridge and | 
girder constructors, tankmakers, and gasholder erectors | 
have been well employed, and all the moulders are 
exceptionally busy. At Coalbrookdale ironfounders | 
have been working overtime, and also the railway | 
carriage spring and axle makers at Wednesbury. In | 
the hardware trades employment is mostly good, the 
chainmakers being exceptionally busy. The nail. | 


DEFECTS IN CAST-IRON CASTINGS. 
(By A Foreman Movucper.) 

As a practical man, I have been led to take up this 
subject largely on account of the discussions which 
have been carried on of late by men claiming to have 
more than ordinary authority to speak on the question. 
The metallurgy of cast iron being a wide field of re- 


search, it is but natural to suppose that there will be 
diversity of opinion. This being admitted by metallur- 


workers in the Stafford and Worcestershire districts gists themselves, I shall only attempt to deal with the 
are so busy that an advance of 124 per cent. has been ' practical aspect of the question, and leave all con- 


conceded. All the miscellaneous trades are busy, and | 
a considerable amount of overtime has been worked of 
late. The prospects for next year are good in nearly | 
all cases, and labour troubles are not anticipated of | 
any serious character. 

In the Birmingham district matters have flattened 
down in some cases just before Christmas, but work 
has been plentiful in most trades. In the engineering 
branches employment is good in all cases, none on short 
time, and none unemployed. In the brass and copper 
trades employment is good, with overtime in some in- 
stances. The Soleank: and similar trades are mode- 
rate. Cabinetmakers’ fittings have been busier. Iron- 
founders are very busy. The cycle trade continues 
busy, and is expanding. Ironplate workers are also 
fairly well employed. In the lighter trades the season’s 
work has been good in nearly all cases, especially in 
all the better class of work. There are no serious 
labour troubles, and the prospects for the new year 
are very encouraging in all cases, with a probable 
expansion in many branches of local trades, 





Rumours and statements respecting the Hamburg 
strike have been various and varying during the past 
week. On the one side it is said to be collapsing, or to 
have collapsed ; on the other, that the men are firm, 
and that work is still practically at a standstill. 
Neither version seems to be exactly correct. That a 
number have gone in is certain, and the withdrawal of 
pickets during the recent vote paved the way for some | 
to take advantage of it and start work. But the ballot | 
of last Saturday shows that 7265 were in favour of a 
continuance of the strike, and 3671 against it, so that | 
the strike continued as previously. J'unds are coming 
in, but, considering the large sum required, only | 
slowly. The estimated amount required weekly is | 
about 8000/.; the English contributions as yet have | 
been but small, but the Engineers, Compositors, 
Boilermakers, and other unions, have voted, or are | 
voting, money, either in the shape of grants or as levies, | 
It would appear that the feelings of the employers, and 
of some of the political men in Hamburg and in Ger- 
many generally, are in favour of intervention to put 
a stop to the strike. The employers demand a cessa- 
tion of the strike first, and then an inquiry with the 
view of making some concessions where deemed to be 
required. The dockers, on the other hand, are elabo- 
rating proposals for working the docks and vessels on 
the mutual system, so much talked of in connection | 
with the dock strike in London. But these proposals 
have not yet been accepted on either side ; meanwhile, 
it is certain that the work is being done to a consider- 
able extent. 

Matters have been assuming a serious aspect in Glas- 
gow and Liverpool in connection with or arising out of 
the Hamburg strike. The men seem anxious to try 
their strength locally, but it is said that the federa- 
tion is averse to any step being taken at present. 








The railway servants’ agitation has not abated, 
though the crisis is over as regards the London and 
North-Western Railway Company, as the matters are 
to be considered in due course. Buta ballot has been 
taken of the North-Eastern men as to whether they 
will, or will not, strike. The votes taken were at New- 
castle, Gateshead, and Sunderland; the figures re- 
lating to the vote have not been published. It is said 
that the questions, as put, were not quite satisfactory as 
to the manner of the ballot—-hence the withholding of 
the result. 

The strike of enginemen, fitters, &c., at Dowlais 
ended on Saturday last after a duration of 14 months. 
The men have returned to work on the old terms, rely- 
ing upon the general manager for honourable treat- 
ment. The strike has been a costly one, and the men 
have been most determined ; but it has been carried 
on without violence, during the whole time. 





PorutaTIOoN or New Sout WALEs.—At theclose of 1894 
the population of Sydney was 423,600; and of the country 
districts, 827,850; giving a total for the colony of 1,251,450. 
At the close of last year the population of the metropolis 
was 408,500 ; and of the country districts, 869,370; the 
total population of the colony was, accordingly, 1,277,870. 
From these figures it will be seen that, although the 


population of Sydney has decreased by 15,100, the country 
districts have received an increase of 41,520 persons, so 





that the total gain to the colony has been 26,420. 


troversial matters regarding the physical properties of 
cast iron to the specialist of the laboratory. 

Much as I value the work of the chemist in deter- 
mining the properties of cast iron, it is of very little 
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use in foundry practice, as it does not concern itself so 
much with the properties of the body, as with the way 
the various constituents distribute themselves. This 
reminds me of an article which appeared lately ina 
mechanical journal on the shaabesl peigettion * | cast 
iron. The writer, after elaborating at considerable 
length to show that the top end of a vertically cast 
casting has the greatest specific gravity, goes on 
to say: ‘‘The test of the parallel gate which the 
author conducted, tended to show the fallacy of the 
idea that the lower end of vertical poured castings 
must be of greater specific gravity than the upper 
end.” The above is contrary to all my experience, 
and to the opinions of such practical men as I have come 
in contact with. I know of nothing which can give in- 
creased gravity and density to metal in a fluid condition, 
unless it be compression. How any one purporting to 
have a knowledge of metals could make such a state- 
ment, is beyond my comprehension; any mechanic 





with a junior understanding knows the importance of 
casting ‘‘ face down.” 

In my experience of casting rams, I never had any 
trouble with the bottom end being defective, and the 
same is true of all other similar castings when cast in 
a vertical position ; indeed, any practical man, seeing 
a ram for the first time as it came polished from the 
turner’s hand, would have no difficulty in determinin 
which was the lower end of the casting, as the top 
end invariably shows a more markedly speckled surface 
when finished. This speckled surface is caused by the 
impurities, which are the lighter items of the body of 
the metal, rising to the highest t in the vertical] 
position at time of casting. This defect would be 
more pronounced, were one foolishly to attempt to 
cast a ram with No. 1 grey iron, as there would be 
such an accumulation of graphite at the top end as to 
make the metal scarcely recognisable as cast iron. This 
would be more so if the metal happened to be rather 
dull at time of casting. 

The question may be asked, Is it necessary that 
rams should be cast in the vertical position? To this I 
say it is absolutely so, and no good is likely to come 
from attempting to cast in any other position. In 
order that I may be more easily understood, I refer 
the reader to Fig. 1, which shows a ram as it is cast. 
A is the top end and B the bottom; a ram cast in any 
other position than this is not likely to give satisfac. 
tion. I have known of rams giving way under tensional 
strain while working, at the points indicated by 
broken lines in Fig. 1, the reason ing that they were 
not solid on account of B being the top end at time 
of casting. It may be that some one will say all 
this difficulty can be overcome by feeding. My expe- 
rience teaches me differently ; although it can be mini- 
mised to a certain extent by such aid, it never can be 
mastered, as the pouring gates are too small to give 
the moulder sufficient time to completely solidify his 
casting, since he is compelled to retire at a time 
when the fluid metal is still contracting, the result 
being an imperfect casting through drawn or vacuum 
holes. Be it observed, there will be nothing visibly 
defective to the naked eye, but just as sure as it isa 
casting the interior will be as described, 

It is common to apply a sinking head as a cure for 
this evil, but unless the casting has at least 1 in. to 
every foot of its length, this device is useless. Even 
with this extraordinary length of sinking head, I have 
seen castings as often defectiveas otherwise. The cost 
of cutting the sinking head off is no inconsiderable 
item, and has its proportional outlay in the foundry 
also. These two points confirm the necessity of cast- 
ing the plug end up, as the plug end has but little 
tensional strain while working, the greater propor- 
tion of graphite at this end is not a serious matter. 
Moulders, as a rule, prefer the cotter end to be the 
top end while casting, as they have a dread of the 
cotter core going to pieces, on account of the long drop 
the metal has to the bottom of the mould. No doubt 
if one looks at the long drop of from 15 ft. to 20 ft., 
his dread is not without cause. A cotter core at 
this depth is almost an impossibity for the fettler to 
get out of the casting, therefore the better way is to 
cast the end solid, and bore and slot the cotter-hole, 
= gives greater satisfaction with no additional 
cost. 

How can there be anything but increased density at 
the bottom of vertically poured castings? Taking iron 
to be 7} times the specific gravity of water, what an 
enormous compression there must be at the extreme 
bottom of a casting 15ft. or 20 ft. from the pouring head. 
The idea of a casting solidifying from the bottom up- 
wards, and its molecules becoming more dense as it rises 
towards the top end, is contrary to experience. 

Fig. 2 shows the back cover of a cylinder, as it is 
often cast ; such a casting is often defective round that 
part to which the arrow points. The metal, as seen 
at the arrow, being ill-arranged, results in a dirty- 
looking casting, the turner being unable to get the 
polish on it desirable. At first sight, to many this 
defective surface looks to be dirty metal, it being 80 
badly speckled on the surface, but a closer examina- 
tion reveals the fact that it is porousness which is 
caused by the badly-proportioned form of this parti- 
cular part of thecasting. The porosity is quite visible 
all round in the region of the arrow, and at times 
it is so bad as to condemn the casting, this porous 
part being insufficient to withstand the cylinder’s 
working pressure, in consequence of which the cover 
is liable to sweat, making it an objectionable casting. 
The engineer ascribes the defect to dirty metal and 
blames the founder, while the fault is his own. 
Having shown the cause of defect, Fig. 3 explains 
how to obviate this evil. In this figure you have 
a ee ee design. It requires no grea 
practical understanding to observe that immediately 
on casting such a mould the process of solidification 
sets to work over the whole body at one and the same 
time, and with ordinary mixed metal, suitable for ma- 
chinery castings, no one need have the least fear of 
defectiveness in such a casting. Fig. 4 is a section 
of a horizontal cylinder through the feet, In intro- 





ducing this figure I do not intend to explain in detail 
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how to mould a cylinder, but just, as it were, to put 
my finger on the diseased part of the casting, explain 
how it is caused, and how to obviate or remove a 
difficulty which has been the cause of so many bad 
tings. 
he the position of casting has something to do with 
the point at issue, I cannot rightly pass over the ques- 
tion as to the position a cylinder should be cast in. In 
this question there is a wide range of opinion, some 
casting one way and some another, each being more 
confident than the other that his is the right way. 
As the writer’s experience is in favour of the vertical 
ition, this figure must therefore be viewed from 
that standpoint. On the foot, as shown at the arrow, 
js the old defect of disproportionate metal. At this 
rt of the foot a monster fillet is often put on 
with the intention of strengthening it. This may at 
least double the average thickness of metal, to which 
must be added the brackets of the feet which attach 
themselves to the barrel. There is at this part an 
excessive thickness which causes the metal to be 
spongy, and unless the moulder makes provision for 
feeding, or uses some other means, there can be 
nothing but defectiveness. No pouring gate must be 
put on this part of the casting, as at the arrow, such 
a gate being too small to give the moulder an oppor- 
tunity to thoroughly solidify with the feeding-rod. 
What is wanted here to get the feeding done properly 
is a large riser in direct communication with the 
spongiest part of the foot, the feeder to be kept at 
work until all draw or contraction is over ; the sink- 
ing head should be made abové one-half heavier than 
the body, as at Fig. 5. There is no good in attempt- 
ing to feed if there is nothing fluid to feed with ; 
indeed, the feeder would simply be caught in the gate, 
and the moulder’s opportunity for good would be lost, 
the defect being only apparent at the facing of this 
part of the casting. 

In conclusion, as a practical man, what I would 
like to impress upon moulders is to seek to penetrate 
beneath the surface, and master the intricacies of their 
trade. Make a good mould, and you will have every 
chance of a good casting. (Go into all the nooks and 
crevices and find out the weak parts, and the strong 
parts will take care of themselves, Never look upon 
tries as of no consequence, for by the merest trifle 
neglected you may entail enormous loss to your 
employer. 





WesteRN AUSTRALIA, — In the quarter ending Sep- 
tember 30 there were 12,608 immigrants into Western 
— while 3386 persons left the colony in the same 
period. 


SPANISH RAILways.—In consequence of a restoration 
of traffic rates, the revenue of the principal Spanish lines 
has sensibly increased this year. Upon the Madrid, 
Saragossa, and Alicante, for instance, the receipts from 
January 1 to November 11 amounted to 1,985,685/., as 
— with 1,798,976/. in the corresponding period of 

De 





Mexican Rartways.—The Mexican Central Railway 
has been extended to Ameca. The extension is re- 
garded as an important addition to the system. Mr. 
Lascurain has obtained a concession for the construction 
of a line from Rinconada to Misantla. The line will pass 
through a country possessing considerable agricultural, 
pastoral, and forestry resources. 





_ OIL FOR THE GERMAN Navy.—The German naval autho- 
rities have decided to equip all the existing large men-of- 
war in the German navy with apparatus for heating their 
boilers partly with oil, and the use of liquid fuel will, iv 
is stated, be provided for in all new vessels. The oil will 
be stored on board in special tanks, from which it will be 
conducted to the furnaces by pipes, and ejected in a _— 
by steam. For the storage of the liquid fuel in large 
quantities, reservoirs holding over 100,000 gallons have 
been built at Wilhelmshaven, and similar arrangements 
are to be made at Kiel and Dantzic. 





_ PULLMAN Patacg Cars.—The revenue from all sources 

(including patent royalties) of the Pullman Palace Car 
Company in 1895.6 was 9,244,383 dols., as compared with 
8,547,625 dols. in 1894-5, 9,595,067 dois. in 1893 4, and 
11,389,896 dols. in 1892-3. The company distributed in divi- 
dends for 1895-6, 2,880,000 dols., as compared with 
2,880,000 dols. in 1894-5, 2,880,000 dols. in 18934, and 
2,520,000 dols. in 1892-3. The surplus carried forward 
from 1895-6 was 1,647,409 dols., as compared with a cor- 
responding surplus of 1,410,391 dols, in 1894-5, a cor- 
responding surplus of 2,320,417 dols. in 1893-4, and a 
Corresponding surplus of 4,006,148 dols in 1892-3. 


Soutu Arrican GoLD.—The output of gold in the Wit- 
watersrandt district in October was 199,889 oz , as compared 
— 192,052 oz. in October, 1895, 173,378 oz. in October, 
ion 134,682 oz. in October, 1893, and 112,167 oz. in October, 

Pa The aggregate production for the first 10 months 
a 118 year amounted to 1,874,244 oz., as compared with 
a age: oz. for the whole of 1895, 2,024,159 oz. for the 
pry of 1894, 1,478,478 oz. for the whole of 1893, and 
»210,867 oz, for the whole of 1892, Assuming that the 
—— of November and December is 200,000 oz. or there- 
abouts per month, the yield for the whole of the year 


would be as nearly as ibl i 
for the whole nt Hany Possible equal to the output attained 





ALKALI MANUFACTURE. 
By Mr. Bertram Brount. 


On the Manufacture of Alkali and Bleach by Chemical 
and Electrolytical Methods,* 
(Concluded from page 787.) 

Tr then we dismiss electrolytic processes, asab present 
carried out, a3 being to no great extent superior to exist- 
ing chemical methods in their consumption of energy for 
a given output, on what ground, if any, are they to be 
preferred? The first is that no form of matter other than 
sodium chloride and water is necessary for the production 
of caustic soda and chlorine from brine, and that there is 
ae no waste product. 

In the Leblanc process, on the other hand, sulphur and 
nitrate of soda (for the production of sulphuric acid) are 
needed in the very first stage, viz., the manufacture of 
salt cake. Of these the sulphur may be recovered by 
the Chance process, and the soda of the nitrate of 
soda may find its way into the salt-cake furnace, but 
the nitric acid is ultimately lost, Again, in the black- 
ash process, the lime present after the completion of the 
process as calcium sulphide, finally appears asa sludge of 
impure calcium carbonate in the waste from the Chance 
process. Attempts to utilise it as cement have been made, 
but, as far as I am aware, with very dubious success. In 
like manner the lime from the causticising of the soda 
as —_— as carbonate, and is substantially a waste 
product. 

Similarly with regard to the working up of the hydro- 
chloric acid for chlorine, one finds iron and similar im- 
purities from the still liquors in the Weldon process, and 
calcium chloride after re-oxidation and the production of 
Weldon mud, to be disposed of as valueless materials. It 
must be remembered that these waste products not only 
mean cost in themselves, but also necessitate an expendi- 
ture, which is sometimes serious, in handling and remov- 
ing them. In theelectrolytic process, on the other hand, 
nothing but finished products should need to be conveyed 
from the works. The only bye product (hydrogen, ap- 
poe at the cathode together with caustic soda) can 

=— to effect its own removal if allowed access to 
the air. 

The other respect in which an electrolytic process has 
an advantage over chemical methods of making alkali is 
in the saving of labour. This is to some extent an outcome 
of the freedom from the necessity for removing waste pro- 
ducts spoken of above. Moreover the material is handled 
in a liquid or gaseous form throughout the process, up to 
the point at which the caustic soda solution is boiled 
down for the production of solid caustic. There is nothing 
corresponding with the loading in of salt to the salt-cake 
furnace and the removal of the salt cake therefrom ; nor 
of the similar proceedings necessary at the black-ash 
stage. In these days when the manual worker is apt to be 
exigent, any process which tends towards his deletion has 
@ commercial advantage over those of its competitors 
which depend upon his aid. It is not merely a diminu- 
tion of running expenses which may be secured ; it is the 
freedom from the fear of a disastrous stoppage of the 
whole works which makes labour-saving methods and 
appliances attractive to the manufacturer. 

On the contrary side must be set the comparatively 
large cost of an electrolytic installation and its high rate 
of depreciation. Seeing that it is impracticable to use 
more than a very moderate current density at the elec- 
trodes of a cell in which a solution of salt is being de- 
composed, it is requisite to have a large number of cells 
for even a moderate output; thus the cost of the plant 
per ton of material produced per day is high. Further, 
the permanence of such forms of decomposing cell as 
have been devised hitherto is not very great. Dia- 
phragms and anodes suffer electrolysis as well as does 
the intended electrolyte. A porous septum which shall 
have a reasonably low resistance and shall nevertheless 
keep the products of electrolysis fairly well apart is diffi- 
cult to design, and complete success has not yet attended 
the efforts of inventors in this direction. A good wor 
may be said for the use of mercury as an intermediate 
electrode and carrier of the products of electrolysis, in 
that it removes the need for a porous septum, and appears 
in practice, as in theory, to undergo no sensible loss or 
depreciation. Again, the anode is a standing obstacle. 
In almost all cases carbon is used, the particular form of 
that substance known as retort carbon being preferred. 
But even this very dense and refractory form of carbon is 
not wholly unaffected, and anodes made therefrom can 
only be considered as semi-permanent portions of the 
plant. There are, it is to be feared, no reliable data as to 
the life, when in constant work, of an electrolytic cell for 
the production of alkali and bleach. One must be content 
with qualitative statements. Nevertheless, it is well to 
recognise that it is not sufficient in computing the cost 
of an electrolytic process to reckon a capital expenditure, 
and to calculate on that the usual charges for interest and 
depreciation ; a portion of the plant, viz., the diaghragms 
and anodes, should have a specially high rate of deprecia- 
tion charged upon them, if, indeed, they might not rather 
be reckoned as part of the current expenditure, just as so 
much oil and waste would be. 

At this stage of the paper, it appears not without value 
to transcribe and criticise certain calculations of cost of 
decomposing chlorides of the alkali metals electrolytically 
made 3 the well-known German electro-chemist, Dr. 
Borchers, and published recently in the Zeitschrift fiir 
Elektrochemie. He takes in the first place the cost of an 
electrical horse-power for the year, working day and night, 
at 41. when water ye is available, and at 8/. 15s. to 201. 
when coal has to be used. This corresponds with about 





* Paper read before the Northern Society of Electrical 
Engineers, 


0.09d. and 0.24d. to 0.55d. per horse-power hour. Ibis pro- 
bable that the cost of water power is here underestimated, 
and in any case it isnot of primary importance in this dis- 
trict. The lower value for steam power may be accepted as a 
basis for calculation. Each electrical horse-power year, 
working with theoretical current efficiency, but with a 
voltage of four volts (of which more anon), will decompose 
3.5 tons of salt, having a value of about 2/. 15s., and will 

roduce 2.4 tons of caustic soda worth 19/ , and rather over 
2 tons of chlorine, which, as chloride of lime, is worth 
351. The production of the latter material involves the 
consumption of 3.2 tons of lime, costing 2/. 8s. Therefore, 
from raw materials costing in all 51. 3s., and by the ex- 
penditure of power costing 8/. 15s., products can be ob- 
tained having a market value of 54/7. An outlay of 
137. 18s. to gain 407. 2s. is certainly tempting to the 
speculator. 

Making a similar comparison for some of the best known 
processes proposed or put in practice in this country, 
values are obtained which, if not quite so attractive, at 
least offer a large enough margin for profit. Thus the 
Castner-Kellner process is credited by its devisers with a 
current efficiency of 88 to 90 per cent., so that, assuming 
it can be worked at the same pressure as that chosen 
above (4 volts), and taking the same buying and sellin 

rices for the raw material, and the products, chloride o! 
ime and caustic soda, the expenditure will be 13/. 5s., and 
the net profit 357. 

In the case of the ay ce process the pre- 
ference of the patentees is for the manufacture of sodium 
carbonate rather than for that of caustic soda, and the 
estimates have to be modified accordingly. The current 
efficiency claimed is 80 per cent, and the pressure said 
to be required is 3.4 volts. Accepting these, an expendi- 
ture for raw materials and power of 13/. 12s. yields a 
— on the sale of the finished products (soda ash and 

leach) of 392. 93. 

Others could no doubt be quoted giving on paper profits 
almost equally seductive. That such profits have hitherto 
proved hard to realise is due to the causes already indi- 
cated in an earlier part of this paper, viz., the high cost 
of the plant per unit of output and its considerable de- 
terioration in use. Another caute may be touched on 
here. It must not be supposed that both chief pro- 
ducts of electrolysis, caustic soda and chlorine, separate 
neatly and completely from the electrolyte in which they 
have been formed. Their combination, with the produc- 
tion of salts of various acids containing chlorine and 
oxygen, is apt to occurif the diaphragm be in any degree 
too porous, or if electrolysis be pushed so far that the 
liquid in the cathode compartment is even moderately 
rich in caustic soda. The inconvenienes of allowing the 
liquid in the anode compartment to remain saturated 
with chlorine can scarcely be avoided, as the only practic- 
able means of prevention, viz., keeping the electrolyte 
hot, is not to be thought of on other grounds altogether. 
When once saturation has occurred, however, the further 
quantity of chlorine evolved escapes spontaneously, and 
can be sent direct to the bleaching powder chambers. 
But with the caustic soda a definite method of recovery 
is needful, . According to the practice pawelly adopted 
in most processes, brine is circulated through the anode 
and cathode compartments independently, and fresh salt 
added as the strength of the liquor declines. 

Ib may be taken that the most concentrated solution of 
caustic soda that can be profitably prepared in an electro- 
lytic cell contains not more than 10 per cent. of the 
solid substance NaOH. With this is associated a large 
quantity of undecomposed salt, and the recovery of the 
latter is a necessary concomitant of the isolation of the 
former. Fortunately the majority of sodium salts are 
insoluble in a concentrated solution of caustic soda, 
whenée it happens that on boiling down a weak solution, 
separation of sodium chloride takes plac progressively, 
and the separated saltcan be fishad out. There should be 
no serious difficulty in ultimately preparing caustic soda 
containing no greater quantity of foreign salts than does 


q| the best grade of caustic soda now put on the market, 


viz., that known as ‘‘77 per cent.,” which is approxi- 
mately pure NaOH. It is true that a considerable quan- 
tity of caustic soda will cling to the salt fished out, but 
this is only a source of extra expense in so far as it repre- 
sents a certain amount of marketable material locked up in 
the process, and necessitates the addition of a small sum 
in the reckoning of interest on the whole stock. The caustic 
soda held in this way is not lost, but returns with the 
recovered salt to the cathode compartments. Processes. 
such as the Castner-Kellner, using mercury as an inter- 
mediate electrode, have the advantage of obtaining 
caustic soda in solution free from salt, and the necessity 
for separation does not arise. 

Ihave said nothing as to the production from fused salo 
of chlorine and sodium (and caustic soda from the latter 
by the action of water), because the mechanical difficulties 
of constructing an apparatus capable of withstanding the 
attack of sodium chloride at a red heat have hitherto 

roved of the most formidable kind, and although gal- 
antly encountered both in this country and abroad have, 
as far as I know, not yet been overcome. Ib is enough to 
say here that any process of the sort will always be han- 
dicapped by two circumstances—(1) the necessity for sup- 
plying energy in some form to keep the electrolyte fused, 
and (2) the waste occasioned by the need for expending 
energy sufficient to win sodium itself instead of caustic 
soda, that balance of energy being wasted as heat when 
the sodium is brought into contact with water for the 
production of caustic. 

Any review of the subject of the electrolytic production 
of alkali and bleach would be imperfect without a section 
devoted to the consideration of the merits of the plan of 
manufacturing caustic potash in place of caustic soda. 
Suppose ft be conceded to those who deny that the forma- 





tion of caustic soda electrolytically is likely to be profit- 
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able, that the prospects of success are not altogether 
assured, it may at least be possible to contend that a 
better fate attends the manufacture of caustic potash. 
Happening as it does that potassium is less widely and 
abundantly distributed in the earth’s crust than is sodium, 
and that certain compounds of potassium cannot be indus- 
trially replaced by sodium, it follows that the price of 
potassium salts is higher than that of corresponding 
sodium salts, and is likely to continue so. Gunpowder is 
still a primary necessity of civilisation, or, perhaps, one 
should say a standing need of peoples not yet initiated in 
the mysterious charms of smokeless explosives, and its 
manufacture is carried out on a large scale. Again it is 
clear that a period of national rejoicing cannot be cele- 
brated in a convincing manner without the aid of the 
artist in pyrotechny. To what sorry plight would both 
be reduced if denied the use of potassium nitrate and 
chlorate? In all seriousness there are many considerable 
manufactures—of which the preparation of soft soap and 
of oxalic acid may be mentioned—in which the use of 
potash as distinct from soda is a sine qué non. Now witb 
avaluable raw material such as potassium chloride, the 
cost of the energy and labour impressed upon ib is a 
smaller fraction of the whole cost of the finished product 
than is that of the energy and labour spent upon a cheaper 
material, ¢.g., sodium chloride. Losses of the raw ma- 
terial at any stage of its conversion consequently have a 
greater monetary significance, and a process operating 
cleanly and in a manner economical of the material 
handled, will have an advantage which may outweigh any 
extra expenditure of energy. An estimate similar to 
those already quoted is available for the case in which 
potassium chloride instead of sodium chloride is elec- 
trolysed. Using the same data as before, and assum- 
ing a theoretical current efficiency and a voltage of 
4 volts, one electrical horse-power year would produce 
from 4.4 tons of potassium chloride and 3.2 tons of 
lime, 3.3 tons of KOH and 5.2 tons of chloride of 
lime. The cost of the power is 8/, 15s., that of the potassium 
chloride at 7/. per ton is 31/., and that of lime, 2/, 8s., 
while the value of the products, reckoning caustic potash 
at 261. per ton, and chloride of lime at 6/. 15s., is 861. and 
351. respectively, representing a gain of 79/. on an expen- 
diture of 427. Of this expenditure, the fraction which has 
to be incurred in buying raw materials by any process 
whatever is four-fifths, so that it is obvious at a glance 
that economy of raw material is of greater importance 
than is cheapness of handling. Translating these figures 
into something which is not beyond practical attainment, 
i.e., assuming a current efficiency of 80 per cent., and 
using as before a voltage of 4 volts, an expenditure for 
raw materials and power of 35/. would yield products 
representing a gaih in value of 62/. Of the expenditure, 
the fraction representing the cost of the raw material is 
three-fourths, so that the position is almost as favourable 
as when the theoretical current efficiency is assumed. 
Perhaps the most promising of al] processes for pre- 
paring by electrolysis one of the products of the alkali 
trade is thao for the manufacture of potassium chlorate. 
The apparent simplicity of the requisite reactions is most 
enticing. On electrolysing a solution of potassium chloride, 
caustic potash and chlorine are to be expected: as the first 
products. If, then, no attempt be made to separate these 
products, but, on the contrary, the cell be provided with 
a good agitator, they will unite to form potassium hypo- 
chlorite if the solution be cold, and potassium chlorate if 
it be hot, according to the equation 


6KOH + 6Cl = KCIO, + 5 KCl + 3H,0, 


tive-sixths of the total potassium concerned in the re- 
action reverting to the condition of chloride. It must 
not be supposed that this reversion represents an 
avoidable waste; the chlorine which, for clearness 
of argument, may be regarded as liberated in the 
first stage of the electrolysis, is fully represented 
by oxygen inthe ultimate product, potassium chlorate. 
In existing chemical processes the reaction between 
chlorine and an alkaline substance is carried out 
with lime instead of potash, and potassium chlorate is 
prepared. by double decomposition of the resulting cal- 
cium chlorate with potassium chloride. Therefore, 
under these conditions, five-sixths of the chlorine is 
actually run away as calcium chloride—another example 
of the typical defect of most chemical processes, viz., 
the production of a large a of almost worth- 
less bye-product. It is difficult to say how far the 
manufacture of potassium chlorate by electrolytic means 
is carried on at the present time, Somewhat florid 
accounts occasionally reach us from the Continent: and 
the United States, but thoroughly reliable information 
cannot be readily obtained. The manufacture has either 
failed to attract attention in this country, or ny is 
being quietly pursued with a profit which would shrink if 
competing makers were aware of its successful working. 
There are certain general considerations on which it may 
not be superfluous to insist in summing up the present 
position of the manufacture of alkali and bleach by 
chemical methods and by electrolysis. In the first place 
it is customary and necesss ry to state the current efficiency 
of a process, that is, the output of the desired product as 
compared with that calculated from the ampere-hours. 
This is desirable, because the efficiency of the cell in keep- 
ing separate the products of electrolysis and of allowing 
of their isolation in a marketable form is thus ascertained, 
irrespective of all question of internal resistance. But 
the efficiency thus stated is not the energy efficiency 
of the cell. A cell with a given current efficiency may 
be working at a pressure of 3, 4,5, or 6 volts, and the 
energy efficiency of the last will be just half that of the 
first, in spite of an identical current efficiency. The total 
number of heat units represented by the conversion of 


chemical data with a fair degree of precision ; the 
total number of units of electrical energy passing 
with a known current at a known voltage can be 
stated with accuracy ; the number of units of electrical 
quantity concerned with the fulfilment of a given reaction 
is also known; the minimum voltage which will accom- 
plish the decomposition can therefore be calculated fairly 
closely. Thus when sodium chloride in solution is con- 
ve into gaseous chlorine and caustic soda in solution, 
about 53 Cal. are required for agrain equivalent of NaCl. 
The smallest pressure at which electrolysis can be effected 
is therefore 2.3 volts. But the lowest voltage yet claimed 
for any process producing caustic soda and chlorine is 
4 volts, whence we see that an electrolytic method need- 
ing this voltage and having a current efficiency of 80 per 
cent. has an energy efficiency of only 46 per cent. Ido 
not say that full efficiency can be readily attained, but I 
do say, without hesitation, that it is above all things re- 
quisite to keep the calculated limit steadily before us both 
in judging or comparing processes and in seeking to devise 
improvements on such methods as exist. It is well to 
realise—and a considerable amount of iteration in enforc- 
ing it may consequently be pardoned—tbat there is a 
margin of some 50 per cent. at the disposal of the electro- 
chemist intent on improving extant processes for the in- 
dustrial decomposition of common salt. This possibility 
has been overlooked or intentionally ignored by those con- 
cerned with the exploitation of particular processes an 
not unnaturally anxious to put the most favourable con- 
struction possible on the performance of their pet cell, 
but the attitude of mind thus induced is about as‘reason- 
able ‘as that of the copper-smelter who prefers the old 
and inaccurate Cornish dry assay to exact modern methods 
of analysis, because the former deals lightly with the 
imperfections of the smelting process, not to mention his 
own technical shortcomings. 

A precise quantitative comparison of the merits of the 
chemical ona electrolytical methods of preparing alkali 
and bleach, is obviously impossible at the present time ; 
were it possible, every maker would using one or the 
other, and the raison d@’étre of this paper would disappear. 
But it is practicable to sum up the weak and strong points 
of the two processes in a qualitative sense. 

The electrolytic process is direct, cleanly, economical of 
labour, free from worthless bye-products. Per contra, its 
units of plant are small, troublesome, costly, and quickly 
deteriorated by use, 

The chemical process can provide a large output with 
comparatively few units of plant, of, on the whole, simple 
construction and of large size; repairs, though heavy, are 
not numerous, nor have they to be —, to a vast 
number of small apparatus. On the other hand, much 
arduous and fairly skilled labour is requisite, and bye- 
products valueless or of negative value are invariable 
concomitants, 

It is ill work to prophesy. I, for one, decline the un- 
grateful réle of a seer. But thismay be said: That with 
the advent of tolerably permanent plant, even with the 
present low energy efficiency, electrolytic processes will 
push existing chemical methods hard. When this 
bappens, chemical manufacturers may set to work with 
even greater vigour than heretofore to economise and 
improve, and I, for one, do not think that they have yet 
come to the end of their tether. In the absence of a vati- 
cinator we must be content to await the issue. 





GerRMAN CoaL-Mininc.—The production of coal in the 
Breslau, Halle, Klausthal, Dortmund, and Bonn districts 
in the first nine months. of this year amounted to 
56,328,350 tons, as compared with 51,105,692 tons in the 
corresponding period of 1895, showing an increase of 
5,222,058 tons. Of this increase, 1,717,760 tons occurred 
in the first quarter of this year, 1,521,812 tons in the 
second quarter, and 1,983,086 tons in the third quarter, 
showing that the output has been expanding still more 
rapidly of late. The Dortmund district figured in the 
general production for the first nine months of this year 
for 33,045,704 tons, as compared with 30,093,450 tons in 
the corresponding period of 1895. 





Russian Raitway Construction.—Prinee Hilkoff, Rus- 
sian Minister of Ways and Communications, in an inter- 
view at Niagara Falls, New York, stated that the present 
policy of the Russian Government in regard to the exten- 
sion of railways is to extend trade and to furnish further 
outlets to tide water rather than to build for military 
= . Many lines are now in course of construction, 

ides the great Trans-Siberian undertaking, and plans 
matured for the ——- of the Russian railway 
system include the building of 2000 miles of new track. 
hese new facilities will open up many new industries, 
will facilitate the development of Russian iron mines and 
—_ wells, and will secure means of communication 
or large agricultural districts. 





Buiast- Furnaces IN THE UNITED STateEs, — At 
the commencement of October the number of furnaces 
in blast in the American Union was 130, as com- 
pared with 200 at the commencement of April, 
232 at the commencement of October, 1895, 171 at 
the commencement of April, 1895, 172 at the commence- 
ment of October, 1894, 144 at the commencement of 
April, 1894, and 114 at the commencement of October, 
1893. The weekly productive capacity of the furnaces in 
blast at the dates mentioned was as follows: October, 
1896, 112,782 tons; April, 1896, 187,451 tons; October, 
1895, 201,414 tons; April, 1895, 158,132 tons; October 
1894, 151,185 tons; April, 1894, 126,732 tons; an 
October, 1893, 73,895 tons. It will be seen that there has 
been a very great contraction in production during the 





@ given raw material into given products under known 
conditions can be computed from existing thermo- | 


last six months, while if the ——. is extended to 
October, 1895, the falling off is shown to be still more 
serious, 
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ACCIDENTS ON THE SOUTH-EASTERN 
RAILW 


Major MarrInDIN’s report on a rear collision which 
occurred on October 29 on the South-Eastern Railway hag 
just been issued. During a fog, which had become parti. 
cularly dense at that spot, a passenger train from London 
to Maidstone was brought to a stand at Surrey Canal 
Junction down home signal, waiting for it to be lowered - 
it had been waiting but a minute or so when it was run into 
from behind by another passenger train for Greenwich, 
The standing train was driven ahead for about 20 yards 
but none of the vehicles left the rails except the rear 
‘* brake third,” the last two compartments of which were 
smashed up. The bogie wheels of the Greenwich train 
left the rails. The two guards of the Maidstone train 
were badly hurt, and the driver and the guard of the 
second train were also injured, and since the accident 28 
passengers complained of injuries. Corbett’s-lane cabin 
is the preceding box, and the signalman there and his 
booking lad both say that the second train was duly given 
on to and accepted by the signalman at Surrey Canal 
Junction, and further they asked why the second train 
was not rung ‘‘clear.” (In the report this inquiry ig 
stated to have been about the first train, but the ‘signal. 
men’s evidence clearly refers to the second train.) All 
this the signalman and booking lad at Surrey Canal Junc. 


d| tion deny in toto, and each signalman brings his train 


register book, both of which are clean and without erasure, 
forward in support of his evidence. Under these circum. 
stances the Government Inspector finds it impossible to 
decide as to which man is in the wrong, buthe remarks— 
and here we are fully one with him—that one of the worst 
features of the case is that one of the booking lads must 
have been forced by his a to have made false 
entries in his book. Major Marindin adds that consider. 
ing the enormous number of trains dealt with, mistakes 
in block signalling are exceedingly few, but looking at the 
serious consequences likely to ensue in case of a mistake, 
and at thecrowded state of this line, he would recommend 
to the South-Eastern Railway Company the desirability 
of adopting one of the systems of ‘lock and block ”:work.: 
ing which are now being broughtinto use around London, 
There are many signs that the South-Eastern are now 
waking up, and we hope that they will not be long in fol- 
— the lead of the other companies in the adoption of 
a good “‘lock and block ” apparatus. Ib was Mr. Walker, 
of the South-Eastern, who invented the single-stroke bell 
now used on all British railways, and so we hope this 
company will soon complete -his work by bringing their 
“block ” arrangements up to the latest development. 

Within less than 24 hours of the collision at Surrey 
Canal Junction, the South-Eastern up night mail from 
Dover to London ran off the road near Orpington. It 
was travelling ab 50 or 60 miles an hour, when the 
driver felt his engine lurch, and his tea can was 
upset. He had hardly time to pick this up, when the 
brake went on hard, and the train eventually came to 
a stand, with the fourth, fifth, and seventh vehicles off 
the rails, but upright, and the cighth—the rear guard’s 
brake—broken away from thé train, and standing about 
80 yards in the rear, with all wheels off the rails. There 
were only two passengers in the train, and one of these, 
and a post-office official, complained of injury. The guard 
was badly shaken, and for 10 days was unable to work. 
On feeling that something was wrong, he made for his 
brake handle, and although very much thrown about, he 
managed to grasp it, and pluckily held on. After travel- 
ling some 400 yards he felt a most tremendous shock, and 
the van broke away from the train, and soon came to rest. 
The shock was probably caused by one of the wheels of 
the train striking and damaging the cast-iron girder of a 
small under-bridge. The permanent way had been lifted 
at the spot’on the previous day, and Major Marindin 
considers that this accident was due to the road not having 
become consolidated again after the lift, there bsing also 
a short length just about where the derailment took 
place, which had not been overhauled by the regular gang 
after the spevial lifting gang had completed their work. 
On the other hand, between the time this special gang 
left, and the occurrence of the accident, 14 passenger 
trains, three goods, and one light engine had safely passed 
over the road. The rules of the company provide for the 
cautioning of trains during the progress of the work ; but, 
as in the case of the Little Bytham accident on the Great 
Northern (vide vol. Ixi., page 589), the Inspector thinks 
that it would be far wiser to allow no trains to run at full 
speed until the permanent way had had time to become 
quite firm. He adds that he is glad tolearn that the com- 
pany are about to adopt bull-headed rails, so that “the 
objectionable practice of turning rails will no longer 
obtain on this line.” We are surprised to learn that the 
South-Eastern is only about to adopt the usual clearing 
house rules, Better late than never ! 





ARGENTINE RAILwAys.—Three locomotives have been 
purchased by the Argentine Railway Board for the San 
Cristobal and Tucuman Railway, at 3780/. each. 





Testing Harpwoop Timper. — As about 70,000/. 18 
annually expended by the New South Wales Public 
Works Department on timber for bridges, the subject 
of the strength of the various New South Wales 
hard woods is of no small importance, and the 
Minister for Works has accordingly authorised some 
experiments to be carried out by officers of his 
department, in order to obtain reliable data in regard to 
the strength of timber joints in New South Wales hard 
woods. Many careful tests have already been recorded 
in connection with the tensile strength and power of these 
hard woods, but none, Mr. Young is informed, have 80 





far been made in regard to the strength of such timber 
joints, : 
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UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 

in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 

&c., of the Communicators are given in italics. 

Omte of Specifications may be obtained at the Patent O 

Branch, 25, Southampton Butldings, Chancery-lane, 


ns 
at the uniform price of 8d. 
The date of the advertisement of the acceptance of a complete 
Fn yor is, in each case, given after the abstract, wnless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete spect, u 


fication, 
ve notice at the Patent O of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


10,331. S. H. Robinson, Streatham, Surrey. Im- 
provements in the “Wenham” Gas Lamp. [3 Figs.) 
May 14, 1896.—The lamp is generally of the same construction 
and action as the well-known Wenham lamp. According to the 
present invention, the gas supply pipe A is not continuous down 
to the burner, the Jower part A! being separated from the upper 
part A by a partition a. Surrounding the gas pip; A! is a heli- 
cally coiled pipe B, the upper end of which is connected to the 
pipe A, while the lower part is connected to the pipe A', so that 
the gas passing down through A is made to flow through the coil 
B before passing to the burner C through pipe Al. By this means 
the gas, in passing through the coil which is heated by the hot 
combustion gases passing up through the chimney D from the 
burner, becomes heated to a considerable extent before it enters 
into combustion at the burner with the air supply, which is also 
heated by the action of the regenerator H of the Wenham lamp. 
By this mode of heating the gas supply a fiame of greatly in- 
creased brilliancy is produced. The air supply to the globe of 




















the lamp is admitted through holes E, E formed in the circum- 
ference of the plate E' of the air chamber near to the periphery 
thereof, and the holes are formed in an outward inclined direc- 
tion, so that the entering air will flow downwards close up to the 
inner surface of the glass globe, as indicated by the arrows, 
before rising up to the flame, whereby the eddying air currents 
caused by the arrangement heretofore employed are avoided and 
the globe is kept comparatively cool. F is the thin nickel steel 
nozzle surrounding the burner for leading the heated air supply 
thereto, in lieu of the cast-iron nozzle heretofore employed. It is 
fixed to the regenerator H by means of a flange F' and screws, 
so that it can at any time be readily removed and replaced by a 
new one. On its lower end is fixed the ring G for securing the 
perforated plate I. J is the reflector with an inner turned-up lip, 
leaving an annular space round the nozzle F for the escape of the 
combustion gases. By this construction the flame of the burner 
does not come into contact with the reflector, so that there is less 
danger of smoking, cracking, or burnirg of the same than here- 
tofore. (Accepted November 4, 1896). 


20,602. W. B. Rickman, London. (J. Pintsch, Berlin.) 
Apparatus for the Production of Acetylene Gas. 
[4 Figs.) September 17, 1896.—The generator consists of a cylin- 
drical vessel A, closed at top and bottom, and having in its 
lower part a grating or disc a of wire gauze or perforated metal 
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carried by an axis a), which is rotatably mounted in bearings at 
a’, a3, and carries externally a weighted lever a4, which ordi- 


vertical position. Above the grating, at about two-thirds the 
height of the generator, is a branch opening leading into a bend 
pipe B that passes down into a closed vessel filled with water and 
having a branch opening at the top, so that the pips B is closed by 
a water seal. At the opposite side of the generator is provided 
a charging apeving ¢, against the outside of which is fixed 
the charging opper C, which is continued internally at C!. The 
top of the hopper is preferably closed by a plate c', having an 
opening c? of such a size a3 just to allow of the passage of the 
separate lumps of carbide through it. A pipe G@ passes through 
the cover c!, through which a stream of water is made to flow 
continuously into the hopper, and thence into the generator, 
which is thus maintained filled with water up to the level of the 
overflow pipe B, through which it passes of through the water 
seal at b. By admitting the water supply into the hopper, any 
dust of the calcium carbide will be weahed down into the gene- 
rator, together with the lumps. The calcium carbide in falling on 
to the grating a entera into reaction with the water, generating 
acetylene gas, which collects in the upper part, and flows off at D. 
As the rge on the grating becomes decom by this re- 
action, the resulting sludge passes down through the grating 
into the bottom part of the generator, whence, after having 
accumulated to a certain extent, it is removed through the man- 
hole E. Should the grating a become clogged, it is turned back- 
wards and forwards on its pivots through the water by means of 
the handle a4 in order to clear it. (Accepted November 4, 1896), 


GUNS AND EXPLOSIVES. 


24,545, E. W. Lloyd and R. T. hae ea ee Newcastle- 
on-Tyne. Apparatus to Facilitate L g of Ord- 
nance, [2 Figs.) December 21, 1895.—According to this inven- 
tion a column or pedestal a is fixed to the loading platform or 
slider } at one side of the rear end of the gun c. A horizontal 
arm @ having at one end a loading tray e either pivoted or fixed 
to it is pivoted at its other end to the column or pedestal a so 
that the tray e can be brought clear away from the breech, and 























the projectile can be placed in it whilst in this position. This 
operation can be going on while the gun is being laid and fired. 
The pedestal is fixed in such a position that when the lever d is 
swung round, the axis of the loading tray e comes in line with 
the bore of the gun. The tray is so shaped that it forms a load- 
ing tray for passing the projectile and powder over the screw in 
the gun. (Accepted October 28, 1896). 


23,854. D. Vickers and G. T. Buckham, Sheffield, 
Mounting Quick-Firing Guns. [6 Figs.} December 12, 
1895. — Referring to Figs. 1 and 2, a fixed baseplate A is provided, 
from which a boss Al extends some distance upwards, tapering to 
a somewhat smaller diameter at the top. This boss A! forms the 
pivot for a hollow cylinder B which entirely incloses it, and nearly 
fits around the boss A' at its upper and lower parts A? and A3, 
these parts forming bearings which are preferably bushed with 
gun-metal or other suitable lining. The hollow cylinder B, which 
is open at the bottom to pass over the boss Al, is closed at the 
top, and has screwed in the centre of its cover an adjustable ball- 
bearing OC; preferably made of hardened steel. A similar bearing 
D is also screwed into the top of the boss A', and a ring of balls E 
or rollers is placed between the two bearings C and D, which are 
prevented from screwing or unscrewing by any known means, On 
the bogs A! is fixed, under the a —- A? of the cylinder, a 
worm or toothed wheel A4, which is engaged by a worm or pinion 
mounted in bearings formed on the cylinder B. By turning this 
worm or pinion, the hollow cylinder B is caused to turn around 
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the vertical axis of the boss A’. Asthe wheel A‘ and the pivot 
A! are entirely inclosed within the cylinder B, these parts are 
quite protected, the cylinder B constituting a shield for them. 
From the top of the cylinder B, which presents a broad base, a 
pair of brackets B2 and B? extend upwards to carry the trunnions 
of the cradle or sleeve in which the gun slides. Referring to 
Fig. 3, the trunnions H' project from a sleeve H in which the gun 
is fitted to slide longitudinally, and which has in the lower part 
of ite rear end a bracket H2, to which is fixed the piston-rod K of 
the hydraulic recoil cylinder L, and near its upper front end a 
bracket H3, to which is fixed the front end of the running out 
spring case M. The hydraulic recoil cylinder L and rear attach- 
ment of the running out spring case are carried by a sleeve P, 
which is shrunk or otherwise fixed on the breech of the gun, and 
has a side bracket P!, to which the breech mechanism is hinged, 
Instead of one hydraulic recoil cylinder and one running out 
spring, there may be a pair of either of these, and the running 
out spring or springs may be on the under side of the sleeve 





narily holds it in the horizontal position shown, against a stop F, 
but which algo eerves to turn the grating intoa more or les 


instead of the top. (Aczepted November 4, 1896). 


LIFTING AND HAULING APPLIANCES. 
24,018. W. Carter and the Hydraulic bem 


Com: , Limited, Chester. Hydra 

Hoists. 13 Figs.| December 14, 1895.—The object of this in- 
vention is to facilitate the loading of ships with coal by means of 
hydraulic coal wagon tipping hoists, so arranged that the ‘ons 
are run in from any direction on to a cradle which is li by 
chains or wire ropes passing over sheaves to the lifting cylinders. 
These sheaves are mounted on an overhead turntable which can be 
turned partly round so as to present the wagonsin the proper 
direction for tipping. The truck T being run in on the cradle C, 
the whole is hoisted by four ropes or chains R attached to the 
four angles of the cradie and hauled by hydraulic crane cy 

H. The four ropes or chains R down an opening in the 
centre of a turntable A, on the underside of which are mounted 
sheaves S, under and over which they pass, and thence down to 























the cradle C. Hydraulic crane cylinders B are fixed in the upper 
part of the rpeey be work wire ropes or chains which pass round 
a cylindrical part D of the turntable. When the one of these is 
hauled, the other being slacked out, the turntable having the 
cradle and trunk suspended from it by the ropes or chains R is 
turned partly round so as to bring the truck into position for 
tipping. This is effected, as indicated by the dotted lines, by 
hauling the ropes or chains which are attached to the rear angles 
of the cradle. The coals are thus delivered into the shoot E, down 
which they run to the vessel. The upper end of the shoot E is 
made to slide so as to be out of the way of the truck while it is 
being raised or lowered. The sliding is preferably effected by 
hydraulic cylinders e arranged under the sliding part. Instead of 
making this part to slide it may be made to turn on hinges. 
(Accepted November 4, 1896). 


24,149, J. A. Steven,Glasgow. Safety Appliances 
for the Cages of Elevators. [5 Figs.) December 17, 
1895.—As applied to a hoist where four ropes are used as shown, 
these ropes @ would be at ed on opposite sides of the centre 
of a lever or beam preferably consisting of three parallel plates 
A, A, set at some distance apart and bolted together, but free to 
oscillate on a centre pin A’. A link B projects some distance up 
from centre of beam, and has a projecting head B! and pulleys B2 
at its upper end to guide the ropesa. A metal strap C is passed 
round the centre pin A’ of lever A and passes parallelly down 
between beams. The one end C! of strap C is turned out under 
the lower flange of carrying beam D, while the other end C2 of 
strap projects in the opposite direction and extends past flange, 
and the lower end of a vertical rod b passes through a hole at this 
outer end C2of strap. The end of vertical rod is jointed at 
b' to the one end of lever A, and part of the rod is formed with a 





screw thread at b2 on to which is mounted an adjustable 
screwed nut 63, A helical spring 64 is mounted round the 
rod b between the bottom of strap C2 and a flange on the screwed 
nut 03, and the latter can be adjusted to give the desired pressure 
on spring b4, A lever E is keyed on a horizontal shaft E! which 
extends the full breadth of the cage supported by three brackets 
F fixed to carrying beams D, and on which a safety knife E? is 
keyed on each end. One of the parallel plates A of the main or beam 
lever to which the hoist ropes a are attached projects out and is 
formed with a forked or two-pronged end A2. Should either of 
the ropes break, the beam lever A will be tilted, and one of these 
forked ends will automatically engage with a projection on the 
—— arm of the knife lever E and shift the knife E? into grip- 
ping position with the guides, or should the ropes on both sides 
break, the helical spring b4 round the vertical rod b will operate 
the beam lever A to perform this functional action, (Accepted 
November 4, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


20,326. J. Potter, Sheffield. Facing and Co! 
Apparatus for pipes. (2 Figs.) September 14, 1896.— 
plate or crosshead 4, having sides B ecrewed on the same, is pro- 
vided with jaws C for clamping aod yy D to be operated on. The 
rides B are screwed to the crosshe: in such manner as to allow 





them a little play, and enable the j2ws C to open and close at will. 
On a projection of the sides B is arranged a clamping arrangement 
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E, with screws F, so that the clamp can adjust the position of the 
jawe C, and hold the pipe D tight. On the crossbar A there is 
centrally arranged a s:rewed bush G tapered as shown or having 
a collar at its underside. In this bush is contained a screwed 
barrel H, with a crosshead J at its upper end for adjusting the 
pressure of the cutter K on the pipe D. Kxteodiog through the 
screwed barrel. H is a spindle L, which passes through a sliding 
guide-boss.M between the sides B. The spindle L has a conival 
boss L! and parallel. projection L? to fit either into the pipe D direct 
or by means of a bush N. Through the conical boss L' there is 
formed a slot O for receiving the cutter K, one side of which is 
used for cutting conical and the other for equare faces, as indicated 


in Fig. 2, by the difference in form of the upper and lower sides. 
The spindle revolves in the bush, which is placed in the pipe to 
steady it by being preferably split, and holds itself on to the 
internal sides of the pipe. On the extreme end of the spindle L 
at the top are a fixed collar P and a square head R for turning the 
spindle L with a spanner, so as to rotate the cutter K for cutting 
the pipe D. The pressure is put on the cutter K by the crogshead 
J of the screwed barrel H, which passes on the sliding guide with 
the boes M, and forces the conical boss L! with the spindle L and 
cutter K against the face of the pipe Dor releases them a8 re- 
quired. The sliding guide with boss M rises and falls with the 
screwed barrel H, while at the same time the pipe D is clamped 
tightly in the jaws. (Accepted November 4, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


22,656. E. Makin, Jun., Manchester. Steam Gene- 
rators. [3 Figs.) November 27, }895.—The improvements con- 
sist chiefly in the arrangement, use, and application of a hollow 
cone, or preferably a series of such cones placed one inside the other 
at the back of the bridge or in other convenient and suitable posi- 
tion. This cone or series of cones may be used alone, but steam 
or air or mineral oil or other suitable liquid fuel, or any combina- 
tion of these, may be introduced through the central cone or cones, 
where they mix and bécome ignited. The gases generated in the 
furnace which have-become comparatively cool by contact wl h 
the boiler-plate are rekindled, whereby a more perfect combustion 
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and a very high temperature are insured. The figure shows a 
boiler fitted with these improvements. A is the shell of the boiler, 
B the furnace flue, C the firebars, D the bridge, E the series of 
cones, and F the pipe for supplying air, steam, or liquid fuel to the 
central cone. In the figure a series of five cones is shown, placed at 
the back of the bridge D, but a single cone or any other suitable 
number may be employed and placed in any other convenient 
position if desired; or, instead of a cone or a series of cones, any 
other euitable device may be employed to act as an aspirator to 
mix and combine the gases generated in the furnace. (Accepted 
November 4, 1896). 

19,447. H. T. Wright, London. Devices for Spread- 
ing Water. [5 Figs.) September 2, 1896.—This invention 
relates to devices by which liquid can be spread over the exte- 
riors of pipes, the said devices being so constructed that they can 
be put in place and removed with great facility. These devices 
are expecially intended for use with condensers having vertical 
tubts over which films of water are caused to pass, the said 
devices being provided to insure a proper distribution cf the 
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water over the surfaces of the tubes, but the devices can be used 
in any case where it is desired to insure the spreading of an equal 
film of liquid over the exteriors of tubes. A represents part of a 
condenser tube. The device applied thereto consists of two parts 
B, B2, which, when placed together, surround the tube, leaving a 
sufficient space between its interior and the exterior of the tubs 
to allow of the passage of water or other liquid (received by ite 
upper splayed-out part) equally over the exterior of the tube. 
This space 1s maintained by suitable distance pieces. When the 
two parts are placed on the tube a spring C is passed over them 
so as to cmbrace them and press them tegether and on to the 


tube. Each of the parts B, B2 is formed with indented internal 
ribs b which constitute the distance pieces, and with turned-up | 
parts at 62 which serve to support the spring C. This epring has | 
curved ends ¢ which allow it to be pressed readily into plac-, and 
allow of being seized for removing it. The parts B, B2 are formed | 
with overlapping parts at b°. (Accepted November 4, 1896). 


TEXTILE MACHINERY. 


23,227, T. J. Porter, Lisburn, Antrim. Carding | 
Engines for Treating Fibre. [1 Fig.) December 4, | 
1895.—The carding engine A and the feeder B, and the space | 
C embraced between the card A and the feeding apparatus | 
B are inclosed or covered in. To. the inclosed space are | 
fitted exhaust pipes D. The exhaust pipes D are con-| 
nected with a main air exhaust duct E to which is attached au | 





| exhaust fan. The exhaust air main E rans preferably longitudi- | 
| nally of the apartment, and is s2t in the fl»or beneath the ca ding | 
| engines. Parallel to the axcs of the delivery rollers F of thecard- 


| 








ing engines and as close to those as convenient are arranged 
branch exhaust pipes c furnished with perforations c'. These 
tubes c may be provided with funnel-shaped mouths cl! to draw 
from a greater area, and are connected with the air main E or to 
the other exhaust tubes D which are connected therewith. 
Another branch of the tubes opens beneath the feed latiice G. 
Another exhaust tube C! may connect the interior of the card 
below the cylinder with the exhaust duct E. The sides of the 
card are all inclosed by panels or the like, and the whole card is 
practically covered in so that the exhaust draws from all parts 
where dust would escape. (Acc*pted Octobsr 28, 1896). 


VEHICLES. 


22,520. S. W. Carlton, London. Wheels for Cycles, 
&c. (4 Figs.| November 25, 1895.—This invention has reference 
to a construction of pneumatic bub for cycles and other vehicles 
designed to provide the advantages of pneumatic tyres whilst 
obviating the liability to puncture that obtains with the latter. 
1 is the inner part of the hub formed of a metal ring of concave 
section, and provided with annular side flanges 1a, 1), and with 
| annular lateral extensions 1c by means of which it is mounted on 
ball tearings 2 so as to rotate about an axle 3 fixed to the framing 
4 of the vehicle to which the wheel is fitted, a free space 1d being 
left between the ring 1 and axle 3. 5 is the outer part to which 
the spokes of the wheel are attached; it is formed of a metal 
| ring, and is arranged between the flanges la and 1b of the inner 











ring 1, 80 that it can slide radially or eccentrically thereto when 


in use, whilst both parts can rotate together about the axle 3. 
When the wheel is to be directly driven, there is connected to it 
a driving wheel such as the chain or sprocket wheel’ 6. The inner 


between them is of an approximately oval form in cross section. 
7 is a pneumatic ring consisting of a tube which, when inflated, i: 
of oval cross-section, and is arranged within the corresponding 
annular space between the inner and outer rings 1 and 5, and is 
provided with an air valve 7a by means of which it can be 
charged with air under pressure. To admit of the outer ring 5 
and pneumatic ring 7 being placed in position and removed, on- 
of the flanges, viz : 1a, of the inner ring 1 is made removable, for 
which purpose it may be screwed upon the correaponding end of 
the ring 1, as shown. (Accepted October 28, 1896). 


18,403. C. Gautier and H. Wehrle, Paris. Motor 
or Horseless Road Carriages. (2 Figs.) August 19, 
1896. — The motor cylinder is ocivided into two symmetrical 
parts 1,1 in each of which a piston 2, 3 actuates by means of 
a double throw crank, a shaft 4. The shaft 4 carries a pinion 7 
which is adapted to gear with one or the other of two bevel spur- 
wheels 12, 13, mounted to rotate on a socket 9 keyed to the shaft 
8. The socket 9 is capable of longitudinal movement on the shaft 
8, and is pressed into the position shown by a spring, and is pro- 
vided with teeth 10, 11 which enter corresponding recesses in the 
beyel wheels 12, 13, thereby locking either of them to the shaft 8 
as forward or backward motion is desired. The movement of the 
shaft 8 is transferred to the shaft 14 by means of gear wheels A, 
B,C, D, E, F, which are similarly keyed to the respactive shafts. 
On the shaft 14 is keyed a piece 15 in two parte, between which a 
ring 24 having a rectangular section, and divided into two seg- 
ments jointed to the axis 16, can open out. A rod g, the two ex- 
tremities of which, threaded to the right and to the left, each enter 
into one of the segments of the ring, carries rigidly secured to it 
a pinion 17 which is made to rotate by sliding the rack 18 on the 








shaft 14, when the pinion rotates the rod g, which by reason of its 


and outer rings 1 and 5 are so formed that the annular spa:e | 





double thread forces the ring 24 to op2n or to close. In opening, 


it comes into contact with the sleeve 19 and carries it with it by 
friction. The extension of the sleeve 19 carries a pinion 20 gear- 
ing with a toothed wheel 21 which finally transmits the power by 
means ofa link joint 22 to the axle-tree 23 of the wheel. The 
socket 9 permits of a change of speed. by means of.'a single lever 
jointed on the lugs of a ringfixed at a, and ty the intermediation 











of toothed wheels A, B, C keyed on the shaft 14, and other wheels 
D, E, F keyed on the socket, Moving the latter on the shaft 
engages successively by means of the lever, the wheels E, B, D, 
C, thus obtaining change of speed. The link joint enables the 
usual inclination to be given to the wheels. The car brake is 
applied on the sleeve 19. (Accepted November 4, 1896). 


23,665 A. L. Mond, London. Ap: tus for Treatin 
Solid and Pasty Substances with Gases at Eleva’ 

Temperatures. (5 Figs.) December 10, 1895.—The apparatus 
consists of a cylindrical chamber A, which is bu'lt up of a number 
of short cylinder sections Al, Al, A]. Each of these oylinder 
sections is divided by two plates or trays B, B! into two 
compartments ; the upper tray has openings C, C at its periphery, 
while at the centre it fits round the veitical shaft D carrying 
s irring devices. The lower tray B! has formed beneath it a 
chamber E communicating by flues Fl, F2 with a combustion 
chamber G and chimney shaft H. The tray B! with its chamber 
E fits close against the sides of the cylinder and has an opening I 
at the cantre, of such a siz as to leave an annular opening round 
the central shaft. On the central shaft D are fixed arms carry- 
ing stirrers or scrapers J, J', of which the stirrers J acting on 
the trays B tend to move the material from the ccntre of the tray 
t2 the periphery, where it falls through the openings C on to the 
tray B! below. The stirrers J! on this tray are on the other hand 
a0 arranged as to move the material from the periphery towards 
the centre, 8? as to fall through the opening I on to the next tray 
below, so that by this means the material introduced through ao 
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openiog K at top, is made to descend successively from one con- 
partment to another, while at the same time it is heated to any 
required degree by the chambers E. The chambera are formed 
with a partition E' on one side thereof, and on one side of this 
partition they communicate by means of the flue F! provided with 
a valve f, with the combustion chamber G for gaseous fuel. 0a 
the other side of the partition they communicate by a flue 
F2 with the chimney shaft H, which only communicates 
with the combustion chamber through the flues Fl, F2, The 
highly heated combustion gases generated in the combustion 
chamber from gaseous fuel introduced through the opening L at 
bottom, are made to circulate in a uniform manner through all the 
chambers E on their way to the chimney H. Arrived at the 
bottom of the apparatue, the material is discharged through a 
pipe N into a conveying worm O. The gas with which the 
material is to be treated is introduced into the apparatus a 
the opening P’ at bottom, and after ascending through all the 
compartments either by natural or forced draught in close contact 
with the desc2nding material, it issues through the discharge 
opening P2 at top. (Accepted October 28, 1896). 


ONITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
pce gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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(Established 1807.) 
; _AUCTIONEERS AND VALUERS 


Mills and Manufactories, 
Plant and Machinery. 


Telegrams :—‘‘ FuLLER Horsey, LONDON.” 


Steam Cranes to Lift from 


1 to 100 2 — Cranes, Engines, Boilers, &. 
E RUSSELL & CO., 
Sagievens G Onneboboe and Boilermakers, 
Motherwell, near Glasgow. 


A. (F M2™Fford, 


OULVER STREET IRONWORKS, COLCHESTER. 
On ADMIRALTY AND WAR DEPARTMENT LISTS, 
“FAVORITE” Fly-wheel Donke: — Pum 
“COLCHESTER” Pumping Engi Pn te 
Patent ‘“‘ DUPLEX” Vertical an Horizontal Pumps. 
Cheapest, most durable and best Pumps in the 
market. Supplied to Admiralty and War 
Donald Currie & x} s “ Tantallon 
ee poe poy — Pog -McCalmont’s 
” and most o: e leadi eers 
and Shipbuilders in Great Britain. ” eT 


Hydraulic Cranes and 
PASSENGER 


ENGER LIFTS, 
HYDRAULIC FITTINGS, PRESSES. &o. 
Advertisement, last week, e38. 6915 
J. BTANNAH, 20, Southwark | Bridge Rd., London, 8.E. 


elegrams—‘ Taunt,” Birming' 


WeldlessStecl Twhes 


for Water-Tube Boilers, Superheaters, 


= _urieentic Vy, y Boring Bods, &e. 


Lap., GHAM. _ 1418 





1834 




















Henry Simon, Manchester. 


‘Yarrow and Co., London, 


SHIPBUILDERS AND ENGINEERS, 
CONTRACT FOR 
— STEAMERS having speeds up to 35 miles 


an te 
ADDLE STEAMERS with draughts of 6 in. or more. 
MACHINERY constructed for boats built abroad. 
STERNWHEEL STEAMERS have been found by 
experience to be the best type of vessel for shallow 
river-navigation,-and- of these Messrs. Yarrow have 
constructed a large number of successful examples for 
all parts of the world. 8759 


Multitubular S Steam Boilers. 


COCHRAN & CO., BIRKENHEAD. 
Sée page 4. 





Od 4749 





Engines for Launches, 


il 
O YACHTS, AND BARGES. 
Send for Lists. Od 3551 


VOSPER & Co., BroapD Street, PORTSMOUTH. 


orrestt & Son, Ltd., 


Wyvenhoe, Essex, 
SHIP, YACHT, LAUNCH and BOAT BUILDERS 
and ENGINEERS. 1182 


illans’ Patent Central- 


VALVE ENGINES for ELECTRIC LIGHT- 
ING and other pu s. See large Advertisement 
on alternate weeks.—WILLANS & a 
Lru1TEpD, Thames Ditton, Surrey. 353 








unter and English, 
ENGINEERS AND MILLWRIG 
TRON AND oy FOUNDERS, BOW, LONDON, E. 
DREDGING MACH HINERY. 
HYDRAULIC MACHINERY 
**WILLIAMS’” PATENT CAPSTANS. 
LAND AND MARINE STEAM ENGINES, 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICE MILLS. 
WATER AND GAS VALVES, CRANES, LOCK 
GATES, &. PUMPING MACHINERY. 
HUNTER'S — FLOATING CRANE 
STEAM LAUNCH MACHINERY. Od 4955 


Bower Tubes, Iron, Steel, and 


HOMOGENEOUS. 
EDWIN LEWIS & SONS, WOLVERHAMPTON. 
London Office: 143, Cannon Street, E.C. 


oJ oseph AX, 


WROUGHT-IRON AND STEEL 


[lubes and Fittings 
WORKS, 
GREAT BRIDGE, STAFFORDSHIRE. 83854 


__LONDON : 46, QUEEN VICTORIA STREET. 


ames Russell and Sons, Ld., 


CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse: 108, Southwark Street, 8.E. 
Leeds Warehouse : 6, Mark Lane, Briggate. 1614 
Pen es amg Warehouse : 114, Colmore Row. 
: 88, King Street West. 

















yest Scott & Mountain, L?? 


ELECTRICAL AND GENERAL ENGINEERS, 
NEWCASTLE-ON-TYNE 

Fans, Pumps, AUXILIARY * MACHINERY, 
ELRCTRICAL MACHINERY. 999 


[ce Meking and 


(Sooling Machines, 


ENGINES, 





THE LOWEST POSSIBLE COST For 
FUEL, LABOUR, anpD UPKEEP. 


| PRODUCING ICE, COOLING, &c., AT 





Write for List No. 6. 





Pulsometer Engineering Co. L?: 


NINE ELMS IRONWORKS, LONDON, S8.W. 1550 








arrows Patent 


Water - Tube Boilers. 


Sez ILLUSTRATED ADVERTISEMENT APPEARING 
ALTERNATE WEEKS. 


1518 





Poplar, London. 
umps (Epwarps’). 
See Illus. Advt., last week, p. 73. 


A ir 
2005 


Lpcomotive Tank Engines 


designed and constructed by 
MANNING, WARDLE AND ee 


—— Engine Works, 
See their Illustrated Advertisement, page 61. 


M irrlees, Watson and Yaryan 
CO., Lrp., GLASGOW. 
SPECIALITIES— Line 
SUGAR MACHINERY. 
EVAPORATORS for all purposes. 
WATER-TUBE BOILERS. 1828 
See Illustrated Advertisement, last week, page 32. 


imon’s “Action” Turbine. 


Suitable for practically any supply & fall of water. 
Each WHEEL SPECIALLY CONSTRUCTED 
with careful consideration of local conditions. 
Turbines working under varying loads, as in Saw and 














Rolling a &., are fit with a Hydraulic 
‘AKE z. OVERNOR, 
Giving guaranteed Regularity of Speed. 1512 





[lubes and Fittings, 
IRON AND STEEL. 
Loyd and Leys: 


ALBION TUBE WORKS, BIRMINGHAM, and 
COOMBS WOOD TUBE WORKS, nr. HALESOWEN. 
LONDON OFFICE—90, Cannon S81., E.C. 
LONDON WAREHOUSE—157, Upr. Toamgs Sr., E.C. 
LIVERPOOL WAREHOUSE—63, Parapisz Sr. 
MANCHESTER WAREHOUSE—42, DEANSGATE. 


BIRMINGHAM WAREHOUSES—NI1& S8t., SHEEP- 
coTE St., and 10, CoLESsHILL Sr. 1565 


See Advertisement, page 44. 


()\tis Elevator Co., Ltd., 


HYDRAULIC and ELECTRIC ELEVATORS 
(or LIFTS). 
4, Qugen Victoria Street, Lonpon, E. c. 2074 
See Illustrated Advertisement, Nov. 13, page 31. 


Dry Steam 


Boys & Cunynghame’s 


Gteam 
Separators. 


HIGHEST TESTIMONIALS. 


IC RO 


63, Queen Victoria Street, 
LONDON, E.C. 1850 
P. R. Jackson & Co., Limited, 
.© Satrorp Rotuiwe Mmis, MANCHESTER. 
TOOTH WHEELS, STEEL CASTINGS, DYNAMOS, 
MOTORS, RAMSBOTTOM PISTON RINGS, &. 
See ue. Advts page 35. 1208 


Pate: 
See: s Hydro Pneumatic Ash Ejector. 


Great saving of labour. No noise, No dust. No 
dirt... Ashes discharged 20 ft. clear of vessel.—Apply, 
F. J. TREWENT, Naval Architect and Surveyor; 
43, Billiter Buildings, Billiter St., London, E.C. 1878 


B & S. Massey, Manchester. 
e HIGHEST AWARD, CHICAGO, 1893... - 
Patent STEAM HAMMERS. More than 3000 made. 
Patent STeAM ForoinG Presses, Kick Stamps, 
SpeciaL Steam Stamps, Drop STAMPS AND ‘HAMMERS, 
Pneumatic PowER HAMMERS, FoRGING MACHINES, 
CIRCULAR SAWS for HOT and COLD METALS, 
BANDSAWSforCOLD METALS, SMITHS’ HEARTHS, 
, &c.—See back cover next week. 1556 
Telegraphic Address: ‘‘ MASSEYS, OrgnsHaw.” 





Assoc. M.I.C.E., 
and M.I.M.E. 











Hatborn, Davey and © Co., 


For Mines, Water Bt ¢ MACHINERY 
‘or es, Water Supply, ion, 
; en Purposes. 
DAVEY’S aaa ENGINES AND 
HYDRAULIC PUMPS 
HYDRAULIC MACHINERY GENERALLY. 
CATALOGUES ON APPLICATION. 1728 
See Illustrated Advertisement, Dec. 18, page 8. 


HIGHEST AWARD, PARIS, 1878. 





(joldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


MANCHESTER. 1517 


john Fraser and Son. 
Boilers, Land and Marine. 


EVAPORATIVE CONDENSERS (Fraser’s: Patent). 
Total amount of water not greater than Bg with 
non-condensing engines. GAS PhANTS (Paisley’s 
i_o for gir, Gas Engines. Coal consumption 


per hour. ONLY ADDRESS :— 
Millwall Boiler Works, 2°" 


Adjoining North Greenwich Station, ‘a. EE’ 1641 


chram’s Air Com mpressors 
and ROCK-BORING MACHI 
RICHARD SCHRAM & CO., Cannon Street House, 
London, E.C. 
See Advertisement, page 18. 1059 


ifts.—Safety, Silence, -Hy- 











and GOODS. Lifts of all other types. SEND For ‘Lists. 


Archd. Smith & ‘Stevens, 
QUEEN’S ROAD, BATTERSEA. 1969 
Liverpool and Manchester: WARREN WILLIAMS, 
16, Commerce Chambers, 15, Lord St., Liverpool. 
40, KING STREET, COVENT GARDEN, W.O. 


homas Kell & Son, Litho- 


graphers, &., execute every nr tion of 
Lithography, Chromo- Lithography, Engraving and 
Printing ; Engineering, Architectural, and Pictorial 
Drawing in best manner. Paper Drawing, Photo-litho- 
graphy, &o.—40, King St., Covent Garden, W..C. Od 3462 


Gas and Qi B a a 


AND 
GAS PRODUCING PLANT FOR MOTIVE 
POWER, &c. 








Fielding & Platt, Ld., 


GLOUCESTER. 1365 


ormandy’s Patent 
CONDENSERS. See Advt., last week, p. 10. 


ormand’s:- Patenbtd 
FEED HEATERS. See Advt., last week, p. 10. 


[the Patent Corliss Engine 


and PATENT CORLISS GEAR ENGINE, with 
special improvements by DOUGLAS and GRANT, 
Dunnikier Foundry, Kirkcaldy, N.B. . These Engines 
are made Horizontal or Beam, Condensing, Non-Con- 
densing, and-Compound.. Also makers of Rice Mills 
and Paper Mills, and General Engineers. Machinery 
shipped or trucked direct from the premises. Od 3599 


Hall’s 
Refrigerating Machinery 
(PATENT). 











Ice-Making Machinery. 
See Advt., page 13. 


Over 760 Machines supplied, all manufactured 
entirely at our works. 
300 Machines fitted on board ship. 


215,000 tons of Meat, Fish, Dairy Produce, &., im- 
ported lly with our 








J..& E. Hall, Limited, 


23, St. Swrrum’s Lanz, E.C. ; 
and Darrrorp lron Woras, KENT. 
ACTED FOR. 


4, Gt. FO nie Street, E.C. 


1515 





_ Batteries. 
eyo CE 





See Advertisement, last week, page 71. 1869 


Drainage and 


DRAULIC, ‘“‘ RELIANCE,” for PASSENGERS , 
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ENGINEERING, 


[DeEc. 25, 1896. 








he Electrical and General 


ENGINEERING COLLEGE, Penywern House, 
2 and 4, Penywern Road, Earl’s Court, 8.W. 
PrincipaL—G. W. de TUNZELMANN, B.Sc., M.LE.E. 
Sentor Instructor—C. CAPITO, M.1.E.E., M.1.M.E. 

Extensive laboratories, dynamo-room, steam engine, 
engineering workshop, with machine tools, pattern 
shop, &c. a __ 1399 
Royal Indian Engineering 

COLLEGE, Coopers’ Hill, Staines. —The COURSE 
of STUDY is arranged to fit an engineer foremployment 
in Europe, India and the Colonies. About FORTY Stu- 
dents will be admitted in September, 1897. TheSecretary 
of State will offer them for competition TWELVE a 

intments as Assistant Engineers in the Public Wor! 
Depastenent, and THREE appointments as Assistant 
Superintendents in the Telegraph Department.—For 
particulars apply to the SECRETARY at the a. 
3 —FORTHCOMING EXAMINATION.— 
ASSISTANT EXAMINER in the Patent 
Office (21-25), 14th January, 1897. 

The date specified is the latest at which applications 
can be received. They must be made on Forms to be 
obtained, with particulars, from the SECRETARY, 
Civil Service Commission, London, 8.W. Mill 


(SivilServiceCommission, 
—FORTHCOMING EXAMINATION.— 

ASSISTANT EXAMINER in H.M. Office of 
Works, &c. (23-30), 14th January, 1897. 


Technical 
training and qualifications necessary. 

The date specified is the latest at which applications 
can be received. They must be made on Forms to be 
obtained, with particulars, from the SECRETARY, 
Civil Service Commission, London, 8.W. M12 


TENDERS. 
TENDER FOR 1897. 


The RELIANCE LUBRICATING OIL COMPANY 
hereby 


’ | \enderto Deliver,during 1897, 

their High-class NON-CORROSIVE LUBRI- 
CANTS which, through their superiority, have the 
largest sale in the world—viz., Engine, 113d. ; Cylinder, 
1ijd. ; Machinery, 11}d.; Light Machinery, 10}d.; 
Special Engine, 1s. 4d.; Special Cylinder, 1s. 4d. ; 
Dynamo, Is. 6d. ; Gas Engine, 1s. 6d. ; Burning Colza 
Qil, 1s. 9d. per gallon. Carriage paid; in 40-gallon 
barrels. 

First send for trial barrels on approval to the 
RELIANCE LUBRICATING OIL COMPANY, 19 and 
20, Water Lane, Tower Hill, London, E.C. M 136 

Telegrams, ‘‘Subastral, London.” A BC code used, 


BECKENHAM URBAN DISTRICT COUNCIL. 








ivilServiceCommission. 











TO CONTRACTORS. 


The Beckenham Urban District Council invite 


[tenders for the Supply of 


No. 70 CAST-IRON or STEEL SEWER 
VENTILATING COLUMNS, 14 ft. high, together with 
No. 25 EXTENSION PIECES, 7 ft. long. 

Lithographed Drawings, Bills of Quantities, Specifi- 
cations, and Forms of Tender may be obtained on 
application to Mr. Joun A. ANGELL, on or after 
December 14th, on deposit of £2. which will be re- 
turned on receipt of a bona side Tender. 

Tenders, duly sealed and endorsed ‘‘ Tender for 
Ventilating Columns,” to be sent to the undersigned 
not later than Four p.m. Monday, January 4th, 1897. 

The Council do net bind themselves to accept the 
lowest or any Tender. 

By Order, 
F. STEVENS, M 81 
a Clerk to the Council. 
BOROUGH OF KING’S LYNN. 
The CORPORATION invites 


T Yenders for the following, in 
connection with their new Water Works :— 

(a) For the CONSTRUCTION and FIXING of a 

Pair of PUMPING ENGINES, with Well, 
Pumps and Boilers complete, each capable of 
pumping a million gallons of water per day. 

(b) The SUPPLY and DELIVERY of about 2000 tons 

of CAST-IRON PIPES, 15 in. in diameter. 

A plan, showing the position and construction of 
the wells in which the pumps are fo be fixed, can be 
seen at the Office of the undersigned, from whom 
copies of the Specification and full particulars can be 
obtained on deposit of the sum of Five Pounds, which 
will be returned on receipt of a bona side Tender. 

Sealed Tenders, endorsed respectively ‘ Water 
Works Engines,” and ‘‘ Tender for Pipes,” must be 
delivered to the undersigned not later than vanuary 
16th, 1897. 

The Corporation does not bind itself to accept the 
lowest or any Tender. 

E. J. SILCOCK, C.E., 
: Water Works Engineer, 
Municipal Offices, King’s Lynn, 
a 9th December, 1896. 
EAST INDIAN RAILWAY. 


The East Indian Railway Company is prepared to 
receive 


[lenders for the Supply and 


DELIVERY of— 

Brass Boiler Tubes, 
. Laminated Bearing Springs, 
Steel Sheets and Plates, 
Wheels with Steel Axles, 
. Colliery Tubs, with Wheels, Axles, and Bearings, 
i. Steel Z-bar Rail Bearers, 
- Buffers, 
3. Volute and Spiral Springs, and 

9. Miscellaneous Tools and Stores, 

as per Specifications and Drawings to be seen at the 
Company’s Offices. 

Tenders are to be sent to the undersigned, marked 
‘Tender for Brass Boiler Tubes,” or as the case may 
be, not later than One o'clock p.m. on Wednesday, 
the 6th day of January proximo. 

The Company reserves to itself the right to divide 
the order, also to decline any Tender without assigning 
& reason, and does not bind itself to accept the lowest 
or any Tender. 

Fees are charged for the Specifications as under, 
viz. :—For Nos. 1 to 6, 21s. each, and for Nos. 7 to 9, 
10s. 6d. each, which cannot under any circumstances 


be return 
< A. P. DUNSTAN, Secretary. 
Nicholas Lane, London, E.C., 
17th December, 1896. M 138 


a1 om Oo te 


a 


ENGINES AND BOILERS. 





Persons wishing to 


[lender for the same, should 


send in their NAMES and ADDRESSES to the 
SECRETARY of the ARTIFICIAL SILK SPINNING 
CO., Lrp., 14, Queen Victoria Street, London, on or 
before the 31st December, 1896. - M162 


enders are Invited by a 


Mining Company at Barberton (two miles from 
Caledonian Station and about four miles from Barber- 
ton) fora 10-‘STAMP BATTERY, Stamps not less than 
1050 Ib., with ENGINE (large enough for Battery, 
Crusher and Concentrators), ORE BIN, STONE 
CRUSHER and BATTERY SHED. In complete 
working order. Provision must be made for increased 
stamping power being added when required. 

Address, BATTERY, care of J. W. VICKERS, 5, 
Nicholas Lane, E.C. 5 


CITY OF NORWICH. 
COAL SUPPLY. 


[lenders are Invited for the 


SUPPLY and DELIVERY at Trowse Sewage 
2 Station, Norwich, of 1500 TONS of STEAM 
COAL, 


Specifications and Forms of Tender may be obtained 
from Mr. Artuuk E. Couiins, Assoc. M. Inst. C.E., 
City Engineer. 

Tenders, on the Forms supplied, in sealed envelopes, 
endorsed ‘‘ Coals,” and ane to the Sewerage 
Committee, must be delivered at my Office not later 
than Tuesday, January 12th, 1897. 

The Corporation does not bind itself to accept the 


lowest or any Tender. 
GEO. B. KENNETT, 
Guildhall, Norwich, Town Clerk. 
14th December, 1896. M 147 


CORPORATION OF CALCUTTA. 
WATER WORKS DEPARTMENT. 





The Commissioners are prepared to receive 


enders for the Supply of 
about 2000 HYDRANTS and SURFACE 
COVERS, to be used in connection with the unfiltered 
water supply. This supply is drawn direct from the 
Hooghly, and forced into mains at a head not exceed- 
ing 140 ft. Outlet to be fitted with 24 brigade-thread. 
Sample hydrant and drawings must accompany 
Tender. 

Tenders, endorsed ‘Tender for Hydrants and 
Covers,” addressed, the Vice-Chairman, must 
delivered at the Municipal Office, by Noon, the 31st 
January, 1897. 

Sluice-valves hydrants are found to wear out rapidly 
owing to sand in the water, and the screw-down 
pattern is to be preferred. 

J. OWEN, 
Officiating Secretary to the Corporation. 

24th November, 1896. M 152 


MIDLAND RAILWAY. 
TO CONTRACTORS AND BUILDERS. 


The Directors of the Midland Railway Company 
are prepared to receive f 
enders for the following 
WORKS :— 

DERBY :—ADDITIONS to BONDED STORES. 

LEICESTER :—STABLING for 30 Horses, &c. 

LEEDS :—STABLING for 23 Horses, &c. 

WELLINGBORO’: — ADDITIONS TO ENGINE 

DRIVERS’ LODGINGS. 

Plans and Specifications may be seen, Quantities 
and Particulars obtained, on application to the 
Company's Architect, Cavendish House, Derby, or at 
the Engineer's Office, Derby Station, on and after | 
Wednesday, 23rd inst. 

Sealed Tenders to be forwarded by post to the 
Secretary of the Way and Works Committee, Midland 
Railway, Derby, not later than Nine a.m. on Friday, 
January Ist, 1897. 

The Directors do not bind themselves to accept the 
lowest or any Tender, nor to pay any expenses 


attending the same. 
JAMES WILLIAMS, 
Secretary. 


Derby, 21st December, 1896. M 155 


REDHEUGH BRIDGE COMPANY, 
NEWCASTLE-UPON-TYNE, 





The Directors are prepared to receive 


y I Yenders for the Construction 
of a New STEEL BRIDGE across the River 
Tyne at Newcastle-upon-Tyne. 

The Bridge is to consist of :— 

Two spans each of 248 ft. centres of bearings. 

Two spans each of 168 ft. do. do. 

Eleven spans each of from 27 ft. to 29 ft. centres 
of bearings, together with Cylinder Foundations, 
Steel-braced River Piers, Steel Gas and Water 
Mains, &., &. 

The work includes the removal of the existing 
bridge. 

Forms of Tender, Schedules of Quantities, Specifi- 
cation and Conditions of Contract may be obtained 
at the Offices of the Engineers, Messrs. J. Watt 
SanpEMAN & Moncrierr, 2, St. Nicholas Buildings, 
Newcastle-upon-Tyne, on payment of Five Pounds, 
which will be returned by the Company on the receipt 
of a bona side Tender. 

The Plans of the work can be seen at the Engineer's 
Office from Ten a.m. on Tuesday, 5th January next, 
until One p.m. on Saturday, 16th January. 

Sealed Tenders, marked on the cover ‘“‘ Tender for 
Redheugh Bridge,” to be delivered to the undersigned 
not later than Ten a.m. on Monday, the 8th February 
next. 

The Directors do not bind themselves to accept the 
lowest or any Tender, 

ROBERT SPENCE WATSON, 
Secretary to the Company. 
141, Pilgrim Street, Newcastle-upon-Tyne, 
16th December, 1896. M 128 








APPOINTMENTS OPEN, 


Works Manageris Required 

for a large marine engine works doing all 

classes of marine engines up to the | st size. A 
liberal salary will be given to a suitable man, and 
none but men of first-class capabilities need apply. 











Applicants should send age, full particulars of — 
ence, and copies of references. —Address, M 130, Offices 
of ENGINFERING. M 130 


The LONDON COUNTY COUNCIL is prepared to 


A pp receive 


lications for the Position 
of MANAGER of the Works Department of the 
Council. 

Candidates must have had a thorough experience in 
carrying out large works, and in the purchase of 
materials and plant. The appointment will be ter- 
minable by three month's notice on either side, and 
will be made upon the understanding that it is not 
necessarily a permanent one. The salary will be £1500 
a year, and will be subject to revision in the event of 
the Council deciding that a limit should be placed on 
the extent and character of the works to be executed 
by the Works Department. The officer will be required 
to give his whole time and energies to the service of 
the Council. 

Applications must be made on forms to be obtained 
by sending a stamped addressed foolscap envelope to 
the Clerk, London County Council, Spring Gardens, 
S.W. They should contain full particulars as to age, 
qualifications, and experience, and should be accom- 
panied by testimonials as to character and fitness for 
the office, with special reference to the qualifications 
above mentioned. 

The latest time for receiving applications is Ten 
o'clock a.m., on Thursday, 14th January, 1897. 

Any form of application which is not filled up, or 
which in any respect fails to comply with the terms 
of the advertisement, will not be laid before the 
Council. Personal canvassing is strictly prohibited. 

Owing to the shortness of time given in the previous 
advertisement, it has been considered desirable to 
extend to the above-mentioned date the time for 
receiving applications. 

C. J. STEWART, 
Spring Gardens, S.W., Clerk of the Council. 

22nd December, 1896. M 164 


LONDON COUNTY COUNCIL. 
WORKS DEPARTMENT. 


A pplications are Invited from 

Persons who have had a large experience in 
the carrying out of Engineering Works, especially 
sewers, outfalls, and river works, and in the organiza- 
tion and control of men. 

The person appointed will probably have certain 
works apportioned to him for supervision by the 
Manager, to whom he will be responsible for their 
proper execution and cost. 

Salary £250 per annum, 

Forms of application, which must be returned not 
later than Ten a.m., on 11th January, 1897, may be 
obtained by sending a stamped addressed foolscap 
envelope to the Clerk of the Council, Spring Gardens, 
8.W. 


* Personal canvassing is strictly prohibited. 
Cc. J. STEWART, 
Spring Gardens, S.W., Clerk of the Council. 


___ 23rd December, 1896. M11 
BENGAL-NAGPUR RAILWAY COMPANY, LimiTep. 
BOILERMAKER FOREMAN for LOCOMOTIVE 
WORKSHOPS. 


The Directors of the Bengal-Nagpur Railway Company 
are prepared to receive 


A Pplications (by letter only), 


from properly qualified men in strong health, 
between the ages of 25 and 30 years. for the 
APPOINTMENT of BOILERMAKER FOREMAN, in 
the Company’s Locomotive Shops in India. 

Applicants must be competent workmen, with a 
thorough knowledge of the construction and repair of 
locomotive boilers, obtained in the service of one of 
the leading railway companies, or in the shops of a 
first-class locomotive builder in this country. 

Terms: a three years’ engagement subject to good 
conduct and efficiency; the engagement may be 
further extended on satisfactory service. 

Second-class free passage out and back again to 
England at termination of service, unless forfeited by 
misconduct. Salary, 350 rupees per month. 

Compensation for low exchange will also be granted, 
subject, however, to revision from time to time 
should the Secretary of State so require. For the 
present it is given on the following terms :—To one- 

alf of the salary is added a sum (fixed quarterly by 
the Government of India), approximately sufficient to 
enable a servant to remit that half salary to England 
if he wished to do so, at 1s. 6d. per rupee. 

The applicant selected will be required to pass a 
medical examination by the Company’s Consulting 
Physician before appointment. 

Letters of application, with copies (not originals) of 
testimonials, accompanied by a certificate of fitness 
for residence in India, are to be addressed to the 
undersigned not later than Tuesday, the 12th day of 
January, 1897. By Order of the Board, 

ROBERT MILLER, Managing Director. 

132, Gresham House, Old Broad Street, 

London, E.C., 23rd December, 1896. M 172 


CITY OF MANCHESTER FIRE BRIGADE. 
STEAM ENGINEER. 


The WATCH COMMITTEE of the City of Manchester 
require the 


Services of a Steam Engineer, 

at a salary of £200 per annum, with uniform, 
house, coal and gasfree. As he will rank as the second 
officer, he must be of good address, have had ex- 
periences in the management of men, especially in 
emergencies, have served in the mercantile marine, 
and must hold a first-class Board of Trade Certificate 
of competency. He must be of robust health and his 
age must not exceed 28 years. 

Applications, stating age, whether married or single, 
enclosing not more than four copies of recent testi- 
monials, accompanied by Board of Trade Certificate, 
and photograph signed by the candidate, to be sent 
sealed and addressed to the ‘‘Chairman of the Fire 
Brigade Sub-Committee, Chief Fire Station, Man- 
chester,” endorsed ‘‘ Steam Engineer,” on or before 
Wednesday, 6th January, 1897. 

Canvassing members or officials of the Council, 
directly or indirectly, will disqualify the candidate. 

WM. HENRY TALBOT, 
Town Clerk. 


Town Hall, Manchester, 
M 146 
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orks Managerand Foreman 
WANTED, for a large galvanized sheet iron 

works in the Midlands ; must have thorough knowledge 
of the above or kindred manufacture, and experience 
in management of workmen ; good salary and house.— 
Apply, BOX 53, Munpy’s Advertising Offices, Bir- 
mingham. M 150 


Wizted, for Large Marine 


Engine Works in Belfast, two or three first- 
class DRAUGHTSMEN, capable of carrying out 
complete marine engine drawings in every detail.— 
State age, experience, salary expected, and when 
disengaged, to M 103, Offices of ENGINEERING. M 103 








HULL CORPORATION. 





The Corporation require the 


wervices of a Second Civil 
ENGINEERING ASSISTANT, at £130 per 
annum, in the Borough Engineer's Office. Candidates 
must be good draughtsmen, and due consideration 
will be given to mechanical knowledge. 

Applications, stating age, experience, and qualifi- 
cations, and accompanied by copies only of testimonials 
(which will not be returned) are to be addressed to 
the undersigned, and delivered on or before Thursday 
the 31st December, 1896 (not the 28th December, as 
previously advertised 


A. E WHITE, Bore h 
. E. Ww . Borough Engineer. 
Town Hall, Hull, ee 
22nd December, 1896. M 167 
A Chief Draughtsman is 
REQUIRED for a large marine engine works 
doing all classes of marine engines up to the largest 
size. A liberal salary will be given to a suitable man, 
and none but men of first-class capabilities need 
apply. Applicants should send age, full particulars of 


experience, and copies of references.—Address, M 129, 
Offices of ENGINEERING. M 129 


W anted, an Experienced 
DRAUGHTSMAN, with a special knowledge 

of heavy gearing and general hinery, compet 

to make his own calculations and estimates.—Ad- 

dress, stating age, salary, and qualifications, M 153, 

Offices of ENGINEERING. M153 


Waited, a Good Experienced 


DRAUGHTSMAN.—Apply, with full parti- 
¥ Bhos. 














culars and salary required, to CROSSLE 
Lrp., Openshaw, Manchester. 


ih Mi Pei | ee. ET 

-) Unior Draughtsman Wanted, 
in engineer’s office, at Westminster.—Apply, by 
letter only, to C. A. W. POWNALL, 53, Victoria 
Street, S.W., stating salary required, age, and ex- 
perience. M 145 


W anted, Assistant Engineer, 

thoroughly well up in main sewerage works, 
~—Apply, stating age, experience, terms, together with 
references, to JOHNSON BROTHERS, Contractors, 
Hereford. M 144 
Piece-work Clerk.—A Firm 
of Machine Tool Makers REQUIRE the 
SERVICES of a thoroughly competent MAN, witha 
modern shop experience, capable of fixing prices for 
all classes of their work. —Address, in confidence, 
with full details, M 165, Offices of ENGINEERING. M 165 


Jroreman Engineer.— Wanted, 
by a London firm, a FOREMAN over fitters and 
turners, who has been accustomed to first-class work. 
Applicants must give references, state experience, age 
and salary expected. Must be non-society.—Address, 
M151, Offices of ENGINEERING. 


Tanted, Contractors’ Fore- 


MEN (Two), for heavy waterside jobs, sewers, 
foundations, &c.; inust be used tocoffer dam and similar 
works.—Address, M 163, Offices of ENGINEERING. M163 


()undle School.—Wanted, for 


next term, a SKILLED WORKMAN as work- 
shop instructor ; one who can take charge of a steam 
engine and small dynamo plant essential. Toa suitable 
man good wages will be paid.—Apply to the HEAD 
MASTER, Oundle School, Northamptonshire. M 123 





























W anted, Two Iron Turners 

and Two IMPROVERS, used to heavy 
work; references required.—FIELDING & PLATT, 
Gloucester. M175 
Hypgineering Pupil.— Vacancy 


with Firm (Government Contractors) manu- 





facturing latest t of machinery, oil and gas 
engines, &.; moderate premium.—Address, E 752, 
ices of ENGINEERING. E 752 








SITUATIONS WANTED. 
Bruxelles Exhibition, 1897.— 


Advertisers, with first-class connection in the 
British Hardware trade, calling regularly upon Iron- 
mongers, Plumbers, Engineers and Architects through- 
out Belgium and Holland, are prepared to Represent 
British Manufactures at forthcoming Bruxelles Exhi- 
bition.—Address, L 836, Offices of ENGINEERING. L 836 

ngineer (31) Desires a Post 

as assistant manager, superintendent, draughts- 

man, foreman, or any position of trust ; experience In 
loco., agricultural, and general work ; control of men; 
some years assistant manager; Ireland preferred.— 


Address, J. A. HARGRAVE, Kingstown, Dublin. 


Sam uelson & Co., Limited, 
Banbury, can highly RECOMMEND FOREMAN 
over carpenters and joiners; experienced an 

energetic ; good knowledge of English and foreign 
timber and conversion of same (age 33). Fullest refer- 
ence as to ability and other qualifications to Samuelson 
and Co., Ltd.—Apply to J. C. JAMIE, 9, West Street, 
Banbury, Oxon. M 149 














PARTNERSHIPS. 


artnerships.—Gentlemen 
ractical engineers) desirous of entering esta- 








blished Engineering concerns, ane Sant Sree 
i i i Y ve nu bona 
nicate with the undersigned, who eae 


establishments open to admit such. 
= given and required. _-WHEATLEY KIRK, =: 
and GOULTY, 49, Queen Victoria Street, London, E.C.; 
and Albert Square, Manchester. —_$——; 
[gineering Firms of Good 
REPUTE, open to admit partners or renee 
of selling outright, are requested to communicate . 
the undersigned, who have numbers of clients CRY 
for such._WHEATLEY KIRK, PRICE & nag a 
49, Queen Victoria Street, London, E.C. ; and aii 
Square, Manchester. : pe 
W heatley Kirk, Price | = 4 
GOULTY (Established 1850), MEC’ 
and ELECTRICAL VALUERS AUCTIONEERS and 
ARBITRATORS, Albert Chambers, Albert Sa., Mae 
chester ; and 49, Queen Victoria Street, London, E.C. 


Te hic Addresses : 
Manchester Office, Teseazon. London Office, INDICES. 
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MESSRS. LONGMANS & CO’S 


SCIENTIFIC. BOOKS. 


With 94 Figures in the Text. 8vo, 12s. net. 


THE MAGNETIC CIRCUIT IN THEORY AND PRACTICE. 


By Dr. H. DUBOIS, Privatdocent in the University of Berlin. Translated by Dr. ATKINSON, formerly 
Professor of Experimental Science in the Staff College, Sandhurst. 

“Dr. Dubois writes with the fullest knowledge of his mike both in its mathematical and its experimental aspect.. The 
treatment is conspicuously thorough and exact. . e book is not one for beginners in magnetism ; it is a critical and 
philosophical study of a large part of magnetic theory, and of atACse RIOR OF methods in magnetic investigation.” —"*ELECTRICIAN. 





With 381 Illustrations. Crown 8vo, 7s. 6d. 


ELEMENTARY TREATISE ON ELECTRICITY & MAGNETISM. 


Founded on Jovusert’s ‘‘Traité Elémentaire d’Electricité.” 
By G. C. FOSTER, F.R.S., Quain Professor of Physics in University College, London ; and ° 
E. ATKINSON, Ph. D:, formerly Professor of Experimental Science in the Staff College. 
‘ For the student of Electricity who starts with a sound mathematical training we cannot recommend a better work than this.” 
—"F FARADAY HOUSE JOURNAL.” 


‘This work has been recast so as to bring it thoroughly into accordance with the later v fews of electrical pneey and there can 
be no question of the entire success with which the English authors have performed their task.” —‘“ NATURE 





With 207 Illustrations. S8vo, 10s. 6d. 


APRACTIGAL TREATISE ON THE ‘OTTO’ GYCLE GAS ENGINE 


By WILLIAM NORRIS, M.I. Mech. E. 


“ This volume is full of detailed information, aud it should be of great assistance to those who desire to thoroughly understand 
the Otto cycle engines.’—'* ENGLISH MECHANIC.’ 

“The book is full of valuable information, tables, and well-executed illustrations, and any engineer who fally masters its 
contents may claim to be an authority on gas engines.‘ ELECTRICITY." 


Sixth Edition, Revised, and Enlarged. With 228 Illustrations and Diagrams. 8vo, 15s. 


THE GAS AND OIL ENGINE. 


By DUGALD CLERK, Associate Member of the Institution of Civil Engineers, Fellow of the Chemical 
Society, Member of the Royal Institution, Fellow of the Institute of Patent Agents. 


“The work is a standard text-book, and this new edition will be welcomed.”"—"*‘ ENGLISH MECHANIC.” 
“Literature upon the gas and oil engine is more plentiful than when Mr. Dugald Clerk gave us his first edition ten years ago, 
but it is not too much to say that Dugald Clerk on ‘ The Gas and Oil Engine’ is still the best work on the subject."-—"' SCIENCE 


AND ART OF MINING. 





Just Published. Crown 8vo, price 15s. 


BICYCLES AND TRICYCLES. 


AN ELEMENTARY TREATISE ON THEIR DESIGN AND CONSTRUCTION, With EXAMPLES and TABLES. 
By ARCHIBALD SHARP, B.Sc., 


Whitworth Scholar, Associate Member of the Institution of Civil Engineers, Mitglied des Vereins Deutscher 
Ingenieure, Instructor in Engineering Design at the Central Technical College, South Kensington. 


With 565 Diagrams and Illustrations. 





RIVINGTON’S COURSE OF BUILDING CONSTRUCTION. 


NOTES ON BUILDING CONSTRUCTION. 


Arranged to meet the Requirements of the Syllabus of the Science and Art Department of the Committee 
of Council on Education, South Kensington. Medium 8vo. 

Part I.—FIRST STAGE, or ELEMENTARY COURSE. With Woodcuts. 10s. 6d. 

Part II.—COMMENCEMENT OF SECOND STAGE, or ADVANCED COURSE. With 479 Woodcuts. 

Part III.—MATERIALS. Advanced Course, and Course for Honours. With 188 Woodcuts. 21s. 

Part IV.—CALCULATIONS FOR BUILDING STRUCTURES. With 597 Woodcuts. 15s. 


552 


10s. 6d. 





WATTS? DICTIONARY OF CHEMISTRY. 


Revised and entirely Re-written by M. M. PATTISON MUIR, M.A., Fellow and Prelector in Chemistry, of 
Gonville and Caius College, Cambridge ; and 
H. FOSTER MORLEY, M.A., D.Sc., Fellow of University College, London, and Lecturer on Physics and 
Chemistry at Charing Cross "Hospital Medical Sehool. Assisted by Eminent Contributors. 
CoMPLETE IN FouR VOLUMEs. 
Vol. I. (A—Ch) pp. 772, 8vo, £2 2s. Vol. Il. (Ch—In) pp. 772, 8vo, £2 2s. Vol. III. (In—Ph) pp. 868, 8vo, 
£2103. Vol. IV. (Ph—Z) With Addenda containing the most important results in Descriptive Inorgani ic 
Chemistry to the Autumn of 1894, pp. 934, 8vo, £3 3s. 





ALSO NOW READY. 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., D.Sc., F.R.S., 
Professor of Chemistry in the Royal College of Science, London. Assisted by Eminent Contributors. 


CoMPLETE IN THREE VOLUMES. 
Vol. I. (A—DY) 236 Illustrations, pp. 724, 8vo, £2 2s. Vol. II. (E—NU) 240 Illustrations, pp. 722, 8vo, £2 2s. 
Vol. III. (O—Z) 352 Illustrations, pp. 1066, 8vo, £3 3s. 
A G.S. NEWTH, F.I.C., F.C.S., Demonstrator in the Royal College of Science, London; Assistant Examiner 


TEXT-BOOK OF INORGANIC CHEMISTRY. 
in Chemistry, Science and ‘Art Department. New Edition. With 146 Illustrations. Crown 8vo, 6s 


K\LECTRICAL ENGINEERING FOR ELECTRIC 


LIGHT ARTISANS and STUDENTS. (Embracing those branches prescribed in the Syllabus issued 
by the City and Guilds Technical Institute.) By W. SLINGO and A. BROOKER. Revised and Enlarged 
Edition. With 346 Illustrations. Crown 8vo, 12s. 


N THE SENSATIONS OF TONE AS A PHYSIO- 


LOGICAL BASIS FOR THE THEORY OF MUSIC. By HERMAN L. F. HELMHOLTZ, M.D. Third 
i’ Edition. Translated and specially adapted to the use of Musical Students, by ALEXANDER J. Euuis, 
FR. 8. With 68 Figures engraved on Wood, and 42 Passages in Musical Notes. Royal 8vo, 28s. 














WORKS BY PROFESSOR GANOT. TRANSLATED AND EDITED BY 
E. ATKINSON, Pu.D., F.C.S. 


KLEMENTARY TREATISE ON PHYSICS, Experi- 


MENTAL and APPLIED. With Nine Coloured Plates and 1028 Woodcuts. Crown 8v 0, 15s. 
N 


ATURAL PHILOSOPHY FOR GENERAL 
expressed in the language of daily life. 


READERS AND YOUNG PERSONS: a course of Physics divested of Mathematical Formule, 
Cr With Seven Plates, 624 Woodcuts, and an Appendix of Questions. 
‘own 8vo, 7s. 6d. 


LONGMANS, GREEN AND CO. 


LONDON, NEW YORK AND BOMBAY. 


M 143 





Crown 4to. 750 pages. Handsomely bound in cloth. Price 40s. Weight 4b, 9 oz. 


THE ENGINEERING TELEGRAPH CODE. 


By A. H. BLACKBURN, MLI. Mech. E., & 


JAMES STEVENS, M.E., M.I. Mech. E. 


hants in all parts of the world. Used by four Governments. 





Hundreds in use by the largest engineering firms, t and 


** It is the most complete work of its kind ever issued.”—The Engineer, Sept. 9th, 1892. 


J. STEVENS, 9, FENCHURCH AVENUE, LONDON, B.C. 


1989 


ie 











xtra Capital.—Established 


ene 

E firms requiring Extra Capital can obtain same by 

getting their own Acc — Address, 
CAPITAL, c/o Pratr’s, 57, Market Street, oor 


“| A dditional Working Capital. 


—A Manchester Firm can introduce same into 
a manufacturing or mercantile concern of good repute 











at bank rate ; a only.—Address, in confidence, 
C101, care of Emmisons’ Advertising Offices, Man- 
chester. L 830 
sna nace 





WANTED, &c. 





TO FOREIGN STEAMSHIP BUILDERS, ENGI- 
NEERS, LIGHTHOUSE AUTHORITIES & OTHERS. 


Gydney Smith & Sons, Basford 


Brass Works, Nottingham, are PREPARED to 
ARRANGE TERMS with a respectable firm in Canada 
for the MANUFACTURE and SALE of their Patent 
Sirens, which is protected by Letters Patent for that 
Colony, and also CONSIDER APPLICATIONS with 
the view of making their Patent Sirens on Royalty 
from well known firms in nce, Belgium, Germany 
and Italy. Exceptional references and testimonials 
eo as to their superiority and merit.—Address, 

466, Offices of ENGINEERING. K 4 


(jentleman, with Good Con- 


nections and highest references, of 12 years’ 
engineering and office experience in large works 
making permanent way material, is nesta | for India 
in January, and WISHES to HEAR from Firms who 
may desire representation in Bombay or Madras 
Presidencies.—Address, M 168, Offices of ENGINEERING. 


M 168 





Te Colliery Requisite Manu- 
FACTURERS. — AGENTS WANTED, whose 
representatives call on colliery managers, to push a 
speciality which already has a considerable sale.— 
Apply, G.P.O., Box 105, ‘Birmingham. 2 ae 
Sydney Engineering Exhi- 
BITION, 1897.—A High-class Firm of Engineers 

in Sydney are WILLING to TAKE CHARGE of 
EXHIBITS, &c.—Address, ENGINEERS, at Horn- 
CASTLE’S, 61, Cheapside, E.C. M 159 


A Consulting Mechanical 


Engineer, with experience in locomotive work 
in the North of England, is prepared to TAKE UP the 
DESIGNING or INSPECTION of Mechanical Work 
for Colonial and Foreign Railways.—Address, L 858, 
Offices of ENGINRERING. L 858 


anted, Five-stamp Gold 

MILL, complete with Amalgamation Plates. 

—Apply, 0., care of Hoover & Barty, Advertising 
Contractors, 16, Walbrook, E. G. M 166 


anted, Immediately, 
MACHINES, to saw, drill, and rumble 
cycle chain blocks. —Address, M 156, Offices of ENal- 
NEERING. M 156 


=~ 
anted, Fly-wheel, about 

10 ft., and about 12 in. face, 7 in. hole, for 

belt driving ; Lancashire or Cornish BOILER about 
30 N.HP., for 70 lb. steam.—Address, M 169, Offices 
of ENGINEERING. M 169 


anted, to Purchase, Second- 

and STEAM PLOUGHS, STEAM PLOUGH 
IMPLEMENTS. and STEAM ROAD ROLLERS.— 
Address, H 27,329, care of Mr. F. Augar, 11, Clement’s 
M4 


Lane, London, E.C. 
anted, a Good Second- 


hand STEAM DERRICK CRANE, with long 
jib, chain, &c., in good working order, to lift 14 to 
2 tons.—Give full Gatleaione, and lowest price in 
London, and state where it can be seen, to 
TREASURE & SON, Cottenham Road, Holloway, 
London, N. M 160 























PUBLICATIONS. 


leanings from Patent Laws 
OF ALL COUNTRIES. 
By W. LLOYD WISE, F.R.G.S., Assoc. Inst. O.E. 
of Lincoin’s Inn Fields 
Fellow of the Chartered Institute of Patent Saam. 
The first portion (now ready, price Two Shillings) 
contains Information as to the Patent Laws, Practice, 
Area, Population, Productions, &., of 22 Countries. 
“This work gives a great deal of * information likely 
to be useful to inventors and owners of patents in a 
small compass.”—The Times. 974) 
Lonpon : CASSELL & CO., Lrp., Ludgate Hill. 


INDICATOR DIAGRAM RECORD 
BOOK. 


By JOSEPH WRIGHT, M.I.M.E. 


Edited and Published by 
HOWARD T. WRIGHT, A.M.I.M.E., 16, Great George 


Street, Westminster. 
APr 

















Price 15s, Post FREE. 1890 
? 
leby’s Handbook of 
MACHINERY.—Section 1, Prime Movers. 
Section 2 (nearly ready), Hoisting Machinery. Section 
4, Machine Tools. Section 6, Mining, Colonial, &., 
Machinery. Cloth, 3s. 6d. each, 1 
__ E&FN. SPON, 125, Strand, London, W.C. 


Books on Steam and Marine 


ENGINES. See. Chronicle of Books on Steam 
Navigation and Navy. Sixpence, 
BAKER, Bookseller, Birmingham. 





post free.— 
2050 





een 


SS SAGER SASS 
atents for Inventions 
AND HOW TO PROCURE THEM.” 
By G. G. M. HARDINGHAM, Mem. Inst. M.E. Assoc. 
Mem. Inst, C.E., Fel. Chart. Inst. Patent Agents. 








London: CROSBY LOCKWOOD & SON. 
Cloth, price 1s. 6d. post free. 1175 

FOR SALE. 
Fer Sale, Seven Light 
PASSENGER TANK ENGINES, —For particu- 
lars and prices, apply to SECRETARY, Fcryess 
Raitway Co., Barrow-in-Furness. M 148 





FF, Sale, One New Cornish 


BOILER, Fe ft. by 5 ft.; one 14 ft. by 4 ft., also 


several VERTICA BOILERS of various sizes ; h- 
class LANCASHIRE BOILERS in progress, rogress, made b 
the most modern plant in the kingdom. firma’ 


SON & CO., Lrp., Leeds. meena: Se Se 


Ker Sale, on Hire = 


MACHINERY of — erp supplied on 
deferred payments ~" for new and second-hand ; 
write for circular ; t stock, including Lathes 
(all sizes), Drilling: Mact Med hin ines, Saw Benches, &c., &. 
ROWLAND G & O0., 12, Gt. St. Thomas 
Apostle, London, EO 1142 


Fer s Sale :— 
Second-hand 12 in. Gwynne’s Patent 


CENTRIFUGAL PUMP, with double engines attached, 
and foot-valve complete. One Second-hand 15-ton 
HAND DERRICK (NE, 46 ft. jib. complete. One 
large Loco-type MULTITUBU: BOILER, with all 
— oa All in thorough order. 
BUTTERS BROTHERS & COQ., 
20, WATERLOO | GEREEE, GLaseow. 


See Illustrated Advertisement, page 26. 


100) MachineTools,comprising, 
Lathes, Drills, Planers, Shapers, Engines, 
Steam Hammers, &., now ready.— For list apply, 
KEIGHLEY ENGINEERING CO., Keighley. 609 


(Coal Wagons, Taff Vale Type. 


—150 FOR SALE, with end door and spring 
buffers at one end; £12 each.__MIDLAND WAGON 
CO., Birmingham. M 103 


ITVo be be Bold (or the Licenses 


The ENGLISH. pl AMERICAN PATENTS of an 
AUTOMATIC CORN-WEIGHING SCALE. 
Introduced successfully in Germany, and at least 

equal to the well-known Chronos System. 

Further a FILLING and WEIGHING MACHINE, 
for the prompt and accurate filling of small packages 
(3 Ib. to 10 Ib.). 

For further particulars address, D. O. 555, care of 
Rupotr Moss, Frankfort-on-Maine, — M 161 


[London Stock. 


ee 
ENGLISH 
12 in. by 16 ft. Box-end Gap- es Complete Screw- 
cutting LATHE. 
Sin. by ay Gap- -bed Complete Screw-cutting LATHE. 
Zin. by 7 ft. 
44 ft. arm Box- bed RADIAL DRILL, with Universal 
Arm 


24 and 30 in. Back-gear Pillar DRILLING MACHINES. 

18 and 24 in. Ungeared 

SHAPING MAC wal. 123 in. stroke, one Table. 

PLANING MACHIN ES. 

MILLING MACHINE, Ungeared, with Self-acting 
Feed and Automatic Stop. 

BRASS-FINISHING MACHINES, 

SAW BENCHES, for Foot and Power. 


AMERICAN. 
1} Cincinnati Universal MILLING MACHINE. 
74 in, by 6 ft. Putnam ENGINE LATHES. 
74 in. by 6 ft. Lodge & oan 
7 in. by 6 ft. erhe” LATHE, 18in. Hollow Mandril. 
MONITOR LATHE Friction Geared, with Power 
Feed, Double Cut- off, 1} in. Hollow Mandril. 
MONITOR LATHE, Ungeared, 2}-in. Mandril. 
20 to 24 in. Geared and Ungeared DRILLING 
MACHINES. 
Sensitive DRILLING MACHINES, 1, 2, or 3 spindles. 
CHUCKS of all kinds, 


In Stock at 1825 


Pte & Co.’s Show Rooms, 


145, 147, 149, St. John St., Clerkenwell, London, E.C, 
Telephone 6626. Telegrams: ‘‘ Pfeil, London.” 


Ke Sale :— 


Very Powerful Radial DRILLING MACHINE, 
11 ft. arm, rises and falls 12 ft. Nearly new. 
Heavy PLATE-SHEARING MACHINE, to shear 8 ft. 





1635 











Machine 





by 1} in. 

3-ton Double Standard Double- at HAMMER. 

Self - contained Double - ended EARS, Engine 
attached. [Engine. 


Pair of Self-contained ROCKING SHEARS, with 
Three 3-ton Steam Loco. DERRICKING CRANES. 
14-HP. Condensing and Pumping ENGINE, 24 in. strk. 
8-HP. VERTICAL ENGINE, with Boiler, by Marshall. 
VERTICAL BOILER, by Cochrane, 14 ft. by 6 ft. 
15-in. Geared SLOTTING MACHINE, by Berry & Sons. 
18-in. Horizontal ENGINE, 3¢-in. stroke. 
15-in. Horizontal ENGINE, 48-in. stroke. 
Stone Breakers, Portable Engines, Steam Winches. 
Vertical and Hori. Engines. Mortar Mills, &., &c. 
ery let out on hire. Catalogue on ‘application. 
a t Stock invited. 
THOS. W. WARD, 1691 
Atsion Works, SAVILE STREET, SHEFFIELD. 
Telegraphic Address: ‘‘ Forward, Sheffield.” 


For Continuation of Small 
Advertisements see Pages 4 
and 72. 
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SHEETS 
TUBES 
RODS 


G8.69.70&7I 
CHISWELL S*LONDONES 





ISAAC STOREY & SONS, 


Engineers, Iron and Brass Founders, 
Coppersmiths, 


KNOTT MILL, MANCHESTER. 


See large Advertisement next week. 1530 


THOMAS SHANKS & CO.) — 


UNION IRON WORKS, 
JOHNSTONH, near GLASGOW, 


— SOLE MAKERS OF — 


BARROW’S PATENT 


SCREWING AND TURNING MACHINES, 


NINE SIZES— 
1} in., 2 in., 2} in., 8 in., 84 in., 4 in., 6 im., 6 in. & 7 in. 


BOLT SCREWERS ONLY, 1 in., 1} in. & 9} in. 
POR OTHER MACHINES, SEE ILLUSTRATED ADVT., FIRST 
ward Hayes, 


IS8UB IN BAOH MONTH. 1780 
E Works: Sroxy ra Aa WOLVERTON. 


STEAM ee = "LAUNOHES in PROGRESS. 








a La tg by 11 in. 
ke, single and double. 


y “double only: 
Engines (10 in. by 1¢ in. 
Loxpon Orrica—12, Gruar Sr. HEans. EO. 


CONDENSERS 
| ce © Our Specialty, 


{He y 





et BIECTOR 


AND 


~ BYAPORATIVE 
THPES. 


7. VACUUM, 25 to 27 inches. 

















APPLICAELB WHERE Warr w Scancn. 

A hi Evaporative Condensers guaranteed to 
Y ess water altogether than 
-condensing engine, 








EDWARD & CO., 
8, Queen Victoria St., LONDON, B.C, °°. 


DELTA METAL. 


Tough as Wrought Iron, Stronger than Steel, No Corrosion. Colour of Gold, 
CASTINGS, FORGINGS, STAMPINGS, ROLLED BARS, ANGLES, TEES, SHEETS, WIRE, TUBES, &. 
THE DELTA METAL CO,, Ltd. 1496 


Works: 29, Pomeroy Street, London, 8.E. City Office: 110, Cannon Street, E.C. 


THOMAS BRADFORD & Co. 


NDRY. 
F arn ley Iron wasn tee. & BATH 


“Best Yorkshire” 

ta ENGINEERS, 

Leeds Crescent Iron Works, MANCHESTER. 
1638 140/3, High Holborn, LONDON.: ss 


MUSGRAVE BROS. 


CROWN POINT FOUNDRY. LEEDS. 
ARE MANUFACTURERS OF THE LATEST AND MOST IMPROVED 


HYDRAULIC PUMPS, 
ACCUMULATORS. 


! a ae PRESSES, VALVES 
- ,&C 











The Farnley Iron Co., Ld. 




















THE 


UNITED ASBESTOS 


COMPANY, 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.C. 
Pioneers of the Asbestos Trade. 


COCHRAN & Co., 


BIR EN HEAD. 
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PATENT VERTICAL 
MULTITUBULAR BOILERS 
$S81490Ud YO NOOL8 NI 8IZIS T1¥ 

‘AMZAIIAG ALVIGHWWI YO AdVaY 


STOCK LISTS AND PRICE LISTS ON APPLICATION. 





PATENT AGENTS. 





PATENTS. 
Allison Bros., Patent 


ents 
i, Chance AND MEOHANIOAL om hs 
n, W.0. B 
ont Femign Potcate obtain 


ed. 
ae. ag Re le Marks — 


atents.—_E. P. Alexander 


and SON, Beilsines Onaeny Lae eee 
19, Southampton Buildings, Chancery W. 











All busi: to British and Foreign Patente, 
Designs and Trade transacted on moderate 
terms. Pam —_ and general 7 ice gratis. 

e 
FRTARLISHED EIGHTEEN YSARS. 
B rewer and Son, 
CHARTERED PATENT AGENTS. Esr. 1: 1944. 
838, CHANOERY LANE, Losers 
4nd 20, East PARADE, 1518 
Patents, Designs and Trade- 
MARKS, in all ee at moderate charges. 
PROVISIONAL PROTECTION FROM £38 3s. OOM. 
PATENT FOR FOUR YEARS FROM = = 
A v Ohare of 187 mechanical motions, i i 
Circular of information gratis.—HARRIS & MILLS, 
Patent Agente, Est. 1866, 23, Southampton Buildings, 
Chancery Lane, London, "W.O. Telephone 2820. 1965 
P Jensen, Chartered Patent 
e AGENT, M. Inst. M.E., twent; woe yearg’ 
or erg in securing British, Colonial and Foreign 





tents, Trade Marks and Designs. Full 
4 a plication. —Office for 5 7 JENS. F 
77, Chancery Lane, London, W. 1961 


Telegram Address, ‘‘ ogee London.” Telephone 


Phillips and “Leig h (Henry 


HAaRIneTon Leten, Assoc. M.I. 5 E., Fel. In. P.A.), 

~) ag ee Buildings, ee 2 ane, London, 
Inventi 

Pate Marks and Designs in all rd 184 


atents.—G. F. Redfern&Co., 
General Patent Office, 4, Seuth Street, Finsbury, 
London, (E8tablished 1830.)' British, Foreign and 
eae. Desi eMac Ms wp Ee. otane 
es. if le Mar’ istered at home 
and abroad. Circular ——, Telephone | No. 691. 
Telegraphic Address : vention, London.” 1838 


Patent Office, Glasgow.—W 


R. M. THOMSON & CO., 96, Buchanan Street. 
The INVENTOR’s GuIDE, a complete Handbook on 
Patents, Designs, ie Marks, may F 
gratis. ak 


atents.— Messrs. Vau 


and SON, British, ate | _ Colo: _ 
Agents, 57, Chancery ‘Lane, e, transact every 
description ‘ot business = Site Letters Patent 
for Inventions. ‘ A Guide to Iuventors” free "0d ot 
Established 1853, 


TIME CHECKERS, 


Extensively used used in 
WORKS, OFFICES, & WAREHOUSES 


For ne the time worked 
by Employés. 


WHEEL, GEAR, & RACK CUTTING 
Milling Outters ofall desorptions 


INDICATING, COUNTING, AND 
CLOCK WO ORK MECHANISM 
AS PRCIALITY. 























ital Work for Inventors cel: 
Patent Business transacted by 


W. 4. LLEWELLIN, C.E. 1:20 
Llewellin Machine Co., Bristol. 


AMERICAN WHITE OAK 


WAGON SCANTLINGS 
OF SUPERIOR QUALITY, 
Shipped direct to destination from our 
Branch Establishment in America. 


ORDERS NOW BEING BOOKED for DELIVERY DURING 
THE SPRING AND SUMMER OF 1897. 


Quotations Submitted on Application. 


JAMES KENNEDY & CO. 


TIMBER MERCHANTS, 


Head Office, 69, Buchanan Street, Glasgow. 


Branches—180, Regent Road, rv gee and = 
Wayne, Ind., US 








iNTERNAL CORROSION 
in STEAM BOILERS, 








HANOVER Germany. 
ENGRAVER’ s ‘ON WOOD 


So Er 





High-Pressure & Compound Surface Condensing Engines 


Od 4881 


ALWAYS IN STOCK OR PROGRESS. 
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rd, J ites ae” Se 
Alexander, BP. ee 


‘Aluminium Supply Co. :. 49 
‘Anderton, A.,.&Sons . 67 
‘Anti- Attrition Metal Oo., La. ae 


4 


a 


. Sint (Bell’ - 
0. 
ss ie” Ltd. (United) 
Ashbury way 





Binney & Son 
Birmingham Battery “and 


Dewhurst, 
| Dick, Kerr & Co., Ltd. 


me, 
Booth, Geo., ‘& Co. 
Bow. McLachian & Co. 
Boyle, R., &Son, Ltd. .. 
Bradford, John, & Sons .. 





I erhood, P. 
Brotherton’s Tube o., “Ltd. 
Oo., Litd.. . 
Brown, W. 8., Jun., & Co. 
Buck & Hickman ll 
Bullivant & Co., itd. ° 


& 72 
30 





"From time to time asce Supplements are issued, containing a Olassified Directory of the Current Advertisements in ENGINEERING, together with a List of the Telegraphio-Addresses and’ Key to the same. 


This Directory and List, with Telephone Numbers, are also published in a separate book form for handy reference, which may be had 7 from the Publisher, 
IN DiI= TO pees ay ~ ny “ammlamnad ict amma ince Yom 


apie Brick, Lime ona” 
ent Co., Ltd. .. 
Bros. & 


Cc 
Chipperfield, R. . 
Gharehill, Cc. & &o., Ud. . 
Clay | ° 
Clyde Rivet’ Works Co. 


oo ee 


~> 
Cochrane, John § 
Coil Clutch & Pulley Cou, 1a. 


e, D., & Sons, Li 
Cook, R. J., & Hammond’ 


Cradock, G., & 
Craig, A. F., & Co., Ltd. .. 
Craig & Don: mald . 
Crosbie, ‘Adolphe, Ltd. ee 
rong. ry Gage & Valve 
Crossley 3 bros., , Ltd. 
Cundall, R., & Sons, Lita. 
Daix, V... 
Darlington ‘Wagon 
Engineering Oo., Ltd. 
Davey, Paxman & Co. 


“and 


Denison, S., & Son 
Dennystown Forge Co. 
J.,&S8on .. 


jonkin, 3 
Dorman, Long & Go., Ltd. 
Douglas & Grant 
Dowson, vnged & Co., ‘Lita. 
pe Fy ore ng Co. 


Solon, F, 8. 


41 | 


3 & 26 | 


31 | 
18 
72 





| 


3 
Edison & Swan United Elec- 


tric Light Co., Ltd. 
Edward, F. .. .. «2. 
Electrical and General En- 


gineering College 
Electrical Power Storage Go. 


a 
1 


GE 
Elliot, Geo., & Co. 


Expanded Metal Ps Lita.” 
Fairban! ° 


jex., & Co... 
WisckOa, Tompkin & Co. 
Foot, Rowland G., & Co. .. 


Friedenthal, F. .. 

Fuller, "cng Sons" and 
Cassell ee 

Gandy’s Belting Co. ve 

Gibbins, R. C., & Co... .. 

Glasgow Iron & Steel Co. .. 

oat Union Fire oe 
Co., Ltd. 

Globe Engineering Co., Ld. 


Gloucester Railway Carriage 


and Wagon Co., Ltd, 
Goldsworthy & Sons .. 


| Green, T., & Son, Ltd. ° 
| Gresham & Craven, Ltd... 


PaGE 


65 
8 


a RoS. 


3 


SSea 








Holden & Brooke, Ltd. 


rnsby, 
Horse, Ralph, & 


wes, 
Hudswell, Clarke & Co, 50 & 73 
Engineering 


Humboldt 
Works Co. . 


et 
Hunt, R., & Co. .. 
Hunter & Eng 
Hurst, Nelson & Co., Lta.” 
Improved Electric’ Glow 
Lamp Co., Ltd. oe ee 
India-Rubber, Gutta-Percha 
oe Telegraph Works Oo., 
Isles Limited .. 
Jackson Bros., Ltd. . 
Jackson, P. = "& 00, Lid. 
Jenson i & 
Jessop & re pleby ‘Bros. 
Tatssatech Foes le 
ee mr illips Foxe 


Kee: 
Keighley Engineering Oo." 


Rell a 
Kendall&Gent . .. 


a 


| Kennedy, J., & Co, 


Kesson, A. 


8 | Kirkstall Forge Go, ; 


19872) 


25 | Haacke. & Co. 
14 | Hadseli' Steet Foundiy Go, 
45 


| Hai igh, Ww. B.. “& Co., Lta! 
| Halden, J., 
Hall, J. 

pve bathed: Typewriter C Co. 


ude. ee 
| Hetherington, J., & Sons... 
Hill & Smith 
Hodges & Co. 


oo 08 oe 


2 
aes Lea. 1413 


40 | Liewellins & James 


KGrting Bi 
Tansonhine “Patent Beiting 
and Hose C deh 


ma 


| 66 | 
3| Humpidge, Holborow & Co. 42| Mac 
Huaslet Engine Co 


67 


Lloyd & Lloyd .. 
Longmans, Green & Co. 
Loudon Bros. 

Lowood, J. G., ie Goi. ta” 
Luke & Spence: 

Lytham Bhinbuilding” and 


eering Co. 
McInnes, T. S., & Co., ‘Lea. 


10 


me 
72 | 


32 | 


. 6 
Lawrence Water Softener 


and Sterilizer Co. .. 


Le 

Linde Britian 7 Hetrgerat jon 
Lindsay, BR. B.,& Oo. 2, 
Litholine Co... ..° 
Littlejohn & Service .. 


lewellin’s Machine Co, 


7 


13 


Metal Co. of Gt. Britain 


| Manlove, “Alliott & Co., Ltd. 


Mannesmann Tu 


» HL. 
Marshall, Fleming. & Jack | 
Marshall, Sons, & — nee 
ason Bros. Py 
| Massey, B. 


Pad 
a“ 228 | se test Wants Co. . 


a a 


ao 


| Maudslay, an, & Field, Ia. 
M Bros., Ltd 2) 


‘ago 
Mirrlees, Watson & Yaryan 
Co., Li 


Morton, Francis, & Co., Ld, 
Moseley, D.,& Sons .. 
Mosses & Mitchell 
Mumford, A. G@. .. 
Musgrave Bros, 

Musgrave, J., & Sons, td. 
Napier » Li se 80 
aatenn Shanks & “Bell 


7 o 


mae 
i& 


oe ee 


Negrett: 

Nettlefolds Limited .. 
| New Convevor Co., Ltd. 
4 | Niagara Pulverizer, Ltd, 





oy 


Mitchell's ‘Emery’ ‘Wheel Co. 


see. -ceeuwes 3 


tional seat v7 General 


13 
54 


38 
32 


| Plenty & Son, Ltd. 





raeR 
St. Geanae'e Ironworks, Ltd. 24 Tiighman' s Patent 
mips . H., & Son : i lb oe 


Buden S| ‘tinkere timited <2. 
Schiele sion ng Os 1 ‘ i 
a ; 


Ee 
& 
Be 





SEB .a% 


‘ 
we 


Smith, Hugh, & Co. 
ceri, 8.,&Son .. 
Pollock, Whyte & Waddel 41 
Priestman Bros. .. 


BSESR-BBES-BE 


54 
Reliance Lubricating ou Go. 
me Diissel- 


Rhodes, B., & Son 
Rice &Oo, . ee 
Richardson, qT, & Sons, Ld, 
Robey & Co., Ltd. om 
Robinson, L. 8. .. .. 
Robinson, Thos., & Son, Lia. 
ers Locomotive & ne 
chine Works 
Roller-Bearings ‘Co., ‘Ltd. 
Rose, Downs & “‘fhompson, Ld. oa 
Ross = - 


Ross, R. G., & Sou 

Rothermel” Paul... «+ 
Rugby Portland Gement Co. 
Rushton, E., ‘ohne, 72 
Russell, 1 


Russell, James, & fons, Ltd. 1 
| Safety Tread’ Syndicate, Ld. 38 


eseee  ‘2c88S.88 


tz, E., & Co... 
Stern Bros. .. .. 
Stevenson & Co. .. .. 
Stevenson & Co., Ltd. 
Stewart, D., & Co., Ltd. 
Storey, Isaac, & Sons.. 
Stothert & Pitt, Ltd... 
Sturtevant Engin 

5 apne W., & Sons, 


Tana ae iersitesia, 
em 
Ltd. 73 


Vimitea °° “> 22 
Taylor & Ghallea, id 


Taylor, x 
Thames I; Works “and 
_Shipbullding C Co., 
homson, W. 
wom ony ty t-%, z rs oe. 
Thwai Bros., Ltd... 





C.,& 
tinghouse Electric Co., os 


Wheeler | Condenser “and 
Engineering e 


Wi 
Lat 
be 
Ww: 


re) 
_ 


Sz e.SSUReS-. BSUS 





suecene. 


- 


EN I. 

Willans & Robinson, Ltd, 

Wilson, Alex. 

Wilson, J. a, & Co., Tita.” 

o Wood, owe md 

Wood, A. 1 

Woodite & Whaleite Works 
Worthington Pumping En- 





&2 


ee 


Yarrow & Go. |. e- I 
Yost Typewriter Co., Ltd, 








23 
i 








GEORGE ELLIOT & CO., 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANG'S LAY WIRE ROPES, “GG 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, &c. 
_16,. GREAT _GEORGE _STREET, _ WESTMINSTER, _ LONDON. 


OFFICE : 


"LOCKED COIL ROPE. 








ramen 


1@ PATENT EXHAUST STEAM INJECTOR C0,, L° 


Sole Badceusere 0 Messrs. | SHARP, STEWART & Co., Ltd., Injector Business. 


DAVIES AND METCALFE’S PATENT 


EXHAUST STEAM INJECTORS 


ECONOMY OBVIOUS. 


FOR LOCOMOTIV HS. 





A PRONOUNCED SUCCESS. 





Davies & Metcalfe’s Patent RE-STARTING, GIFFARD, ATLAS, SCHAU 


and all classes of Loco. and other Injectors. 


Se eeeeerereceseseessenesesesseses 


THE PATENT EXHAUST STEAM INJECTOR CO., Ld., 


4, ST. ANN’S SQUARE, MANCHESTER. 


Telegrams—“ Exnavust, MANCHESTER.” 
1586 








MARINE ENGINES OF ALL SIZES. 
BREMME’S PATENT VALVE GEAR. 
TRIPLE-EXPANSION ENGINES 


TRIPLE AND COMPOUND LAND ENGINES 


OF MARINE TYPE 
FOR DRIVING FACTORIES, MILLS, &e. 


DUNCAN’S PATENT PROPELLER. 


STEAM VESSELS, LAUNCHES, TUGS, &e. 


ROSS & DUNCAN. 


WHITEFIELD WORKS, GLASGOW. 


ON ADMIRALTY LIST. 1764 








Established 1860. - 





e 


98) poyst[qeysy 


Nearly 100 MILES Main Belts always in STOCK. 


NEW CATALOGUE 
POST FREEZE. 


. 


DEPOTS IN THE CHIEF CENTRES OF THE WORLD. 
Lancashire Patent Belting & Hose Co., Manchester, C, 
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ae WE x” 
SEDGWI ick 
PHOTO: ETCHER, 


BEST ALFONE BLOCK BuOCKS 


, — SEE SAMPLES — 


APPEARING JN 


CURRENTNUMB am 


1928 




















For BEARINGS of Every 
Description. 






eee 


nee! Stiffened © 
ining Metal. 

a 
<s 








BEARING METAL. 
Sole Makers : 


Anti-Attrition Metal Co., 


— LIMITED, — 1970 


Emerson St., Southwark, LONDON, 8.E, 


LEE, HOWL &C° 


a a PW 





Lp 


PUMPS 


TIPTON 
ISLES LIMITED, 


STEAM CRANE WORKS, 
STANNINGLEY, LEEDS. 


LONDON AGENT— 
H. GRUNWELL, A.M.I.C.E. 














beens immer eeend 








CENTRIFUGAL PUMPS 


AND PUMPING ENGINES, 
For Desks, sks, Clrealating Purposes, aa Work, &o. 


THipeatpars ant moet improve Pattern 


THE OAPAOITY OF THE CENTRIFUGAL OOMBINED WITH THE FORCE OF THE RAM. 
JOHNSON'’S PATENT 


DRUM PUMP & BLOWER 


Also VACUUM PUMP AND CONDENSER. 








The Pump of the future 
for quickly and economically 
moving large Bodies of Water, 
Semi-Fluids, &e. 













becomes 


NO PRIMING, VALVES, 


OR Bowen a cane guaranteed to give 


FRICTIONAL WEARING PARTS. a working pressure of 8 Ib. and “eth, 


This Pum 
completely Air-tight, as 
all the working parte 
are packed with the 
condensed water, thus 
making i a most perfect 
VACUUM PUMP. 

Gives a Vacuum of 
26 in, to 27 in. 


DRUM ENGINEERING CO., Hydraulic and Pheumatic Engineers, 27, Charles Street, BRADFORD, 


METALLIC PACKINGS. 


The “Lancaster” Packings have been introduced to meet the 
requirement for a Metallic Packing which shall be at once simple, 
and, at the same time, perfectly efficient. In the best existing 
forms of METALLIC PACKINGS hitherto made the metallic blocks 
are kept in position against the rod by means of a number of small 
springs, which are troublesome to manipu'ate and easily lost, thus 
causing much inconvenience. In the “ Lancaster” Packings these 
are replaced by one, or in the larger Packings by two springs, 
which, completely encircling the block, press them to the rod with a 
PERFECTLY EQUAL PRESSURE, at the same time leaving 
them free to give with any oscillation which may occur owing to the 
rod being out of truth with the cylinder, The Spring is capable of 
being adjusted without taking the Packings off, and can be 
TIGHTENED IN THREE MINUTES after the outer casing has 


been removed. 


oak this without losing power by creating 
frictional heat. 1887 





aeTARY AiR PUMP 








THE “LANCASTER” 


R.T.M. 
































2 eaten 


‘ LANCASTER & TONGE, LTD., 


ENGINEERS AND BRASSFOUNDERS, 9522 











Always Sent on Approval. 

















PENDLETON, MANCHESTER: 
<“E UU EF z= A.” 
ESTABLISHED | MAKERS TO init 
1863. 


GOVERNMENT. 








SPBCIALITIDS : 


**Eureka” Water Gauge Glasses 
Thermometer Tubing, Enamelled and Plain 
Barometer Tubes, Enamelled and Plain 
Cylinder Tubing, Enamelled and Plain 
Egg and Hour Glass Tubing 


Bent Spirit Level Tubing 

Syringe and Syphon Tubing 
Hydrometer and Saccharometer Tubing 
Ornamental and Coloured Tubing 
Coloured and Flint Cane, &c., &c. 


sees esl JOSEPH TOMEY & SONS,“ BIRMINGHAM. 


DRYSDALE se co.. 





Bow Accornp Eveurs Woras, A 
TeLeeRAraic ADDBEN: “ cas, GLASGOW. 158 


LONDON WAREHOUSE & SHOWROOMS—98, HATTON GARDEN, E.C. ™ 
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| NEW PATENT DREDGE PLANT 


GOLD MEDAL, EDINBURGH EXHIBITION, 1886. 
INVENTORS AND SOLE PATENTEES OF THE 


TRAVERSING BUCKET LADDER 


TO ENABLE DREDCERS TO EXCAVATE THEIR OWN FLOTATION. 


Builders of Barge Loading Dredgers, Steam Hopper Barges, Sewage 
Steamers, &c¢., &¢., 83 of such vessels having now been constructed for various 
Governments and Principal Harbours at home and abroad, 








INVENTORS & CONSTRUCTORS of of the HOPPER =a 


W. SIMONS & 6O., ), Ltd, RENFREW, N.B. B. 
FLOCETON, TOMPKIN & CO., 














HIGH-CLASS SELECTED STEEL FOR TURNING 
S TOOLS, CHISELS, TAPS, DIES, Etc., 
CRUCIBLE SMITHS’ TOOLS, Ere. 





Double Shear, Spring and Welding Blister, 
Mild Steel, Bessemer Steel Shafts, 
and Forgings, Taps, Dies, Hammers, Tools. 


HAND-CUT 
CAST STEEL FILES, Etc. 


Established 1860. NEWHALL STEEL WORKS, SHEFFIELD.  “svcuccrvicteria street 20. ico 


The “Compactum” Feed-Water Heaters, Evaporators & Distillers. 


CAST TOOL STEEL 


OF ALL KINDS, 
(For ENGINEERS.) (For MINERS.) 


























; Condensing Plants for GOLD MINES a Speciality. oo 
hts an CONTRACTORS TO THE ADMIRALTY. ook 
«lo fs 76 PER CENT. OF OUR ORDERS ARE REPEATS. ev ath: <r 
\ ol 





Sole Makers: JOHN KIRKALDY, Eee 
~oaustaitartitaear 40, WEST INDIA DOCK ROAD, LONDON. 


W. B. HAIGH & CO, Ltd, novors OLDHAM. 


Telegrams: ‘‘HAIGH, OLDHAM.” Telephone No. 146. 
(McDOUGALL’S PATENTS.) 























WT eect fot) reomeescrarer 





% won? (om / @ | ap | @p | am \ ep \ an\ ap 
COMBINED STEAM DRYER zm 


7 TRAP, AND DIRT SEPARATOR. OL SEPARATOR A AND D EXTRACTOR. piccitosvimy 

















OBTAINED THE HIGHEST AWARDS. SENT ON APPROVAL. . SEND FOR CATALOGUE M. 110 


MKIE 4 u AXTER, r ENGINEERS, SHIPBUILDERS & BOILERMAKERS, 


COPLAND WORKS, GOVAN, HIGHEST sis at ae PASSENGER 
GLASGOW. 


VESSELS, TUCS, YACHTS & FAST LAUNCHES. 
London Office—72, Bishopsgate Street Within. 


MARINE MACHINERY & VESSELS IN SECTIONS OR 
sipahia ata beneaianes eauniecaniea PLATES & FRAMES FOR SHIPMENT ABROAD."“* 
Telegraphic Codes used: A1, A BC, and the Baginsering Telegraph Code, 


McKIE’S PATENT WATER-TUBE BOILERS, 
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TANGYES 


GAS ENGINES  rnkners 
PINKNEY’S PATENTS. 








ote 








TANGY ES LIMITED, BIRMINGEAM. 
And at LONDON, NEWCASTLE, MANCHESTER, GLASGOW, JOHANNESBURG, BILBAO, and ROTTERDAM. 
Telegrams—‘‘ Tangyes, Birmingham,” No. = 


METROPOLITAN INJECTORS. 


BEST IN THE WworRuyD. 








Telegrams : ‘‘Globulus, Manchester.” 


METROPOLITAN 


DOUBELE-TUSE 





Perfectly Automatic. 
Absolutely Reliable. 
Convenient, Interchangeable, Economical. 


WRITE FOR PAMPHLET CONTAINING PRICES, SIZES, CAPACITIES, &., TO— 


THE GLOBE ENGINEERING CO, Ltd, 


38, VICTORIA BUILDINGS, MANCHESTER ; 
AND 21, LIME STREET, LONDON, E.C. 
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In THE Press, and to be Published early in January. 
Demy 4to, price £2 2s. Od. 


About 650 pp., handsomely illustrated, and containing many Tables, Diagrams, and 
Working Drawings. 


ELECTRIC RAILWAYS AND TRAMWAYS: 


THEIR CONSTRUCTION AND OPHRATION. 


By PHILIP DAWSON, C.E. 





REVISED, ENLARGED, AND BROUGHT UP TO DATH FROM “ENGINEERING,” 





OTICE.—On account of the greatly increased size of this volume, it has been found necessary 
to raise the price to £2 2s. Od. 


All orders received before this date will, however, be filled at the original price, viz., 30s. 





Offices of ‘“ ENGINEERING,” 85 & 36, Bedford Street, Strand, London, W.C. 


— a = Ri chard 6. Cibbing & i 60., sitniaie 3 


MAKERS OF PORTABLE AND FIXED 


‘STEAM AND HAND CRANES, 


Derrick, Foundry, Overhead Travelling & Warehouse CRANES, 


CRAB WINCHES, LIFTING JACKS, HAND PILE DRIVERS, 


Pulley Blocks, Screw Couplings, Platelayers’ Tools, &c. 04 1691 




















GLASGOW: G. BUOHANAN, 75, BOTHWELL ST. 


CHAS. MACINTOSH & CO., umireo. 


Works: CAMBRIDGE ST., MANCHESTER. 














TELEPHONE No. - - 267 NATIONAL. PACKING 
» - > 1124 NEW. WAREHOUSES: ‘ 
Telegraphic Addresses 
MANCHESTER ...._.. 43, Piccadilly. “ MACINTOSH, Manchester.” ) 1d 
LONDON ... mre a .. 80, Fore Street, E.C. “LARK, London.” 
LIVERPOOL +. «+ « 9% Chapel Street. “MACINTOSH, Liverpool.” 
GLASGOW .. se nA .. 22, St. Enoch’s Square. “MEDLOCK, Glasgow.” 


TRAM CAR CONES. 


BRAKE PIPES. VALVES. 





HOSE. TUBING. SHEET. WASHERS. 
GAS BAGS. BALL VALVES. x: 
MECHANICAL INDIA RUBBER GOODS. 
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PEGKETT & SONS, BRISTOL. 

















LOCOMOTTIN V TES - 


Of various Sizes with all the latest improvements ready for Immediate De- 
livery. Engines specially designed for every requirement and gauge. 
Full Particulars on Application. Telegrams : “PECKETT, BRISTOL.” 











A TYPEWRITER 
for 
ALL NATIONS. 








It Differs radically from all others in Construction. 
The HAMMOND does Automatically what only an 
expert can do on other Machines. 


IT WRITES IN A STRAIGHT LINE, WITH UNIFORM TYPE IMPRESSION. 


It’s all in the way the Machine is constructed. A 
Beginner can Produce the same Quality of Work on 
the HAMMOND as an Expert. 


THE HAMMOND TYPEWRITER CO. 


50, Queen Victoria Street, London, E.C. wae 








-—— 











—— — a 
Contractors te Contractors te 
Her Majesty's Government, The Cape Government, 
The Indian Government, and The Natal Government and 
The London County Council. Hundreds of Local Authorities, 





GROSBIE'S 
PAINTS. 


Guaranteed genuine and free from adulteration, Metallic Oxide Paint of High Percentage 
for Structural Ironwork. Quick-Drying Red for Girder Work, &o. 
Paint for Ships’ Bottoms. 


ADOLPHE CROSBIE, LD. 





COLOUR WORKS, WOLVERHAMPTON. * 


LONDON ROAD IRON WORKS, GLASGOW. 
TO STEAM USERS. 


SAVES 5° SAVES 


On. t 
Sing 





bo ag 
STEAM 


THE 


IF YOUR ENCINES ARE OVERTAXED  THEISEN WILL CIVE POWER EASILY. 


aor™ CONDENSER Sie, 


Fyoy G: 
\e 
Noy 9 Ry t 


qi 


ENGINEERS AND BOILER MAKERS. 


a ane we CAN BE APPLIED " 
yn d™ ANYWHERE. Ven, 
eX® a 4Oup 


WRITE FOR ILLUSTRATED CATALOGUE TO— 


tonvon. D. STEWART & CO., LTD. ctascow. 


2031 


A YERY GOOD THING, 


In fact a mutual benefit, if you write us for our Catalogue before you purchase 


WEIGHING MAORINES 


If you buy high-class ones, 


‘SUIAVN AYINIHOVWN FTILXIL ONY .YVINS 





























WRITE FOR LI8T No. 67 8, 


8 & 10, Stockwell St., 
GLASGOW 


PATENTEES AND GOVERNMENT? 
CONTRAOTORS, 


Manufacturers of Clase 1 Machines 
UP £0 1070 
100 TONS. 


N.B.—We have supplied the Admiralty 
— all the Platform bsg ag Machines 
have uired for five years, and 


ve never a single complaint. 


ALEX. WILSON, 


L722, EFENCHURCH ST., LONDON, E.C., 


FORMERLY of the VAUXHALL IRONWORKS. 























Before ORDERING or PURCHASING a Steam Launch, Yacht, Tug, Lighter, &e., 
one Seam for the international Lice —iooned Monthly. Telegrams—‘ INGENIEUR, LONDON. 


FR. R. HUNT é& CO. 


— 














MANUFACTURERS of HORSE GEARS, 


All Sizes from Pony to Four Horses, of all Speeds, and for all Purposes. 


CORN BRUISING MILLS, CHAFF CUTTERS, %e. 


1685 











WRITE FOR ILLUSTRATED CATALOGUE TO 


ATLAS Works, EARLS COLNE, ESSEX: 
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| YOST TYPEWRITER 


“The Perfection of Writing Instruments.” | 

















—— Yost 


Dispenses with the objectionable 
ribbon. 

Its ink pad lasts the greater part 
of a year, requires no attention, and 
gives no trouble. 

It has a centre guide which en- 
sures perfect alignment. 

It has a separate key for each 
character. 

It is made entirely of best metal. 

It is easy to learn, easy to mani- 
pulate, and is thoroughly reliable 
under all conditions. 


FULL PARTICULARS FREE. 


The YOST Typewriter Co., Limited 


50, HOLBORN VIADUCT, LONDON, E.C. 
WEST END DEPOT: 21, HIGH STREET, KENSINGTON. 


PARIS: 36, Boulevard des Italiens. BELFAST : 13, Rosemary Street. 
LIVERPOOL : 22a, North John Street. DUBLIN: 30, Bachelors Walk. 
CARDIFF : 77, St. Mary Street. LEEDS: 21, New Station Street. 
GLASGOW : 112, St. Vincent Street. MANCHESTER: 3, Deansgate. 
BIRMINGHAM : 73, Temple Row. NEWCASTLE: 50, Dean St. 


IRON & STEEL 


All Sizes and Sections made. 


BUCK & HICKMAN, 281, Whitechapel Ra., LONDON. 


“ Roebuck, London.” Telephone Nos. 844 and 845, Avenue. 








1943 








Telegrams :— 


LARGEST AND MOST COMPLETE STOCKS INGREAT BRITAIN. 


BARS, Rounds, Squares, Flats, Half 
Rounds, Feather and Square 
Edge, Angles, Tees, Channels, 
Bulbs, Bulb Angles, Bulb Tees. 

PLATES (Siemens Process), BOILER 
and SHIP, Tested by Lloyds and 
Board of Trade. CHEQUER 
Plates, Lowmoor Bars and Plates. 

SHEETS, Black and Galvanized, IRON 








DUCTILE! Bes STEEL. 


TIED COLD 








COLD CUPPING TEST: COLD BENDING TEST, 
QUALITY ALWAYS FIRST CONSIDERATION. 


ALL OF BRITISH MANUFACTURE. 


and STEEL. 
SHAFTING BARS and Finished 
Shafting, and all Fittings. 


PULLEYS, SMITH’S Patent SCREW Bush. 


Best CAST and DOUBLE SHEAR, Spring and Bessemer 
Machinery Steel. 

TUBES and FITTINGS, GAS, STEAM and WATER; BOLTS and 
NUTS, Black and Bright Steel. RIVETS, &c. 








IMMEDIATE DELIVERY, 
CATALOGUES AND SECTION LISTS ON APPLICATION. 








For Advertisement of other Departments see last week’s issue. 2006 








" OVERHEAD 

















ELECTRIC TRAVELLER. 


In SIZES from 1 to 100 TONS. 


Illustration of 20-Ton, working on Vaughan & Son’s premises, having three reversible 
motors—that is one for each motion, all under the control of the attendant in the cage, 
fixed as shown on the outside end of one of the girders, 





ADVANTAGES. 


NO BELTS. NO ROPES. NO CROSS SHAFTS FOR CRAB. 
NO HEAVY DRIVING HEADSTOCK OR PULLEYS. 


High Speed of longitudinal traverse from 300 ft. per min., with light 
loads, variable instantly down to zero. 

High Speed of cross traverse, viz., 150 ft. per min.; variable to zero. 

Small amount of Power absorbed; no power or current used except 
when Crane is actually hoisting or travelling. 

Kase of control in each motion by simple movement of respective 
switch handle. 


13 
no 




















a 
ROPE POWER TRAVELLER. 


In SIZES from 2 to 100 TONS, 











‘ sPLATFORM TRAVELLER. 


With STEEL CRAB SIDES. In SIZES from 2 to 50 TONS 





OVERHEAD SELF-SUSTAINING HAND POWER TRAVELLER, 


Worked by HAND CHAINS from below. In SIZES from } to 10 TONS. 


VAUGHAN & SON, 


«“ Vaunting’ Mane Manchester.” ENGINEERS, 


MANCHESTER. .. 


Agent for Scotland: GEORGE BLAIR, 38, Queen Street, Glasgow. 
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HONE’S PATENT GRABS 
ano EXCAVATORS 


COKE, BALLAST, 
VESTRY RUBBISH, &c. 


FOR COAL, 
CHALK, GRAIN, 












IN GREAT DEMAND BY 

THE PRINCIPAL GAS COMPANIES, 
WATER COMPANIES, 

COAL OWNERS, CONTRACTORS, 
CEMENT MAKERS, 

OTHER LARGE MANUFACTURERS, 

RAILWAY COMPANIES, 
AND H.M. WAR DEPARTMENT. 


SINGLE CHAIN. 
AUTOMATIC IN ACTION. 

AN UNQUALIFIED SUCCESS. 
ACKNOWLEDGED BY 
USERS TO BE THE BEST 
IN THE MARKET. 

CAN BE USED WITH ANY 
ORDINARY CRANE, 


GOLD MEDAL, 
Chicago Exhibition, 1895. 


Numerous other Medals 
and Diplomas. 


EXCAVATOR 
FOR DICCING 


AND WELL 
SINKING. 


CATALOGUES AND PRICES FREE ON APPLICATION TO THE SOLE MANUFACTURERS— 


THE THAMES IRON WORKS 
and SHIPBUILDING CO., Ltd., BLACKWALL, E., 


WHO ALSO MANUFACTURE CRANES, GANTRIES, STAGING, &c., FOR SPECIAL 
INSTALLATION OF THIS GRAB. Telegrams: “ THAMES, LONDON.” 


Engineering Photography 


1642 

















UNIVERSAL RADIAL 


MACHINES. 


FLATHER LATHES, 


CINCINNATI 
MILLING MACHINES, 


REED LATHES. 


BECKER 





i 


in 


ll 


\ MN } HI 


= HENDEY-NORTON 
LATHES. 


BRAINARD MILLING MACHINES. 


TURRET AND MONITOR LATHES. 


Multiple Spindle, Sensitive & Upright Drilling Machines, 
C. CHURCHILL & CO., Ltd, 


9 to 15, Leonard St., Finsbury, LONDON, E.C. 


1416 


6, Albert Street, BIRMINGHAM. 


WHEELER CONDENSER & ENGINEERING (0. 


li 


i 





UNIVERSAL RADIAL DRILL. 

















Water Bath 
BLACK LINE ( only MANUFACTURERS OF 
WHEELER 
THE LATEST PROCESS. 
A 1 THE CLEANEST PROCESS. A ] ni dees Puccio Aue 
THE SIMPLEST PROCESS. it oe 
: : : WHEELER . 
Medium, 30 in. wide, 32 ft. roll, 7/- ADMIRALTY SURFACE 
CONDENSER. 


—s 3 


” 





WHEELER FEED WATER HEATER 


FOR ALL KINDS 


STATIONARY AND MARINE 
REQUIREMENTS. 





2 
© 
i 
al 
Oo 
oe 
thn} 
o 
La 
a 
: 
my 
= 





Ourrit To Print 40 x 27 Copies in Black Line, 65 §& QO Oarriage Paid. 


J. HALDEN & CO, 


Sales 


BLAKE & KNOWLES PUMP WORKS, 


Aments: 
Glasgow: 


GLASGOW PATENTS C0. 


23, HOPH sT. 


London: 





117, QUBEN VICTORIA ST. 
Paris: 


H, GLAENZER & Cis,, 








8, Albert Square, 8, Great Chapel St., Victoria St., 
MANCHESTER. LONDON, 8.W. 1880 





1, AVE. DE LA REPUBLIQUE. 
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ARMSTRONG. STEVENS & SON 


WHITTALL STREET, 
BIRMINGHAM. 


———< 
PRICE LISTS ON APPLICATION. 








Sa IN STILLS!!! 


MORRIS & WETHERED’S PATENT. 





WORKS by GAS, FIRE or STEAM. 


Requires no attention when once started, being 
Self-Feeding. 


Does Six times as much work as the ordinary 
Still when worked by Fire or Steam. 


Occupies only half the space of ordinary Still. 
No Worm nor Vat required. 





Prices and Full Particulars 
On Application to 


LLEWELLINS & JAMES, 


ENGINEERS, COPPERSMITHS, 
BRASS & BELL FOUNDERS, 


BRISTOL. 
Patent 


HODGES’ «2c: BLOWERS 


WITH 1895 IMPROVEMENTS, SUITABLE FOR ALL 
PRICES GREATLY REDUCED, 

-speed Engines, Direct-ac' team Air ot St Ex. 
_— hausters, Forced Docc ena Voutilating Fans, &c., &c. 
ENGINEERING WORK, MACHINE MAKING AND REPAIRS UNDERTAKER 


_ HODGES & 00. Iagnun 8 illvreis 


NEGRETTI & ZAMBRA’S 


Surveying & ne Instruments. 














THEODOLITES. DUMPY & Y LEVELS. 
DRAINAGE LEVELS. 
TRANSIT IN a 
coms MINERS’ DIALS, 
CIRCUMFERENTORS. 


POCKET SEXTANTS. 
CROSS SIGHTS. 
POCKET UNIVERSAL 
SUNDIALS FOR ALL 
LATITUDES. 
LAND CHAINS AND 
MEASURING TAPES. 


PRISMATIC COMPASSES. 
POCKET COMPASSES. 
ANEROID BAROMETER 
For Altitude Measurements. 


DRAWING INSTRUMENTS 
and Materials, 


STATION STAVES. 
TELESCOPES AND MAGNIFYING LENSES. 
BINOCULAR GLASSES for THERMOMETERS. 


LAND or MARINE SERVICE. 


POCKET RULES & SCALES. 





SOLE AGENTS FOR BOURDON ’S (own make) STEAM GAUGES. 


NEGRETTI & ZAMBRA, Scientific Instrument Makers 


To Her Majesty the Queen and Royal Family, poet Observatories (Kew 
and Greenwich), and British and Foreign Governments. 





J. & B. HAGL’S REFRIGERATING MACHINES 


300 MACHINES FITTED |215,000 TONS OF MEAT, 
ON BOARD SHIP. DAIRY PRODUCE, &c., 


—:— Imported Annually with 
760 MACHIN : 
ES SUPPLIED Hall’s Machines. 


(All made at our Works, Dartford.) 
191, West George Street, Glasgow, April 29th, 1896. 
Messrs. J. & E. HALL, Limited, Dartford. 
Dear Sirs,— 
We have pleasure in stating that we have three ot your machines, one 
each No, I4a, No. II, and No. 10, in work at our Oil Works in Rangoon, British 
Burmah, and are now ordering another. 


Our Managing Agents there, after having tried both Ether and Ammonia 
machines, say :— 


“After 18 months’ experience of refrigeration with C02 we feel convinced 
that, for a hot climate at least, this system has no rival for producing 
low temperatures, and for efficient and economical working.” 

We are, Dear Sirs, yours faithfully, 
(Signed) MILNE & CO., Secretaries, 
BURMAH OIL COMPANY, LIMITED. 


J. & E. HALL, Ltd., .,. 


23, ST. SWITHIN’S LANE, LONDON ; AND DARTFORD IRONWORKS, KENT. 
Central Works, 


W. GUNTHER & SONS, ocoraw. 
TURBINES 


(GIRARD ed JONVAL) 


ANY FALL OR POWER. 
PELTON WHEELS. 


Descriptive Catalogue on application. Quotations 
on receipt of particulars. 1008 












































JOUNSON & PUiIL.LIEe Ss. 
14, Union Court, Old Broad St., E.C., & Charlton, Kent. 
MAKERS of the MOST MODERN MAOHINES for— 


CABLE MAKING. CABLE LAYING. 


STRANDING. | BRAIDING, 







TAPING. WINDING. 
COMPOUNDING, LAPPING. 


RUBBER, SILK, AND COTTON COVERING. 








REFRACTORY 
POWER 
AND DURABILITY | 
UNEQUALLED 


SPECIAL INTENSE CONTINUOUS 2 INTERMITTENT HEATS 
GROUND GANISTER 


FOR LINING & REPAIRING ALL KINDS JRN 
STEEL MOULDERS COMPOSITION AND OTHER HICHLY FRACT 


J.CRAYSON LOWOOD&CO.L™ soarterciis 


BYANY OFHER BRAND 
FOR 
SIEMENS PROCESS 
GLASS WORKS 


RY GOO )S 


RE SHEFFIELD 


1992 


—4. 


EBRINGHORN’S PATEE=z 


METALLIC VALVES. 























For ECONOMY and Are being largely used 

DURABILITY are not by the BRITISH and 

equalled by any other FOREIGN NAVIES and 

valves made, and can be the principal Steam- 

easily fitted to existing ship Lines. 

pumps. 

FIG. A FLEXIBLE FIG. B. MULTIPLEX 

SHEET VALVES. DEAD LIFT VALVES. 


For Particulars and 
Price Liste 


Apply at the Offices 
of the 1643 


Wes 








3S, HOLBORN VIADUO™T. 0117 


Brancurs—46, Cornhill, and 122, Regent Street, London. 





METALLIC VALVE 00., tower Buildings, Water Stredt, LIVERPOOL. 
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nepal JOHN OAKEY & SONS, Ltd. 
pisces Spring ‘ GENUINE EMERY, EMERY wneris 

DARTMOUTH, EMERY CLOTH, For all Purposes, 

S. DEVON OY |Wingtn ui, GLASS PAPER, 













po d one 


AND 


SIDE WHEEL 
STEAMERS 


ALSO 


LAUNCHES, YACHTS, 
“4 TUGS. 


Ng Ln Speeds up to 26 knots. ™ 
G. BRAULIE, 
ESTABLISHED OVER 10 YEARS. 


217 & 218, Upper Thames Street, E.C. 


TELEGRAMS: WORKS: CLERKENWELL. TNO. 107s.” 


INCANDESCENT LAMPS 


THE “LONDON” (PHILIPS & CO.) 


Immense Stock Here. 


HIGH VOLTAGE LAMPS-—Thoroughly Tested— NOW READY. 
SEND FOR PRICES. 











Cheapest and Best House for:— 


BELLS, CABLES, ARC LAMP BRACKETS, 
INDICATORS, MOTORS, ELECTRIC LIGHT FITTINGS, 
PUSHES, DYNAMOS, MEDICAL COILS, 
WIRES, BATTERIES, 


_ TELEPHONES, &c., &o, 


— Ask for New Lists. —— 1704 


AQUA. 








DRAINER 


a 


i STEAM 
TRAP. 


Adapted forall Pressures 
and Situations. 
Land or Marine. 



















Sent Out on Approval. 


JOHN DEWHURST & SON, 


ATTEROLIFFH ROAD, 


SHEHEEITEL. D.- 
ALSO MAKERS OF STEAM AND WATER SEPARATORS. 





1356 

















LONDON, 8.8. 


ARC LAMPS 


STILL REMAIN 


UNEQUALLED. 


Over 13,000 
in use. 





















Ano FREE From INFRINGEMENT or 1503 


PATE NT RIGHTS OF ANY OTHER MAKERS 


NILES TOOL WORKS CO, 
Iron & Steel Working Machinery for Machine Shops of all Classes, 
i MACHINE 


ms, 
























Extra Heavy and Powerful, 
Of the Highest Durability & Efficiency, 
Built in sizes to plane from 26 in. square 

up to 12 ft. square, and any length. 


a 
60-in. by 60-in. Planing 


ROB" MIDDLETON, 


LEEDS, 





1770 











Pl 








OF 


CAPSTANS, 
ACCUMULATORS, 


P INTENSIFIERS, 


LEATHERS, &c., &c. 
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schile's Patent Fans 


GIVE BETTER RESULTS THAN ANY OTHER FAN IN THE MARKET. 











FANS FANS 

FOR 
FORCED fe a) EXHAUSTING 
DRAUGHT. ail PURPOSES, 
FA N 3 OF ALL KINDS. 
we SPECIAL FANS 

SMITHS’ FIRES. DESIGNED 

CUPOLAS” & FOR 
SPECIAL 
FURNACES. PURPOSES. 








EXHAUSTING FAN 
For large quantities at low pressures. 


SCHIELE UNION ENGINEERING CD., Ltd, 


Pollard Street East, 
ANCOATS, MANCHESTER. 


Telegraphic Address—“ Schiele, Manchester.” 














London Representative: E. C, AMOS, M.I.M.E., 11, Queen Victoria 8t., E.C. 


DUNSMUIR & JACKSON, 


MARINE ENGINE MAKERS, 


SHIPBUILDERS & BOILERMAKERS|=>_ 


Govan Engine Works, 
GEASGOW , 


CONTRACT FOR 


ALL SIZES & DESCRIPTIONS OF 
STEAM VESSELS, 
MARINE ENGINES AND BOILERS. 








Estimates given on application. 





W.S. LAYCOC K, 


Victoria Street Works, 
SS Et El E* =" XT El EZ. DD. 


—— MANUFACTURER OF — 


RAILWAY AND STEAMSHIP SPECIALITIES 


PATENT BLIND ROLLER. 

PATENT TORPEDO VENTILATOR. 
PATENT WINDOW LIFT. 

PATENT DUST & DRAUGHT EXCLUDER. 
PATENT SPRING SEAT. 


Patent Elastic Journal Packing for Axle Boxes. 


The best Lubricating Material yet produced. Composed of 
Curled Horse Hair and ies ynrere retains its elasticity 
n the box 


PATENT STORAGE HEATERS 


For Warming Railway Carriages, Tramways, Steamships, Public 
Buildings, Workshops, &c. 


LINGRUSTA-WALTON FRANCAISE. 


Specially adapted for Decoration of Railway and Steamship Panelling. 








{FIRST PRIZE MEDALS—CHICAGO, 1888 ; INVENTIONS EXHIBITION, 1886, 





LONDON OFFIOH, BROAD STREHT AVENUH, EO. ce 


JOSHUA HEAP & C0., Ld 


OLDHAM ROAD ENGINEERS’ TOOL WORKS, 
ASE TOM-UN DE R-L: FM =i. 
Pipe Screwing Machines up to 12 in. dia. @gm 
Bolt do. wie do. 4in.dia. | 









a= {L8G —x_ 


STOCKS AND DIES, TAPS, PIPE CUTTERS, = == 
WRENCHES AND SCREWING TACKLE :. 
OF EVERY DESCRIPTION. ¥: 





Taimorams—‘HEAP, LIMITED, ASHTON-UNDER-LYNE.” }})\/| 
HW i 





_— Bolt Screwing and Nut Tapping rate 


With Releasing Motion for Opening Dies without Sto 


hoversing Machine, “i066 Bolt Tap, 
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THE STEEL COMPY.OF SCOTLAND, WEARDALE IRON AND GOAL 60, 


(SIEMENS PROCESS). taacronts 
2s, Royal Exchange Square, GLASGOW /MILD STEEL PLATES & SHEETS 


STEEL OR IRON BARS, ANGLES, TEES, HOOPS, STRIPS, CHEQUERED PLATES, SINCLE ROUND EDCE 
ESTABLISHED 1872. TYRE BARS, FOR CARRIAGES AND OMNIBUSES, &c 
ALL STEEL MADE BY SIEMENS ACID PROCESS-— 


Of the Highest Quality, to Admiralty, War Office, Board of Trade, Lloyds’, Bureau Veritas, and other Tests, 








WORKS: | OFFICES : “*Weardale ‘* Weardale,” “Tudhoe B 
HALLSIDE, NEWTON, and | 23, Royal Exchange Square, |BRANDS: STEEL “cci*"° IRON BARS, «Mahoe town," aoe “ismnset'P« 


BLOCHAIRN, GLASGOW. 4 7 GLASGOW. PI G IR O Nj WEARDALE, LE. for Ro Rollers, Cylinders, Plough Shares, and other 


HEMATIE. for ooal i Making and Foundry Purposes. 


CONTRACTORS TO BRITISH ADMIRALTY, WAR DEPARTMENT, AND 
FOREIGN AND COLONIAL GOVERNMENTS. COLLIERY PROPRIETORS AND COKE MANUFACTURERS, 
House, Steam, Manufacturing, and Gas Coals. Coke for Foundr ry. and Blast Furnace use, 


Siliea Brieks for Lining Steel Melting Furnaces. Fire Bricks and Fire Cl ay. 














MANUFACTURERS OF 
Tudhoe Iron Works, SPENNYMOOR. Reval t Yard, Upper Thames St., LONDON, E.0, 
MILD STEEL Plates for Ships, Boiler and Bridge ons He OTEWOASTLE-ON-TYNE. Victoria 1 zohange, MIDDLESBROUGH, 
Building Angles Zed Bars, Tees and all forms of 15, Grosvenor Chambers, Deansgate, MANCHESTER, 128, Hope Street, GLASGOW. e 
P 4 . Wareh George Yard, Upper Thames Street, LONDON, E.O. 
arenouses { __snd GATESHEAD-ON-TYNE. — 


Sectional Bars required for constructive purposes. 


CASTINGS of all kinds and largest sizes for Ship Stems, 

Stern Posts, Rudders, &c. FQ 4 - r R AU CH I. 
FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home} GRANCER’S FORCED DRAUGHT 2 es 


and Colonial Railways creee ina Rg 
TY RES —Locomotive Carriage and Wagon, to all re-/#4 burns all kinds of coal eon = 
quirements. 6 | A.W. GRANGER, - 


— BROOKE ROAD, STOKE NEWINGTON, LONDON, N. Granger's Patent Compound Blowing Nozzle. 1716 


WILLIAM BEARDMORE & GO. |“aiz2" IMPROVED PATENT FRICTION CLUTCH 









































(CONTRACTORS TO ADMIRALTY.) PERFECTION OF EFFICIENCY. 
Peace: SHAFT COUPLING. 
EASY TO WORK. 


PARKHEAD FORGE, ROLLING MILLS, AND STEEL WORKS, |, 095 ano stants WITHOUT 
GLASGOW . "SmOATE AMEDD. — 


MANUFACTURERS OF samba BALANCED 











STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. | Prevents accienrs ce 
FORGINGS OF ALL DESCRIPTIONS AND DIMENSIONS. OVER 100 REPEAT = 
(ALL STEEL BY SIEMENS PROCESS.) Pe ge al = 
Admiralty, Lloyds’, Board of Trade, Bureau Veritas, Indian State Railway, and other tests at Works. YEARS, MARCH, ’96. ov 
SPECIALITIES A TRIAL SOLICITED. A 
Steel ARMOUR PLATES, as approved by H.M. Government. — & 
OONNING TOWERS, &c., Finished Oomplete. Testimonial ExTRacrs : : Pomme Of & 
HOLLOW SHAFTS for Marine Hngines, &c., of largest dimensions, | ,.. 7cy year yell, Most j E 2 = | ¥ 
Steel BOILER PLATES of largest dimensions. There appears to be nothing i me 
All kinds of FLANGING WORK by Hydraulic Pressure. ee i 4 
= =a | ‘Excellent resulte—bave b 
put in two more. 
“ONE OF THE BEST ios 
RICHARD KELL & CO gee : 
YA WORE bo, 6 oF 
= . ad (7) il 





















| | Send for New Complete EASILY 
Catalogue to = LUBRICATED. 


D. BRIDGE, tases, ADELPHI, ot cups s., SALFORD, wvcistx 
AN “X” RAYS PHOTOGRAPH, 
By 
Using 
the 
United 
States 
Metallic 
Packing. 


Newcastle-on-Tyne, 





ESTABLISHED 1784. 











GRINDSTONES TURNED TRUE 
PT MACHINERY. as 


Te unnut Showing 


J.E, HOPKINSON & CO. ‘ 
; the 


PARA RUBBER MILLS, 
WEST DRAYTON, MIDDLESEX. 
princi; 
INDIA-RUBBER SHEET MONEY 
MATS, 
INSERTION TUBING, CORD, 


waves. KS WASHERS, JOINTS, 
<2 BELTING, 

HIGH-CLASS HOSE PIPES to be 

FOR ALL PURPOSES, 


RUBBER-LINED CANVAS HOSE PIPES 
(RED OR GREY BUBBER). 


— MADE 
RAILWAY BUFFERS ™ 
AND VACUUM BRAKE MATERIALS.||  pygp spares METALLIC PACKING 00,, Ltd., BRADFORD, ™ 
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BINNEY & SON, 


GOVERNMENT AND RAILWAY 
CONTRACTORS 


sige _ ul 





Patent Self Lubricatin 


Steam, and Patent Hydraulic 
(Blue Thread Trade Marks), Hydraulic 


Ram, Asbestos, and various other Packings. 


Head Office : Oatherine St., City Road, London, E.0. 
City Office: 62, Queen Victoria Street, E.0, 











1599 


“GENETIC” Patent VERTICAL MULTITUBULAR BOILERS . 


Unapproached for Efficiency and Durability. 


Binds 
=<, Supplied to Sir W. G. Armstrong, Mitchell & Co, for several Warships, alsoto many of [ie 
the Principal Firms and Steamship Owners throughout the co country. & 


“ST. LAWRENCE” DONKEY PUMPS 


Are Simple in Construction, Efficient in use, Excellent in Workmanship and very low | 5 
: first cost 1616 


Ram. 1 


1} ly 2 2h 8 Inca. 
PRICE. £6 £7 10 £10 £1210 £1710 £2210 Works. 


} SEND FOR DESCRIPTIVE PRICE LISTS, PARTICULARS AND DISCOUNTS. 
— T. TOWARD & CO., Ouseburn, NEWCASTLE-ON- cre o 


DEMPSTER, MOORE & Co., 


HEAD OFFICE : 49, Robertson Street, 
(WORKS : Kinning Park, ) 


All Classes of ENGINES, BOILERS, MACHINE TOOLS, CRANES, PUMPS, 
MINING PLANT, &c., &c., for Home and Abroad. 























a SS 

PATENT WELDLESS STEEL TUBES, 

-—<——=_ For Boilers, Hydraulic Presses, Ferrules,Boring 
— Rods, Bushes, Shafting, Couplings, & other uses. 









1966 


DOUBLE HELICAL TOOTH WHEELS. 


Bevel or Spur Gear from 3in. to 20ft. diameter, 
MADE BY SPECIAL MACHINERY. 


ADVANTAGES over ORDINARY GEARING 



















a Stronger Tooth. 
rm, More Bearing S Surface on Tooth 
f Less Pressure on Collar of 
Journals. 
Free from Jerks 
and Backlash. 
More Teeth in 


Gear. 
Smoother Work- 





70 -—— 





Ew S 


TOOTH WHEELS cor BY MACHINERY. 1938 


WILLIAM WHITTAKER & SONS, Engineers, &c., OLDHAM. 























GLASGOW. 














DAVID COLVILLE & SONS, 


LIMITED, 

seb: AST? 

9 tie Dalzal Steel & Iron Works, : 
got ay MOTHERWELL, og 
raat, N.B. Sree 





BOILER BRAND. SHIP & BRIDGE BRAND 


semenrs STEEL PLATES 


ror BOILERS, SHIPS, BRIDGES, &c. 


BARS, ANGLES, 


BULBS, BULB-TEES, CHANNELS, ZED BARS, &c. 


Rounds up to 8} in. diameter. 


Material ot the highest queltty, tested at the Works to the requirements of 
Admiralty, War Office, Lloyds, Board of Trade, Germanischer Lloyds, 
Registro Italiano, Russian Imperial Government, Bureau Veritas, Indian 
State Railways, &e. 


STEEL ROLLS and HEAVY CASTINGS. 
STEEL INGOTS cast from 6 cwt. up to 60 tons in weight. 
STEEL FORGING BLOOMS rolled up to 36 tons in weight. 


SWEDISH SPECIAL 8 Crown DALZELL STEEL, also DALZELL 
NICKEL STEEL. 


IRON BARS :—Rounds, Flats, Squares, &c. 
— ADMIRALTY CONTRACTORS, — 
WEEKLY OUTPUT ABOUT 3000 TONS. 






Telegraphic Addresses :— 
‘ Colville,” Motherwell; “Colville,” London; and “ Offhabit,” New York. 
Apply for List A. 1504 


< [COMPOUND T TUBULAR CORNISH BOILERS. 


We beg to call attention to the sizes and power 
of these Boilers, showing the small amount of 
space they occupy— 
= long, pb Oin. diameter, ° horse-power. 
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100 
} Testimonials and Prices on application to the Makers, 
F. & R. BONE SOUTH LONDON BOILER WORKS, 

9 — Street, “_? — Bermondsey, LONDON. 


A LARGE NUMBER OF PRAOTICAL MEN KEPT ON HAND SPEOIALLY FOR BOILER REPAIRS 102s 

















ALLEN’'S PATENT PORTABLE 
PNEUMATIC RIVETTING MACHINES 


\) 


ORO f+ Onn} 


















Y this of rivetti: ne nites Se at Se ee lied by a small air at a pressure of about 
B 70 ih per sauare inch, This oa really portable Machine for all descriptions of Girder work, as, as owing t te the moderate pressure. 

carried by ordinary India-rudber a attached to the Machine, which can in be freely moved about in 
any direction, and ed 


from wing 0 or travelling Grane over the work to Be riveted.) 
Some as of Machines wil head rivets y to 1 in, diameter as fast as they ep pont stg i dichared 
angle in the direction — horizontally. Novcoumlatorayequized nd etvie 
Sas as whatover getah the toashaeets working, without the necessity of return tubing, as is the case with any other 











DE BERGUE & CO., Lim* MANCHESTER. 1076 
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MONTE, HARVEY 


& C0., Ltd., 


Scotland Street Engine Works, 
GLASGOW. 


ESTABLISHED OVER 50 YEARS. 


MAKERS OF ALL KINDS OF 


SUGAR MILLS 


INCLUDING 


PATENT FIVE ROLLER MILLS. 


HARVEY’S 
PATENT 


Triple-Effet 
. Evaporator 


Now in use in all Sugar Growing Countries, 


AND EVERY REQUISITE FOR 


Sugar Plantations, 


ALSO HIGH-CLASS 


STEAM ENGINES & BOILERS, 


SPECIALTY. 


Sugar Refineries fitted up 
complete for refining all 
classes of wennea 





MAKERS OF 


ling Mill | Eagins 


AND OTHER PLANT 


used in the Manufacture of Steel and Iron. 





Having taken over all the 
drawings of the late firm of 
MILLER & CO., 
Vulcan Foundry, 
COATBRIDGE, 
we are now carrying on the 


Manufacture of Steel Plant in 
all its branches. sai 








ALWAYS in STOCK and PROGRESS. | 


Telegrams to ‘‘ Hoisting, Glasgow.” 


SCHAFFER &BUDENBERG 


Whitworth St., London Rd., MANCHESTER. 


194 & 106, Hope Street, GLASGOW; 77a, Queen Victoria Street, LONDON, E.C. 


Makers of Pressure Gauges, Indicators, Counters, Speed Indicators, 
Engine Governors, Injectors, Valves, Cocks, Steam Traps, 
Reducing Valves, etc. 


= RE-STARTING INJECTOR, 


Combined with Steam Regulator, one 
Pressure Valve and Overflow ‘Valve. 


EASE OF MANIPULATION | 


CERTAINTY OF ACTION! 


Will work between 30 and 180lbs. WITHOUT 
WATER REGULATION, by simply turn- 
ing the lever. Will re-start automatically 
WITHOUT LOSS OF WATER. 


Suitable for HIGH LIFT and HOT 
ATER. 














At a steam pressure of 90 Ibs. per () in, 
the Injector will feed water at a temperature of 
115 to 120° F., with a lift of 6 to 9 feet, and 
95 to 105° with a lift of 12 to 15 feet; all 
® without regulating the water supply. - 

Under normal conditions the Injector will 
lift 20 feet at any pressure exceeding 70 lbs.’ 
13 feet at 45 lbs. 


More than 88,000 of these Injectors have 
been sold up to the present. 








pee Iron Works, GLASGOW. 


STE AM PUMP S, be LY : 


DUPLEX AND DIRECT ACTING, 
FOR ALL PRESSURES AND PURPOSES. Vii 
i, 


tp 

a 

(J ay. ee 
We. 

i 

iG 77 tt, 

HCA = = 7 

ASCOW 









PARTICULARS AND PRICES ON APPLICATION. 














NOTICE OF REMOVAL. 


oe 


MESSRS. RIGHARD SCHRAM & CO. 


beg to announce that they have REMOVED 
from 17a, Great George Street, S.W., to 


CANNON STREET HOUSE, 


LONDON, E.C., 











to which address all communications re- 
specting their Air Compressors and Rock 
Boring Machinery should be addressed. 


1939 















GOLD MEDAL, AL, PARIS, 1878 & 1885, 
GAUGE GL GLASSES 


EI A REET 
For Iron,Cast-Iron,Copper,&, 


PATENT GUILBERT-MARTIN 


Patentee & Manufacturer of the 


( 7) PATENT 
f | “BEACON” 
"GAUGE GLASS, 


Showing through the water 
Broad Red Line, thus rendering 
mit very distinct. With these 
© Basses the height of water in 
C Boiler can be seen instantly and 
as plainly by NIGHT as by DAY, 
& N.B.—All Glasses are of the 
finest quality, and manufactured 
expressly to resist extreme pres. 
gure, 
Se DEPOT : ° 
y Aldersgate Street, 
shove Hae aren ONDON, E.0. 


‘ed 5 REPRESENTED PY 1174 

"lam. “ml ARTHUR HAMBUR URGER 

GOLD MEDAL, Inventions Exhibitio, 1885. 
= STANLEY |e 


MATHEMATICAL INSTRUMENT 


MANUFACTURER 
ve Att Depertaiot Council of ee 








=p PATENT “BEACON.” 


<a 





sara Instrum 
. ang a every desorption Lana Ne hight quality and —" 


“Eins tan pea een Sistas Divider te the tae” 
Address; GREAT TURNSTILE, HOLBORE, LONDON, W.0. 


DAVID AULD & SONS, 


EVALE FOUNDRY, 
CLAS Gow, 


PATENTEES AND MAKERS OF 
AULD'S PATENT 


Steal Reducing Valves 


, LAND & MARINE PURPOSES. 


rl These Valves are extensively 
WFL, in use for supplying steam for 
purposes where a lower pres- 
mA“2 sure of steam is required than 
1 that in the boiler. 
ALSO MAKERS OF 








2049 




















THE FAIRBANKS COMPANY 
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PATENT 


HYDRO-CARBONATED 
BONE-BLACK 


FOR 36 


CASE-HARDENING 


awrire For Quotation 


W-H-PALFREYMAN & Co. 
87. Piccadilly. MANCHESTER. 


AND POWER. 


Wm. R. DELL & SON, 


26, Mark Lane, LONDON, E.C. 1922 





EMERY & EMERY CLOTH) "==. 


LEROY'S sefsinore COMPOSITION 





FOR COATING BOILERS, STEAM PIPES, &c., to 

prevent the radiation of heat, save fuel, and increase the 

power of steam. IT WILL AT ONCE SHOW A LEAK; 
IT CANNOT CATCH OR COMMUNICATE FIRE. 


Used in H.M. Dockyards, Arsenals; also by 
principal Railway and Dock Co.'s. 


May be seen where it has been in use for fifteen 
years, 


ESTABLISHED 1865. 


F, LEROY & CO,, 
GRAY ST., COMMERCIAL RD., LONDON, E. 


Also at MANCHESTER. 2013 


SILVER MEDALS INTERNATIONAL HEALTH (1884) AND 
INVENTIONS (1885) EXHIBITIONS. 
For covering Steam and 















KEENAN'S = 28 (Foun 


and effects a largesaving in fuel 
MARK and labour. It is not affected 
by to Weather, and is 
the only effective non-conduc- 
tor. It adheres to vessels of 


PATENT "= fy 


NON-CONDUCTING «6 iy 
\ 


Vegetable Pulp, Me es. arenes nas 


MATTHEW KEENAN, Sole Man ; 
ARMAGH WORKS, TREDECAR ROAD, NORTH BOW, LONDON, E. —oasox 





GRINNELL Antomatic Sprinkler 


one wa 






GIVES 


CANNOT 
LEAK ar +e FIRE. 
HAS EXTINGUISHED 2200 FIRES. 


SECURES LARGE DISCOUNTS OFF 
FIRE INSURANCE PREMIUMS. 


DOWSON, TAYLOR & CO., Limited, 


14, Victoria Street, LONDON, 8.W. 1520 
MANCHESTER AND GLASGOW 


BOILER INSURANCE 


AND 


STEAM POWER CO., 


LIMITED, 


Head Office : 67, King St., MANCHESTER. 


ESTABLISHED 1859. 
AUTHORISED CAPITAL - £250,000. 
INVESTED FUNDS ... £120,000. 


Boilers and Engines Insured 
and Inspected. 


Employers Insured inst Claims under 
es The Employers’ Liability Act.” 
Joint Policies Issued. 
Individual Accident Insurance, 


uP. L, CROmAED, M. Inst. 0.E., M. Inst. M.E., 
ief Engineer. 
0. BULLOOK, Assoc. M, Inst. 0.E., Assist, Engineer, 
EDWARD HADFIELD, Secretary. 
Applications for Agencies Invited. 1871 














The Piftin Pump 


is a scientifically constructed Rotary Pum 
which gives good practical results. It wi 
comfortably deliver 250 ft. high. 1000 to 
300,000 gallons per hour. Suitable for all 
liquids. Maintains its efficiency and gives 
no trouble. For most purposes it is to be 
referred to any other type of Pump. 
he Construction ensures durability and a 
high efficiency. Economical in first cost, 
installation, and working. 


HERBERT MORRIS & BASTERT, 
Engineers, Attercliffe, SHEFFIELD. 


The Piftin Blower 


for Foundries, Smiths’ Shops, &c. Maintains 
its efficiency and gives no trouble. The 
Construction ensures a freedom from undue 
friction and wear. Special design of 
Bearings. Only one Belt. Quiet and smooth 
working. Easy on the gearing. A con- 
siderably better return for Power than any 
other Sievers or Fan. Ample Blast at any 
required Pressure. A good Blower and 
thoroughly well made. 


HERBERT MORRIS & BASTERT, 
Engineers, Attercliffe, SHEFFIELD. 


The Piftin High-Pressure Blower 


for pressures over 14 1b. The only practical 
High-pressure Rotary Blower in existence. 








»| Will comfortably give 4} lb, per 


uare 

inch in onecompression. From 100 to 12,000 

cubic feet per minute. Well designed, well 
made, and thoroughly reliable. 


HERBERT MORRIS & BASTERT, 
Engineers, Attercliffe, SHEFFIELD. 





CLYDE SPRING WORKS 


W. S. BROWN, Jun., & CO., 


67, WASHINGTON STREET, GLASGOW. 
MAKERS OF ALL KIND OF SPIRAL, VOLUTE AND FLAT SPRINGS. 


AAMAS 














LONDON, E!1.; 
LIVERPOOL, NEWCASTLE-ON-TYNE & GLASCOW. 
Sous AGENTS FOR THE AUSTRALASIAN COLONIES : 


HAACKE & CO., | 
ORIGINAL MAKERS, 
HADLEY & O0O., AUCKLAND, N.2Z. 


JOHN H. WIDDOWSON 


(16 years Manager at Sir Joseph Whitworth & Co.), 


BRITANNIA WORKS, onosa ane, SALFORD, MANCHESTER. 


—— MANUFACTURER OF THE 


Improved TUBE-PLATE TAPPING APPARATUS, 
TAPS for the “ BELLEVILLE” BOILERS, -. 





1740 

















AND EVERY DESORIPTION OF SORHWING TACKLE, &c, 





The Piftin Rotary Exhauster 


will comfortably maintain a vacuum of 
8 inches mercury. 


HERBERT MORRIS & BASTERT, _ 
Engineers, Attercliffe, SHEFFIELD. 





JOHN BELLAMY, 


Engineer and Boiler Maker, 
MILLWALL, LONDON. 


Telegraphic Address: “Bellamy, London,” 
Telephone No, 5157, 





High Cass BOILERS of all type. 





Tanks, Cisterns, Cylinders, &c. 
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THORNYCROFTS 


PATENT AUTOMATIC 


FEED REGULATOR 
For Water-Tube pene 


IS ESPECIALLY 
ADAPTED FOR 


Marine Work, 


Electric Supply 
Stations. 


FITTED TO THE 
FOLLOWING 
SHIPS IN 


HLM. NAVY. 


=| 

4 

4 SPEEDY. 
D DARING. 
A DECOY. 
B 
=| 
4 
fu 
5 
foil 
m2 





ARDENT. 
BOXER. 
BRUISER. 
HANDY. 
HART. 
HUNTER. 
ALSO 70 SHE 
IMPL, GERMAN 
IRONCLAD 
ee 9 














ADJ USTABI.B. 





1701 


OHISWIOK, LONDON. 


Sydney Smith & Sons 


Sole Inventors, Patentess and Manufacturers, 
BASFORD BRASS WORKS, 


NOTTINGHAM 
PATENT STEAM SYREN. 


PRIZE MEDALS & DIPLOMAS. 
Condon Inventions, 1885. Liverpool, 1886. 
—— Newcastle, 1887. 
HIGHEST AWARD 
| WORLD'S FAIR, CHICAGO, 1893, 















"a 1537. 
Contractors tothe Admiralty & other Governments 
SEND FOR ILLUSTRATED PRICE LISTS. 





ADVANTAGES: 
3: SOUND—Very Powerful. 
JAMMING—Impossible. 
8. PRINOIPLH—Very Simple, 
4. WHAR—Very Durable. 
5. AOTION—Very Sensitive. 


DORMAN, LONG, & CO. umrep, 


STEEL MANUFACTURERS. 


















































London Office: —7 { | Stockyard: 
19, VICTORIA pal Bae mn 
: i] WINE ELMS 
STREET, _—_ eB 1281 
WESTMINSTER, 8.W. Books of Sections, Prices, &¢., on Application. LANE, S.W. 
FRANGIS MORTON & CO., LTD., 
LIV Ere OOkTL.. 17, VICTORIA STREET. WESTMINSTER, 8.w. 
ENGINEERS and IRONFOUNDERS, ers yee i wie 
MANUFACTURERS OF : 


Galvanized Corrugated Iron Buildings, 
Roof Principals, Girders, Bridges, 
AND GENERAL CONSTRUCTIONAL WORK. 
Pontoons, Floating Docks, Caissons. eS 
Fences, Gates, and Railings. Hydraulic Lift ond Swing ee R 
ENGINE & CONSTRUCTIONAL IRON & STEEL CASTINGS OF ALL CLASSES & WEIGHTS, 
Steel and Wrought-iron TELEGRAPH POLES. 1410 


BROTHERTONS’ TUBE GO. Ltd, 


EXCELSIOR WORKS, 
COMMERCIAL ROAD, 


WOLVERHAMPTON. 





















MANUFACTURERS 
OF ALL KINDS OF 


TUBES & FITTINGS 


FOR 
Gas, Steam and Water. 


WELDLESS STEEL TUBES 
FOR 
CYCLES, BOILERS, 
AND 
ENGINEERING PURPOSES. 












Please address all communications in full, 







TELEPHONE No. 7212. 


Telegraphic Address: 
‘*Weldless, Wolverhampton.” 


"LONDON OFFICE: 1m 
8, Jeffrey’s Square, St. Mary Axe, E.C. 


PENMAN & CoO, 












“oem, euscow = ‘ Caledonian Boiler Works, GLASGOW, 
etait London Office, 7, Laurence Pountney Hill, E.C. 





Hla 
= (j= i ee jim" | 


MAKHRS of ALL TYPES of 


HIGH-PRESSURE 


> Steam Boilers, 


In IRON & STEEL. 


IVET HOLES drilled after tue lates 
f Plates 
R are bent into form, aa = “ 
= our Patent thus avoiding trae; 
plates for flues bored out and turned up 
on outer 
P. & Co. fave the most complete ma- 
ehinery in the Trade. 1581 








Always a number of new Steam Bollers 
pt for TUMEDIATE DELIVERY. 





6. BLOWING—Instantaneous. 
7, COST—Very Reasonable, 1071 











_ Dc. 25, 1896. ] ENGINEERING, 


ZL 











THWwAITHS BEROS., ea. 
BRADFORD. 


THE OLDEST MAKERS 
OF 


Root s Blowers. 
ROOT'S B LOWERS 


With DUPLEX ENGINE attached. 
FITTED WITH PATENT BARRING GEAR. 











THE CHEAPEST AND BEST BLOWER YET 
INTRODUCED FOR 


CUPOLAS, SMITHS’ SHOPS, ALKALI AND 
BLEACH WORKS. 





20 to 20,000 cubic feet per minute. 
—0o-— 1902 


+ PLEASE ASK FOR CATALOGUE B. 


# MEASURES BROS. LTD. ¥ =~ 


LONDON. 


Siamens-Martin and Bessemer Steel Joists, 


MEASURES’ JOISTS ARE THE BEST AND CHEAPEST IN THE MARKET. 


Have now in their Town Stock 6600 tons of STEEL JOISTS, 8 in. to 

20 in. deep; also 1000 tons of Iron Joists, Channels, Tees, Angles, 

Plates, &c. Riveted Girders, Fireproof Floors, Stanchions, Columns, 
Chequered Plates, Rails, Bolts, &c. 


SECTION SHEETS AND ESTIMATES ON APPLICATION. 
PROMPT DHLIVHRY FROM STOCE. 178 























= 
4 

= 

3 

o 
= 

c 
So 

i= 

= 
Ss 
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:Ssolppy oqdessayay, 


From 8” to 20” deep. 


Telephone No. 4,586. 








JESSOP & APPLEBY BROS., 


LEICESTER & LONDON, LIMITED. 
Offices: 22, WALBROOK, LONDON, E.C. Works: LEICESTER. 











SPECIALITIES RAILWAY “ACCIDENT” CRANES. 
CRANES FOR STEELWORKS. 
FORGE & FOUNDRY CRANES. 


Highest Awards at the International Exhibitions since 1862 in LONDON, PARIS, PHILADELPHIA, ‘VIENNA, 
AMSTERDAM, ADELAIDE, MELBOURNE, and at the PARIS EXHIBITION of 1889.° 1782 














———— 


~ Sam ving two Who, 6 Pins above 





<e\NELLS ase 


#000 CANDLE maw F . 


FROM OIL 




























mensbemene is ean an oe to Use 
in every part of the World. 


OVER 10,000 SOLD. 
BEWARE OF CRUDE IMITATIONS 
bringing discredit on our system. 


The ONLY LAMPwhich has stood the 
TEST of THE MARKET. 


EACH LAMP GUARANTEED. 
Over 500 used on the Manchester Ship Canal. 
Adopted by 224% Governments. 
3O0OC British & Foreign Railways. 

and by ALL, Leading Firms. 


HORIZONTAL FLAME unaffected by Weather. 
THE BEST 18 THE SIMPLEST. 


ie $1500 Candie hand pattern, hes 

ee No. 2 sise burner for Tar Oil . 

No, 8.1500 or 2500 

portable pattern.. .. 

No, 3.2000 oF $500 Candles, Manchester Bhip 

No, é-R< or a0 Candles. A most powerful 

oc ce et oe oe oe oe R17 10 0 

a. To  & KERosine OR PETROLEUM my ForzIGn 

Counrnizs, & Tak O11 OR THE ABOVE In Guzat Burra, 


is 
WELLS’ ~ UNBREAKABLE” 
LAMPS & OIL FEEDERS. 
NEARLY TWO MILLION SOLD. 
HORIZONTAL OIL FEEDERS, 
WITtk 
Valves & Brass Tops. 
ge & 
a to iy: —_ ie. per Dosen. 
No. 83, Bt He peau 


th Patent Filler, 


Wells’ Torch Lamps. 


For Sperm, Rape, Oolsa, or other heavy Smokeless Oil. 
















New Improved Pattern Handle 
Aiso made Without Valve. 





Also used for Kerosene, 
No, 6, } Pint, Hook No, 8, as shewn, 
Dosen, 


No.6a, § Pint, Hook No. 8,asshewn, 
No.6a, 1 Pint, Hook No, shewr, 
$66. per Dow. 


WELLS’ OIL GAS GENERATING | LAMPS, 


ht from Kerosene or ithout Wick. 
, or Bmell at less Coens one Penny per hour. 

















KETTLE TORCH CAMPS. 


The Miner’s Favorite. 
Used exclusi De Beers, 
hand’ Mines, bc. 

Also used by _ 

_ tractors, 


a By By ok 














as 
saa ach Duoragtiad Pete lee 


LC. WELLS & CO. "4f"Pancren, ” LONDON 


Branch: Cheetham, Manchester. 
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CONCRETE’ BREAKERS, MIXERS, 
DISINTEGRATORS, COKE ieee 8 gli 
MILLS and évery descriptix 


ooue BREAKING ahd GRINDING Me CHINERY 
n hiir with , f 
avea a fe Ww go conc 
NMEA S oO ww 
Stone Breaking Machine Makers 
BRANDON STREET, LEICESTER, ENG. 


1207 








RHODES’ PATENT 


RENEWABLE SEATED YALYES 


For Steam, Water, Acids, &c. 










—HAYVW 3SQOVHL 


TRADE MARK— 
“ RHODASBESTOS.” 


B. RHODES & SON, 


234 & 240, Bow Road, 
LONDON, Ei. 


Castings in Patent Metals, Gun Metal, Brass 


Telegraphic Address: “Infusion, London.” 





RAPID CAULKING 


And CHIPPING, &c. 





iho 
—| 
= 
cs 
OH 
" 
i} 
i—) 
[—— 


‘a ™~ My | % — 


Thoroughly Reliable. 
Caulks at the rate of 3 ft, per minute. 
In use by Leading Companies and Engineering Firms. 
Does the work of half-a-dozen men. 






Trade Mark, 1500 
"Pua" IN USE. 





cater 


Of every description. 
PATENT PREUMATIC DRILL. 
BORES AS FAST AS VERTICAL. 


STEAM CRANES 


RIGBY'S Patent STEAM Auman 
Sole Makers : 2027 


R. G. ROSS & SON, 


Engineers, GLASGOW. 





S\INAPIER, SHANKS & BELL, 


dita and Shipbuilders, YOKER, GLASGOW. 
CONTRACTORS FOR ALL DHSCRIPTIONS OF STHAM AND SAILING VHSSHLS. 





A SPECIALTY OF HIGH-SPEED AND LIGHT-DRAUGHT STEAMERS. 1488 











iIsmirTrE & GRACE. 


ALL LOOSE PULLEYS SHOULD BE FITTED WITH 


Szmith’s Patent Self-oiling Bush. 





= S| PULLEYS pean ee ees Te 


ENQUIRIES SOLICITED. 


SMITH & GRACE, Engineers, THRAPSTON, 
LONDON: 35, QUEEN VICTORIA STREET, H.C. “ cnade! ERE Per0%.” 








+ 
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AUGUSTIN NORMAND & CO.. 


Engineers & Shipbuilders, HAVRE (France). 
SOCIETE ANONYME DES . 


ORGES ET CHANTIERS DE LA MEDITERRANEE 


HAVRE (France). 
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NORMAND-SIGAUDY’S Patent WATER-TUBE BOILERS for High-speed Mail Steamers, large Yachts, Oruiners and Battleships. 
NORMAND-SIGAUDY’S PATENT FEED REGULATOR. 


AUGUSTIN NORMAND & CO. 


Engineers & Shipbuilders, HAVRE (France). 
NORMAND’S PATENT FEED-WATER FILTER. 


Adopted by the French and other Governments. 
fitted with this Filter. 


NORMAND'S PATENT FEED HEATER. 


15 to 20 per cent. Economy of Fuel. 


NORMAND'S PATENT CYLINDER RELIEF VALVES. 
NORMAND’S PATENT BOILERS. 


Applied to the ‘‘Forban,” the fastest Steamer afloat. 














700,000 I.HP, already 





The consumption of fuel in Normand’s Torpedo-Boat Engines, which are fitted with the above appliances has, in the official 
Government trials, been repeatedly as low as 1.1 lb. per I.HP. per hour at low speed, and 1.7 1b. at maximum speed. 
The total weight of Engines, Boilers and Water has been brought as low as 36 lb. per I. HP. 





SOLE REPRESENTATIVE IN GREAT BRITAIN— 


LESLIE S. ROBINSON, 28, Victoria Street, WESTMINSTER, S.W. 


Tele. Address ; ‘‘ EYEBOLTS, LONDON.” Telephone No. 3128. 1460 


SHEPHERD, HILL & Go,, Lro, 


MACHINE TOOLS. L E E DS. 


















WATER SUPPLY. 


Send for Illustrated Catalogue, 
No. 23, of 


JOHN BLAKE’S 


PATENT SELF-ACTING 


Hydraulic Rams 


Containing hundreds of names of users, and many 
testimonials. Made in sizes to raise from 300 to 





400,000 gallons per day. These Rams will lift a part 

of the same water that works them, or they can be 

worked by a stream of dirty water whilst pumping up 
pure water from a well or spring. 








View of Ram worked by water from a spring, and 
supplying the house and garden on the hill 





BLAKE’S HYDRAULIO RAMS have been supplie 
to the following amongst others :— 


His Royal Highness the Duke of Connaught 
His Highness the Mahazajah of Kashmir 

His Grace The Duke of Devonshire 

His Grace The Duke of Westminster 

His Grace The Duke of Cleveland 

His Grace The Duke of Portland 

His Grace The Duke of Sutherland 

His Grace The Duke of Leeds 

His Grace The Duke of Marlborough 

His Grace The Duke of Grafton 

The Most Hon. The Marquess of Ripon 

The Most Hon. The Marquess of Downshire 
The Most Hon. The Marquess of Abergavenny 
The Most Hon. The Marquess of Londonderry 
The Most Hon. The Marquess of Cholmondeley 
The Right Hon. The Earl of Derby 

The Right Hon. The Earl of Devon 

The Right Hon. The Ear] of Gainsborough 
The Right Hon. The Earl of Romney 

The Right Hon. The Ear] of Granard 

The Right Hon. The Ear] Beauchamp 

The Right Hon. The Earl of Caledon 

‘The Right Hon. The Ear! of Lichfield 

The Right Hon. Earl Ferrers 

The Right Hon. The Earl of Feversham 

The Right Hon. The Earl of Harewood 

The Right Hon. The Earl of Harrowby 

The Right Hon. The Earl of Wemyss 

The Right Hon. The Earl of Ancaster 

The Right Hon. The Earl of Scarbrough 

The Right Hon. The Earl of Londesborough 
The Right Hon. The Earl of Carnarvon 

The Right Hon. The Earl of Leicester 

The Right Hon. Earl Bathurst 

The Right Hon. Earl Fitzwilliam 

The Right Hon. Earl Temple 

The Right Hon. Lady Northwick 

The Right Hon. The Countess of Shaftesbury 
The Countess de Morella 

The Dowager Lady Williams Wynn 

Lady Henry Cholmondeley, East Burnham 


ge 
Lady Henry Cavendish Bentinck 
Lady Frankland, Thirkleby Park 
The Right Hon. Lord Hothfield 
The Right Hon. Lord Leconfield 
The Right Hon. Lord Ribblesdale 
The Right Hon. Lord Hatherton 
The Right Hon. Lord Leigh 
The Right Hon. Lord Raglan 
The Right Hon. and Rev. Lord Scarsdale 
The Right Hon. Lord roughem and Vaux 
The Right Hon. Lord Hindlip 
The Right Hon. Lord Northbourne 
The Right Hon. Lord bse 
The Right Hon. Lord Clifford of Chudleigh 
The Right Hon. Lord Schroder 
The Right Hon. Lord Burton 
The Right Hon. Lord Macnaghten 
The Right Hon. Lord Walsingham 
The Right Hon. Lord Hampton (Trustees of) 
The Right Hon. Lord Abinger (the Exors. of) 
The Right Hon. Lord Mowbray and Stourton 
The Right Hon. Lord Derwent 
The Right Hon. Lord Crewe 
The Right Hon. Lord Denman 
The Right Hon. Lord Portman 
The Right Hon. Lord de Blaquiere 
"lhe Right Hon. Lord Belper 
The Right Hon. Lord Viscount Bridport 
The Right Hon. Lord Viscount Clifden 
The Right Hon. Lord Viscount egne 
The Right Hon. Lord Viscount Galway 
The Right Hon. T. Suthern-Estcourt 
The Hon. Sir William Ventris Field 
The Hon. A. C. Liar ig) Phoec 
The Hon. H. Sewell, Steephill Castle, Ventnor 
The Hon. H. E, Butler 
The Hon. E. H. Ellis 
The Hon. Henry John Coke 
The Hon. C. G. Trench 
* The Hon. Charles Ellis 
The Rev. Hon. E. T. St. John, Bletsoe, Bedford 
Admiral Sir George Broke-Middleton 
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Contractors to Her Majesty's War Department, the Lords of the Admiralty, the Council of State for India, the Crown Agents for . 
the Colonies, the Foreign Governments, and the Chief Railway Companies, Engineers, &c., of this and other Countries, 1120 


JOHN BLAKE, 


Oxford Street Works, Accrington, Lancashire, 








24 


ENGINEERING. (Dec. 25, 1896. 








GLASGOW 
IRON & STEEL 
COMPANY, 


LIMITED 
HEAD OFFICES: 


26, ST. VINCENT PLACE, 
GLASGOW . 


Telegraphic Address - - - - « “INGOT, GLASGOW.” 


‘BBBEBEERE BE EEB EE 


COLLIERY 
PROPRIETORS. 


4BQBLEBBEBERERE REED 


MANUFACTURERS OF 


PiG-LRON 
WROUGHT IRON &STEEL 


SULPHATE OF AMMONIA, 
Coal Oil, Tar, Pitch, &c. 


MAKERS OF 
BARS to all sections in IRON or 
STEEL, ANGLES, BULBS, 
CHANNELS, TEES, ZEDS, 
GIRDERS, ROUNDS, (up to 7 in.), 
RIVET BARS, STRIPS, HOOPS 
(Splayed and Plain), NAILRODS. 
Also STEEL SLABS, BILLETS and 
BLOOMS. 


COLLIERIES: 
BAILLIESTON. MOTHEBWELL, 
WISHAW. 


BLAST - FURNACES 
AND SULPHATE OF AMMONIA PLANT 
WISHAW. 


[RONWORKS: 
GLASGOW AND MOTHERWELL. 


STEELWORKS: 
WISHAW. 


POCCS CS SrrrrrrTg 


The Steelworks havin 

uipped with Mills an anaes appliances 

a most approved type and largest size, 
can now supply 


SHIP, BRIDGE AND 
BOILER PLATES 


of finest qualities and largest sizes 
1] it. wide, and of greatest poe vod 
area made, 


SHEETS IN IRON OR STEEL TO 
ALL GAUGES 
AND FOR ALL PURPOSES. 


BRANDS ™ 
MALLEABLE IRON “cLascow ep 

















recently 


“ @LASGOW “ GLASGOW 

STEEL ¥ & @ 
SHIP.” BOILER.” 

PIG-IRON * - = “WISHAW.” 








STERNOLINE LUBRICANT 


REGISTERED TRADE MARK. 
BEST, Most Economical and Cheapest Lubricant for Stauffer and all 


other Grease Lubricators NO HEATED BEARINGS. NO SPLASH NG. 


_ STERN BROTHERS, ”:°**" 


57, GRACECHURCH STREET, LONDON, E.c, § 
Telegraphic Address: ‘‘ 





AND AT GLASGOW 
Centumvir, London.” 1724 











ST, GEORGE’S IRONWORKS, LT? MANCHESTER 


(Late ORMEROD, GRIERSON & CO., Ltd.), 
HINGIN HERS win MTLiIWwW RIGETS, 


MANUFACTURERS OF Have‘the Largest Assortment in the Trade ot 


PAT TERNS, 


Stationary Steam Engines for all purposes. 


Porter’s Governors ; all sizes in Stock, 


MILL CEARING WITH MACHINE-CUT TEETH, 
Cranes, Turntables and Water Columns, SPUR WHEELS, BEVEL WHEELS 
Compressed Air & Air-Compressing Engines. MITRE WHEELS, 


FLY WHEELS. 


DRIVING PULLEYS AND DRUMS 


CAN BE SUPPLIED, 


BORED AND TURNED 


IF REQUIRED. 


Prospecting Boring Machines. 





AND ALL KINDS OF 


CEMENT MACHINERY 
HYDRAULIC PRESSES. | 
CATALOGUE OF WHEEL AND PULLEY PATTERNS ON APPLICATION. 


‘*ORMEROD GRIERSON, MANCHESTER.” National Telephone No. 229. 1073 


Seceeneell 


: ; 


AS —ON ADMIRALTY AND WAR OFFICE LISTS.— 


*MANNESMANN TUBE C: L 


LanporeE R.S.0. SouTH WALES. 








Telegraph Address : 



















































LARGEST MANUFACTURERS OF WELDLESS STEEL TUBES. 
SPECIALLY ADAPTED FOR HIGH PRESSURES. STEAM,GAS AND|5 
HYDRAULIC TUBES |2 

AND z 

BORING BARS S 

1 |< 

m 








WEI ESS TUBES 


oR rea YIEE. 


CL ee La 





CYCLE TUBES 


AGENTS, 


Lonpon: H.E. Dresser, 110 CANNON ST. E.C 
Grascow:- Crossters, 196, St. VINCENT ST.. 
MANCHESTER= R.J. ROSTRON, Box 303 Rovac EXCHANGE: 
BinmMincHAM:-W.A. HoLLAND, 164, CORPORATION ST. 


MIDDLESBOROUGH. & NEWCASTLE ON TYNE:- J.STEVENSON & < 








“ae weksTLe ON Tynes, 





re 











_ Sug 











- 
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We We hold the premier position this year on the list of watches issued by Kew Observatory with a Gold 
Split-Seconds Chronograph, which gained 82.2 marks out of a possible 100. 


5. SMITH & SONS’ NON-MAGNETISABLE WATCHES 




















a ee i Chronograph, 
THE TESTING OF OUR the Four dial 9, yp Siter or Se, 
minute Recording £10 10s. 

om sobbing Ph eel 18-ct. Gold, 





We ash ave great pleasure in giving the Hydrographer's 
Repurt» 
HyprocRaPHIc DEPARTMENT, ADMIRALTY, 
Lonpox, 8 W., 19th May, isos. 

81 n,—I have much pleasure in returning you the two 
N. u-Ma_netisable Watches which you were good enough 
to -en« fur my inspection, They have successfully passed 
through a severe test in close proximity to a powerful 
dynamo and I believe the Astronomer Royal is in corre- 
spondence »ith you on the subject. 
I am, Sir, your obedient Servant, 

W. H. WHARTON, Hydrographer, 


Messrs 8S. Surru & Son, 9, Strand, W.O. 


Prize Medal, Electrical Exhibition, 1892, 
_for or Non-Magnetisable Chronographs, 





~ SMITHSON 
9. STRAND. 







Send for our Treatise on Watches, ‘ne “an ~\ 
Published, 141 pages, 820 IIlustrations. ©ass A, 
The finest work ever published on the Cortileate, 


subject, from £65 to £105, Class B, £25, 





S.SMitTteo & SON, iii, 9, STRAND, W.C. 
Jewellers, Silversmiths and Clockmakers; Makers to the Admiralty and Kew Observatory. ' 1786 
OLD WATCHES AND JEWELLERY TAKEN IN EXCHANGE. WARRANTY WITH EVERY WATCH. POSTAGE FREE AT OUR OWN RISK. 


STEEL & IRON FORGINGS 


UP TO ANY WHIGHT. 








ON ADMIRALTY LIST. 





Hollow Shafting Finished 
in Patent Machine for ¢ 
Boring from Each End (eee 
simultaneously. 


This Orank was finished in 
18 days. 
Weight of Steel Ingots used 
33 tons Ocwt. 0 qr. 
Finished weight, 
11 tons 6 owt. 1 qr. 
Dia. of Journals and Pin, 18 in 
» Hole through Body, 9% in. 
« Hole through Pin, 8 in. 









DENNYSTOWN FORGE 60., 
DUMBARTON. 


EXCEPTIONALLY QUICK DELIVERY GIVEN 
FOR FINISHED CRANK SHAFTS. wn 1221 


Telegrams— 
“FORGE, DUMBARTON.” 




















The stiff or semi-plastic system of Brick-making for 

producing a dense plastic pressed brick ready for im- 

mediate removal to the kiln was invented by us 28 years 

ago, and it is most successfully working in nearly all 
parts of the world. 


DOUBLE THE STRENGTH OF ANY OTHER 
MACHINES IN THE MARKET, 


Brick plants for producing the best plastic-pressed 
facing bricks on the most economical system. 


Awarded Three Highest Medals at Adelaide 

Exhibition, and the ONLY @old Medal for 

Brick Machinery at pe Melbourne Exhibition, 
1888-9, 


BRADLEY & GRAVEN, |; 


WESTGATE COMMON FOUNDRY, 1577 





‘| WATER METERS 








WAKEFIELD, ENGLAND. 


iii USS tn ilies a 
CRAVEN'’S PATENT BRICK MOULD AND DRESSING MACHINES. 





Sam 
De” The TRADE ONLY SUPPLIED, “=a 
ASBESTOS Ya: Yarn, Packing, Mill- 
ASBESTOS Clot Oloths-Pure, Metallic : 
ASBESTOS India India rabber ber Proofed : 
ASBESTOS LR. RP Proofed Sheeting 
ASBESTOS Block & Block & & Rolled Cloth 
ASBESTOS LR. RP _Brooted Tape, 
ASBESTOS Po Power, Bola Boiler Oover- 


Inge, Pipe Lagging, &. = 
BEST QUALITY AND PURITY GUARANTEED. 


Write for Samples and Prices to 





|WALLACH BROS., 


57, Gracechurch Street, 
LONDON, EI.C. 1618 
Sole Agents for Devalle’s Asbestos Works, Turin, Italy. 


Telegrams: ** Hammermap, London.” 


WEBB & SON, 


TANNERS, CURRIERS, 
Fellmongers, 


GLOVE AND GAITER 
Leather Dressers, 











of 


12 First-Class Medals 
AWARDED. 





Combs Tannery, Stowmarket. 
Price Lists and Terms on application. 
LARGELY USED IN 


COMPOUND 


TRIPLE-EXPANSION 


ENGINES, 














In rin 
or fenetie. 







70,000 miles 


with one ring added. a /e) &, 
SAFE. ECON omg re) 


R. B. LINDSAY & coe 
43, Mair Street, Plantation, GLASGOW. 
THE UNIVERSAL 





















Are the Best & Cheapest 
in the World. 


For further 
particulars apply to— 


THE UNIVERSAL 
Youn METER CO., 


LIMITED, 
ST. GEORGE’S HOUSE, 
EASTCHEAP. 1621 


GREAVES'S BLUE LIAS Lie 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


var th above and Roman and Lisa Goment t 





| Stockton, Wilmoote, and Harbury Works, 


Chief Offices: WARWIOK. 


Depots: WORCESTER WHARF, BIRMINGHAM ; 
18, SOUTH WHARF, PADDINGTON, W. 6964 
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BUTTERS BROS. & CO., 


CRANE MAKERS, 
Contractors’ Engineers and Machinery Merchants. 


HSTABLISHED 1867. 























SPECIALITIES. 


Improved Wire Rope Steam and Hand Derrick Cranes, 


With Jibs from 40 ft. to 70 ft. long. 
MAKERS OF ALL KINDS OF BUILDERS’ & CONTRACTORS’ PLANT. 
LARGE STOCK OF SECOND-HAND PLANT, FOR SALE OR HIRE, always on hand. 


Catalogues and Prices on Application, 














Offices— 20, WATERLOO STREET, 
Works—LAMBHILL ST., PAISLEY ROAD, } GLASGOW. 
Registered Telegraph Address—“ BUTTERS, GLASGOW.” 171 
— THE — 
























T. legramie ; 
“Pumps, Leeds.” 


Telephone No. 786, 


| LEEDS ENGINEERING 
| HYDRAULIG 60, 


] PROVIDENCE works, 











LEEDS. FOR 
: RIVETTERS, 
j y RORERTES_maaoveD PUNCHES 
e ACTUATING VALVES. CRANES, 
| &c., &e. 
7) No Trouble with Leathers, Work wit 
| AS SUPPLIED TO THE vaaaie 


ADMIRALTY. 





Hydraulic Plant, 
Colliery Plant, 
Pumping - - 


- = Machinery, 
&e., &e. 





Single Valve. 





“FLEMING & FERGUSON'S PATENT” 
QUADRUPLE, TRIPLE AND COMPOUND 


VERTICAL EXPANSION ENGINES, 


ADVANTAGES IN THESE ENGINES. 


NO DEAD CENTRES, CAUSING VERY UNIFORM EFFORT ON CRANK PIN, 
AND PERFECT STEADINESS. 
PERFECT GOVERNING. 
SMALL COST OF ENGINE HOUSE AND ENGINE BED. 
HIGHEST ECONOMY IN FUEL. 
SMALL AMOUNT OF FRICTION, INCREASING EFFICIENCY OF ENGINE 
ALL PARTS EASY OF ACCESS. 























































































































ALSO MAKERS OF 


ALL KINDS OF HORIZONTAL ENGINES. 
LANCASHIRE BOILERS 


UP TO 200 Ib, WORKING PRESSURE, 








MILLWRIGHTS’ WORK IN ALL ITS BRANCHES. 


Parsrr QUICK-SPEED N.D.6. COMPOUND ENGINES 


FOR ELECTRIC LIGHTING AND OTHER PURPOSES. 








wi‘ Crompton’s Patent’? Metallic Packing 


FOR PISTON ROD GLANDS. 





“ BUCKLEYS” PATENT PISTON Rop SUPPORT. 





WRITE FOR CIRCULARS TO 


{JOHN MUSGRAVE & SONS, Ltd. 








GLOBE IRONWORKS, BOLTON, LANC. “i 
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Thomas Turton & Sons, PATENT WEATER CONDENSER cs 


TELEPHON TELEGRAMS, 


MANUFACTURERS OF LIMITED. NUMBER | _WE T " HEATERITE, 
FNGIE, CARBIGE, AND WAGON SPRNGS| ~seagcct Smsrerecct oe 


Cast Steel File Ss, LATEST IMPROVED 


\ BERRYMAN = Sila 
ENGINEERS’ TOOLS, HAMMERS, EDCE TOOLS STEEL “we FEED WATER HEATERS 388) xz 
FORCINGS, SPRING STEEL 


inl - : WATER SOFTENER per § 
Tool Steel. ‘a “es 


Fuca: Brass Tube EVAPORATIVE Be] 
SHEAF WORKS, SHEFFIELD. ietgtiy === | 


London Office: 90, CANNON STREET, EC. where Softeners are anticipated = FM. ewes enone E 








a 



















Ln PATENT HEATER CONDENSER CO. 








Creer eres 


FREE OF CHARGE. 


Boston, U.S.: 40, KILBY STREET. Sen 
SAVING FROM 20% to 60%. ae a 


GRAFTON & CO. OF uateie the wiaie Dik, ae! YEARS. 


~ |SOUTHGATE ENGINEERING CoO., LTD. 


CYCLOPS WORKS, 
“GRAFTON BEDFORD," BEDFOR D. NEW SOUTHGATH, ENGLAND, 
CONTRACTORS TO THE WAR OFFICE, INDIAN, COLONIAL AND FOREIGN GOVERNMENTS 


DIUM} CRANES. SPECIAL PLANT MACHINE TOOLS. 


FOR THE MANUFACTURE OF 


STEAM, HAND, ELECTRIC 
AND CUNS & PROJECTILES ===. 




















pplication. 








HYDRAULIC CRANES INCLUDING DRILLING, PLANING, 
Up to 100 Tons. Orucible & Open Hearth SHAPING, 
PATENT STEAM PILE Bteel Furnaces, PUNCHING and 
HydraulicForging Hammers, BENDING MACHINES. 
DRIVING P PLANT. BORING, TURNING, MAKERS OF THE 
COAL WASHING PLANT. RIFLING MACHINES, &e. TORNADO DISINTEGRATOR. 
Telegraphic Address—‘‘CENTRIFUGAL,” NEW SOUTHGATE. 1535 








BAKER’S ROTARY PRESSURE BLOWERS AND EXHAUSTERS. 


Illustrated Descriptive Price List tree on a 
















THE BEST 
ee ST] 


oy NO | STEEL, IRON 4 BRASS CASTINGS, TOOL STEEL, FILES, 


WITH ALL THE LATEST IMPROVEMENTS. ai 
o . . 
p 5 5 
“s 2 5 
d = z 
ry > 
= L Sw 3 
= a 
i GS 
> ea ® z= 
a $5 
F | oD on < 
: Py 
= < 77) 
> O 
: 


n= oa 
FANN) il iq ih, 4 


Single or Double-ended. 


FORGINGS, BESSEMER BARS, &e, 


GANDYS od BAKER BLOWER ENGINEERING CO., Stanley St., SHEFFIELD. 


Luery Bellguaraniced Successors to SAVILE STREET FOUNDRY & ENGINEERING CO., Ltd. 1157 
& sidmped: every foot 


GANDYS © 
po-olherbeltis genuine: 
Works SEACOMBE 
CHESHIRE © 

















1519 
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““ GEO. CRADOCK & CO. 


Chicago Exhibio. WIRE ROPE WORKS, "W47-AXECESIE"EES C.D. WIRE DRAWING MiiLs. 


Registered Trade Mark 
All Wire used in the Manufacture 
— _ is oo by our- 
selves from specially pre 

Wire Rods exclusively for on 
own use & on no account what- 
ever do we supply the Trade, 


LONDON OFFicr— 


7, EAST INDIA AVENUE, 








Original Manufacturers of 


LANG’S 


PATENT ROPE 


AUSTRALIAN OFFICE— 


GEORGE CRADOCK & CO., 














VICKERY CHAMBERS, E d . . TELEGRAMS— 
82, Pitt Street, ge yr ee pty Fg peng poten ety Pe ge Bert rie | CRADOCK, WAKEFIELD.” 
tons at a cost of .088 pence per ton. This rope was taken off only on account of the length of time it had worked The best previous ropes (other makers) ran 16 ABC & the Engineerin > Tel h 
s_ZoNEyZ. months and nine days, raising 880.200 tons; and 1$ months 2) days, raising 741,600 tons respectively, at the MEIR HEY COLLIERY, LONGTON, STAFFS. Geue o ae —_ 
Three Highest Obtainable Awards from the R. A. Society. u f 7 ST Vi A N Upwards of 100 Supplied to Governments alone, 
0 [ ENG N ES CONTRACTORS TO THE 1207 DREDC ERS 
WORKS: Holderness Foundry, Hull. HOME, COLONIAL, AND FIFTEEN FOREIGN GOVERNMENTS. LONDON OFFICE: 73a, Queen Victoria St., E.C, 








STERN WHEEL STEAMERS, 


BT TARRoOwW ss OCOOC., LONDON. “The Engineering Telegraph Oode” used, 

















a 


f——¥ (i 
Nj HH 
Bkubbbk)) mak bi a MES ras 


Fee ae ee 2 ee ee 





The ‘* Mosquito” and “‘ Herald,” shallow-draft Gunboate built by Mesers. YARROW & OO., for the British Government, for service on the Zambesi ; | , 90 ft., beam, 18 ft., draft, 18in., constructed on their patent 

system, in floatable sections, by which means they were put together out at sea with great rapidity. In order to ascertain how speedily vessels constru on this _ could be connected together and set to work, & 

trial was made on the Thames, and it was found that the whole operation from the time of commencing work to when the vessels were running under steam, occupied less than twenty-four hours. This system is spec 

suited for foreign parts, avoiding thereby the costly and difficult process of ee and launching. Stern Wheel Steamers have been found by experience to be the best type of vessel for shallow river na’ D, 
and of these, Messrs. YARROW have a large number of examples for all parts of the world. They build them varying in length from 50 ft. \. 

— Seed 


GROSBY STEAM GAGE & VALVE CO. 














TRADE MAR 
PARIS EXHIBITION, 1889. 
WORLD'S FAIR, 1893. 


GoL_p MebDaAt (HiaHEest AWARD) 
Hiauest AWARD 


Manufacturers of Steam Engine Indicators, Sight-Feed Lubricators, ‘“ Pop” Safety 
Valves, Water Relief Valves, Chime Steam Whistles; and Sole Agents 
for the Mason Reducing Valves, and Ohapman Full-way Stop 
Valves, for Water, Steam, Gas, Oil and Ammonia. 


A LARGE STOCK ALWAYS READY FOR IMMEDIATE DELIVERY. 


75, QUEEN VICTORIA STREET, LONDON. 


CROSBY-WAAREN-HAUS, Rodingsmarkt, 33, HAMBURG. 1801 








CROSBY IMPROVED 
CROSBY INDICATOR, for High Speeds, MENRY CHAPMAN, 10, Rue Laffitte, Paris,  SIGHT-FEED LUBRICATOR. 














_Dec. 25, 1896.) | | ENGINEERING. ve 29 











SMEDLEY BROTHERS, Lid, 


Eagle Ironworks, BELPER, DERBYSHIRE. 


EDGE RUNNER GRINDING MILLS 


FOR ALL DHSCRIPTIONS OF MATERIALS. 1208 
















ESTABLISHED 1777, 
MAKERS OF “UNIT” Anglo-American OIL MILL, 


OIL MILLS, ~~ =" —~ 


CAPACITY PER fi! HOUR8—Linseed and similar small seeds, 


Hydraulic Ram & Pump Leathers,” 160 to 200 cwt.; Cotton Seed, 155 to 1890 cwt. For Cocoanut 


and Seeds requiring crushing twice, a medified form ef Mill Is 


THE KINGSTON PATENT supplied. 


" DREDGER & EXCAVATOR. AL SEARING SPORTED OTH _ 





Catalogues and Prices in English, French, German and 
Spanish, free on application. 


ROSE, DOWNS & THOMPSON, LO. ey 


GOVERNMENT CONTRACTORS, 


OLD FOUNDRY, HULL, 


Dunster House, 12, Mark sft London, E.C., 
76, 6, Cortlandt Street, New York. 


EMERY LUKE & SPENCER, Ltd. “DIS [ = DISCS 
BROADHEATH, near MANCHESTER. 


THOS. CHATWIN, GT. TINDAL STREET, BIRMINGHAM, | sib ec. NGHAM, 
a Mit ies AND MANUFACTURER OF -— 
Stocks, Dies, Taps'& Rimers; Improved SCREWING MACHINES for Hand & Power. 


Standard Cylindrical Gauges, Surtace Plates, Twist Drills, Milling Cutters, Cut Gears, Spanners and Wrenches. 
Patent. Tube. Cutters, Tube Wrenches and Vices, and General Tools. 


SOLE MAKER of PALMER & BLACKMORE’S Patent TWIST DRILL GRINDER & W. JONES’ Patent PIPE CUTTER for MAINS, is 


HIGHEST AWARDS: CALCUTTA, STOCKHOLM, ADELAIDE, MELBOURNE, &c, 1011 














































Palmer & Blackmore's Patent 
vind Cn B . ae. with 
— work (ot Kmery-Wheo 
across 

edge _ gue toa 
hole. and cther yavanna. 
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— WIRE ROPE —— 


BLOCKS, TACKLE, 


ALL APPLIANCES 


FOR WORKING IN CONJUNCTION WITH 





MINING & HAULING PLANT. 


BULLIVANTS’ FLEXIBLE STEEL WIRE ROPES 
For all Engineering Purposes. 








REGISTERED OFFICE— 


72, MARE LANE, LONDON, E..C. 














SOLE MAKERS OF THE ELECTRICALLY-DRIVEN LADDER DREDGERS “ BUNAU VARILLA..” 
Bngineering Works at UTRECHT. Shipbuilding Yards at SLIKKERVEER, near ROTTERDAM. Boiler Works at GRACE-BERLEUR, near LIXGE (BELGIUM). 
BUILDERS OF THE MOST IMPROVED DREDGE PLANTS. THE LAST TEN YEARS MORE THAN <2O©O OF SUCH PLANTS HAVE BEEN CONSTRUCTED. 




















NSTRUCTED for various Governments and principal hasbeen te the 5 Netherlands, Dutch Colonies, France, Germany, Austria-Hurgaria, D-nmark, Russia, Spain, Portugal, Roumania, Bulgaria, Turkey, 
go Belgium, the Argentine Republic, Brazil, Columbia, Portuguese-Congo, &o., &. si - : 


Londen Representative for English and Colonial Possessions SIDNEY STRAKER, 139, Cannon Street, E.C. 1973 


BULLIVANTS’ 


WJIEE EOP Es. 


BULLIVANT & CO, Limited 


Works—MILLWALL, LONDON, E 1 
Firm A. F. SMULDERS, Engineers & Shipbuilders, ROTTERDAM, HOLLAND, «smttsers, Rotterdam. 
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C.A. PARSONS & CO. 


Heaton Works, 
TELEGRAPHIC ADDRESSES: 
‘* Turbo, Newcastle-on-Tyne.” 
nk be jeowcastle-on-T yne. 


On Admiralty & War Office Lists & to Foreign Governments, 


ELECTRICAL 
TRANSMISSION OF POWER. 


For Pumping, Hauling, Drilling, Coal- 
Cutting, Ventilating, &c. 


Complete Installations quoted for. 


To all who study ECONOMY of STEAM and SPACE, and recognise the advantages of a FAN 
and FAN ENGINE which are EASILY ADAPTED to SPECIAL CIRCUMSTANCES, have 


exceptionally few Wearing parts, and are quickly and cheaply repaired, 


PARSONS’ TURBO-SCREW FAN 


will commend itself as the CHEAPEST and MOST EFFICIENT Ventilating Plant in the market. 
Also made to be driven by an Electric Motor—in which case, from its Lightness and Portability, 


it is especially adapted to assist ventilation at any point at the Face. More quickly erected 


than any other plant of same power. A 30-inch Fan will draw 40,000 cubic feet per minute 
1956 


at a moderate water-gauge. 
meme 


CARRICK & WARDALE, GATESHEAD. 


FLY-WHEEL AND PATENT DUPLEX SLIDE VALVE PUMPS. 









































VERTICAL AND HORIZONTAL, WITH IRON OR BRASS PUMP ENDS FOR 


BALLAST, BILGE, FEED, FIRE AND ALL PURPOSES. 


ADvestiniiain —These Valves are Worked Automatically; are Less Liable to Choke than Ordinary Lift Valves, as they will Pump Semi-fluids, Water Charged 
with Grain, Chips, Small Coals, Waste, in fact any Obstruction which will Pass through the Ports; Give a Full Bore Discharge and are Noiseless. 


ALSO 


INDEPENDENT AIR AND CIRCULATING PUMPS WITH SURFACE OR JET CONDENSERS, VACUUM AND SLURRY PUMPS, AIR COMPRESSORS, 
HIGH PRESSURE, COMPOUND AND TRIPLE EXPANSION ENGINES FOR DRIVING, PUMPING, ELECTRIC LIGHTING, WINDING, AIR AND GAS COMPRESSING. 
HYDRAULIC MACHINERY, INCLUDING SLIPWAYS, CRANES (PORTABLE AND FIXED), ENGINES, CAPSTANS, HOISTS, &c. © CHEMICAL WORKS PLANT, 
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“wWmITAGARA” : 


Crusher Pulverizer and ~=©=NJAGARA 


Coward's 


{oncentrator ==) PULVERIZER 


GOLD QUARTZ, FLINTS, BARK, | 
CEMENT, EMERY, GUM, LIMITED, 


GLASS, PHOSPHATES, GRAPHITE, &c., &c. 














Registered Offices—3, WHITEHALL PLACE, LONDON, 8.W. 





*o  aasenetaamme 
tess 


Telegraphic Address—‘‘ EayPrTiAn, Lonpon,” Telephone No. 3695. 





The Crusher can be seen working at any time. For full particulars 
apply to the Offices. 


c > A di in in i > a ana + 5 and 





se ie Ain din din tin tin tin Ain ti ti tine 


EASTON, ANDERSON & GOOLDEN, Lid., 


SOLE MANUFACTURERS, 


ie iy a ERITH IRONWORKS, ERITH, KENT. 


HE NEW IMPROVED GLOW LAMPS 


Increase the Power of Lighting by 100 per cent. 
Reduce the Cost of Lighting by 45 per cent. 
Save the Cost of Special Shades and Holders. 
Are Guaranteed to be of the Best Make. 


Are Guaranteed to last as long as any in the 
market. 


Are Guaranteed to be Accurately marked. 

Are Guaranteed as to Candle Power and Voltage. 
Are Guaranteed to be Tested before being sent out. 
Are the Only Electric Lamps which effectually and 


ECONOMICALLY REPLACE ARG LIGHTS. 


LAMPS OF ALL CANDLE POWERS, VOLTAGES AND CONTACTS 
IN STOCK. 






























































250,00 


SEND AT ONCE FOR SAMPLES, POST FREE, ON APPROVAL, AND PRICE LISTS GRATIS AND POST FREE, TO 


THE IMPROVED ELECTRIC GLOW LAMP C0., Ltd. 


“VOUBSOIR, LONDON" 103, QUEEN VICTORIA STREET, E.C. No. 15,048. 





2015 
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BROWN S PATENT SCREWING MACHINES | 


WITH DIXON’S PATENT a REMAIN UNRIVALLED. 

















KENWD ASE: & GEN", MANCHESTER. 


FRANK PEARN & CO., LTD., 


TELEGRAMS: ‘‘PUMPS, MANCHESTER.” TELEPHONE No. 1021. 


The “ Manchester’? Pumping Engine. Single-acting Ram Pumps. 





1 ; 
kl y = ba’ 
» 2 ———— 
< Z , 
a > 
| | ON 
PN ite es 
’ ; : } 
_ 7 Li“ = 


bled 











Single Ran, Double Ram. Single R he Double Ram. 


PUMPING MACHINERY. 


VERTICAL FEED PUMPS. 
PATENT OUTSIDE PACKED RAM PUMPS. 











Double acting, | 4 Cindale eating. Three-Throw Rotative Ram Pump, Compound Quadruple-Acting Pump. 


WHST GORTON, MANCHESTHR. ~ 
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Croup oF STEEL 
Bolter MOUNTINGS. 





STEEL ROLLING MILL 
PINIONS. 


y 
i 
4 
| 
: 
{ 
| 





















Croup oF STEEL 
CasTines. 


Croup OF STEEL 
CYLINDERS. 








Forcinas, 



















Evectric Motor 
WITH PATENT Worm 
CEARING. 


DYNAMO. 





Evectric HAULING 
MACHINE. 








P. R. JACKSON & CO., LTD., 


ENGINEERS, 


MANCHESTER. 


Telegrams - - - - “Jacksons, Manchester,” 1209 
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“High ‘Speed “Horizontal Engine. 





ROBEY & CO., 


BiIarItzaD, 


mova TrIwoOLN, HNGLAND. 











STAMP 





BATTERIES. Se 
Latest Design. Grinding Mil. 
Most Improved Construction. | 


All made with Solid Steel 
Heads, Cams and Tappets. 


Estimates given on application. 


High Speed Vertical 
ngine. 





"ey ee aed i t x ~ SS —_ 


Manwunaio ath A : 











Improved Vertical Improved Vertical 
Engine. Tubulous Boiler. 











SSS 











Coupled Compound Engine, with Patent Expansion Gear. 
Highest Economy. Absolute Regularity of Speed. Extreme Simplicity. 





Automatic Expansion Gear 
LONDPDONMW OFFICE: VO, QUBAN VICTORIA STRAT, B.C. 





The **Robey” antag Gagine, with The inal “Robey” Compound Engine, 
cast-iron . 
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ASHLIN’S PATENT. 


INTERCHANGEABLE: CORRUGATED FURNACES 


eee Ne aaa \ 4 4 a “a a a yp 





seal | | | | | | either 
i Section. 
OO ay 


Furnace with contracted back end flange, applicable to Furnace sis back flange cut away on Ashlin’s system, for 
separate or common combustion chambers. separate combustion chambers. 


CAPABLE OF WITHDRAWAL WITHOUT REMOVAL OF BOILER FRONT PLATE. 


TweLEEDS FORGE CO.,.umre0. LEEDS .. 
aaa. PETER BROTHERHOOD, "= ===™= 


GOLD MEDAL, ase Hou, Wanner Bn, LONDON, 8, SILVER MEDAL, 


a Senne scp ch Class 65. 


— IMPROVED Patent SIMPLE or UOMPOUND : -ylinder ENGINES, sat 

















FOR DRIVING — (jyer 144,750 HP. Supplied, DOUBLE-ACTING 
FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
PUMPS, ENGINES 
DWYANAMOos, FOR 
HIGH-SPEED Driving Dynamos, &0., 
MACHINERY, AS FITTED ON H.M. YACHT 


AS LARGELY USED in the BRITISH 
AND FOREIGN NAVIES. 


“VICTORIA & ALBERT,” 
H.M.S. “ROYAL SOVEREIGN,” &c, 





























FOR MINES, TUNNELS, &° Ny iil we & ld “py # 


CONSTRUCTORS OF THE 
; AIR COMPRESSING ENGINESH 

GAS COMPRESSING ENGINES 

BESSEMER BLOWINC ENGINES 


2} SEVERN AND MERSEY TUNNELS. 
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BRITISH KKODUCIS ECONOMY—CLEANLINESS—CERTAINTY, 


IT PAYS ail TAUFFER’S LUBRICANT 


EBVERT Reg. Trade Mark. 


ENGINEER & IRONFOUNDER TANDARD MAGHINE GREASE 


Tro USE 
| AVING 80 To 9O*% oveER LIQUID OIL. 
PAT, STAUFFER & “TELLTALE” LUBRICATORS, 4s: 


oe makers: |T RIER BROS. 


CUMBERLAND WORKS, CAMBERWELL, S.E. \LONDON 
Office : 19, Great George St., Westminster, S.W. 2 


































THE 


“DENISON” WEIGHER 


Saves Cartage to a fixed We'ghbridge 
Saves Time. 
Saves Labour. Saves Floor Space. 










FORGINGS 


Marine ‘tu Other 
EN * ] Z ~ 


a MACHINERY, 
RAILWAY 
BUFFERS, 














6817 














THE 


“ DENISON” WEIGHER 


Oan be relied on to give accurate 
results. 
Weighs from 1 lb. to 100 tons. 


THE 


“DENISON” WEIGHER 


Oompletely meets the requirements of E 
the New Weights and Measures Act. | gamma 


Heeley Bridge Foundry, SHEFFIELD. 


PATENT STEAM HAMMERS 


To work both self-acting and by hand, and will 


STRIKE A DEAD BLOW. 


¥. . BTACEYS PATENT VALVE MOTION 
hag been Sixed on other makers’ hammers and effects a great 
saving in the cost of working. 


SOLE MAKER OF THE 177 
WILKINSON Patent PRESSURE BLOWER 
tS == - (NEW PATENT) 
; FOR CUPOLAS, SMITHS FIRES, &e. 
Weigh your goods whilst lifting them Ite principle advantages are Simple Construction and Smal) Power required to drive. 


HIGH Lampe BOILERS # teEtecrams 


- = ee TINKERS HYDE 
ASPECIALITE. = 2 fo WINEEOIZE - @ 
© - a a= , ; am | 























NO SPRINGS. NO LIQUIDS. NO LOOSE 
WEIGHTS. NO UNCERTAINTY. 


THE , 9 
“DENISON” WRIGHER r CLOVER Ace Salford. 


ls compact and handy. . Converts any 
Crane into a Weighing Grane. 





Send for Catalogue. 








SOLE MAKERS: I ») i » > ) = c ee —: 
SAML, DENISON & SO Special ~ y oS mas 2 Oe Ss no J j\\ INQUIRIES 
Grammar School Foundries, MACHINERY Z s & Ss: a\ | ; SOLICITED | 
LEEDS, N . FOR ce nF SSE = : zs a | ae : =e : Zi. = REGENT MER OVER AEN 





London: 49, Leadenhal) Street, E.C. 
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The BURHAM BRICK, LIME, & CEMENT CO., Ltd. 
7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.C. 


BURHAM WORKS, rear AYLESFORD, KENT. 
London Depots: BURHAM WHARF, Belvedere Road, Lambeth; VIOTORIA WHARF and Draw Dook, Mine Elms, 


POETL.AND, SsiEPPY AND ROMAN OFME NT 


Grey Stone and White Flare Lime. Great Culand Cliff Hydraulic Lime. 
__ Gault and Clamp Burnt Bricks, Cornice Tiles and Tubes, Pether’s Patent Diaper Bricks, &c. 


BIRMINGHAM BATT 


BRASS & COPPER & 
WIRE, SHEETS 


739 




















BIRMINGHAM. 
SEAMLESS & BRAZED 


; TUBES 
7 FOR BOILERS, CONDENSERS, &c. 
Z-”"_"" Bartery, SELLY Oak.” ae oS Gene 


THE GLOBE” ¢ “OIL ENGINE. 


Sole Makers: POL.L.OCE,, WHYTE & WADDELL, 
GLOBE ENGINEERING WORKS, JOHNSTONE. 











Is highly recommended. 
imple, strong, 
economical, reliable. 
No skilled labour required. 
It requires no Special Oil. 
No question = nsurance 


No Lamp Pr nuired after 
s g. 
No soot or ashes to 
remove. 
No attention required 
whilst running. 





THOROUGHLY RELIABLE 
AND GUARANTEED. 


ALSO SOLE MAKERS OF 


“GLOBE” GAS ENGINE. 


London Representatives — 


A. J. HUNTER & CO., 


11, Queen a Street, 


HANNA, DONALD & WILSON. 
ENGINEERS, IRON : FOUNDERS and SHIPBUILDERS. 


Sine I WA UNNY ata t ese a. ON 
‘ Sid 7 
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~ FIRST-CLASS TORPEDO ENGINES AS SUPPLIED TO ‘ADMIRALTY AND INDMAN N GOVERNMENT. 
































T. SHORE & SONS 


ALBION FOUNDRY, 
HANLEY, STAFFS. 


NRL SSSA RUAN ir tommS UOaN "Oe Th Yom 


beset CE So ns: ONY NENT SU fulon mo BAI taN a : 






Write for Particulars and Prices. 





PATENT 


FRICTION CLUTCH. 


ADVANTAGES, 
Simple and cannot get out of order. 
Easy to throw in and out of gear. 
Goes in and out of gear without the 
slightest shock. 
Maximum of Power from Clutch ot 
given size. 
Cluteh ean be fully Lubricated and 
still give off necessary power. 
Friction Blocks are some distance 
from Casing when Clutch is off. 
Leverage increasesrapidly as Blocks 
approach the Rim. 


WRITE FOR PARTICULARS AND PRICES. 





’ Telegraphic Address: ‘‘DONALD, PAISLEY.” 


BBEYT WoREsS, PAISIBIi DS. » 
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THE ~HORNSBY-AKROYD” OIL ENGINE 


ADOPTED BY THE 
BRITISH, UNITED STATES, 
RUSSIAN, 

AND OTHER GOVERNMENTS. 


coma Sd 
FARM & ESTATE WORK, ) i 


Pumping and Driving all 
kinds of Machinery. 


















FULL PARTICULARS FROM 
R HORNSBY & Freee: ees 
SONS oN Efe Ze of B50 Fo a Y Station 
Va and of Te LG irst Prize of For Portables 
GRANTHAM. = at the TRIALS of the 
London Office and Show Room : | | = a 2a 3 6 nel and 
16a, QUEEN VICTORIA STREET. a ie 








GAS ENGINES. 


Otto Principle, with several Patented 
Improvements, Simplest of Designs, 
with Fewest Possible Working Parts, 
and no complications to get out of order. 
Absolute Reliability in Starting and 
Working. Lowest Possible Consumption 
of Gas. 


REDUCED PRICE LIST AND FULL = SENT 
ON APPLICATIO 


Humpidge, Holborow &Co., 


LIMITED, 1710 


STEOUD. 


= ; : Agents for France :— 
: : = E. SALMSON & CIE., 55, Rue de la Grange aux Belles, Paris. 

, "ial ‘Agents for Belgium and Holland :— 

GEBRS. _— viii aca 46, — 











WILLIAM ASQUITH, Highroa Highroad Well Works, HALIFAX, ENGLAND. 


Contractor to Her Majesty’s War Department, The Lords of the tng and the Foreign ale. 


RADIAL DRILLING MACHINES from 3 ft. 6 in. to 12 ft. radius, of the most advanced construction. 
SPECIALITI ES: « COMBINED HORIZONTAL, BORING, MILLING & TURNING MACHINES. 


These Machines are invaluable in Engineering Work, can be used to great advantage for Horizontal Drilling, Boring and 
General Milling, viz. : He: avy Surface Milling Edge Milling, Keyway Grooving, and Face Plate Turning. 


MAKERS OF VARIOUS SIZES ALWAYS IN 


LATHES up to 48 in. centres, PROGRESS. 
VERTICAL MILLING MACHINES, @ ie : 
RADIAL & VERTICAL DRILLING pa SS) Ce See coe / 2D FIRST PRIZE MEDALS 
MACHINES, — a tt AWARDED. 
BOILERMAKERS’ TOOLS, — 
SHIPBUILDERS’ TOOLS, 
&ec., &c. 


All of the most advanced 
construction. 


























ENQUIRIES SOLICITED. 
ESTABLISHED 1865. 








Telegrams: “ASQUITH, ENGINEER, HALIFA 





DUDBRIDGE 
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THE ROLLER-BEARINGS COMPANY, LIMITED. 


The Company is now prepared to SUPPLY its 


ROLDAR-BHBARIN GS 


For use on RAILWAY ROLLING STOCK, TRAMCARS, OMNIBUSES, and other VEHICLES, SHAFTING in Factories and elsewhere. 








Large Savings effected in MOTIVE POWER either STEAM or ELECTRICAL and in the use of LUBRICANTS. 
GREAT RELIEF TO HORSES DUE TO THE REDUCTION IN STARTING AND TRACTIVE EFFORT. 











FULL PARTICULARS WITH DESCRIPTIVE PAMPHLET 
To be obtained on Application to— 


THOMAS W. HOW, Secretary, 1, Delahay St., Westminster, S. W. 


Telegraphic Address: “ Attaching, London.” Telephone No. 3267. 


CRANES “** SPECIALITY 


AND sae MACHINERY 














WAB OFFIOE, 


ADMIRALTY, 
i STEA M, INDIA oFrion 
: HAND, | 
i ELECTRIC, COLONIAL AND FOREIGN 
A \ R , GOVERNMENTS, 
AND HOME AND FOREIGN 
* HYDRAULIC 


POWER. 


TEaomasSs SMizTe, 
STEAM CRANE WORKS, OLD FOUNDRY, 
____——CiR OOD LEY, near LEEDS. 


~ BOILER- FEEDING SPECIALTIES. | 


9 FEED-WATER HEATERS. 
WE IR S DIRECT-ACTING FEED PUMPS. 
ns EVAPORATORS. 


COMBINATION FEED CHECK VALVES. HYDROKINETERS OR BOILER CIRCULATORS. 


—— Universally used in the Mercantile Marine and by the British and Foreign Navies. 


London Office : GS. & JT. WEIR, LITD., 


1, Billiter Buildings, Billiter Stet... |§ CA TEOART, GLASGOW. 


BAILWAYS, DOCKYARDS, 





HARBOURS, &c., Xo. 

















vl \, Giweir, Glasgow.” 150 
me i Hydrokineter, London.’’ 
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{LLOYD & LLOYD 


TUBE MAH EES, 


Albion Tube Works, BIRMINGHAM. 
“ALBION” LOOSE ae JOINT. 

















These Tubes are specially suitable ie use in mines, being both light and strong; Joints are easily connected, and a 
Tube can be easily removed without disturbing the run. 


ELECTRIC WELDING & HEATING BY THE IMPROVED BENARDOS SYSTEM. 


s 
Boiler Tubes of Iron, Steel and 
yp DLL 
mer oor Homogeneous Metal, 


mm Cas, Water, Steam & Galvanized 
Tubes and Fittings 


WORTHINGTON PUMPING ENGINE CO. 


I53, QUEEN VICTORIA STREET, LONDON, E.C. 
WORTHIN GTO N. 




















Telegrams: ‘ Tune Harp, London.” Telephone No. 1644. 





TRADE MARK. 


WORTHINGTON PUMPS ARE THE RECOGNISED STANDARD FOR 
PUMPING MACHINERY. 





THE WORTHINGTON BALLAST PUMP. 


This Machine was constructed to meet the requirements of steamship builders, and 
is now recognised and adopted by the principal marine engineers of this and of other 
countries as the standard design for this service and for oil-tank steamer work. 


It will be observed that its proportions are such as to secure the advantages of large 
pumping capacity with unusual compactness and moderate weight. : 


This Pump is of the packed piston type, and has the valves so arranged that the 
water pistons are always submerged, thus making it particularly well adapted for long 
and difficult suction lifts, such as are met with in steamers carrying petroleum in bulk, 
and in steamers having extensive systems of water ballast tanks. 


WORTHINGTON PUMPS FOR ALL PRESSURES AND CAPACITIES. 


ARRANGED TO WORK EITHER VERTICALLY OR HORIZONTALLY, AND WITH EITHER 








The Worthington Ballast Pump. 
VERTICAL PATTERN. IRON OR GUN METAL WATER ENDS. 


WORTHINGTON PUMPS FOR EVERY SERVICE. 


— CATALOCUES AND ESTIMATES ON APPLICATION. — 








; 








ENGINEERING. 45 








Dec. 25, 1896.] 





[(z NG INE RS Gb Con TRAC TORS. 








(Ol LEADENHALE SVREEV, LONDON. 2.G. 
u SOLE MAKERS OF TURNTABLES, 
KHRR’S Merereenizsoe ‘CroseiNee. 


PORTABLE 


RAILWAY 


LOCOMOTIVES 


WAGONS 


For every class of Work. 





2s ec LIGHT and HEAVY RAILS 
an 
COLLIERIES, (All Sections). 
CEMENT WORKS, STREET TRAMWAY RAILS 
IRON WORKS, (All Sections). 
SUGAR PLANTATIONS, CONTRACTORS FOR TRAMWAY 
RAILWAY CONSTRUCTION. 
CONSTRUCTION, 
re Catalogue and Prices on 





application. 11434 
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By OPENSHAW. 


HYDRAULIC MACHINER es) 


b oimchisren al avo FORGING PLANT. 
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Finished or 
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PROJ aie GUNS, GUN CARRIAGES 





CAUTION. 


HOLLOW STEEL SHAFT 


Steel Forgings ee (st a Li. Stel eee 


vr Vessels for Torpedoes, ee 
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SIEMENS BROTHERS & CO, Ltd, 


ELECTRICAL AND TELEGRAPH ENGINEERS. 











MANUFACTURERS OF 
INDIA- RUBBER, GUTTA-PERCHA, LEAD-COVERED WIRES AND CABLES FOR TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT WORK. 
MATERIALS FOR LAND LINES, IRON TELEGRAPH POSTS, INSULATORS, INSTRUMENTS, BATTERIES. 


Electric Mine Exploders, cueaie a eee 7 taal Fire, Police and Railway 
atus, 


DYTNAMOS "AND ALTHERNATORS, 
REVERSIBLE MOTORS. 


TRANSFORMERS, LAMPS, AMMETERS, VOLTMETERS, ELEOTRIOAL APPARATUS OF ALL KINDS. 


OONTRACTORS FOR 
SUBMARINE OABLEIS AND LAND IINZDS. 


CENTRAL STATIONS FOR THE SUPPLY OF ELECTRICITY. 


HLHOTRIO RAILWAYS AND TRAMWAYS AND THE TRANSMISSION OF POWER (BY HLHOTRIOITY). 
Electric Light and Power im Mills, Factories and on Board Ship. 
SOLE MANUFACTURERS IN ENCLAND OF HELLESEN’S AND OBACF’S DRY BATTERIES. 








AGENTS FOR “SIEMENS’” GLOW LAMPS, AND MENEELY TUBULAR BEARINGS. 





OFEICEIS : 


LONDON: 12, QUEEN ANNE’S GATE, WESTMINSTER. 
GLASGOW: 261, West George St. | NEWCASTLE-ON-TYNE: 15, Victoria Bldgs., Grainger St. West. MELBOURNE: 46 & 48, Market St. 


WoREs: WooiLwicH, HEN 'T. 1872 
Cable Address—‘‘ SIEMENS, LONDON.” Codes—"*A B C,” “Al,” ‘* ENGINEERING.” 





: ERCUIFSHOS yy ARMOURED WITH a 


IS THE | ALL 80 TONS Test. 


ORIGINAL 


Noam And notwithstanding numerous imitations is a alae i ZING. ide 
Wee sold in greater quantities than all “|= Z A 


others put together ' i \4 \ 3 Ty ERGULES 
BECAUSE a \NUAS HOSE 


mM iITISTHE | \ NS 
QUALITY °* /. rr | S or Aw \\ AT Can be used with advantage 


‘wherever ordinary hose !s wsedrz 
THE BEST Ithas the strength of steel with 


pé9 (a QO -, the Mexibility of rubber a2 


\ 
nents haue 

all CI J lAUE 
a 


) cir | ARIA 
way Lompanles 


BE CAREFUL TO INDENT FOR HERCULES BRAND. 
PENDLETON, MAN MANCHESTER 
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SHEET, WASHERS | _- VULCANITE AND 


VALVES, CORD, EBONITE, 
TUBING, CELLUVERT 
BALL VALVES, FIBRE. 
BUFFERS, SHEETS, RODS, 
PACKING OF ALL | OR TUBES, 


for 
ELECTRICAL 


DESCRIPTIONS, 





DELIVERY jf 
AND SUCTION [ig@ = PURPOSES. 
HOSE, Mes VULCANITE AND 
CELLUVERT INDIA RUBBER. 
FIBRE, JX | SHEET, TUBES, 
for | PUMPS, 
ENGINEERING VALVES, BALLS, 
and &e., &c., 
MECHANICAL FOR CHEMICAL 
PURPOSES. PURPOSES. 


PRION LISTS UPON APPLICATION. 


DAVID MOSELEY & SONS 


OMAPHIZ FIFLD WORES, ARDWIiIockEK, MANOBEUSTEE. 


Telegrams: ‘*‘ MOSELEYS,” Manchester, London and Glasgow. WAREHOUSES 
MANCHESTER -—2, 4, and 6, New Brown Street. | GLASGOW—57, Miller Street. | PARIS—20, Rue des Marais. 
LONDON-—14, Aldermanbury Avenue. BIRMINGHAM—Union Chambers, Needless Alley. BRUSSELS—14, Place Sainte Gudule. 1619 
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Pac JOHN BROWN & 00, Limited, 


S-AT Fi BB" TA TD. ‘8 ome 


MANUFACTURERS OF THE FOLLOWING Section of “Serve ” Tubes. 


SPECIALTIES ™= MARINE PURPOSES 


“HARVEY” Patent STEEL, “ELLIS” Patent STEEL FACED, ALL STEEL or IRON | 
ARMOUR Pilates and Bolts. ? 


LARGEST sizes of CRANK and STRAIGHT SHAFTING, Hydraulic Pressed, } 
Solid or Hollow, Rough Machined or Finished. 


“ELLIS & EAVES” Patens SUCTION DRAUGHT COMBINATION, producing | 


4 
the greatest amount of Evaporation combined with Economy and Comfort. | 


} “PURVES” Patent Ridied BOILER FLUES, unsurpassed for resistance to Collapse by any Present Type 
of Flue, in any respective Thickness and Diameter, and possessing special advantages over all other types. | 


“SERVE” Patent Ribted BOILER TU BES, gwing more Steam per Pound of Fuel than any | 
other Tube or Combination. 


“VAN OLLEFEN” Pat. Gear for Quick Lowering of Doors of WATER- TIGHT BULKHEADS. 
|} FLANGED BOILER END PLATES of the Largest Sizes, Flanged in HYDRAULIC | 

PRESSES in ONE Heat. | 
STEEL PROPELLER BLADES and BOSSES, well known for Exceptional Soundness and } 


1718 
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Crossley’ “Otto” Gas Engines, 


Represents New Type 30 HP. 
Nominal High-Speed Electric 


Tight Engine. 
GREATLY REDUCED PRICES. 
















Hi 





«u4 








<< 


—_ = ~ GROSSLEY BR pROS,, Lid, — MANCHESTER 


Soe 


FOR THE 


PRODUCTION OF FRESH AND THOROUGHLY AERATED DRINKING WATER FROM SALT WATER 


At the same Temperature as the Cooling Water employed. 


CONSTRUCTED on an ENTIRELY NEW PRINCIPLE. 


























No Tubes to Scale No Tubes to Scale 


No Tubes to Crack No Tubes to Crack 


No Tubes to Replace i No Tubes to Replace 











ENORMOUS COOLING SURFACE & E & RAPID REFRIGERATION 


SUITABLE FOR STEAMSHIPS AND LAND PURPOSES AT HOME AND ABROAD. 


ILLUSTRATED PARTICULARS FREE FROM 


MAUDSLAY, SONS & FIELD, LTD., 


EN GINEERS, LAMBETH. 
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ALUMINIUM. 


The ALUMINIUM SUPPLY COMPANY, of 88, Victoria Buildings, 
Manchester, Agents for the PITTSBURG REDUCTION COMPANY, 
desire to inform all persons that they are prepared to supply 
Aluminium in any form at the lowest rates. 


The Aluminium Supply Company deny that the claim made by the 
British Aluminium Company, Limited, that they alone have the Sole 
Right to sell Aluminium made by any Electric or Electrolytic Process 
is tenable, and they are prepared to defend any action at Law brought 
against them, and they have instructed their Solicitor, Mr. H. Stanley 
Sugden, of 10, lronmonger Lane, London, E.C., to accept service of any 


such proceedings. 


NOTE.—This Notice appeared on the 6th December, 1895, but no proceedings against 
The ALUMINIUM SUPPLY CO. have yet been brought by The British Aluminium 
Co., Ltd. 


The ALUMINIUM SUPPLY COMPANY beg also to intimate that they are defending the action 

brought by the British Aluminium Company, Ltd., on behalf of the large and well-known 
firm referred to in the latter Company’s advertisement, and that they are prepared to 
defend similar actions brought against any other purchasers of their Aluminium. They, 
therefore, caution purchasers against placing any reliance on advertisements or circulars 
containing threats of legal proceedings. — 


THE COIL CLUTCH & PULLEY CO.,L™ 


LONDON OFFICE: Broad Street House, E.C. WORKS: SLOUGH, G.W.R. 


LINDSAY’S PATENTS. 


120,000 Horse-power ordered in Three Years. 


CLUTCHES WORKING FROM 1 TO 4000 HP. STANDARD SIZES. 
THE GREATEST POWERS CAN BE MANIPULATED WITH EASE BY A LAD. 
ALL CLUTCHES ARE GUARANTEED. 





























Having been compelled to decline business owing to the press of orders in hand, our Advertisements have been 
discontinued for the past 12 months, but, our extensive New Works being completed, we are now prepared to accept 
orders for prompt delivery. Special attention is called to our REVERSING CLUTCHES, which are actuating all classes 
of Machinery, from the heaviest Rolling Mills to the lightest Motor Cars, and to our DOUBLE-ACTING HAULING CLUTCHES. 


—— REFERENCES TO USERS GIVEN. ——— 


AMONG PROMINENT FIRMS FROM WHOM ORDERS HAVE BEEN RECEIVED MAY BE CITED THE FOLLOWING :— 








J. Adamson & Qo. .. «. «. Hyde. Great Western Oollieries ...  ... Pontypridd. Nunnery Oolliery Oo... =...  «» Sheffield. 

Barry, Henry & Oo, Ltd. ... .... Aberdeen. Hornsby & Son, Ltd... «=. «.. Grantham. Robey & Oo, Ltd, «. =.  «» Lincoln. 

G. E. Belliss & Oo., Ltd. ... —... Birmingham. J. & F. Howard bite Ties: een ge Siemens Bros., Ltd. ...  .. +» Woolwich, 
Bowes, Scott & Western, Ltd. ... Westminster. Humber & Oo... «=. «+. «+ Beeston. South Moor Oolliery ... ...  ... Ohester-le-Street, 
Brown Bayley’s Steel Works... ... Sheffield. P.R. Jackson & Oo... «=. «.. Salford. Tasker’s Engineering Oo., Ltd. =... Sheffield. 
Bullivant & Oo. 1 eo . gon, Kesson & Oampbell .. =...  ... Hamilton, N.B. Taylor & Farley vss ee eee West Bromwich, 
Chamberlain & Hookham ...  ... Birmingham. M. Karl Lelorrain «.. «. «. Paris, E.R.&F.Turner .. « «. Ipswich, 
Clayton, Goodfellow & Oo. ... .» Blackburn. L, & N. W. Railway ... oa sae Willans & Robinson, Ltd. ...  ... es Ditton. 
Orossley Bros., Ltd. ... ... ... Openshaw. J. Lysaght, Ltd. ie see Bristol. Williams, Foster & Oo., Ltd... ... Swansea. 

W. Denny Bros, =... ~~.» Dumbarton. M.8.&L. Railway... Yates & Thom... =. ~~» Blackburn, 
Electric Oonstruction Uo. ..  ..._ Wolverhampton. J. Musgrave & Son, Ltd. .. =... Bolton. Kirkstall Forge we wee Lode, 

Furness, Withy & 0o,........_... West Hartlepool, | Abercarn Oolliery Qo...» Newport. 
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THE “NON-DRIP” SHAFT BEARING 


Mromlmrz.:.’S PATUM'oD. 


BEST ee CHEAPEST. 




















SELF SELF 
LUBRICATING. SWIVELLING. 
NO DRIP CUPS NO DRIP CUPS 
REQUIRED. REQUIRED. 








SHND FOR PRICES. SEND — PRICES. 











” SOLE MAKERS- 


HUDSWELL CLARKE &CO, 


RAILWAY Biel LEEDS, 
SOLE MAKERS OF 


“RODGERS PULLEY 
ano LOCOMOTIVE TANK ENGINES. 











Diagon al Compou “rt Paddle 
Eng nes up to 2600 I. 


‘ Triple-Expan. §C. En ermal 
up to 6000 I. HP. 





“and particulars 
2 on application. |. 





oc [ i. 
GOVERNMENT tl 


(ON ADMIRALTY LIST) 


THI STLE WORKS 
‘Bow. Paistry é 
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STOTH ERT anp PITT, umrrep. 


— SPECIALITY: — 


ELECTRIC -: - 
CRANES : : - 


As made for the East and 
West India Docks. 


Southampton Harbour Board. 


HARBOUR MAKING PLANT. 


TITANS from 10 to 100 tcns. 


Concrete Mixers. Railway Plant. Turntables. 
Water Cranes. 


PUMPS. HYDRAULIC MACHINERY. 


BOILERS. HIGH-CLASS ENGINES. 
BATH, ENGLAN — 


" TELEGRAMS: “STOTHERT, BATH.” 

















TITAN FOR BUILDING HARBOURS. 

















- - GOLD MEDAL, PARIS EXHIBITION, 1888. —— 


THE BRITISH ALUMINIUM CO., LTD., 


Ss, VIOoOTORiA STRAIT, WISTMINSTIN, LONDON. B.w. 


























Telegraphic Addresse—"‘ ORYOLITE, LONDON.” 

BAUXITE MINES, PRICE LIST UPON APPLICATION. AGENTS. 
Glenravel, Co. Antrim. , 20, a. R. uuntom @ 00. ; 

anette eeten, PURE ALUMINIUM, GUARANTEED PURITY 98 | 992% > Be ee Re 

cotinine y BRITISH ALUMINIUM COMPANY, Limrrzp, have the SOLE | cgosinh STEPHENS & CO. 
“a RIGHT of Manufacture and Bale of PURE ALUMINIUM 6d, Colingwood Street. 

PRODUCED by THE ELECTRI CTRO : 
ee “5 Lo PROCESSES, and consumers should insist upon all metal aaa ete le: 
purchased bearing this Company’s trade mark, 








L? MARK 


BAUXITE—HYDRATE of ALUMINA and ANHYDROUS ALUMINA. 

ALUMINIUM INGOTS, SHEETS, WIRE, TUBES, ANGLES, CASTINGS, FORGINGS, STAMPINGS, SOLDER, &c., &c. 
LIGHT ALUMINIUM ALLOYS in CASTINGS, SHEETS, ANGLES, &c. Strong as Brass, Oast Iron, &c. 

ALUMINIUM BRONZE. Strong as Steel, Tough as Wrought Iron. SPECIALITY.—PROPELLERS and PROPELLER BLADES. 


To Buyers of Aluminium. 


Referring to the Advertisements of the Aluminium Supply Company, which recently 
appeared in this Paper, THE BRITISH ALUMINIUM OOMPANY, LIMITED, Hereby give 
Notice to the Trade that an Action for Infringement of their Patents was, to the 
knowledge of the Aluminium Supply Company, commenced on the 20th day of September, 
1896, against a large and well-known firm for purchasing from the latter Company 
Aluminium manufactured by the Pittsburgh Reduction Company. This action is now 
pending, and all purchasers of such Aluminium from the Aluminium Supply Company 
will be liable to similar proceedings. 1188 
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ARROL'S BRIDGE & ROOF CoO., .— i ane 


ENGINEERS, DESIGNERS, AND CONTRACTORS. 








Telegrams : 
—==j “Germiston, 
3 Glasgow.” 













ABC CODE 
USED. 


bas andi 
F Wrought 
gt ie 

















Panorama Bullding Koot, 100 ft. span. 1721 


























FIREPROOF. 


EXTREMELY LIGHT, DURABLE, AND ECONOMICAL 


MAGNESIA 


SECTIONAL STEAM PIPE AND BOILER COVERINGS. 
ALSO FOR COLD AND HOT WATER. 


TEE GREAT COAL SAVER. 


AGENTS: 
LONDON—HOBDELL, WAY & CO., 13, Crutched Friars. | GLASGOW—P. FERGUSON, Royal Exchange Square. 
Sole Licensees and Manufacturers: THE WASHINGTON CHEMICAL CO., L?» WASHINGTON, R.S.0., CO. DURHAM. _ 1:08 


a ROBINSON & SON, 


ROCHDA.E. LIMITED, 
WOOD-WORKING MACHINERY, ENGINES, AND BOILERS 93"). a<ccish 
HIGHEST AWARDS, PARIS, 1889: en AN PRIZE, HIGHEST AWARD, © ' 


THE GRAND PRIA & COLD — ANTWERP ne 
















= 


















NN Sriasidoenes Bz 
LOG FRAMF. LARGE FIA FLOOR. BOARD _——— SALES. PATENT KULLEK-FEED SAW BENOH. 


CORLISS ENGINES 


4nD PUMPING PLANT. 
JOHN COCHRANE, 


ENGINEER, 


BARRHEAD, by GLASGOW. 


2 , 1 
KF 

hs . * 
rs ‘ , 
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BOLLING & T.OW HE, LONDON, E.. 


2, LAURENCE iduuriamt HILL, 


Engimeers and Merchants FormeRty Wm. BIRD & CO. Sdenpeee Sinden 


ESTABLISHED 1827. Codes used; A BO, A 1, and Engineering Telegraph. 


Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &o,. Agents for Foreign an 
PLANS AND ESTIMATES 
FOR EVERY DESORIPTION OF 
A. Machinery; Installations, Tools, Railway & Tramway Material, Mining & Contractors’ Plant. - 


STOCKS OF NEW AND _SLIGHTLY DEFEOTIVE RAILS. 


























a is eccee CORRUGATED — rec 

















The corrugations running eee break up dhe: abi ad give asd greater Eviapareting power. They also strengthen 
the Tube, and being more Elastic will not draw from the Tube Plate. 
HAVE BEEN TESTED AND PASSED BY THE BOARD OF TRADE. 


EDWIN LEWIS & SONS, TUBE MAKERS. WOLVERHAMPTON. 


PATENT MICA GREASE 


SAVES SO TO 9O PER CENT. OVER COST OF OIL. USED ON ALL KINDS OF -MACHINERY AND SPECIALLY ADAPTED FOR INDIA & HOT CLIMATES. 


PATENT MIGA-COTTON PACKING. PATENT MIGA-FLAX PACKING. 
PATENT MIGA-ASBESTOS PACKING. PATENT MICA-INDIA-RUBBER PACKING. 


“MICA” BELTING SYRUP. 
The advantages of these Packings over ordinary Packings are:—THEY DO NOT HARDEN IN THE GLANDS. THEY ARE MORE DURABLE. THEY DO 
NOT SCORE THE RODS, but put a MICA SURFACE on them similar in appearance to Electro Plate. They are 25 per cent. lighter than ordinary 8 











SOLE PROPRIETORS AND MANUFACTURERS, 


THE MICA LUBRICANT CoO., 


SOU TIT’ Ei es ENGLAND. (Registered) 


Telegraphic Address: “MICA, SOUTH SHIELDS.” National Telephone No, 2077. 1496 


JAMES ARCHDALE & CO, Birmingham, 


Contractors to Her Majesty’s War Department, the Lords of the Admiralty, the Council of State for India, the Crown Agents for the Colonies, & the Foreign Governments. 
CONTRACTORS FOR MAOHINE TOOLS TO THE ROYAL ARSENAL, ROYAL DOOKYARDS, ROYAL MINT, &c. 


MAKERS OF HIGH-CLASS MACHINE TOOLS 7-in. CAPSTAN nt aoe eee Stop Motion 
COMPLETE PLANTS of MACHINERY for | with spur, Bevel, Mitre Gears, and all = * , q ; 

















manufacturing— Racks Machine-out frem the solid, 
MAGAZINE RIFLES of all kinds. simian 
BAYONETS. RADIAL DRILLING MACHINE. 


AMMUNITION for SMALL ARMS. 2 ft, 6in. Radius, 
SPORTING AMMUNITION. 
QUICK-FIRING AMMUNITION. 

8 and 6 POUNDER QUICK-FIRING GUNS. 
PROJECTILES for QUICK-FIRING GUNS. 
PROJECTILES for GUNS of any CALIBRE. 
WHITEHEAD TORPEDOES. 





0 Nc me | a 


. x A | * 
— ' 2 ’ 
at '. AN EES | Aas 
P — u 
: 2 oo iL im -( & 
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Telegrams: “ ARCHDALE, BIRMINGHAM.” 





SCREW CUTTING LATHE. 
7-in, Centre with Backshaft. Puoro. No, 117. 19653 











ABC (Fourth Edition), and 
Codes used {7 Engineering Telegraph Code. 
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TAYLOR & CHALLEN, Ltd., Engineers, BIRMINGHAM. 
PRHSSHS, DIS, LATHES, &o.. FOR SHEET METAL. 
FACTORY STEAM ENGINES, SHAFTING, PULLEYS, &c. 


TELEGRAMS, “DERWENT, BIRMINGHAM.” 741 
LS Le, 


TURBINES | “EUREKA” GRAIN CLEANING MACHINERY 


The “Little Giant,” for dev: ing | 
eater power, with any fall patties For Grain Warehouses, Flour Mills, Breweries, Distilleries, &c. 


amend | Over 160 different styles, sizes, &o., with capacities ranging from 5 to 3500 bushels per hour. 


Vertical and Horizontal Types. 


253 Sold to the Canadian 
Government. | SOLE MANUFACTURER— 


ye | — Ss. HOWE S, 64, MARK LANE, LONDON. 
a And at SILVER CRHBE, N.Y., U.S.A. 1190 
“Little Giant” Turbine. Contractor to H.M. Government, also Russian, French, Indian, Egyptian and Cape Governments. “ Eureka’ Wheat Sconrer, 


FRIED. KRUPP,, Cast Steel Works, ENSEN-on-the-Rubr, 


— MAEZEHR OF -— 


Crucible and Siemens-Martin Steel Forgi and hag up to any weight. 
Also Oast Steel Stem, Stern and Rudder Frames; Steel Ship and Boiler Plates ae Bars, &c, 


Forged and Oast Steel Rolls, Pinions, Housi &c., for Ro Mills. Best Oast-Steel Tyres. 
Eek-and Straight Axles. Orossings. Wieughtiron and Oaatliteal Deo Wheels, te. 


Finished Guns and Steel Shells. Also Solid Steel Armour Plates. Tool Steel of all Descriptions, 
Apply to AUGUST REICHWALD, Sole Representative for the United Kingdom, 9, New Broad Street, LONDON, B.C. 
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Telegrams : 
“ Windlass, Glasgow.” Patentees and 
ABO and Al Codes used. Manufacturers ot 
All kinds of Deck and 
Haulage Machinery, 
Travelling Cranes, 


Governments, 


Ship and Harbour | » 


War Office, Colonial and Foreign 





Contractors by Appointment to the Admiralty, 
S}U90T019409 
UZfelOy pUe TeIUO[OD ‘OO IeM 
‘AyeATUIpY 9} 0} JWeMUIoddy fq s10jeNU0) 






Cranes, Clutches, 
Brakes, Mining 
Machinery and Oil 
sears feet Semateet nee a in ™ 





NETTLEFOLDS LIMITED, BIRMINGHAM, 


MANUFACTURERS OF 


WESTON'S DIFFERENTIAL RATCHET BRACE. 


WOOD SCREWS, COACH SCREWS, CARRIAGE BOLTS, 
STOVE SCREWS, PIPE STUDS, CLOUT NAILS, 
SQUARE AND HEXAGON NUTS, RIVETS, COTTER PINS, &c. 
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Corrugated Steel Furnaces 


As made by the Farnley Iron Company for High-Pressure Boilers. 


Farnley 





Annular Corrugations for Marine Boilers. Spiral Corrugations for |,ancashire Boilers. 


Are made also to receive conical Cross-tubes. 
Address, The Farnley Iron Company, Limited, Leeds, England. For France, Jacques Pérés, 46, Bd. Magenta, Paris. * 


THE "BUFFALO" ING ECTOR. 


HIGH GRADE, DOUBLE | Automatic & Re-starting. CLASS B. 


TUBE MACHINE. | soit acting WATER REGULATION 


Lifts 24 ft. UNDER ANY CONDITIONS. 


















up to 140 Ib. 









R LIFTS 12 ft. Anyone can with- 
Takes Hot Suction Water.| draw Tube for Cleaning, 

CHEAPNESS with 

2 WORKS WITH STEAM RELIABILITY. 

20 Ib. to 200 lb. MEETS ALL ORDINARY CONDITIONS. 








Prices and full pein upon application to 


GREEN& BOULDING, 


= ‘Temperature, London.”’ 
BINGINEBERS, 21, FHATHEURSTONE ST., oe EI. . Sverian 








OR THEIR 4 Liverpool: JAS. are ek ge William Moult St. | Dundee: ROBT. FERGUSON & SONS, 11-15, Royal Exchange Lane. er G. C. OGLE & SON, Ripley, Derby a. 
AGENTS °°OT°” Sunderland: W. BURN & CO., 28, Fawcett Street. Glasgow : THOS. HILL & OO., 66 & 63, Robertson Street. India: A. J. BOLTON & O0., 82, Jackson Ghat Bt. 
Hull: GEO. CLARK & SONS, Waterhouse Lane. She eld: A. M. WILD, 13, High Street. Russia: DAVIS & ALEXEEFF, "Moscow. 














KORTIN G’S PATENT EJECTOR CONDENSERS, 


Applicable to any Engine. Produce a vacuum of 24-26 in., saving 20 to 50 per cent. of steam. 
LOW IN PRICE. CERTAIN IN ACTION. RESULTS GUARANTEED. 


KORTING’S PATENT COOLING PLANT, 


FOR COOLING CONDENSING WATER FOR RE-USE. 
SIMPLE, CHEAP AND EFFICIENT. LITTLE POWER REQUIRED FOR WORKING, 


Plans and Estimates prepared free of charge. 


» KORTING BEROS., 


ENGINEERS, 63, VICTORIA STREET, WESTMINSTER, S.W. 



































VICKERS, SONS & CO. LIMITED, SHEFFIELD. 


Soule Office, 28, Victoria Street, Wistitneien S.W. 
TOOL STHHL OF ALL DHSORIPTIONSB. 


BEST CAST STEEL TYRES, CRANKi.& STRAIGHT AXLES. 


MARINE CRANK & STRAIGHT SHAFTING & PROPELLERS. 


SOLID CAST STEEL CROSSINGS, BELLS AND HEAVY STEEL CASTINGS. 
CONTRACTORS TO THE BRITISH GOVERNMENT FOR 


FINISHED GUNS, GUN FORGINGS, STEEL SHELLS. 
SOLID STEEL ARMOUR PLATES. 
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JOHN FOWLER &C0. (Leeds), La. Engineers, Leeds 


6, LOMBARD STREET, LONDON, E.C. 
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AGRICULTURAL ENGINES adapted for Thrashing, Hauling, Pumping, Chaff Cutting and General Farm Work. 2” 
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-THRUSTER 


(RPATIN TT) 
RAISES—BY STEAM PRESSURE—From 1000 to 250,000 GALLONS PER HOUR. 


Has no Pistons, Slide Valves, nor Rods. Will work slung in Chains or Ropes. 

Requires no Lubrication, nor Packing. ~ » Has no Exhaust Steam. 

Will Pump Mud, Slurry, Sewerage A= Pameeen. | Can be used for all purposes for which 
(made with Ball Valves for this work.) ™~ ‘ a Pump is required. 

Will work for years without repairs. = < Will never wear out. 





FOR | FOR 


WELLS, _ 2 ™ DOCKS, 
MINES, am he Mi CANALS 
QUARRIES, Wai (lames IRRIGATION, 


&c. ‘ oe | , &c, 


Fig. 6012.—Aqua-Thruster and Boiler, mounted on Carriage Frame and Wheels. From a Photograph of the No. 8 Size. 
Capacity :—4000 galls. per hour, raised 30 ft. with 60 lb. steam pressure. Made in many sizes. 


W. H. BAILEY & CO., Limitep, 


Albion Works, Salford, 


Telegrams: A N S i : f ST = 2 National Telephone 
‘“‘BEACON, SALFORD.” « No. 991. 


LONDON OFFICE & SHOW ROOMS— 1853 


7, Victoria Embankment (ueen ‘victoria stret), 
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SELF-ACTING INJECTORS. 


GRESHAWMW’S PATENT. | ‘7 
A large Stock of these and every other pattern of Injector... 















Fig. 2, 
with Flanges, <i ay 





























3 
~~ ALWAYS READY FOR IMMEDIATE DELIVERY. 52 | 
SUITABLE FOR ALL CLASSES OF BOILERS.?:) ai 
z "zs || 
o~al OIROULARS AND ALL INFORMATION ON APPLICATION. Es [| 
: <5 i; 
: LONDON OFFIOB: GLASGOW: W. Laver & Gon, 11, Wet Bogen Bt | 2 P U 
A. L. SAORE, 60, Queen Victoria St., £.C. Dicnaiaduenamen! oe 
03 
< 


DELIVERY 


- GRESHAM & CRAVEN, Ltd. 
CRAVEN IRONWORKS, ORDSALL LANE, MANCHESTER. 


TELEGRAPHIO AppREss: ‘BRAKE, MANCHESTER.” 1644 














SINGLE DRUM WINDING ENCINE. GEARED MINING ENGINE WITH SEPARATE BOILER. OIRECT-ACTING MINING ENGINE. DOUBLE DRUM WINDING ENCINE. 


RANSOMES, SIMS & JEFFERIES, LD., 
Orwell Works, IPSWICH; and 9, Gracechurch Street, LONDON. 


CATALOGUES POST FREE ON APPLICATION. Telegrams: “RANSOMES, IPSWICH,” and “ANGLIA, LONDON.” 1821 


JOrRN TOLLS & SON, 


ST. ANN’S LEATHER WORES, GLASGOW. 














Re: 
N - 
93 PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE BELTING. ar 
. ORIGINAL MAKERS OF COTTON CANVAS BELTING, and of LLAMA HAIR BELTING. x 
oO - Strongest, Most Stretchless, Most Pliable Belt in the Market, TAPER CONE and QUARTER TWIST DRIVING. <q 4 
Py 
$ Wi < z 
is Te 45 
ila 7, ,. We ) = 
| . -_ ANZ ZNV J” qgspsimllin vu oo 
zz me Fe 
z Mm 
¢ a Wy = aa a Lar 
eal OLD STYLE. sedi ew PATENT. sil dinate ” 2 
I red on one or e8 (as above illustration ee & 
= arn Pullen costae, The lows of powes trots aip ie treat The rivets pet eek aed broken, | ewiDIe Gp of a rounded palley, without straining the rivete or loss of power from alip. = 
=———<—<—= LEATHER LINK CHAIN BELTING, ARCHED TO SUIT THE ROUND OF ANY PULLEY, IS THE BEST POWER-TRANSMITTING BELT IN THE MARKE7. —-— . 
Hlustrated Price Lists on Application. 
R MANCHESTER—Mr, JAMES SCOTT, 5, Blackfriars St. 
WAREHOUSES, LONDON—Shippers’ Warehouse: Mr. F. B. DUFF, 5, Laurence Pountney Hill, E.0. BinMINGHAM Mr. DAVID WINDRAM, 17, Cannon St. 
” Consumers’ do. Mr. A. W. THOMSON, 22, St. Mary Axe, E.0. LEEDS—Mr. CHARLES BES, 12, Mill Hill, 


MANUFACTURERS OF SEEIOIAL CANVAS GUTTA-BALATA. BALTING. 9382 
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mows: SMITH BROTHERS & CO. 2025 -- 














KINGSTON ENGINE WORKS, GLASGOW, 


Makers of all kinds of Shipbuilders’ and Boilermakers’ Machinery, 


Eccentric and Lever Punching and Shearing Machines, Beam Bending and Horizontal Punching Machines, 
PATENT ADJUSTABLE Z IRON AND ANGLE IRON CUTTING MACHINES, 


Pilate Bending Rolls, Pilate Flattening Machines, Cold Iron Saws, Boller Shell Drilling Machines, Plate Edge Pianing 
Machines, Hydraulic Garboard Strake Flanging Machines, Hydraulic Rivetting Machines, 
Pumps and Accumulators. 








PE PLATE BENDING ROLLS. HORIZONTAL PLATE BENDING ROLLS. LEVER PUNCHING oro eel 1820 


RICHARD MORELAND & SON, 8, Old St. [ONDONEG E (, 


Telegraphic Address: ‘‘ EXPANSION, LONDON.” Telephone No. 6784. 


HIGH-CLASS STEAM ENGINES, 











Of the most modern type, 





MANUFACTURERS OF { EH YDRAULIC MACHINERY, combined with the highest 
PUMPING MACHINERY, ee 
COOLING & HEATING PLANTS. GENERAL BREWERY WORK. STEEL CONSTRUCTIONAL WORK FOR BUILDINGS. 
ROOFS & BRIDCES, ELECTRICAL WORK, 101 











STURTEVANT PROGRESSIVE pa DRY KILN 


' LONDON :— 
Ste am Heating 75, Queen Victoria St. 
GLASGOW : — 
Apparatus 21, West Nile St. 
BERLIN :-— 
FOR DRYING 87, Zimmerstrasse. 
TIMBER, STOCKHOLM :— 
Wook. 2, Kungsholmstorg. 
COTTON, AMSTERDAM :— 
docmaiamaiiinies 745, Keizersgracht. 


1911 


STURTEVANT ENGINEERING COMPANY, 


EWAN FROUDE, ig, FPA. ITS. 


BIRMINGHAM Fi " a | — oa By bo 

MANCHESTER, MY Alegent sale. _ m FANS 
ES Bey Si le\ Pt - ee ae — FANS 

a Ventilation, 


Blast, 
=F orced 1919 


Draught 
Ke. &¢. 
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JAMES FAIRLEY & SONS “s2cxmz~" 
other Governments. 
Generel Stee! Manufacturers, er. @PROALIETS In TOOL STEELS 


FAIRLEY'S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds, 














Is considered to be the HARDEST and TOUGHEST Steel yet made (altho the Cheapest in the Market). Small samples free to approved b 
NOTE.—JAMES FAIRLEY & ‘SONS’ WORKS (Brama)l Lane, SHE. ELD, and Mill St. Forge & Rolling Mills, BIRMINGHAM) are merely Branch Departments, and 
4a All Communications should be addressed to the Head Ofics—OLD MINT, SHADWELL STREET, BIRMINGHAM. 1719 

















—— BROS. & WILSON, Ltd., SHEFFIELD. 


SPECIALLY ADAPTED FOR ASKHAM’S” | The Engineering Telegraph Code, 


meee he ee 









Phosphates, Manures, Bone Meal, Takes little power. 








Chrome Ore, Animal Charcoal for This Machine dispenses entire! 
< x i ce > me oboe with the ee | Works practically free from @ 
ae Wy Ve 3 =] Fuller's Barth, Black Lead China wr raresestig Does away bray the expense 
Rol eS ——— Olay, Fire Clay, foda sh, | STRONG SHEET STEEL. | of sieves. 


SOLE MAKERS & OWNERS: | Wear and tear almost nil. 
eS tw separate to almost o~ 


all dry Chemicals, | “ ASKHAM, _ SHEFFIELD. 2 degree of fineness. 


LIGHT RAILWAYS &FOLLING STOCK 

















“) 
dl 
i 

















PORTABLE RAILWAYS & - WAGONS. ‘STEEL | RAILS & & SLEEPERS. ~ LOCOMOTIVES, ‘SWITCHES & CROSSINGS 
TURNTABLES. STREET TRAMWAY RAILS. 


a oh. To 2. “eee 


Telegraphic Address—“FINITIMUS, LONDON.” ABC Code used. 1598 


& P. W. MCONTIE, 


CESSNOCK ENGINE WORKS, GOVAN, 


GLASGOW, 


MANUFACTURERS OF 


SUGAR-MAKING & REFINING MACHINERY 














COOPER & SMiITE’S SOLUSLE 


a ANNIN Wi ak ©) cL O) DYN 


FOR THE PREVENTION OF INCRUSTATION AND CORROSION IN | 


<== | BOILER S 


Z.OCOMOoTIEV=s 
For Use in Great Britain "EI SAWN ATE! is delivered in Steel Drums, 64 Cwt. Net each. 
For Export ok SoDaAa. is packed in Crystals in 4 Cwt. Wooden Barrels. 


SOLE MANUFACTURERS : 





ASTON CHEMICAL CO., BIRMINGHAM 
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Established 1831. | Annual Capacity 300. 
ee es ROGERS LOCOMOTIVE CoO., 
i): : OF PATERSON, NEW JERSEY, 
BUILDERS OF 


LOCOMOTIVE ENGINES OF ALL GAUGES,, 


AND FOR EVERY VARIETY OF SERVICE. ‘itis 


PATERSON, NEW JERSEY, UNITED SOARES OF AMERICA 
, BALDWIN LOCOMOTIVE WORKS, Pritavecpnia, U.S.A. 


BURNEHAM, WILLIAMS & CO., PROPRIETORS, 
| BUILDERS OF 


SINGLE-EXPANSION AND COMPOUND LOCOMOTIVES, 


| Adapted to every variety of service, and built accurately to standard gauges and templates. Like parts of different engines 
of same class perfectly interchangeable. 


| Rack Rail Locomotives, Electric Locomotives, Compressed Air Locomotives. 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, STEAM STREET CARS, &c. 
ALI WORE THOROUGHI:Y GUARANTEED. 
Cable Address: ‘‘ BALDWIN, PHILADELPHIA ;” ‘‘ RopapuRA, Lonpon.” 1692 


London Office: Dashwood House, 9, New Broad Street. 





























[pee cen aR _ 
Established 1831. | Annual Capacity, |OOO. 























MANNING, WARDLE & CO, 


BOWTNE ENGINE Wo RES, LEEDS, Od 2498 


Makers of Locomotive Engines for any width of gauge, and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 15 in. Oylinders, on four or six wheels, always in stook or in progress. 
Makers of Robbins’ Patent Driving Axleboxes, Specifications, Photos, and Prices on application, and Special Designs sent on receipt of particulars of requirements, The “A BO” and “ The Engineering Telegraph Codes ” used. 











FLOUR MILL MACHINERY 


MODERN ROLLER SYSTEM. 


ae. RE. @& FE. LORNEE, 


(132) IPSWICH; and (Y), 82, MARK LANE, LONDON, E.C. 


COMPLETE INSTALLATIONS FROM ONE SACK PER HOUR UPWARDS. 
PLANS AND ESTIMATES TO BONA-FIDE ENQUIRIES. 


STEAM ENGINES, BOILERS, TRANSMISSION GEAR FOR DRIVING ABOVE. 


amie _— Telegrams: ‘ Becta a 3” “Canvassers, London.” | Codes: A B C, 4th Edition, 1883. The Engineering Telegraph Code 














LYTHAM SHIPBUILDING & ENGINEERING CO., 


LYTreaAMmM, ENGLAND. 

















BUILDERS OF LIGHT DRAFT TWIN-SCREW STEEL RIVER PASSENGER STEAMERS AS SUPPLIED FOR H.M, INDIAN GOVERNMENT. 
STEEL STEAM BARGES. | TWIN AND SINGLE SCREW STEAM TUG BOATS. STEAM LAUNCHES UNDER CONSTRUCTION FOR SALE. 1700 
Tel graphic Address—‘‘ Sternwheel, Lytham.” 
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THE CLAY CROSS CO,, 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND CASTINGS 
FOR GAS, WATER, AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &c. 


WOoREs: CLAY CROSS, NWEIA.E CHESTHRFINLD. 


— THLYEGRAMS: “JACESON, CLAY CROS822 35> 1905 
LONDON OFEIOH: 12, BURWOOD PiACH, ww. i: 


ESTABLISHED 4869. CoH. =". Siri" Ez. WAKER OF Telegraphic 
i _ 7 ecal and General MACHINE TOOLS = 


For Bridge Sp Shipbuilders, Boiler Makers, General Engineers, Machinists, &c. 
PARAGON IRON WORKS, HEAL IE AS, ENGLAND. 


or = Ready for Delivery, 
@yiceeees One of the Lazcest and WiiiRy 
Most Vaxiep Stocks of i} 

Maourre Toots in 


England. 
Send for — 
and Prices. 


— Dble. Geared Wall Radial Drilling Machine. Inspection Invited. ay a 


MATTHEW PAUL & C0. 


MAEFERS OF 


FANS & ENGINES sor Forced oraught & Ventilating 
ENGINES & BOILERS ior taunches & vachs 

ENGINES & BOILERS for ciectrc Lighting up to 1000 1.HP. 
MARINE & LAND ENGINES & BOILERS or au sors 
AUXILIARY & CENTRIFUGAL PUMPS & CONDENSERS. 


BUILDERS OF 
LUNCHES & YACHTS, ss at 


on ADMIRALTY - sr. 


_LEVENFORD Wonks, DUMBARTON 
Patent Corrugated Propeller. 


7 














ey 











ce Address: ‘*RADIAL, HALIFAX.’ 
mn ws vA 





















Designer and 
Constructor of 


| — meer A kinds of SPECIAL roots 















































INCREASES THE SPEED. 
DOUBLES THE TOWING POWER. 
GOES AS WELL ASTERN. 
IMPROVES STEERING. 





TRIAL INVITED. RESULTS GUARANTEED. 


F. FRIEDEN THAL, . 


RIBBLE BNGINE wohEes sidebdneeeeeze . 
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PLANTS PLANTS 
ae Se soi im 
aa SAM NEL PLATT. “7 BRASS TUBES. 

TUBES. | WEDN ESBURY. © COPPER TUBES, 














BLAKE & KNOWLES STEAM PUMP WORKS, L". 


117, Queen Victoria Street, London, E.C. 
Telephone 15, 087. T Leaictiteaiad Address: “AMMONIACAL.” 


Over 9O, 000 Pumps Nold. 
Over 20,000 in Mines. 


PUMPS OF ALL SIZES 
FOR EVERY POSSIBLE SERVICE. 


SEND FOR CATALOGUE. 






BOILER FEED PUMP. 

















GLASGow . LONDON. MAN CHES TEE. 


SPECIALISTS IN THE TREATMENT OF TOWNS’ REFUSE. 


M. A. & Co. are the Sole Licensees of many Important Improvements connected with 
Destructors, including Halpin’s Patent Thermal Storage Arrangement for Storing 
Steam continuously for use in large quantities during time of Heavy Load. 





















BOULNOIS & BRODIE’S PATENT CHARGING APPARATUS, for FEEDING DESTRUCTORS, &c., &c. 















045 aa BEEZ Z ) By Manlove’s System the Refuse is Destroyed reg 


———— 


Pa above illustrates a set of others Me Diabet Cells. SY stematicall Y; KE cp editio usly and P: vofitably. 


PLENTY & SON, Lid., Kagle meumeri, NEWBURY, BERKS. 


"wan UPACTORERS TO THE ADMIRALTY. j, 



















































EFIRST PRIZE, ROWVAL YACHT CLUE, Sow = zs. 
PATENT ENGINES AND BOILERS FOR: SMALL STEAMERS, YACHTS, TUCS, LAUNCHES, &c. se20 


Simple, High-pressure, Compound, and Surface Condensing Engines always to be seen in progress at Works. 
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Cito’s Patent Anspect 


fe LIFTER 


Full Particulars in 
‘“‘ ENGINEERING ” 
of 4th December, 1896, 


OR APPLY TO— 


PAUL ROTHERMEL, 


Swedish Iron 
and Steel Merchant, 


105, LEADENHALL STREET, 
LONDON, E.C. *” 


J. H. SANKEY & SON, 


Head Office: CANNING TOWN, LONDON, E. _ Established 1857. 
LARGEST AND MOST VARIED STOCK OF SUPERIOR FIRE RESISTING GOODS. 























Delivered by van in London, or by rail or water to any part of the Kingdom. 


S 


FIRE BRICKS OF ALL SHAPES. 
BLOCKS & TILES OF ALL SIZES.  GANISTER. 


Boiler Seating 
Blocks. 





SILICA SANDS AND 
CLAY. 





 N°2 


ii. 
1 J.H.GANKEY fi) 





N.B.—SPECIAL DESIGNS MADE CAREFULLY TO ORDER. 1210 








TELEGRAMS: “‘CUNDALL, SHIPLEY.” TELEPHONE No. 4075. 
CONTRACTORS TO HER MAJESTY’S GOVERNMENT. 


*SUM DA,” 


PATENT OIL & GAS ENGINES 


Read this Testimonial. 
Leeps Aart Porrery, LaaTHiry Roap, Huwsiet, Leeps, 
April 23rd, 


1896. 
Messrs. R. CunpAut & Sons, Lrp., Shipley. 

Drak Srxs,—I am pleased to inform you that the 30 HP. ‘ Raamy og Oil 
Engine, which I purchased from you in December, having now been in work 
for about four months has, so far, given complete satisfaction. 

Besides Leing satisfied that the * ‘Cundall” Oil Engine is mn very high-class 
workmanship, I am much gratified et the exceedingly low cost of working, 
which is far below what I was led to 

For instance, the sede ay of Oil ney never exceeds One Gallon per hour, 
and we have run 50 hours with a consumption of on - 
ing an average | 

The result thus obtained is remarkable, and show 
your Oil Engine in the first rank as a motive power.—Yours truly, 
Art Porrery. (Signed) R. HAUPTMANN. 

P.8.—I must not forget to mention that the Engine can be started in about 
10 minutes from the time of lighting the lamp. 


MAEKEHRS = 1787 


R. CUNDALL & SONS, Ltd, Shipley, YORKS, 


___LONDON OFFice: 30, STONECUTTER ST., E.C. (WEAR LUDGATE cone ll 


= LEEps 








FLUE COVERS|E 


Also CEMENTS, LIMES, SLATES, BRICKS, STONEWARE DRAIN PIPES, &c. |7 YY] 


d be the means of placing \\ 








WELDLESS 
LOCOMOTIVE DOMES 
up to 13 in, thick, 


CHARLES MeNEIL, dunr. 


Specialist in Hydraulic Stamping and 
Forging. 


STAMPED STEEL 
PISTONS, 
up to 
42 in. diameter. 





MCNEIL 
MAKER 
CLAS GOW | 





KINNING PARK IRONWORES, 270, West Scotland Street, GLASGOW. 139: 
ee 


“sImPrLex scp ema Stoll 


ADVANTAGES. 
Belt Shifter or Strike Gear. This is the simplest and best form of 
(PROTECTED.) 


Belt Shifter in the market. It cannot 

get out of order, can safely be used by 

boys, has few wearing parts, abso- 

lutely locks itself, and can be fixed in 

almost any position. Made to take 
Belts from 2 in. upwards, 


PRICES from 12s, 6d. upwards. 




















Special terms for a quantity, or for 
fitting up factories throughout, 





SoLE MANUFACTURERS— 


RATCLIFFE & HOARE 


Engineers, 2063 
Thames Ironworks, 
KINGSTON-ON-THAMES. | 











SI 


NNSSSENESIEAU 7 





Gouritz River Bridge, Cape Colony. Length, 700 ft. Height, 210 ft. 


ANDY HANDYSIDE & CO., L®. 


Britannia Works, 104, Queen Victoria St, 
DERBY. LONDON. 


Managing Director, 
A. BUCHANAN. 








1g ¢ 








CHADBURN & SON'S 


PATENT “DUPLEX CONG” TELEGRAPHS. 
“Latest Improved” Engine Telegraph. 


TRANSMITTER { With HAND REPLY. 
ON BRIDGE. | Also ENGINE AUTOMATIO REPLY. 


Pointer Showing on Bridge — working Ahead or 
{"DE “DUPLEX GONGS”— 





INDICATOR IN 


ENGINE ROOM. DEEP TONE for AHEAD. 


SHRILL TONE for ASTERN, 


Tachometer—Revolution Indicator, 
Showing at a Glance the Number of Revolutions per Minute. 


STEERING, “LOOK-OUT,” AND DOCKING TELEGRAPHS. 
TELEGRAPH WORKS: 


11, Waterloo Road, Liverpool. 1670 





Telltale. 








With Hand 
Awtomatic 








BRIDGE TRANSMITTER 





GLASGOW, 69, Anderston Quay. LONDON, 4106, Fenchurch St. 


GOLD MEDAL at INVENTIONS EXHIBITION. Morton's Patent Extended for Great Merl 


The “EJECTOR CONDENSER.” 





#OL9aCNi 
BaSNZ0NO39 ¥olsare 





Tux Eynoron CONDENSER is e to all Steam Engines. See r cent. of Steam Saved. 
Produces a vacuum without Air Pump. al ghd order for years. 
Has no moving parte. ite own cost in a few months. 


REDUOEHD PRICES, 


Tas Frxep Dousis Nozzim AvromMatic Inzucrors feed water of a high tem) to Steam Boilers. te 
These Injectors & the Water Lifters are the ae =e oe peer gp pth ere pulsing ts forcing water. 
All communications to be rmation and prices to be obtained from 


A. F. CRAIG & & CO., LTD., PAISLEY, 


SOLE MANUFACTURERS AND SUCCESSORS TO 


ALEXR. MORTON & THOMSON, GLASGOW. 
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Ralph Horsfield & Co. EXPANDED METAL 


MADE IN STEEL, BRASS, COPPER, ALUMINIUM, &c. 
DERBYSHIRE. 


Meshes from § in. to 6 in., and Strandsfrom j; in. totin. The following area few of its uses: 
Telegrams - - ‘‘ Forge, Chapel-en-le-Frith.” 


FOR STRENGTHENING CONCRETE.—See Report 
ESTABLISHED 1770. 


by Eminent Engineers. 
“A BC” and “A 1” Codes used. a m . 
fi > , 

























































iy 
SPECIALISTS > 
IN THE MANUFACTURE OF ine 
ENGINE Op 
STEAM ee Se 
ta 7 
If “Un 
ENGINES 4 
wy Lz Uy ] 
For EVERY DESCRIPTION of FIREPROOF SUSPENDED Maa 


DRIVING and WINDING. 


Vertical, Horizontal, 
Diagonal, 
Simple, Coupled, 
Compound, Condensing, 
and every other type. 
MANUFACTURED BY 


Special Machinery, 7 / 


Ensuring Accurate 


ii 
li 
Lyre pL CEILINGS. 
' Hit 









PARTITIONS 
(2 in. thick). 







Workmanship. 
Efficient and Durable. 


BOILERS \| 














Lancashire, Cornish Telephone 
’ ’ : No. 
Multitubular & Vertical. oe ti a ae et sags Wi Mh 1829. 
——— | ” 
SEND FOR PRICE LISTS. ae 39, in roe Watein . 
Estimates on Application. Iii, Upper Thames St., MU . West Hartle L 


London, E.C. 2067 


BoiI.ER ——= ORAIG & DONALD, Johnstone, nr. Glasgow, 


PORES. MAKERS of HVHRY OLASS of MAOHINERY for 
SHIPYARDS, BOILER, GIRDER AND IRON WORKS. 























i i il = i 
: 


1 
€é. 
A. i 


L* ‘er 


AIM 





HAYWARD -TYLER & CO. 


90 & $2, WHITECROSS STREET, LONDON, £.0, si PLATE SHEARING MACHINE. ons 
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THOMAS GREEN & SON, L™: 


Leeds 






ao lmene Lists Free on caininisestsateaeice-a 1008 


and London. 


Manufacturers of 


A (¥> «surrarteun” 
. Ki GAS. ENGINE 


GVOVV VII VV 


| On the improved Otto prin- 
W ciple. Itis powerful, econom- 
ical, and cheap. Sizes in stock 
from 1 to 12 HP. Is easily 
. Started. Has sensitive adjust- 
 _ able governors. Incombustible 
“~~ ignition tube, and full equip- 
ment of several parts. Second- 
hand ones of various sizes and 


patterns. 











FRASER a 













CORNISH FPUMPS & RIDDLAR PUMPYwES 


Works: 
ERITH, KENT. 


CHICAGO, ILL., U.S.A. 











CHALMERS, Ltd, 


Makers of all classes 
of improved 


MINING, 
MILLING, 

SMELTING, 

CONCENTRATION 


and 


LEACHING 
MACHINERY. 


FOR ANY DEPTH. 
Office: 


43, THREADNEEDLE ST., 





LONDON, 6&.C. 1698 


PROF. GOODMAN’S INVENTIONS. 
quick, Patent Averaging Instrument, 12/6, 


\ STRONG, LP FORE 
>> _AcCounaTe. Patent Planimeter, 12/6. 


Give Area or Mean Height without Calculation, 
See Article in ENGINEERING, pp. 255-6, Aug. 21, 96, 


—__ JACKSON BROS., LTD., LEEDS, 1958 
























LOW-WATER SAFEGUARD 
RELIABLE 


THEH 


“Improved Valve-Seated” 


FUSIBLE PLUGS 


Especially suitable for LANCASHIRE 
“A CORNISH Boilers. 


— clase of Intra re ee ale 
“= THE — 


NATIONAL BOILER 


General Insurance Co., Ld., 
92, ST. ANN’S SQUARE, 
MANCHESTER. 
ORDINARY TYPE, No. 8, FULL SIZE. LISTS POST FREE. ” 























IMPROVED 


‘SAND BLAST APPARATUS. 


(MATHEWSON’S PATENT). 
For Removing the Scale from Iron and Steel 


Plates, Forgings, Plating, nag, Pann, 
to Gal , Plating, 
fo. "Cleaning dasingy of al eoetptices 
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TILGHMAN'S PATENT SAND BLAST CO,, Liwreo 


BROADHEATH, NEAR MANCHESTER. 





—__— 





RESETS 


GOAL MINING, SIZING & WASHING PLANT. 


Reducing, Concentrating, Screening, 
Elevating, Conveying and Loading Machinery for any 
Minerals. 
PATENT CHAIN HAULAGE, SPIRAL SCREENS, SHAKING SCREENS AND KEEPS. 
Patent Coal Breakers with Splitting Action. Coke Breakers. 
HIGH CLASS ENGINES, BOILERS, PUMPS, FANS, AIR COMPRESSORS, ROCK DRILLS. 


San of oe haber 









Washers 11 | beet AY willed, ond tres to0s —Anti-Breakage 
lr Low "a | — pir day of igh Noun Loading Shots 
or Fine Coal, a r Oe 
with Felaper ALIN Ian Bulg 

8. Wom oofs an 
Frames of all 
“ei kinds. 

Complete Fl eg. YY =") — Perforated 
Recuperaton og “erp Sonya Plate. 
“ie cat © TPE ct mk eis map” | Testing Works 


Numerous Plants already supplied by us of capacities up to 2600 tone In 10 noe. 


THE HUMBOLDT ENGINEERING WORKS CO., KALK, Clon 
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La THE HUNSLET ENGINE COMPANY, LEEDS. 


LOCOMOTIVE 


Of all descriptions and any 
size, for 





‘acto 
Branch Railways 
&e. 


a 


MORISON’S N'S SAFETY LINERS 


PROPE LLER SHAFTS. 























MANUFACTURERS : 


THOS. RICHARDSON & SONS, La. 


HARTLEPOOL. 


A. Anderton &Sons 


ANTLEY BOILER WORKS, 


‘ACCRINGTON. 


High-pressure, Lancashire. 
Cornish. 
Multitubular, Vertical, 
and Locomotive 


STEAM & 
BOILERS tN 


MADE FROM 


IRON OR STEEL, 
And to carry any pressure. 











ESTABLISHED 
1869. 










ir 





gunn main, 
‘ Ny 

r ty 
ny, 


june Holes Drilled, Plate 
Edges Planed, Boiler 
Ends Turned and Bored 


pater J designed f ‘ 
orto walt any 5. 
Gauge of Railway. 





Pressure, 


REPLACE cu, 


Hydraulic Slide Valves by our 


PATENT 
WORKING VALVES 


Which require Little Repairs, 
No Lubrication, and give 
No Trouble. 


GEO. SCOTT & SON, 


44, Christian Street, 
ees E. 





1815 


Connection to Hydraulic Exhaust. 


Machine, 








& BENT CRANKS. 
2012 


GAS EXHAUSTERS. 


BEALE-DONKIN TYPE (Donkin’s Patent) 
ADVANTAGES AS COMPARED WITH FORMER PATENTS :— 


OVER 60 NOW MADE. Increased Steadiness of 
Gauge. 


Saving in Power of about 
one-third. 


Saving in Space, so that 
old Exhausters can be replaced 
by new ones of about double 
the capacity without taking 
up more room. 




















Important Saving in Cost 
of Repairs, when necessary. 


Improved Methods 
Lubrication. 


Delivers 40 to 50% more, 


for same-sized Exhauster at 


_ same speed. 


ESTI MATES given for CONVERTING any 
Exhausters of the “Beale” type to the “Donkin” 1892 Patent, 
and an increase of capacity of 30 to 40 % guaranteed. 


BRYAN DONKIN & Co., LTb., 


SOUTHWARK PARK ROAD, BERMONDSEY, LONDON. 


SOLE AGENTS FOR GRANGER’S FURNACES FOR LANCASHIRE, YORKSHIRE, &. 
Manufaeturers of ROOTS’ PATENT OIL ENGINES. 


of 











1589 
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ALEX. FINDLAY & CO., 


Bridges, Roofs, Piers, and General 
Structural Work, 


Special Hydraulic Plant for 
Trough Flooring for Bridges, &c, 


Bridge and Roof Builders, 
MOTHERWELL, 





w.B. Cloonacsnnana Bridge, C Go, Mayo, Ireland, 115 feet span, 10977 











ee 





Can be had through all Dealers. 


SPECIALITIES BAILEY'S PATENT 
Bast Ferry Road EngineeringwWorksCo,,Lé.|¢ Blue & Ferro- Gallic Prints, vate Sight-food “DIAL” Labia, 
MILLWALL, LONDON, E. g White 5 sade A heights nto PLANT. No Screws, ee: o Lock-Nuts 
g PRINTED PUNCTUALLY oOOKING nT hilien eta Sereeee 
E 


“ii {ih 


| We | 





Gold Medal, Inventions Exhibition. 


F. EK. DUCKHAM’S PATENT SUSPENDED WEIGHING 
x AC pg PATENT COMPOUND HYDRAULIC CRANES, 
RAIN ELEVATORS, ENGINES, MACHINES, &c. 1743 





MARSHALL, FLEMING & JACK, 


MOTHHTRW HLL. 








Loco. Steam Cranes, 
FOR STEEL WORKS, 
FOR CONTRACTORS, &c. -072 





OVERHEAD TRAVELLERS. 






ar noes pee oe— i 
STAN LEY, ma APPARATUS Tohold 1 ox., 5/6; 4 pint, 8/6; } pint, 12/6 


Railway Approach, London Bridge, S.E. 


BATHS AND aa W.H. Bailey & Co., Ld., Manchester, 


LS. M'INNES & 60., Ld. = — ne] "mc, ie on ACE SRI 


















Patentees and Manufacturers, Catalogues, Plans and Estimates on application. 























LARGEST MAKERS IN SCOTLAND, V. SUMMERSCALES & SONS, Ltd, | 
41, CLYDE PLACE, GLASGOW PHCENIX FOUNDRY, 
EET SG EST. Ww. 1759 
sd = , t 
1 | WALTON’S “i 
E é R . PLAIN 
q @ iy | os 
14 | at 
He / 5° BEST AND BELTING 
2 8 8 CHEAPEST. 
4a < Sent Carriage Paid within United 
Kingdom. ee ‘r 
Also Makers of 4 a =— : ; 
T.S.M‘INNES 9 Hh ll — 
PATENT Clooks & Counters | 
Patent Wire Goethe Thermometer, JOHN WALTON & SONS PATENT SPIRAL CHUCK 
Indicator Leads. Cunihapeine on CITY LEATHER WORKS, _ 1650 (Self-centring). 1782 


Richards’ Indicators. ae | CT, ere. -C. TAYLOR, Bartholomew St. , BIRMINGHAM 


Conraastons TO ADMIRALTY & INDIA OFFICE. | 


ROBERT —e & CO”S IMPROVED GAS ENGINE. 


Protected under the Patents. Act. 
































AND MOST RELIABLE GAS ENGINES IN THE MARKET. 








aoe 
>) -— 
\ 
¢ 
THEY INDIGATE DOUBLE THEIR NOMINAL POWER, AND ARE THE CHEAPEST 


PRICES. 
1 HP., £63; 2 HP., £65; 4 HP., £85; 6 HP. £100; 8 HP., £4148, 

















Pirele 


These Engines give an impulse every revolution. The Governors are arranged to give just suffi the work on the Engine at each revolution, 
thus ensuring the greatest economy and uniformity of speed. In every respect they are most carefully rte ted § and constructed with the best materials and be 
manship. These Engines are suitable for driving every description of ieabinery, including Dynamos and other special machines that require to run very — 


27, Jewin Crescent, it, Cripplegate, LONDON, E.C. Works—WALTON-ON-THE-NAZE, Essex. 














STEEL LADLES AND CARRIAGES 
up to 60 tons capacity. 


STEVENSON & CO., LTD., rssh, PRESTON. 


PRA AA BABB ABABRBABABABABRABBAAAB ABABA MMA EER MEME EZRABABRBBBAAAAD 


STATIONARY ENGINES for all PURPOSES. BLOWING ENGINES. 
MARINE ENGINES and BOILERS. 


STEEL PLANT. 


FURNACE PLANT. GUNPOWDER MACHINERY. 
HYDRAULIC PUMPS, PRESSES, LIFTS, &c. 
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337%, Saved.—LeatherBelting, 


h-class quality as supplied, under id _depart- 
mental annie ¢ Hitne and Foreign a Public 
Companies ; Mechanical and Electrical Engineers; Textile, Paper, 
Corn, Cement Mills, &c. Excellence of materials, careful 
manufacture, and unrivalled durability, under most exacting 
conditions of work, fully guaranteed. 

SINGLE LEATHER BELTING: 1in. wide, 1d. foot ; 
Yin. 3 3 2in., 3$d.; 2p in., Sid.; 8 in., id. 5 , Std. ; 
wy q ; » 18. ; * * ° 
{SOUBLE LEATHER BELTING: 2in., 94; 8 in, 1s; 
4in., 1s. 6d.; 6 in., 2s. 6d.; 12 in. 6s. 8d, All 
UNSOLICITED. 

Best we ever S 


had. 
“ as good as what we lately paid nearly three times the 


Carriage Paid to any address (or nearest station) in the United 
Kingdom it £o.b, any home port, FOR OASH WITH 
0: . 
ORD EF mngth, any Width, despatched instantly from stock. 
BEST BELTING CO., LTD., 13, Cullum Street (Offices), and 
$8, Lime Siromt, London, BO. 








ENGINES, BOILERS, 
WATER=-WHEELS, 


MODERN FLOUR MILL MACHINERY. 





9460 


WHITMORE & BINYON, 


IRONWORKS, anp { 64 MARK LANE, 
WICKHAM MARKET. f ** LONDON, E.C. 


The “ENGINEERING TELEGRAPH CODE” used. 
a ke ae 


LAWRENCE WATER SOFTENER 
STERILIZER COMPANY. 


SOFT, PURE, CRYSTAL WATER. 
RAPID PROCESS. NO CHEMICALS 


Or FILTERS. 
SULPHATE OF LIME IMMEDIATELY 
REMOVED. 








SPeciAL Forms FOR STEAM BOILERS 
No Incrustation. 





Ground space for 1000 galls. h 
2t.éa.tys%. 
Apply, W. LAWRENOB, Manager 
BRANCH WORKS AND LABORATORY, 1875 


MAGNOLIA METAL. 


94% INITIAL POWER SECURED. 


J. & H. McLAREN, General Engineers and Makers of Traction Engines, 
First Prize (£75), Glasgow Show, 1888. 

Leeds, August 20th, 1896. 
Messrs, THE MAGNOLIA ANTI-FRICTION METAL OO. OF GREAT 

BRITAIN, LTD., Albert Buildings, 49, Queen Victoria Street, E.C. 
Dear Sirs,—At the request of Prof. Goodman—of Yorkshire 
College—we write to say that when our 200 HP. Electric Lighting 
Engines for the South Shields Corporation were tested upon the brake 
: in our works, we got the extraordinary efficiency of 94.2 per 

cent. out of them. 
The main bearings and connecting rod ends were running in Magnolia Metal. 
Yourstruly, J. and H. McLAREN, 


Magnolia Anti-Friction Metal Co. of Gt. Britain, Ltd. 


a 


























Rheinische Metallwaaren u. Maschinenfabrik 
FP «>. Victena se, tonton.sw. DUSSELDORF 
ys Seared hollow Ware 


conrdiliorw 




















> 


Of OV 


VAS ( 








Axle Boxes 
TOD 
Raila yGars 





+ $5 






yAA: 








Cars, 




















Norland Yard by Uxbridge Rd. Station, London, W. 

















IMPROVED BRASS FINSHERS’ TURRET LATHE, 
JOHN LANG & SONS. 


JOHNSTONE, NEAR GLASGOW. - 


London Office: 72, BISHOPSGATE ST. WITHIN,E.C. WM. JAFFREY, Representative. 
Agent for Newcastle District : Mr. WM. STEVENSON, 32, Side, Newcastie-on-Tyne. 








ROBERT-WARNER & 00.’S 
NEW PATENT 


WINDMILLS. 





Makers of Water Wheels, Turbines, Centrifugal Pumps, Chain Pumps, &c. 


Saves Coal, Pumps Water, Grinds Corn, 
Cuts Chaff, &c 









—— TESTIMONIALS ON APPLICATION TO —— 


27, Jewin Crescent, Cripplegate, LONDON, E.C. 


Telegraphic Addresses : YDROLOGICAL, Lorvoy,” 
“*FounDRY, WALTON-ON-NAZE. 


Or 
Engineering Works, WALTON-ON-THS-NAzB, Essex. 
Price from £17. 1842 


CHARLES WOOD, 


MANUFACTURER OF 





RAIL BENDER, 
For Rails, 9 Ib. to 90 Ib. per yard. 





= Z = 
ee = 


TIPPING WAGONS, 


Of all Descriptions. 





STEEL SLEEPERS, 


Of all Sizes. 





For Tustrated Catalogues & Price Lists apply 


CHARLES WOOD 


TEES IRONWORKS, 1494 


MIDDLESBROUGH. 














HYDRAULIC TOOLS 


FIXED RIVETTERS, 
PORTABLE RIVETTERS, 
PUMPS, ACCUMULATORS, 

PRESSES, &c. 


APPLY— 





RICE:CO. 


ELLAND ROAD, 





—, ~ <a “ a a dieeced , Rie ee ? 
HYDRAULIC PUMPING ENGINES, i Telegrams : “Press, Leeds.” sss 








“THERE'S PLENTY OF ROOM AT THE TOP.’’ 
The Best Gets There. 


ATLAS Anti-Friction METAL 


IS THERE TO STAY. 
SALES HNORMOUSLY HXPAN DIN G. 


PROVED THE BEST. 








ee Ngee © ee ee wo ew 


THE ATLAS METAL CO., LTD, 


75, QUEEN VICTORIA STREET, LONDON, ons ) 


TELEGRAMS: “ATLASERZ, LONDON.” ; ie 1941 


ONES 
mrs 











BRANCHES. \ \_ 
|| LIVERPOOL: 54, Castle Street. 


|| BRADFORD: 1, Tanfield Bags., Hustlergate. 

|| SHEFFIELD: 1, Fitzalan Square. 

|| CARDIFF: Pierhead Chambers, Bute Docks. 

|| SWANSEA : 60, High Street. 

|| BRISTOL: 28, Clare Street. 

| MANCHESTER : 9, Sussex Street. 

NEWCASTLE-ON-TYNE : 59, Westgate Rd. 
PORTSMOUTH : 49, High Street. 

|| BIRMINGHAM: 27, Albert Street. 
GLASGOW : 8, Buchanan Street 

|| BELFAST: 88, High Street. 

|| DUBLIN: 15, St. Andrew Street. 


{| 
| ne 








TELEGRAMS. 


Head Offices—Silvergray, London. 
Works—Graysilver, London. 














THE INDIA RUBBER, GUTTA bere & TELEGRAPH WoRKS Ce. LT. ; 


“SILVYERTOWN. J 
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EDISON & SWAN UNITED ELECTRIC LIGHT CO. L” neq VOLEABE LAMP 


LONDON: 36, QUEEN STREET, E.C.; 50, PARLIAMENT STREET, S.W. 


AND AT ALL THE COMPANY'S BRANCHES. 
CONTRACTORS TO THE ADMIRALTY, &c., &c. 
MANUFACTURERS OF THE WORLD-RENOWNED 


EDISWAN LAMPS. 


ADVANTAGES : Equality and Economy of Current Consumption. 


ALL LAMPS ARE CAREFULLY TESTED BEFORE DESPATCH. 
ENGLISH MANUFACTURE. 1572 





Have no Others. 


‘Manufactured at our Works. 


‘TEMSIPY poyren sdure'y Zutavy uoda ysqsuy 


The Glass used in these Lamps is 





New 220 Volt Lamp, half size. 


"SUOUDJVULT 88974710 44 OU aADzT 
‘UVMSIPY Poyavul ers sdurv’y] [eV ees | 


Customers are > sowie ion to see that the Trade Mark of the Company, ‘‘ EDISWAN,” is Secs on each Lamp, to imitate which is forgery. Lamps are we with any desired Terminals. 


: WESTINGHOUSE ELECTRIC COMPANY, YL 








32, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 





Contractors for all kinds of ELECTRICAL ENGINEERING UNDERTAKINGS, CENTRAL STATION ELECTRIC LIGHTING, 


ELECTRIC RAILWAY and TRAMWAY SYSTEMS. 


The TESLA Polyphase ALTERNATING System of Electrical TRANSMISSION, by which POWER, INCANDESCENT 


and ARC LIGHTING may be MOST EFFICIENTLY SUPPLIED from the SAME CIRCUITS. 


The Well-known SHALLENBERGER METER for Alternating Currents as approved by the BOARD OF TRADE. 


WURTS LIGHTNING ARRESTERS for Continuous and Alternating Currents. 














HIGHEST EFFICIENCY.- TRANSFORMERS. | LOWEST PRICHS. 





FOR FULL PARTICULARS, PRICES AND PAMPHLETS APPLY TO THE OFFICES OF THE COMPANY AS ABOVE. 1913 














RAISING OF THE “OROTAVA” BY PULSOMETERS. 


Extract from Dairy TELEGRAPH of Dec. 19, 1896. 
“A Council of War naturally forced the responsible officials to the conclusion that other pumps were 
essential to success, and measures were taken at once to procure A SET OF PULSOMETER PUMPS, 
which, unlike the machines already on the scene, can operate wherever they may be fixed inside the ship.” 


Extract from Datty TELEGRAPH of Dec. 21, 1896. 

‘He instantly recommended that the fixed pumps which have been hitherto employed in the operations 
should be supplemented by loose pumps. . . . Accordingly, Three Pulsometers were instantly requisitioned, 
and during Saturday the first of the number was stationed at the starboard hatch of the afterhold, and 
everything was prepared for the attack.” 


Extract from Dairy TeLecrapH of Dec. 22, 1896. 
‘There was SS at jain Docks a The ‘OROTAVA’ was coaxed to rise from the muddy bed 
-_ or Se upon which she had been reclining for the last six days. . . . 
== The credit of the achievement was due to the wonderfully 
m effective Pulsometer Pumps brought upon the scene of 
m actior by the Pulsometer Engineering Co. It was after 
= mature deliberation that Captain Conlan and Mr. Thomson, 
m the Marine Superintendent and the Superintending Engineer 
of the Pacific Steam Navigation Co., callea the movable 


pumps into requisition, and in Ten Hours the Machines 
were on the spot from Nine Elms.”’ 


Extract from Dairy TeLecrapn of Dec. 23, 1896. 
“At precisely the same hour on Monday last the Great 
Pulsometers ceased working, and from that moment the ship’s 
own pumps sufficed to clear out whatever water remained. 
Whilst suspended in the hatchway was was the massive 
Pulsometer Pump, which aided by its companion aft had 
saved the big liner from much ruin and destruction.” 32. 
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TO ENGINEERS, IRON AND BRASS FOUNDERS. 
DOVER. 


y [ 'o be Sold or Let on Lease, 
in this rapidly rising town, an IRON FOUNDRY 
and ENGINEER’S WORKS, established over a century 
and doing a good business. For full particulars and 
terms, apply to Messrs. WORSFOLD & HAYWARD, 
Auctioneers and Valuers, Dover,.and 80, Cannon 
Street, London, E.C. M 


account of Owner's age 


n 
O First-class Mechanical SHOP and FOUNDRY 
TO BE SOLD for £27,000.—Address, POSTBOX ae 


Christiania. 


Hartly Delivery.—36-in. Pillar 
Drilling Machine; 30-in. ditto; 8}-in. 8.8.8. &8. 
- Lathe, 8, 10 and 12 ft. beds ; 6}-i -in. ditto, 6, 7 and 

tt. beds; 5-in. Sliding and Serew- -cutting Gap ‘Lath e, 
Bt, bed, treadle motion. ing and Punching 
Machines in progress.—GEO. BO H & CO., —-" 


ngineers’ Tools Ready for 


DELIVERY :— 
One 10-in, Screw-cutting and Surfacing Lathe, 16 ft. 
bed. 








One9-in. Screw-cutting and Surfacing Lathe, 12-ft. bed. 

Two 7-in. Screw-cutting Lathes, 8- ft. bed. 

One 6-in. Screw-cutting Lathe, 5-ft. bed. 

One 12-in. Slotting Machine. 

One each 2-in. and 2}-in. spindle Side Pillar Drilling 
Machines. 

One each 2}-in. and 2}-in. spindles Vertical Drilling 
Machines. 

One 4 ft. by 2 ft. by 2 ft. Planing Machine. 

LOUDON BROTHERS, 
46-50, Waterloo Street, Glasgow; and \Clyde = 


q Works, Johnstone. 


wic Lanterns,Second- Gaal, 


magnificent triple pr biurnals, ox peel 
microscopes, the marvellous pamphengos slides, effects, 
&c. Grandly illustrated Catalogue, 180 engravings, 9d. 
—HUGHES, Brewster House, 82, Mortimer —_. 





FOR SALE, NEW , AND SECOND-HAND 


'['ypewriters. 


THE AVENUE TYPEWRITER EXCHANGE, 44, 
First Avenue Buildings, High Holborn, W.C. 


See Displayed Advt., last issue, p. 69. 1961 

ocomotives.—Quick Delivery 

can be given of Two 11 in. four-wheel coupled 

BOGIE TANK ENGINES, 3 ft. 6 in. gauge, copper 

box, brass tubes, steel tyres and wheels.—AV' oe 
ENGINE CO., Bristol. 


ocomotive Tank Engines 


always in stock or progress.—HUDSWELL, 
CLARKE & CO., Railway Foundry, Leeds, Sole Makers 
of “RODGERS’ PULLEYS” (Registered). Entirely 
Wrought Iron. See Illus. Advt., p. 50. _____—-0d 647 
4 or 6 


ank Locomotives, 
wheels coupled. 8 ification and workman- 
ual to Main Line gines.—Apply to R. & W. 
ORN, LESLIE & CO., Ltd., Engineers, New- 
oastle-on-Tyne. See Advt., last w eek, page 61. 1510 


our Marine Boilers, each 
having 100,25 square metres heating surface, 
length 3,956 metres, diameter 2,8 metres, 174 tubes 
and two flues leading to two separate fire boxes, 
FOR SALE AT MODERATE PRICE. 

The Boilers, which were built in 1888, have been 
tested by hydraulic pressure up to 16 atm. at the 
latest official inspection, on 18th November, 1896, 
and found free from defects. 

The license and certificate of inspection will be 
given up to the purohaser. 

If provided with setting, these boilers, which may 
be viewed at Kastel, near Mayence, would be equally 
serviceable on land. 

For further particulars, apply — 

ae. =: 2988, Rupour Mossg, ¢ Cologne. M 97 


Hig: -class New Machine 


OLS aa" or DELIVERY :— 
RICAN. 
One 5 in. by 5 ft. fe .~ oun Lathe, Reed's. 
One 6 in. by 6 ft. - = a 
Two 7 in. by 6 ft. * sa ee 
One 7 in. by 8 ft. a8 aS Sprir gfield. 
One 9 in. by 8 ft. 
One 6} in. by 5ft. bed E nygine Lathe, "Pratt & Whitne 1" 
One each 15 in. and 20 in. Springfie Id Shaper. 
One 6 in. Boyton & Plummer’s Shaper. 
One No. 2 Warner & Swasey’s Plain Turret Screw 
Machine. 
Two Brow snes 's No. 1 Universal Milling Machines. 
One No.2, ” ” 
One 15 in. Hendy’ 8 ; Shaper. 
One No. 2 Barnes’ Self-feed Drill. 
One 21 in. Back-geared Prentice Drill. 
Two each One and Two-spindle Sigourney’s Drilling 
Machines. 

One Brown & Sharpe's No. 2 Universal Grinder. 
Four Twist Drill Grinders. 
One No. 1 Two-spindle Centreing Machine. 
One No. 2 Horizontal Tapping Machine. 
One No. 2 Screw-Shaving Machine. 
One No. 2 Hand Milling Machine. 


and Whitney. 
ENGLISH. 


One 10 in. by 16 ft. box gap-bed Screw-cutting Lathe. 

Two 6 in. by 6 ft. gap-bed Screw-cutting Lathes. 

One 5 in. by 5 ft. i a 

One each | in. by 10 and 12 ft. 
cutting uathes. 

One 7 in. by 8 ft. gap bed Screw-cutting Lathe. 

One Brass Finishers’ Milling Machine. 

One each 5 in., 7 in. and 8 in. Shaping Machines. 

One 4} in. Slotting Machine. 

One each 24-in., 39-in. and 40-in. stroke Planers. 

Two Double-geared Drilling Machines. 

Six Heaps’ Screwing Machines for bolts and pipes, for 
3 in. to 4 in. pipes, and } in. to 2 in. bolts, 

Two Cold Iron Sawing Machines. 





an 


castle-on-Tyne. 


All above by Pratt 


gap beds Screw- 





Catalogues and prices free on application to— 
Buck & Hickman, 
281, WHITECHAPEL ROAD, LONDON, E. 


1986 





MISCELLANEOODOS. 


Keward Rushton, Son, and 


KENYON, 13, Norfolk Street, ete, 
and 4, Copthall Buildings 1 London, E.C. ., undertake 
VALUATIONS and SALES by AUCTION of 
ENGINEERING and other WORKS, PLANT and 
MACHINERY. 

DeralLepD DescriPTIVE INVENTORIES prepared by com- 
petent assistants, and Valuations made for the 
formation of Concerns into Limited Liability 
Companies, Partnership, Transfer, Insurance, and 
other purposes. 

SALES BY AUCTION OR PrivaTE Treaty of Concerns in 
Liquidation or otherwise. 

Tux SETTLEMENT OF Fire Losses undertaken on behalf 
of the assured only. 2043 


‘PLANS FOR PARLIAMENTARY DEPOSIT. 


obt. J. Cook & Hammond, 


eee &c. Est. in Westminster 1860. 











2 & 3, TOTHILL STREET, WESTMINSTER. 
Teleg. Address : “ a ey London. ” Tel. No. 3185. 
ohn Norm an, 


Engineer, Millwright, Boilermaker, 
Consulting Engineer & Licensed Valuer of Machinery, 
1314, St. Vincent Street, Glasgow. 9486 
Plans and Specifications made ‘out a8 required. 


Late of 
A Kesson (xesson & ¢ & CAMPBELL ), 
° 


Land and Marine Engineer, Shipbuilder, 
Boilermaker, and Ironfounder, Consulting Engineer, 
and Licensed Valuator. Plans and Specifications 
prepared. 70, Wellington Street, Glasgow. _—_—_1979 


R. _ CHIPPERFIELD, 


odel Maker. 


Established 1870. 
Removed to 
1 and 2, HAM YARD, 
GREAT WINDMILL STREET, w. 
Telegraphic Address :—‘‘ Modeling, Londo: 


Dwvings, Plans, Tracings, 
&c., executed with Accuracy and itch, on 
moderate terms, by MESSER and THORPE, Mecha- 
nical and General Draughtsmen, 8, Quality Court, 
Chancery Lane, W.C. 606 
___M. &T. are thoroughly practical Engineers. 

Drawings, Tracings, Sun 

PRINTS EXECUTED with accuracy and 
despatch. Prints by electric process.—The CENTRAL 
DRAWING OFFICE CO., 40, St. Enoch Square, 
Glasgow. | Telegrams, ai Tracing,” Glasgow. 1904 


ngineers’ 





1773 
on. ” 











and Architects’ 


DRAWINGS PHOTO- ae romptly in 
indigo, black or white lines.—STEVENSON & CO., 
12, Dartmouth Street, Westminster, S.W. 2065 
otice to Inventors.—Société 
D'ETUDES ET DE CONSTRUCTIONS 
D’USINES.—Paris, 72, Rue Louis Blanc, Paris.— 
Directeur Général, V. DAIX, Consulting Engineer 
and Chemist, Chevalier of the Legion of Honour. 
PATENTS TAKEN OUT and INTRODUCED. 
Engineers’ Office and Laboratory for Investigations, 
Trials, and Demonstrationsof the newest we 
most recent processes. Construction and Erection in 
Workshops. Designs. Researches. Copies of all re. 
1 


L jttlejohn & Service, Thorn 


Iron WorkKS, JOHNSTONE, near GLascow. Crane 
Makers of all types, also Shipbuilders’ Machine Tools. 


See illustrated advertisement every alternate =. 
R ailway Crossings and 
SWITCHES.—THE TYLER & ELLIS 


HYDRAULIC FORGING CO., Lrp., 20, New Bridge 
Street, London, E.C. Telegrams: Biceps, London. 
__ 1908 











Prulsometer ter Steam Pumps on 


HIRE, with or without boilers, pipes, fittin, 
&c., with o otion of purchase, by arrangement. Te e- 
graphic dress: ‘Pulsometer, London.” A large 
kept of all sizes. —PULSOMETER ENGINEER- 
ING CO., Lrp., Nine Elms Iron Works, London, S.W. 
1940 





(Jastings, Castings, Castings. 
—lIron, Brass, Gun Metal, superior quality and 
LONDON AGENT 


finish ; daily delivery, carriage free. 
M49 


WANTED.—HUGHES, Foundry, Nottingham. 


i to Engineers.—Use 
Bent Cranks (Cheapest and Best) for Engines, 
Pumps, &c. Quotations on receipt of sketch.—THE 
GRANTHAM CRANK & IRON CoO., Lrp., Grantham. 

2041 


mmense Assortment of New 


and Second-hand Engineers’, Contractors’ and 
Amateurs’ Tools, Lathes, Saw Benches, Drilling, 
Shaping, Planing Machines, &c. Call 100, Hounds- 
ditch, London, or send two stamps for copy of 
“Monthly Register,” containing details of over 4000 
lots of Engines, Machinery, Tools, &c., for SALE and 
WANTED.—BRITANNIA WORKS, meee " 
147 


Jt is Worth Your While to Buy 


your LUBRICANTS direct. Huien-cuass Non- 
Corrosive, largest sale inthe world. Engine Oil, 11}d.; 
Cylinder Oil, 11}d.; Machinery Oil, 11}d. ; Special 
qualities, 1s. 4d.; Spindle Oil, 94d. ; Gas gine Oil, 
1s. 6d. ; Dy: namo. Ou, 18. 6d., — Reliance Burning 
Colza Oil, 1s. 9d. per gallo on ; in barrels, carriage paid. 
RELIANCE LUBRICATING OIL COMPANY, 
19 & 20, Water Lane, Great Tower Street, London, EO. 
Telegrams, **Subastral; London.” <A BC code used. 


525 


auxhall Donkey Pumps. a 
These Pumps still maintain their position in 

regard to price, efficiency and quality, against the 
numerous competitors which have from time to time 
arisen since their first introduction. A large stock is 
always on hand from which orders can be promptly 
executed.—THE VAUXHALL IRONWORKS COM- 
PANY, Lap., Wandsworth Road, London, 8.W. 1261 





orth - East Coast. — Show 


ROOMS TO LET for six months or more ; best 
position Newcastle-on-Tyne; excellent opportunity 
for introducing engineering speciality. Superinten- 
dence and representation by established firm if 
required.—Address, in first instance, M 102, Offices of 
ENGINEERING. M 102 


Working Capital. — Estab- 


Firms can increase same by A vw 
their own ACCEPTANCES DISCOUNTED.—Address, 
OREDIT, care of Gouup’s Advertising Offices, 54, New 
Oxford Street, London. H 907 


Portable Engines on Hire. 


4 to 30 HP. Portables of the newest construc- 
tion Ready for Immediate Delivery; also smaller 
es and Boilers of a and Vertical type. 
Y SYKES, 66, Bankside, London, > 
Telephone No. 4565. 


adferd’s High-class Ma- 


Tra 

B CHINERY OILS and CYLINDER GREASES. 
The best and cheapest on the market. Successfully 
used and most highly spoken of by thousands of leading 
firms.—For pont-tree samples, circulars and prices, 
address, JOHN BRADFORD & SONS, Liverpool. 
Telegraphic address ‘‘ Lubricants.” Agents a 


(jloucester Railway Dales 


AND WAGON COMPANY, Limitep. 














Makers of Railway Vehicles for Cash and Deferred 
Purchase. 
Owners of several thousand Mineral Wagons for 
letting on hire. 
Maintenance undertaken by contract and otherwise. 
Makers of vehicles for ordinary roads. 





Lonpvon : 26, Parliament Street, S.W.; and 
110, Cannon Street, E.C. 
1987 


Head Offices, Show re and Works at Gloucester. 
SLATER, General Manager. 


Detlington Wagon and Engi- 
NEERING COMPANY, LIMITED, 
MAKERS OF 
RAILWAY CARRIAGES AND WAGONS OF EVERY 
DESCRIPTION, WHEELS AND AXLES, 
BRIDGES, GIRDERS, ROOFS, &c. 
-_ 4 


OFFICES AND WORKS: DARLINGTON. 


[[theAshbury Railway Carriage 


AND IRON COMPANY, (Limited), 
so aw, Manchester. 
NUFACTURERS of RAILWAY CARRIAGES, 

WAGONS, and TRAMWAY CARS, Also Cars for Elec- 
tric and Light Railways, Railway Ironwork, Carri 
and Wagon Wheels, Mansell’s Wood Centred Whee 
Hydraulic Pressed Wrought-i iron Wheels, Iron Roofing, 
Bridgework, Turntables, Water Columns, Builde: 
Ironwork and Contractors’ Plant. 

Wagons built for Cash, or for deferred payment. 

_ London Office : 7, Victoria Street, S.W. Od 501 


Tuk GLascow Rouuine Stock AND PLANT WoRKS. 


H+ Nelson & Co., Ltd., 
Railway Wagon Builders and Makers of Wheels 
and Axles. Contractors for Railway and Tramway 
Construction and Materials, and 
ROLLING STOCK OF EVERY DESCRIPTION. 
Foreines, SMirHwORK, IRON AND Brass CASTINGS. 
1728 
Registered Office : 27, ‘St. Vi Vincent Place, Glasgow. 
London Office : 11, Queen Victoria Street, E.C. 


& W. MacLellan, Limited, 
e CLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 


RAILWAY CARRIAGES AND WAGONS 
OF BVERY DESCRIPTION, 


RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 
Chief Offices: 129, Trongate, GLascow. 8547 
Registered Office : 8, Gt. Winchester St., London, E.C. 














Braette Making Machinery, 


The Newest and Best Ma Machine is mad 
HARDY PATENT PICK CO., Lp., Sheffield 


Used by the ADMIRALTY, WAR 
Ss 


by the 
660 


OFFICE, RAILWAY, GAS, oe 
and BREWERY COMPANIES 
also by LEADING OON- a 


TRACTORS, NAV 
AROITEOTS. ARs gw and SHIP. 
MARINE EN- o@¥ aS BUILDERS, 
a ¢ * ND 

oon rae 1 oubon 


TOWER __ TOWER BRIDGE. 1876 
For Terms and Testimonials Terms and Testimonials a, apply to 


sy 
y'w Si bss on pera ae -_ 


TOWER ’ BRIDGE. 


The whole of the Main Steam Piping on 
above Bridge has been covered by us, 


A. HAACKE & CO. 


BOILER & PIPE COVERERS, 1%9 
HOMERTON, LONDON, N.E. 


EKEODOLITSCHES 
PORTABLE ELECTRIC 
DRILLING MACHINES, 


Agent : 903 


F. §. DUDGEON, 30, Gt. St. Helen’s, London, ze 














ere UNION FIRE CLAY oe a 









wee OTHERS MELT OR SPLIT UPCLENBOIC STANDS 
48, WEST REGENT ST., GLASGOW. 1921 


STEELS MALLEABLE IRON CASTINGS 
FOR ENGINEERS & TOOL MAWERS 
TO MACHINE 
CLEAN & BRIGHT ALL OVER 


PARKER ;OUNDRY C° DERBY 


1993 


Py IRON & STEEL TUBES 


AND FITTINGS 























Fy the Oldbury Railway Carriage 


AND WAGON COMPANY, Limited, 
ESTABLISHED 1847. 
O.pBuRY Works, near BIRMINGHAM, Manufacturers of 
RAILWAY CARRIAGES, WAGONS and TRAMCARS, 
and every description of IRONWORK, either for 
Cash or for Payment over a period of years. Railw: ay 


Wagons for Hire. 
Chief Offices— 


OLDBURY WORKS, near Stee Nene 
Offices— 1499 


London 
74, LAURENCE POUNTNEY HILL, E.C. 
The Engineering Telegraph Code used. 


Midland Ry. Carriage 


he 

T AND WAGON COMPANY, Limited, 
Manufacturers of RAILWAY CARRIAGES, TRAM- 
CARS, WAGONS, and RAILWAY IRONWORK of 
every ‘description. Wagons built for Cash, Deferred 
Payment, or Hire. E. JACKSON, Secretary. 
Chief Offices: MipLanD Works, BIRMINGHAM. 

Branch Works: ABBEY WoRKsS, SHREWSBURY. Od 5667 
London Office: SurFoLK Hovss, LAURENCE Pourtyry Hu. 


he Metropolitan Railway 
CARRIAGE & WAGON COMPANY (Limited) 
Saltley Works, Birmingham, Successors to Messrs. 
JosEPH WRIGHT and Sons, Manufacturers of Railway 
Wagons, and Railway 








Carriages, Tramway Cars, 
Ironwork of every description. 

RAILWAY CARRIAGES and WAGONS built for 
CASH, or upon DEFERRED PAYMENTS EX- 
TENDING over a SERIES of YEARS. 

A large number of COAL, IRONSTONE, BALLAST, 
and other WAGONS to LET on HIRE. 

Manufactory and Chief Office—Satttzy Works, 
BIRMINGHAM. 

Branch Wagon Works—Great EASTERN menmee 

UGH. Od 500 


WHY ARE IRONFOUNDERS SO 
CONSERVATIVE? 


Labour-saving devices are the best means of 


Schitze’s MOULDI 
MACHINE 








G 
will Mix Sand at ONE-NINTH cost of 
other systems. A month’s free trial given. 


J. BAGSHAW & SONS, LTD., 


BATLEY, YORKSHIRE, 157! 















JOHN SPENCER, 


GLOBE TUBE WORKS, WEDNESBURY 
London Office: 14, Great St. Thomas Apostle, E.C. 








FINEST 


LUBRICATING 


OILS 
FOR ALL USUAL AND 
SPECIAL PURPOSES. 


SNOWDON, SONS &CO. 


Bona FIDE MANUFACTURERS, 


MILLWALL, E. 
Teleqgrams— : 
“ Snowpkirt, LONDON.” 









2058 


J.B. TREASURE & 00. 


GAUGE GLASS MAKERS, 
STEAM GAUGE MAKERS, 
LUBRICATOR MAKERS, 
WATER GAUGE COCKS, 

_ INDIA-RUBBER- WASHERS 


8, VAUXHALL ROAD, 
LIVERPOOL: 


Contractors to Hl Admiral. 
SAMPLES FREE ON APPLICATION. 
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. 73 
“WOODITE” &  WHALEITE” WORKS, MITCHAM COMMON, SURRE 
| wooD! STEAM USERS ond OTHERS.“ WOODITE” cn WHALMITR" erties can now be obtained with teint Mopac, “ WOODITE 
| SSE Se nt Pog Re a a eae eae Wake A 
vo inue to Manufacture and to Sell our TANDEM C METAL at $37 10s. PER TON, and we 

nantttion Ems Beal to be made in Great Britain of the purest ingredients existing, and to be chemically 


and practically the same Alloy as 


MAGNOLIA METAL, 


and always of uniform quality. 


formity of the Metals, let him not call our Tandem C Metal a spurious article, but step forward and 
prove reg. ps gre nh ong and cash the revard for such proof, viz. :— 


| ONE HUNDRED POUNDS. 


i w been offered in vain for about Seen Years. 
ae We are Producers and not Dealers or Meal Mixers, who have to buy their raw metals in the market, and therefore we do not 
honest competition, because we know we &D peat the world where there is a question of price and quality, and no superstitious 

| fearef in Trade Names, alleged Patents and Alcemic ecrets, ap 
; Apply to the largest smelters and greatét experts of Anti-Friction Metals in Europe, 


HE TANDEM SMELTING SYNICATE, Ltd, Jubilee Buildings, Queen Victoria St, London, B.C 








other 
ol 
Leather, fo., can now be made of “ WOODITIE” and 























| Tuckslenuine Packings 


ARE ONLY MANUFACTURED BY 


ToCcCE & CoO., LIMITED 


116, CANNON STREET, LONDON, 
And #/Verpool, Cardiff, Newport, Barry, Southampton, Dublin, and Melbourne, 


INDIA-VBBER, LEATHER & ASBESTOS GOODS. 


Works—/A-RUBBER and PACKINGS, Lambeth; LEATHER, Liverpool; ASBESTOS, Cardiff. 


TRADE 





1688 














JOHN JETHERINGTON & SONS, 


mueniifare: MANCHESTER, “oe sven, 








QUOTATIONS 













MAKERS 
OF GIVEN FOR 
HEAVY = 7 SPECIAL 
| | oes 
MACHINE TCS = y MAGHINE TOOLS 
FOR mini B | INCLUDING 
==es—|, Horizontal and Vertical MILLING Machines. 
LOCO., MARINE = 
and STATIONARY ENFRS, ‘ » BORING ,, 
BOILER MAKE: ‘ » DRILLING ,, 
SHIPBUILDEI | ‘ » PLANING ,, 
ARTILLERISTS, MILPHTS, me Pe 1» LATHES. 
aesciowy a =~ SPECIAL WATER MOTORS, 
‘ais a Kitty ae —— 





1437 


WAR DEPARTMENTS & FOREIGN GOVERNMENTS. 
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MARSHALL, SONS & CO., LT 


OFFIOES, SHOW ROOMS AND STORES AT 


BRITANNIA WORKS, GAINSBOROUGH. 79, rarringdon Road, LONDON, E.O. 


Address for Telegrams—‘‘ MARSHALLS, GAINSBORO’.” Telegrams—“ ENGINE, LONDON.” Telephone No. 6648. 
: para And 99, CLIVE STREET, and 25, STRAND, CALCUTTA. 


™ Ovet 40,000 Baglnes and Machines gy % 


MADE AND SUPPLIED. 











“HIGH-CLASS 


wv FA BOILE RS& 3 nee == = ewe sei ses ) "wulnasaadil Engines. 


OF ALL KINDS. - all Countries. * High ‘Pressure or Compound. 











ENCINE 
MACHINERY sr 
CYLINDER | | mum |CAS ENCINE 

SHAFTING | es DYNAMO 


AXLE CELEBRATED FIRST-CLASS 


wnt ie T TT BRICA TING OTs) mune 


and CTLNDER Head Office—No. 7, Idol Lane, Eastcheap, LONDON, E.C. WIRE ROPE 
LOCOMOTIVE | rocsraphicacarew: “Ragosine, London.” WORKS & STORES: ALBION WHARF, BOW BRIDGE, &, etepnone wo. 110%. xs: | CYCLE, &e. 


$$$. 
iecediidiateinimieall 














‘ BUTI» R’s 
a Letters 2, PATENT ROLLED Z 7s oe PaTimwTr 


fb SHAFTING ~ @@iipam 


IN IRON AND STEEL SOLE MAKERS. 1501 














The 
“SIRIUS” 
INJECTOR. | 


Jj ECToR. 
r steam 
(2) 
quantity 


SALFORD, MAN CHESTER. 
THE “SIRIUS” 


Vith PATENT RENEWABLE SEATING, accessible 
without breaking the pipe joints. 
WIDE OPEN WHEN COLD. 
% Works equally 
well at all 
pressures. 
No pressure in- 
side the trap. | 


y No floats,levers | * am . 
EXHA STEA 


) oorair valves. _ a | , 
MAY BE APPLIED | WHERE OTHER TRAPS FAIL. INJECTORS. 1 


NEE BNET Se? RC SS NE 


GRESLEY IRON WORKS, MEANOCOBRES TEir. 


SMITH & GOVENTRY, LD. mosten nnoane wars. 


SHAPING MACHINES. 


a & BROOKE, L7. | 


priming 


o Water Cock Required, 
with water 
Overhead 


iperated by one movement. Self-con- 
g. By half a turn of the leve 
Injector (1) started, 
y pressure, and (3) the 
of feed varied as required. 
Will lift 12 to 
20 ft. or work 


qually well atall pressures (15 to 200 Ib.) 
on and the 
Water at 


team Valve. N 
Take Feed 


oO 


Pattern A for Horizontal Pipes. 
Pattern C for Vertical Pipes, 


ioints, pipes, cylinders, &c. 





THE “ SIRIUS” SELF-ACIING IN 
Works e 

fos me | 

High Liftin 

ie turned 

regulated for an 


H. & B.'s Patent STEAM DRYER 
tained 


effectually extracts water from 
wet steam, and prevents broken 


A special pattern for fitting direct to 








13-in. Stroke DOUBLE S| SHAPING | MACHINE, 10-in. Stroke SHAPING MACHINE. 16-in. Stroke SHAPING MACHINE. 1148 
A +E 
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